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1. Sleepiness may precede, follow or accompany the migraine attack

2. Migraine chronobiology is closely tied to the sleep-wake cycle 

3. Sleep disorder are more frequent in migraine patients

4. Sleep affects migraine, migraine affects sleep

What clinicians know

Sleep Migraine



Sleep

Saper JC, et al. Nature. 2005 Oct 27;437(7063):1257-6

Migraine

Ashina M, et al. Lancet Neurol 2019; 18: 795–84

• NA
• 5-HT
• DA
• His
• PACAP
• OR
• Adenosine
• Melatonin

• suprachiasmatic n.
• tuberomammillary n.
• locus coeruleus
• raphe n.



Sleep complaints reported by migraine patients

Kelman L, Rains JC. Headache 2005;45:904-910
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Prevalence OR/RR
Insomnia 25.9% OR 2 (MMD>7: 2.1 vs 1)

RLS 13.7-25% OR 2.65 (MA > MwA)

Shift work disorder 11.3% OR 1.60

Sonnambulism 31.3%
36%

RR: 3.4 (episodic migraine)
RR: 2.9 (chronic migraine)

Sleep talking 37.5-54.6% RR: 2.3 (episodic migraine)

Kim J, et al. J Headache Pain. (2018) 19:86. doi: 10.1186/s10194-018-0916-5; Bjorvatn B, et al. BMJ Open 2018;8:e022403; 
Arruda MA, et al Pediatr Neurol 2010 Dec;43(6):420-4.

Sleep disorders reported by migraine patients



Stanyer EC, et al. Neurology 2021;97:e1620-e1631.

Chronic migraine

Episodic migraine

Pittsburgh Sleep Quality (PSQI) score
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Sleep disorders reported by migraine patients
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Charbit AR et al, J Pharmacol Exp Ther 2009 Nov;331(2):752-63; Charbit AR et al, Pain 2011 Oct;152(10):2365-2376
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Sleep disorders reported by migraine patients



Hajak G, Geisler P. Nat Med 2003; 9(2): 170-171 Messina A, et al. Front Neurol. 2018 Feb 28:9:95.
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somnolence somnolence somnolencesomnolence somnolence

somnolence somnolence somnolence somnolence

Somnolence is common in migraine patients



Somnolence in migraine: case-control studies 

ChronicEpisodic

Cases Controls p/OR (95%CI) Cases Controls p/OR (95%CI)

ESS 6.4+3.3 5.8 +2.9 ns 5.5+4 4.9+3 ns

ESS>10 (EDS) 14% 5% 3.1 (1.1–8.9) 20% 6% 3.92 (1.50–10.22) 

PSQI 5.7+3.2 4.1+2.5 0.01 9.5±4 4.5±3.4 0.001

PSQI>5 56 32 2.7 (1.5–4.8) 91 44 12.87 (5.83–28.37)

Barbanti P, et al. Sleep Med 14 (2013) 278–281Barbanti P, et al. Cephalalgia 2007 Oct;27(10):1115-9. 



Dopaminergic activity during migraine attacks

Barbanti P, et al.  Cephalalgia. 2020 Oct;40(11):1168-1176.



Lohela TJ, et al. Nat Rev Drug Discov. 2022 Oct;21(10):763-779

The glymphatic system



Fultz et al., Science 366, 628–631 (2019)

NREM sleep: oscillating electrophysiological, hemodynamic, and CSF dynamics



Yi T, et al. Front. Neurol. 2022;13:885020. doi: 10.3389/fneur.2022.885020

Brain-wide cerebral metabolism

• Delivers glucose
• Transports lipids, signaling

molecules and apolipoprotein E

Clearance

• Interstitial fluids
• Extracellular solutes

↓ clearance of excitatory
and inflammatory waste

↓ neuronal
energy

Glymphatic
system
activity

Sleep



CSD closes paravascular space and impairs glymphatic flow

Schain AJ, J Neurosci. 2017;37(11):2904 –2915

controls

CSD mice



62%

34%

24%

Aaltonen K, et al. Cephalalgia 2000;20:580-584 

8 yrs

8-12 yrs

>12 yrs

Sleep may stop the migraine attack in children



Circadian periodicity in the time of onset of 
3582 migraine attacks experienced by 1696 
patients

Fox AW & Davies RL. Headache 1998: 38: 436-441

Migraine chronobiology parallels sleep phases



NREM REM

Ungurean G, et al. iScience 23, 101696, Nov 20, 2020

Brain cooling and warming during sleep



EEG

°C

Brain metabolism

Lewis LD, Science 374, 564–568 (2021)

NREM REM



• Retrospective
• Migraine Buddy app
• 11,166 global users
• 18–81 years

Stenyer EC,et al. J Headache Pain (2023) 24:123

Sleep and migraine in a global sample: a Bayesian cross-sectional approach

Deviation from 
mean sleep

Sleep
interruptions

Total hrs
slept

VAS

↑ sleep duration that same eveningMigraine the next day

↑ waste clearance?



Bertish SM, et al. Neurology 2020;94:e489-e496. 

Sleep duration, fragmentation, and quality and daily risk of migraine

Odds of headache (day 0)

-36%

diary

actigraphy

-26%

Odds of headache (day 1)

+39%

+17%

diary

actigraphy

• Prospective
• 98 pts
• Episodic migraine
• E-diaries
• Wrist actigraphs
• 6 month



Migraine Insomnia

Tiseo C, et al. J Headache Pain (2020) 21:126



1. Investigate sleep
2. Consider sleep hygiene an inherent part of migraine management

Sleep Migraine

• Involvement of diencephalic and brainstem regions, common 
neurotransmitters, neuropeptides and hormones 

• Glymphatic system: potential trait d’union
• Shared lifestyle triggers and comorbidities


