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INTRODUCTION:  
aƛŎƘƛƎŀƴΩǎ !ƎƛƴƎ tƻǇǳƭŀǘƛƻƴ 



Sleep Often a Problem As We Age 

ÅCohort study, N > 9000 

Å65+ years old 57% prevalence of chronic sleep difficulty 

Å25% elderly patients napped during the day 

 

Foley DJ, Monjan 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 10th most populated state in the U.S.A 

 

 

 

 

 

 
Source: http://worldpopulationreview.com/states/michigan-population/ 
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Michigan Population Growth 

Source: http://worldpopulationreview.com/states/michigan-population/ 
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Michigan Population by County 

1. Wayne 
2. Oakland 
3. Macomb 
4. Kent 
5. Genesee 
6. Washtenaw 
7. Ingham 
8. Ottawa 

Source: http://worldpopulationreview.com/states/michigan-population/ 
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Michigan 
Population by 
Age 

Source: http://worldpopulationreview.com/states/michigan-population/ 
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Age Distribution: Michigan vs. Utah 

Source: http://worldpopulationreview.com/states/michigan-population/ 
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Michigan Ages 65-85 years 

Approximately 1.4 million people between the ages of 65-85 years 
Women > Men 

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

Source: http://worldpopulationreview.com/states/michigan-population/ 
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{ƭŜŜǇ ƛƴ aƛŎƘƛƎŀƴΩǎ 9ƭŘŜǊƭȅ 

ÅPatient Estimates (based on pooled US prevalence data): 
ÅInsufficient Sleep:     ~150,000 patients 

ÅSleep-disordered Breathing:    ~300,000 patients 

ÅInsomnia:      ~150,000 patients 

ÅRestless Legs Syndrome:    ~70,000 patients 

Source: https://www.sleephealth.org/sleep-health/the-state-of-sleephealth-in-america/  
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Sleep and Normal Aging 





Age-Related Sleep Changes: Macro 

ÅFall asleep and wake up earlier 

ÅLonger sleep-onset latency 

ÅShorter total sleep time 

ÅIncreased sleep fragmentation 

ÅLighter sleep (more easily awakened) 

ÅLess slow wave sleep 

ÅIncreased stage N1 and N2 sleep 

ÅShorter and fewer NREM-REM cycles 







TOTAL SLEEP TIME 



SLEEP EFFICIENCY 



REM Sleep Impairment? 

ÅInto 80s and beyond 

ÅSymptom of degenerative dementias 



More Naps 

Å10% of adults ages 55-64 

Å25% of adults ages 75-84 

ÅHalf of these naps are unplanned 

ÅSleepiness and napping are not a universal feature of old age 

ÅAssess comorbidities 



Age-Related Sleep Changes: Micro 

ÅReductions in spectral power of slow wave activity 

ÅReduction in the spectral power of spindle activity 



Slow Wave Sleep As We Age 

ÅReduced in middle age, then further reduced in old age 

ÅBoth the amplitude and density of slow wave activity reduced 

ÅGreatest impairment in first 1-2 NREM cycles 

ÅMaximally reduced in the prefrontal cortex (PFC), 75-80% lower than 
young adults 

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

ÅBlunted homeostatic increase in slow wave sleep following sleep 
deprivation in elderly 

 







Functional division of the human prefrontal cortex. 

Marie Carlén Science 2017;358:478-482 

Published by AAAS 



Sleep Spindles As We Age 

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

ÅLargest age-related decrement (up to 50%) in the final sleep cycles of 
the night 

ÅSleep spindle density decreases with greatest differences in frontal 
regions 

ÅStage N2 duration does not decline appreciably with age 





Sleep, Age, and Gender 

ÅMen experience more decline than women 

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

ÅNo such change for women in these age groups 

ÅMen older than 70 years have more than 3X less slow wave sleep 
compared with age-matched women 

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

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



Sleep, Age, and Gender 

ÅUnclear when the gender divergence takes effect, but differences 
have been seen as early as the mid-30s 

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



Aging and the Circadian System 

ÅDegeneration of suprachiasmatic nucleus 

ÅReduced melatonin production by the pineal gland 

ÅVisual disturbance, such as cataract 

ÅAdvanced sleep-wake phase disorder (ASPD) 

ÅNo systematic reports of the use of melatonin for ASPD 







What Causes Sleep Disruption in Elderly? 

ÅSleep disorders 

ÅObesity 

ÅMedications / polypharmacy 

ÅNocturia 

ÅChronic pain 

ÅHormonal changes 

ÅNeurodegeneration 

ÅPsychiatric diseases 

ÅOther medical 



Structures Implicated in Sleep Disruption 

ÅPreoptic region of the hypothalamus 
ÅGalanin 
ÅSleep initiation and maintenance 

ÅReticular activating system and lateral hypothalamus 
ÅOrexin et al 
ÅWake-promoting 

ÅLocus ceruleus 

ÅLateral frontal, superior temporal and lateral prefrontal grey matter 

ÅNo significant change in dorsal raphe nucleus (serotonin) or 
tuberomammilary nucleus (histamine) 





aƛŎƘƛƎŀƴΩǎ [ƛŦŜ 9ȄǇŜŎǘŀƴŎȅ 
and Causes of Death 



Michigan Life 
Expectancy 



Michigan Life 
Expectancy 




