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Sleep Often a Problem As We Age

ACohort study, N > 9000
A65+ years old 57% prevalence of chronic sleep difficulty
A25% elderly patients napped during the day

Foley DIMonjan AA, Brown L, et al. Sleep complaints among elderly
persons: an epidemiologic study of three communities. Sleep. 1995; 18:
425-32.



Michigan Population

2018: 9,991,177
The 1@ most populated state in the U.S.A

Sourcehttp://worldpopulationreview.com/states/michigaspopulation/
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Michigan Population Growth

Michigan Population Chart
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Michigan Population by County
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Michigan
Population by

Male: 55,535 (0.57% of population)

A e Female: 59,825 (0.62% of population)
4 786 more Females than Males
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Sourcehttp://worldpopulationreview.com/states/michigaspopulation/



http://worldpopulationreview.com/states/michigan-population/
http://worldpopulationreview.com/states/michigan-population/
http://worldpopulationreview.com/states/michigan-population/

Age Distribution: Michigan vs. Utah

Age 65 in Michigan Age 65 in Utah

Male: 11,280 (0.38% of population)
Female: 11,977 (0.41% of population)
697 more Females than Males

Male: 55,539 (0.57% of population)
Female: 59,825 (0.62% of population)
4 786 more Females than Males
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Michigan Ages 685 years

Approximately 1.4 million people between the ages of8Gbyears
Women > Men

Oakland County: Approximately 1.2 million (second most populous county)

Sourcehttp://worldpopulationreview.com/states/michigaspopulation/
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Figure 2: Projected Increase in Percentage of
Michigan Adults Aged 65 and older, 1980-2030
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Produced by: Center for Shared Solutions and Technology Pannerships,
Michigan Department of Technology, Managessent, and Budget, 03/23/11 B
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APatient Estimateghased on pooled US prevalence data)

AInsufficient Sleep: ~150,000 patients
A Sleepdisordered Breathing: ~300,000 patients
Alnsomnia; ~150,000 patients
ARestless Legs Syndrome: ~70,000 patients

Sourcenttps://www.sleephealth.org/sleeghealth/the-state-of-sleephealthin-america/
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Meuron

Sleep and Human Aging

Bryce A. Mander,' Joseph R. Winer,! and Matthew P. Walker'-=*
1Skeap and Mauroimaging Laboratory, Departmeant of Psychaology

2Halan Wills Nauroscianca Instituts

Linivarsity of California, Barkaley, Barkalay, CA S4720-1650, USA
*Cormsspondanca: mpwal keribark aley. edu

hitp/ Adxdoi.org 0.1 016/ neuron. 2017 .02.004

Older adults do not sleep as well as younger adults. Why? What alterations in sleep quantity and quality occur
as we age, and are there functional consequences? What are the underlying neural mechanisms that explain
age-related sleep disruption? This review tackles these questions. First, we describe canonical changes in



AgeRelated Sleep Changes: Macro

AFall asleep and wake up earlier
ALonger sleenset latency

AShorter total sleep time

Alncreased sleep fragmentation
ALighter sleep (more easily awakened)
ALess slow wave sleep

Alncreased stage N1 and N2 sleep
AShorter and fewer NREIREM cycles




Sheep Stages
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Figure I —Apge-related trends for stage | sleep, stage 2 sleep, slow wave sleep (SW5), rapid eve movement (REM) sleep, wake after sleep onset
(WASQO) and sleep latency (I mumutes).

SLEEP Vol 27, No. 7, 2004 Meta-Analye of Quantitative Sleep Parameters—Ohayon et 3
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REM Sleep Impairment?

Alnto 80s and beyond
ASymptom of degenerative dementias



More Naps

A10% of adults ages 5

A25% of adults ages 784

AHalf of these naps are unplanned

ASleepiness and napping are not a universal feature of old age
AAssess comorbidities



AgeRelated Sleep Changes: Micro

AReductions in spectral power of slow wave activity
AReduction in the spectral power of spindle activity



Slow Wave Sleep As We Age

AReduced in middle age, then further reduced in old age
ABoth the amplitude and density of slow wave activity reduced
AGreatest impairment in first-2 NREM cycles

AMaximally reduced in the prefrontal cortex (PFC)8056 lower than
young adults

Aln young adults, slow wave activity highest in first NREM cycle, then
exponentially declines across successive NREM cycles

ABlunted homeostatic increase in slow wave sleep following sleep
deprivation in elderly
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Age Effect Age Effect
[Older - Young] {Older - Young]



Functional division of the human prefrontal cortex.

Marie Carlén Science 2017;358:478-482
A AAAS

Published by AAAS




Sleep Spindles As We Age

AReduced spectral power of spindles, as well as duration and
amplitude

AlLargest ageelated decrement (up to 50%) in the final sleep cycles of
the night

ASleep spindle density decreases with greatest differences in frontal
regions

AStage N2 duration does not decline appreciably with age



Sleep Spindle
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Sleep, Age, and Gender

AMen experience more decline than women

AMen over 70 have 50% reduction in slow wave sleep compared to
men under 55

ANo such change for women in these age groups

AMen older than 70 years have more than 3X less slow wave sleep
compared with aganatched women

AOlder men have less slow wave recovery sleep than women following
sleep deprivation

AREM sleep decline similar among men and women older than 70
years; REM rebound also similar




Sleep, Age, and Gender

AUnclear when the gender divergence takes effect, but differences
have been seen as early as the ik

AWomen are more likely to have subjective complaints of poor sleep as
they age



Aging and the Circadian System

ADegeneration osuprachiasmatiaucleus

AReduced melatonin production by the pineal gland
AVisual disturbance, such as cataract

AAdvanced sleepvake phase disorder (ASPD)

ANo systematic reports of the use of melatonin for ASPD
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What Causes Sleep Disruption in Elderly?

ASleep disorders

AObesity

AMedications / polypharmacy
ANocturia

AChronic pain

AHormonal changes
ANeurodegeneration
APsychiatric diseases
AOther medical



Structures Implicated in Sleep Disruption

APreoptic region of the hypothalamus

AGalanin
ASleep initiation and maintenance

AReticular activating system and lateral hypothalamus
AOrexin et al
AWakepromoting

ALocusceruleus
AL ateral frontal, superior temporal and lateral prefrontal grey matter

ANo significant change in dorsal raphe nucleus (serotonin) or
tuberomammilarynucleus (histamine)
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and Causes of Death
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Michigan Life
Expectancy

Average life expectancy
by ZIP code
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