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Peztome. Muepenv ypmaua éxu Kyuau 60w 08puy Xypyiciapu, KyH2uil GuHuwU, Kycuut, Epyenux 6a mogyuiea ces-
SUPTIUK XAMOA KYHOAIUK haorusamuune nacatiuwy OuIan Hamoén 6y1aduean Kene mapxanean Heepono2ux Kacauiiux yuco-
onanaou. Cyneeu uuniapoa mueperv 6a YUKy oysunuwnapu ypmacuoazy 602IUKIUKKA Kamma 3mubop Kapamuimoxod,
YyHKY YUKYCUBIUK, 0OCMPYKMUE YUKy anHodcu, 6e306ma 0Exnap cCuHOpOMU 64 YUpKao pumm OY3UIUumIapy Snu300ux xam-
0a CYpYHKAnU MuepeHv ounan ogpuear bemopaapoa Kyn yupaiou. Yuwoy wapxHune makcaou mMuepeHs 8a YUKy 0y3uiuuLia-
pu ypmacuoazu KIUHUK 6a NAMo@pU3UOL02UK DOSTUKTUKHU, YMYMUL HEUPOOUOI02UK MEXAHUSMIAPHU, KACAIIUKHUHE XPO-
HU3AYUACUHU, 0A80AU2A HCABOOHU 84 KOMNIEKC Mepanus UMKOHUAMAAPUHU MAXIUl Kuruwoan ubopam. Adabuémnap
MABIYMOMAAPU YUKY OY3UTUMIAPU MUSDEHb XYDYHCIAPUHU KY32AMY64U 6a 0A80M SMMUPYEUU OMUL OVIULU MYMKUHTUSU-
HU, MUepeHb dca 33 Hagbamuoa YUKy cugpamunu aHada EMOHIAUMUPUIUNY Kypcamaou. ACOCUti Mexanusmiap Kamopuea
2UNOMANAMYC OUCHYHKYUACU, YUPKAO pumm OV3UTUWU, MEeTAMOHUH MAHKUCIUSU, CEPOMOHUH 84 00AMUH MUSUMIADU
HOMYymanocubnueu, KOpmuKan 2UnepKy32any8uanIuk 6a mapkasuil cencumusayus xupaou. Iy cababnu muepensv dunan
ogpuzan bemopaapoa YUKy cugamunu MyHmasam 6axonaui 6a 0agoraul pexcacued YUKyHu AXuuiaued Kapamuiean 4opa-
JIAPHU KUPUTUWL MYXUM aXamuamea 32d.

Kanum cy3nap. muecpenv, yiKy Oy3unuwaapu, YUKYCUIUK, O0OCMpPYKmMue YUKy anuodcu, 6ezoema oéxiap
CUHOPOMU, YUPKAO PUMM, MEIAMOHUH, CEPOMOHUH, O0PAMUH, KOZHUMUB-XYIKUL Mepanusi.

Abstract. Migraine is a highly prevalent neurological disorder characterized by recurrent attacks of moderate to
severe headache, frequently accompanied by nausea, vomiting, photophobia, phonophobia and functional disability. In
recent years, increasing scientific attention has been paid to the relationship between migraine and sleep disorders, since
insomnia, obstructive sleep apnea, restless legs syndrome and circadian rhythm disturbances are commonly reported in
patients with episodic and chronic migraine. The aim of this review is to analyze the clinical and pathophysiological rela-
tionship between migraine and sleep disorders, with particular attention to shared neurobiological mechanisms, disease
chronification, treatment response and possibilities for integrated management. Current literature indicates that sleep
disturbances may act both as triggers and maintaining factors of migraine attacks, while recurrent migraine pain may
further impair sleep quality, forming a bidirectional pathological cycle. Hypothalamic dysfunction, circadian rhythm dis-
ruption, melatonin deficiency, serotonergic and dopaminergic imbalance, cortical hyperexcitability and central sensitiza-
tion are considered key mechanisms linking both conditions. The available evidence supports the need for routine assess-
ment of sleep quality in migraine patients and the inclusion of sleep-focused interventions, including sleep hygiene, cogni-
tive behavioral therapy for insomnia, treatment of obstructive sleep apnea and rational pharmacological correction. A
comprehensive approach involving neurologists, sleep specialists and behavioral therapists may improve headache con-
trol, reduce disability and enhance quality of life.

Keywords: migraine, sleep disorders, insomnia, obstructive sleep apnea, restless legs syndrome, circadian rhythm,
melatonin, serotonin, dopamine, cognitive behavioral therapy.

Migraine is one of the most common disabling
neurological disorders and represents an important
medical, social and economic problem worldwide. It
is characterized by recurrent headache attacks, usual-
ly of moderate or severe intensity, often unilateral
and pulsating in nature, and accompanied by nausea,
vomiting, photophobia, phonophobia and aggravation

by routine physical activity. According to Amiri et al.
[1], migraine has a complex epidemiological structure
and is associated not only with neurological symp-
toms, but also with multiple comorbid conditions that
influence disease severity, disability and long-term
prognosis. Among these comorbidities, sleep disor-
ders occupy a particularly important place because
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they affect both the occurrence and the clinical course
of migraine.

The relationship between migraine and sleep
disturbances is clinically significant because sleep is
one of the major regulators of brain excitability, pain
modulation, autonomic tone and neuroendocrine bal-
ance. Tiseo et al. [9], in a systematic review, empha-
sized that migraine is frequently associated with in-
somnia, poor sleep quality, obstructive sleep apnea,
restless legs syndrome and circadian rhythm disturb-
ances. These associations are not accidental, since
migraine and sleep disorders share several neuro-
physiological pathways. VVgontzas and Pavlovic [10]
noted that sleep disorders and migraine may influence
one another through hypothalamic dysfunction, neu-
rotransmitter imbalance, altered pain processing and
dysregulation of arousal systems.

One of the most important aspects of this rela-
tionship is its bidirectional character. Poor sleep qual-
ity, sleep deprivation, irregular sleep schedules and
fragmented sleep may increase the probability of mi-
graine attacks. At the same time, migraine attacks
themselves may disturb sleep by causing nocturnal
awakening, anticipatory anxiety, pain-related hyper-
arousal and postdromal fatigue. Buse et al. [4], using
data from the Chronic Migraine Epidemiology and
Outcomes study, demonstrated that sleep disorders
are common among individuals with migraine and are
particularly relevant in patients with higher headache
frequency and greater disease burden. This finding
supports the view that sleep disturbances are not
simply accompanying symptoms, but clinically
meaningful factors that may contribute to migraine
chronification.

The hypothalamus is considered one of the
central structures linking migraine and sleep regula-
tion. It participates in circadian rhythm control, auto-
nomic regulation, endocrine homeostasis, hunger,
thirst, thermoregulation and arousal. Neurobiological
studies suggest that hypothalamic activation may oc-
cur before the headache phase of migraine, which
explains prodromal symptoms such as yawning, fa-
tigue, mood changes, food craving and sleepiness.
Since the hypothalamus also regulates sleep-wake
cycles, its dysfunction may create a shared substrate
for both migraine attacks and sleep instability. \Vgon-
tzas and Pavlovic [10] highlighted the importance of
hypothalamic and brainstem mechanisms in the inter-
action between migraine and sleep disorders.

Circadian rhythm disruption is another im-
portant mechanism. Patients with irregular sleep-
wake cycles, shift work, delayed sleep phase tenden-
cies or inconsistent bedtime patterns may experience
more frequent migraine attacks. Sleep irregularity can
alter melatonin secretion, cortisol rhythm, autonomic
balance and cortical excitability. These changes may
lower the threshold for migraine initiation. The clini-
cal relevance of circadian mechanisms is supported

by observations that migraine attacks often occur at
particular times of day, especially in the early morn-
ing, and may be associated with changes in sleep ar-
chitecture and REM sleep regulation [9,10].

Melatonin imbalance has received considerable
attention in migraine research. Melatonin is a hor-
mone secreted by the pineal gland and is involved in
circadian rhythm synchronization, sleep initiation,
antioxidant defense, anti-inflammatory activity and
pain modulation. Reduced melatonin levels have been
reported in some migraine patients, particularly in
those with poor sleep quality or chronic migraine. A
decrease in melatonin may contribute to sleep frag-
mentation, increased neuronal excitability and im-
paired endogenous pain inhibition. Therefore, mela-
tonin is considered not only a marker of circadian
dysregulation, but also a potential therapeutic agent
in selected migraine patients with sleep disturbances.

Neurotransmitter dysfunction also plays a ma-
jor role in the overlap between migraine and sleep
pathology. Serotonin is involved in pain modulation,
vascular regulation, mood, sleep initiation and REM
sleep mechanisms. Serotonergic imbalance has long
been implicated in migraine pathogenesis and may
also contribute to insomnia and altered sleep architec-
ture. Dopamine is another relevant neurotransmitter,
especially because dopaminergic dysfunction is asso-
ciated with migraine prodromal symptoms, nausea,
yawning, mood changes and restless legs syndrome.
The frequent coexistence of migraine and restless
legs syndrome may therefore reflect a shared dopa-
minergic vulnerability [9,10].

Cortical hyperexcitability is a recognized fea-
ture of migraine, particularly in relation to sensory
hypersensitivity and susceptibility to cortical spread-
ing depolarization. Sleep deprivation may further in-
crease cortical excitability and reduce inhibitory con-
trol within thalamocortical networks. This mecha-
nism may explain why inadequate sleep often pre-
cedes migraine attacks and why patients with chronic
insomnia may present with increased headache fre-
guency. In addition, persistent sleep loss may en-
hance central sensitization, resulting in greater pain
intensity, longer attack duration and reduced respon-
siveness to analgesic and preventive treatment.

Psychiatric comorbidity is another important
clinical dimension. Migraine is frequently associated
with depression, anxiety and other psychiatric condi-
tions, which may independently impair sleep quality
and increase headache-related disability. Bergman-
Bock [2] described strong associations between mi-
graine and common psychiatric comorbidities, while
Buse et al. [3] emphasized that psychiatric comor-
bidities are relevant in both episodic and chronic mi-
graine. Jette et al. [6] also confirmed, in a population-
based study, that migraine is associated with psychi-
atric disorders at the national level. These findings
are clinically important because insomnia, anxiety
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and depression may form a mutually reinforcing triad
with migraine, leading to greater disability and more
difficult treatment.

McDermott et al. [7] demonstrated that mi-
graine may coexist with psychiatric disorders in vul-
nerable clinical populations, showing that comorbidi-
ty patterns can substantially complicate disease man-
agement. In such patients, sleep disturbances may not
be isolated symptoms, but part of a broader neuro-
psychological and behavioral syndrome. Therefore,
evaluation of migraine patients should include not
only headache characteristics, but also sleep quality,
mood symptoms, anxiety level, medication use, sub-
stance use, daily routine and psychosocial stressors.

Insomnia is one of the most frequently reported
sleep disorders in migraine patients. It may include
difficulty falling asleep, frequent awakenings, early
morning awakening or non-restorative sleep. Chronic
insomnia increases stress system activation, sympa-
thetic tone and inflammatory signaling, all of which
may contribute to migraine susceptibility. Patients
with insomnia often report more frequent headaches,
longer attack duration and increased use of acute
medications. This is clinically relevant because ex-
cessive use of analgesics or triptans may increase the
risk of medication-overuse headache and further
promote migraine chronification.

Obstructive sleep apnea is another clinically
important condition associated with headache and
migraine-like symptoms. OSA causes recurrent epi-
sodes of upper airway obstruction during sleep, re-
sulting in intermittent hypoxia, sleep fragmentation,
autonomic activation and morning headaches. Alt-
hough not every patient with OSA has migraine, the
presence of snoring, witnessed apneas, obesity, ex-
cessive daytime sleepiness and morning headache
should prompt clinicians to consider sleep apnea as-
sessment. Treatment with continuous positive airway
pressure may improve sleep continuity, reduce hy-
poxic stress and, in some patients, decrease headache
burden. This supports the need for targeted screening
in migraine patients with suggestive symptoms.

Restless legs syndrome is also relevant to mi-
graine because both conditions involve dopaminergic
mechanisms and sleep disruption. RLS causes un-
pleasant sensations in the legs and an urge to move,
usually worsening at rest and in the evening. This
leads to difficulty falling asleep and fragmented
sleep. Patients with both migraine and RLS may
therefore experience worsening headache patterns
due to chronic sleep deprivation. Recognition of RLS
is important because specific treatment of this disor-
der may improve sleep continuity and indirectly re-
duce migraine susceptibility.

The clinical features of migraine in patients
with sleep disorders often differ from those seen in
patients without sleep disturbances. Such patients
may have higher attack frequency, greater pain inten-

sity, prolonged recovery, more prominent fatigue,
increased daytime sleepiness and reduced treatment
response. Buse et al. [5] demonstrated that comorbid
and co-occurring conditions are associated with in-
creased headache pain intensity and frequency in mi-
graine patients. This supports the concept that
comorbid sleep and psychiatric conditions amplify
migraine burden and should be considered in clinical
decision-making.

From a diagnostic point of view, migraine pa-
tients should be routinely questioned about sleep du-
ration, sleep quality, snoring, witnessed apnea, rest-
less legs symptoms, daytime sleepiness, shift work,
bedtime variability, caffeine consumption, screen ex-
posure and use of sedative or stimulating medica-
tions. Standardized tools such as the Pittsburgh Sleep
Quality Index, Epworth Sleepiness Scale and head-
ache disability questionnaires may help quantify the
burden of sleep disturbances and migraine-related
impairment. This approach is consistent with modern
patient-centered care, where comorbidity assessment
is essential for individualized treatment planning.

The management of migraine in patients with
sleep disorders requires an integrated strategy. Phar-
macological treatment alone may be insufficient if
sleep disturbances remain untreated. Lifestyle modi-
fication should include regular sleep timing, adequate
sleep duration, limitation of caffeine and alcohol, re-
duction of evening screen exposure, relaxation tech-
niques and avoidance of irregular sleep patterns.
These interventions may appear simple, but they tar-
get core behavioral triggers that can influence circa-
dian rhythm stability and migraine threshold.

Pharmacological management should be indi-
vidualized. Preventive migraine medications may
have different effects on sleep. Some agents may im-
prove sleep continuity, while others may worsen in-
somnia or daytime fatigue. In patients with restless
legs syndrome or obstructive sleep apnea, specific
therapy for the sleep disorder is necessary rather than
simply increasing migraine medication.

The role of patient education is also fundamen-
tal. Many patients are unaware that irregular sleep,
insufficient sleep or excessive weekend sleep may
trigger migraine attacks. Education should emphasize
that both sleep deprivation and oversleeping may de-
stabilize migraine control. Educational resources such
as those provided by national health institutions also
highlight the importance of recognizing headache
triggers and seeking appropriate management [8].

A multidisciplinary approach is often required
in patients with chronic migraine and severe sleep
disturbances. Neurologists, sleep medicine special-
ists, psychologists and primary care physicians may
all contribute to comprehensive care. Such collabora-
tion is especially important when migraine coexists
with psychiatric disorders, obstructive sleep apnea,
chronic insomnia, medication overuse or significant
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disability. Integrated care may reduce fragmentation
of treatment and improve adherence to both migraine
and sleep interventions.

Overall, the available literature strongly sup-
ports the clinical importance of the migraine-sleep
relationship. Migraine and sleep disorders are con-
nected through shared neurobiological mechanisms,
including hypothalamic  dysfunction, circadian
rhythm disruption, neurotransmitter imbalance, mela-
tonin changes, cortical hyperexcitability and central
sensitization. Clinically, sleep disorders may increase
migraine frequency, pain intensity, disability and risk
of chronification. At the same time, migraine may
worsen sleep quality and contribute to persistent fa-
tigue and reduced quality of life.

Thus, the assessment of sleep should become a
routine component of migraine care. Treatment strat-
egies should be directed not only at suppressing
headache attacks, but also at stabilizing sleep, cor-
recting comorbid sleep disorders and improving be-
havioral regulation. Future studies should further in-
vestigate the long-term effects of targeted sleep inter-
ventions on migraine chronification, treatment re-
sponse and quality of life. A better understanding of
shared molecular and neurophysiological pathways
may also support the development of therapies that
simultaneously target migraine mechanisms and sleep
regulation.
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KIHHUYECKHUE ITPOABJIEHUA MUT'PEHU Y
ITAIIHEHTOB C HAPYILIIEHHAIMH CHA

Amonosa 3.K., Mypooos M.H.

Peztome. Mucpenv npeocmasnsem coboii pacnpo-
cmpanéunoe Hegponocuyeckoe 3aboneeanue, XapaKmepu-
3yIoweecs NOBMOPAIOWUMUCT NPUCTIYNAMU  YMEPEHHOU
UM BBIPAICEHHOU 20]I06HOU OONU, HACNO CONPOBONCOAIO-
wetlca mowiHomot, pgomoti, gpomoghobueil, porogobueti
U CHUICEHUEM NOBCeOHe8HOU axkmugHocmu. B nocneonue
20061 8Cé Ooavuiee GHUMAHUE YOeNACMCs 63AUMOCEA3U
MUSpeHU ¢ HAPYWleHUAMU CHA, NOCKONbKY 0eccoHHuyd,
06CmMpyKmusHoe anHod CHA, CUHOPOM 6ECHOKOUMBIX HOZ U
paccmpoiicmea YupKaoHo20 pumma 4acmo eCHpedaomcs
VY nayuenmos ¢ IMU300u4ecKoll U XpOHUYeCcKol Muspenbvio.
Llenvto Oannozo 0630pa AIAeMCA AHATU3 KIUHUYECKOU U
namogpu3UON02UUecKoll C6:A3U MedCOy MUSpeHvlo U Hapy-
WeHUAMU CHA C AKYeHMOM Ha 00wue Helpobuorocuieckue
MEXaHU3Mbl, XPOHU3AYUIO 3A0011€8AHUSA, OMEEM HA eYeHUe
U BO3MONCHOCTU KOMNJIEKCHOU mepanuu. [lannvie nume-
pamypel c8UOemenbCmayom 0 mom, 4mo HapyueHus CHa
MO2Ym 8bICHYNamy Kax mpueeepamu, max u gpakmopamu
NOOOEPIHCAHUA MUSPEHOZHBIX NPUCIYNO08, M020a KaK No-
smopsawuecs 001U Npu MuepeHu OONOIHUMENbHO YXYO-
warom kavecmeo cHa. K xmoueevim mexanusmam omuo-
cAMEsL OUCYHKYUA SUNOMANAMYCA, HApYuleHue YupKao-
HbIX pummos, OeQpuyum MeiamoHuna, cepomonuHepaute-
cKull u doghamunepauneckuli OucOaNanc, KopKogas aunep-
6030y0uMocmy U yenmpanvuaa cencumuzayus. Ilonyuen-
Hble OaHHble NOOUEPKUBAIOM HEODX0OUMOCMb PecyNsPHOU
OYEHKU Kauecmea CHA Yy NAYUeHmog ¢ MUSPEHbIO U QKO-
YeHUus 6 JeueHue Meponpuamull, HAnNpaeIeHHvIX HA KOp-
Pexyuio cHa.

Kniouesvre cnosa: muepens, napywenus cua, bec-
COHHUYA, 0OOCMPYKMUBHOE ANHOI CHA, CUHOPOM GEChOKOl-
HObIX HO2, YUPKAOHBLIL pUMM, MEIamOHUH, CEpOMOHUH, 00~
damuH, KOSHUMUBHO-NOBEOEHUeCKAs MePanus.
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