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Learning Objectives
• To provide an update on the growing body of evidence on the 

bidirectional relationships between sleep and brain health. 

• To show how sleep can affect neurological disease state outcomes in 
DEMENTIA and COGNITION. 

	 	  
• Discuss evidence on what works and what doesn’t in preserving brain 

health.



Sleep and Dementia Syndromes



Sleep Duration Affects Risk of Dementia

Sabia, et al. Nat Commun. 2021;12(1) 2289. 

• Whitehall II study, Sabia et al. 
	 	 7959 participants, f/u 6.4 +/-1 year 
	 	 Age 50-60 years 
	 	 Average total Sleep Time 
	 	 	 <6h vs >7h ➔ 30% increased risk of dementia	 



• Sleep dysfunction associated with accumulation of amyloid-β and tau proteins in both 
animal and human models. 

• Abnormal sleep likely predates cognitive changes by 15-20 years, suggesting sleep 
disruption as a prodromal state.

Bidirectional Relationship of Aβ and tau and the Sleep Wake Cycle 

Wang, et al. Neuropharmacology.2020:104-20. 



Ju et al (2017) 

• 17 healthy adults (age 35-65 
years) 

• 14-15 days of actigraphy, PSG 
with SWS disruption 

• CSF collected for amyloid-β, tau, 
total protein, YKL-40, and 
hypocretin 

• SWS disruption  increase in 
amyloid-β40 (r=0.610, p=0.009) 
acutely and over several days 
(based on actigraphy data), 
increases tau.  

	 	



Brain imaging 
studies showed 
an increase in 
tau deposition 
inversely 
proportion to 
amounts of 
NREM SWA, 
most evident at 
the lowest 
frequencies of 
NREM SWA 





Sleep and anesthesia 
(using a 
tetramethylammonium 
diffusion) was 
associated with a 60% 
increase in β-amyloid 
clearance via 
increased exchange of 
CSF with interstitial 
fluid in live mice.





OSA and Risk of Dementia

Guay-Gagnon, et al. J Sleep Res. 2022.

Guay-Gagnon et al 
OSA was associated with a 
significantly increased risk for 
dementia except for Vascular 
dementia 

• Alzheimer’s Disease   
	 [HR 1.28, 95% CI, 1.16-1.41] 
• Parkinson’s Disease with MCI   
	 [HR 1.54, 95% CI, 1.30-1.84] 
• Dementia with Lewy Body   
	 [HR 2.06, 95% CI, 1.45-2.91] 

	 	



Effect of CPAP therapy on MCI/AD incidence

Dunietz, et al. Sleep. 2021;44(9).

• To examine associations between 
CPAP adherence and incident 
diagnoses of Alzheimer’s disease 
(AD), mild cognitive impairment 
(MCI), and dementia not otherwise 
specified (DNOS) in older adults. 

• Retrospective, 53,321 beneficiaries, 
aged 65 and older, with OSA 
diagnosis 

• PAP treatment was associated with 
lower odds of incident diagnoses of 
AD and DNOS  

	 OR= 0.78, 95% C: 0.69 to 0.89 
	 OR = 0.69, 95% CI: 0.55 to 0.85  

• Lower odds of MCI, approaching 
statistical significance, were also 
observed among PAP users 
OR = 0.82, 95% CI: 0.66 to 1.02  

• PAP treatment and adherence are 
independently associated with lower 
odds of incident AD diagnoses in 
older adults. Results suggest that 
treatment of OSA may reduce the risk 
of subsequent dementia.



Rosenzweig, et al. EBioMedicine.2016:221-9. 

1 month of CPAP 
treatment vs BSC (Best 
Supportive Care)  
• Improved verbal 

episodic memory 
• Increased connectivity 

between the thalamus 
and hippocampus and 
cerebellar cortex 

• Decreases in ESS 
correlated with 
changes in the BS  

 



Case Presentation
69 yo RH M 
PMH: HTN, HPL, intermittent bigeminy, 
PAC’s 
Established diagnosis of MCI due to 
Alzheimer’s 

Initial symptoms of “short term 
memory loss” 
+ PET scan for amyloid   
Donepezil 10 mg qhs 
Enrolled into the aducanumab 
infusion study➔ stopped due to 
development of ARIA-H (despite 
clinical improvement)

First seen 11/2018 in Sleep Clinic for 
snoring, excessive daytime sleepiness 
(EDS) and disrupted sleep  

Known history of OSA diagnosed 5 
years ago 
Using his CPAP only 50% of the 
time, discomfort 

Exam 
HT: 182 cm WT: 75.9 kg BMI: 22.91 
NC 39 cm Friedman III



Apnea Hypopnea Index (AHI) of 27.3/hr, Medicare AHI of 
18.5/hr, mostly hypopneas 
Oxygenation nadir 87% 
Optimal pressure of 10 cm H20



Compliance Data 
	 3 months post-initiation



INSPIRE hypoglossal nerve stimulator   
Prohibits some MRI imaging depending on model

Case Presentation (cont’d)
Better QOL 
MoCA 18 22/30



Long term effects of non-CPAP alternative therapies?
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Brain Health Supplements and Lifestyle Modifications – What Works and What 
Doesn’t
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Exercise Works (Most Evidence)

• Exercise is one of the most powerful 
non-pharmacologic interventions for 
healthy brain aging.

• Both aerobic and resistance training 
influence sleep quality, vascular 
health, metabolism, and cognitive 
resilience.

• Aerobic exercise can lead to positive 
brain MRI changes.

• Sleep and exercise reinforce one 
another.

Ahlskog JE, et al. Mayo Clin Proc. 2011;86:876-884.  
Kredlow MA, et al. J Behav Med. 2015;38:427-449.  
Falck RS, et al. Br J Sports Med. 2019;53:504-510.  
Liu-Ambrose T, et al. Arch Intern Med. 2010;170:170-178. Chennaoui 
M, et al. Sports Med. 2015;45:161-186.  
Voss MW, et al. J Appl Physiol. 2013;115:1505-1513.  
Xue Y, et al. Sleep Med Rev. 2022;62:101595.

Increase in hippocampus volume for the aerobic exercise 
group versus stretching group 
Erickson KI, et al. PNAS. 2011;108:3017-3022.  
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DIET Matters – Nutrients for Brain Health 

• Focus on fiber, plants, fish, antioxidants, and phytonutrients.
• Avoid ultra-processed foods and excess sugar.
• Hydration matters: water supports cognition and sleep quality.
• Eat your Greens

• Leafy greens provide folate, vitamin K, antioxidants, and nitrates. 
• One serving daily has been associated with slower cognitive aging. 

• Omega 3 Fatty Acids
• Support cardiovascular and brain health. 
• Fish sources are preferred or supplements (1–2 g/day) 

2 liters ÷ 1.18 
liters = ~1.7 
Stanley cups
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Diet Matters – the MIND Diet

• The MIND diet (“Mediterranean-DASH Intervention for Neurodegenerative Delay”) combines 
principles from the Mediterranean and DASH diets and was specifically designed to support 
cognitive health and healthy brain aging. 

• It emphasizes foods rich in:

	 Antioxidants 

	 Polyphenols 

	 Omega-3 fatty acids 

	 Anti-inflammatory nutrients 

• Limits: 
Butter/margarine, fried foods, processed foods, red meat, pastries and sweets

Barnes LL, et al. N Engl J Med. 2023 Aug 17;389(7):602-611. 
Cherian  et al. J Prev Alzheimers Dis. 2019;6(4):267-273. 
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Key Brain Healthy Foods  

✓ Berries: polyphenols and 
antioxidants

✓ Beans/lentils: protein and fiber
✓ Salmon: omega-3 fatty acids
✓ Pumpkin seeds: magnesium and 

fiber
✓ Olive oil: anti-inflammatory 

support

Barnes LL, et al. N Engl J Med. 2023 Aug 17;389(7):602-611. 



Gut Microbiome
& Brain Health 2026

•   The gut–brain axis is bidirectional:
microbial metabolites,     immune 
signaling, 
and the vagus nerve connect gut 
and brain.

•   Diversity matters more than a
single “good” organism—diet is a 
major driver of microbial 
composition.

•   Brain-health associations are
promising but not yet proof of causation.  
-Dysbiosis has been linked with 
cognition, mood, and neurodegenerative 
disease.

THE GUT–BRAIN AXIS
How the microbiome may influence brain health

MICROBES

Gut bacteria 
& diversity

Diet • fiber 
fermented foods

SIGNALS

SCFAs • immune 
metabolites

Vagus nerve 
inflammation

BRAIN

Cognition • mood 
sleep

Healthy aging 
resilience

→ →

Practical tips: 
✓ Fiber rich plants 
✓ Fermented foods 
✓ Probiotics 
✓ Avoiding antibiotics unless 

necessary 
Wang Z et al. Microbiota-gut-brain axis in sleep disorders. Sleep Med Rev. 
2022 Oct;65:101691. Epub 2022 Aug 31. 
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Treating OSA Works

• OSA contributes to hypertension, 
stroke, atrial fibrillation, and cognitive 
dysfunction.

• Women often present atypically with 
fatigue, insomnia, and headaches.

• Treatment improves quality of life and 
cardiovascular risk.
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Hormone Replacement Therapy (HRT/MRT) 

• May improve vasomotor symptoms and sleep quality ➔ improved cognition 
• Reducing nighttime awakenings, improving mood and anxiety symptoms, stabilizing circadian and 

thermoregulatory mechanisms 
• Strongest evidence in women with night sweats, vasomotor symptoms, and perimenopausal insomnia 

• Potential vascular and cognitive implications depend on timing and patient selection.
• Estrogen has biologic effects on: 

	 Synaptic plasticity 

	 Cerebral blood flow 

	 Glucose metabolism 

	 Neurotransmitter systems 

	 Hippocampal function

• BUT RCT data is mixed, and HRT is not recommended for dementia prevention (NAMS Position Statement, 2022)  

• Shared decision-making is essential.

The North American Menopause Society. Menopause. 
2022;29:767-794.  
Shifren JL, Gass MLS. JAMA. 2014;311:294-305.  
Maki PM, et al. Neurology. 2011;76:S9-S17.  
Brinton RD. Dialogues Clin Neurosci. 2009;11:311-321. 
Kravitz HM, et al. Sleep Med Clin. 2018;13:443-456. 
Henderson VW. Climacteric. 2014;17(suppl 2):29-35.  
Saver JL, et al. Stroke. 2004;35:2644-2647.  
WHI Memory Study. JAMA. 2003;289:2651-2662
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OTC Hodge Podge: Jury is Out

• Magnesium 
• Different formulations have different effects. 
• Magnesium glycinate may support sleep and relaxation. 
• Magnesium citrate may help constipation.

• Creatine
• Creatine may support brain energy metabolism. 
• Potential benefit during sleep deprivation or jet lag. 
• Research is evolving in neuroprotection and cognition.

• NAD+ (Nicotinamide Adenine Dinucleotide)
• ↑NAD+ → Sirtuin activation → DNA repair, mitochondrial health, stress resistance 
• Still undergoing investigation (some concern for increased risk of cancer)

• Urolithin A
• , animal models show some 

potential Mitophagy → removal of dysfunctional mitochondria → improved cellular energy efficiency
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OTC Hodge Podge: Jury is Out

• Melatonin 
• Strongest evidence in sleep regulation and circadian rhythm stabilization ➔ improve 

sleep architecture and quality  
• Some hypothesis on Brain Health 

• Potent free-radical scavenger and may reduce oxidative stress in neurons and mitochondria 
• Modulates inflammatory signaling pathways that contribute to neurodegeneration and vascular aging  
• No high-quality human evidence proving melatonin extends lifespan or helps cognition directly  

• Metformin
• Improves peripheral insulin sensitivity and may improve cerebral glucose metabolism 
• Studies shows lower rates of dementia and cognitive decline but were mostly in DM2 patients 
• TAME Trial (Targeting Aging with Metformin) is recruiting with results pending  

• Statins 
• Most evidence in prevention of vascular dementia/stroke 

Dai J et al. J Alzheimers Dis Rep. 2022 Aug 3;6(1):443-459.

Olmastroni E, et al. Eur J Prev Cardiol. 2022 May 5;29(5):804-814..
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Peptides

• Peptides (GLP-1’s)
• May improve metabolic and sleep health 
• EVOKE and EVOKE + Trials  

• Phase 3 RCTs, GLP-1 receptor agonist semaglutide (oral formulation, 14 mg) could slow cognitive 
decline in early Alzheimer’s disease 

• ~3800 ppts (ages 55-85, MCI/mild AD, amyloid PET +) 
• 104-week primary treatment phase  
• Primary Endpoint: change in CDR-SB (Clinical Dementia Rating–Sum of Boxes)  
• Secondary Endpoint: functional outcomes, ADCS-ADL-MCI, biomarkers (MRI), safety/tolerability 
• Conclusion: did not show that semaglutide slowed Alzheimer’s progression 
• Criticism: intervening too late, wrong biomarkers (no amyloid PET), too short of a trial period, wrong 

med (higher-dose injectable formulations) 
• Animal models in normal populations show promise in decreasing neuro-inflammation 

and slowing progression of cognitive decline 
• FDA approved for mod-severe OSA 

Cummings JL et al. Lancet. 2026 Mar 19:S0140-6736(26)00459-9. 
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Supplements

• Vitamin D, B12, iron, and folate 
should generally be replaced if 
deficient – check the labs! 

• More is not always better.

• Evidence for longevity and role 
in brain health is controversial. 
Deficient states mostly linked to 
symptoms – fatigue, low energy, 
brain fog. 
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Socialization and Avoidance of Loneliness 

• Evidence linking social connection to brain health is actually quite strong and is one of 
the most consistent findings in aging and dementia research.

• The Lancet Commission on Dementia Prevention
• One of the most influential reports in dementia prevention showed that social 

isolation is a modifiable dementia risk factor. 
• Kuiper et al., 2015, Meta-Analysis of Social Isolation and Dementia Risk 

• Loneliness associated with approximately 40% increased dementia risk 
• Poor social networks associated with higher cognitive decline rates 

Kuiper et al. Ageing Res Rev. 2015 Jul;22:39-57.
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What I do to preserve brain health? 

✓ Sleep 7-9h/night (except on call) 

✓ CPAP + Tirzepatide ➔ OA 
✓ ASA 81 mg  

✓ Fish Oil (Krill Oil) 
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Key Takeaways 

✓ Prioritize sleep.
✓Move daily and build strength.
✓ Protect vascular health.
✓ Eat plants and healthy fats.
✓ Focus on sustainable prevention.
✓ Get your labs checked.
✓ Stay connected to people. 
✓ Put your money towards things that count.
✓ Practice what you preach!
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Helpful Audio and Social Media Resources: 

Shelby Harris, PsyD (@sleepdocshelby)
Barbie Boules, RDN (@the_cognition_dietitian)
Practically Healthy Podcast by Dr. Melina
Sleep is my Waking Passion (Dr. Allison Kole)



Summary
• Sleep disturbance (decreased slow wave sleep and REM sleep) has been 

associated with abnormal accumulation of amyloid-β and tau proteins. 

• Irregular sleep-wake rhythms and circadian rhythm misalignment may 
precede AD and cognitive decline by decades. 

• Sleep and Brain health have a bidirectional association. 

• Supplements and lifestyle modifications can improve neurologic longevity. 
   
• Ongoing research is needed to understand how we can study sleep and its 

impacts brain health and neurologic longevity.   



Thank you 
Questions? 
Jkleemd@arizona.edu

Thank you! 

Jkleemd@arizona.edu 
Joyce.lee-iannotti@commonspirit.org 
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