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Abstract 

Sleep is often the first thing young adults sacrifice when academic demands, employment, social 

commitments, digital media, or irregular schedules become difficult to balance. Yet sleep is not 

simply a period of rest: it supports emotional regulation, pain processing, memory, and recovery. 

This narrative review examines the interconnected relationship between insufficient or disturbed 

sleep, migraine, and depressive symptoms in young adults. Available evidence suggests that the 

relationship is bidirectional. Poor sleep may lower the threshold for migraine attacks and is associated 

with greater headache burden, while migraine-related pain can further disturb sleep. Sleep 

disturbance is also closely linked with depression, and experimental evidence indicates that sleep 

loss can worsen emotional functioning. In college and university populations, poor sleep quality is 

common and is associated with depressive symptoms, although causality is difficult to establish from 

observational studies. Shared biological pathways involving hypothalamic and brainstem networks, 

circadian regulation, serotonin and other neuromodulatory systems, stress responses, and pain 

sensitivity may partly explain the overlap. The practical implication is not that every young adult 

with poor sleep will develop migraine or depression, but that persistent sleep problems deserve 

attention as part of a broader health assessment. Consistent sleep timing, adequate opportunity for 

sleep, management of migraine triggers, healthy daily routines, and timely professional support for 

persistent mood or headache symptoms may help reduce the burden. 

Keywords: sleep deprivation; sleep quality; migraine; depression; depressive symptoms; young 

adults; insomnia; circadian rhythm; headache 

1. Introduction 

Young adulthood is a period of major change. Students may move away from home, begin 

demanding courses, work part-time or full-time, develop new relationships, and take responsibility 
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for their own routines. Sleep can become surprisingly easy to postpone. A late night followed by an 

early morning may seem manageable, but repeated sleep restriction can affect attention, mood, pain 

sensitivity, and daily functioning. A systematic review of college students found that poor sleep 

quality is common and that sleep quality is significantly associated with depression or depressive 

symptoms in this population [1]. 

Migraine adds another layer to the problem. People living with migraine frequently report that 

inadequate, fragmented, or irregular sleep can precede an attack, while the pain and associated 

symptoms of migraine can make normal sleep more difficult. Reviews describe this relationship as 

complex and bidirectional rather than a simple one-way pathway [2–4]. Depression is also more 

common among people with migraine than in the general population, and depressive symptoms may 

be associated with greater headache burden [5]. 

The phrase “tired brain on fire” is used here as a metaphor for the combination of sleep-related strain, 

heightened pain sensitivity, and emotional dysregulation. It should not be interpreted as literal brain 

inflammation in every person with sleep deprivation. 

2. Sleep in Young Adulthood 

Healthy sleep is shaped by both sleep pressure and the circadian clock. Young adults may naturally 

prefer later sleep and wake times, but early classes, work schedules, commuting, and social 

obligations can force a mismatch between biological timing and daily demands. This mismatch may 

result in shortened sleep or irregular sleep timing. Importantly, sleep duration is only one dimension 

of sleep health; quality, continuity, timing, and regularity also matter. 

Sleep loss affects more than daytime tiredness. A 2024 systematic review and meta-analysis of 

experimental sleep-loss studies involving more than 5,700 participants found that sleep loss reduced 

positive affect and increased anxiety symptoms across studies, supporting the broader connection 

between inadequate sleep and emotional functioning [6]. This does not mean sleep deprivation alone 

causes clinical depression in every person, but it supports biological plausibility. 

Sleep-related problem Possible consequence Relevance to migraine and 

mood 

Short sleep duration 

Daytime sleepiness, reduced 

attention, poorer emotional 

regulation 

May reduce resilience to 

pain and stress. 

Irregular sleep timing 
Circadian disruption and 

inconsistent recovery 

May act as a headache 

trigger for some people. 
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Fragmented sleep 
Reduced restorative sleep 

and fatigue 

Can coexist with migraine 

and mood symptoms. 

Insomnia symptoms 
Difficulty initiating or 

maintaining sleep 

Closely linked with 

emotional distress and 

headache burden. 

Large sleep-schedule shifts Abrupt changes in routine 
May trigger symptoms in 

susceptible individuals. 

 

3. Sleep Deprivation and Migraine 

Migraine is a neurological disorder characterized by recurrent attacks that may include moderate or 

severe headache, nausea, and sensitivity to light or sound. Sleep and migraine have an unusually 

close relationship. Reviews report that many people with migraine identify poor or insufficient sleep 

as a trigger, while sleep can also help terminate an attack [2–4]. 

The relationship is not simply “less sleep equals more migraine.” Both insufficient and excessive 

sleep, abrupt changes in routine, and poor sleep quality may be relevant for susceptible individuals. 

A person may sleep poorly because an attack is developing, then experience a migraine because 

disrupted sleep lowers their threshold for the next attack. This feedback loop can make it difficult to 

identify which problem came first. 

Several mechanisms have been proposed. Brain regions involved in sleep–wake regulation overlap 

with networks implicated in migraine, while signaling systems involving serotonin, dopamine, 

melatonin, adenosine, and orexin may influence both sleep and headache biology. These mechanisms 

are still being studied and should be regarded as plausible contributors rather than a complete 

explanation [3,4]. 

4. Sleep Disturbance and Depression 

The connection between sleep and depression is also bidirectional. Persistent sleep disturbance can 

precede the onset or recurrence of depression in some people, while depression can alter sleep timing, 

continuity, and perceived quality. Reviews describe sleep disturbance as more than a passive 

symptom in some cases; it may be a contributing risk factor and an important treatment target [7]. 

Evidence from young people is particularly relevant because delayed sleep-wake patterns and 

irregular schedules are common in this age group. A 2025 systematic review and meta-analysis of 

young individuals with delayed sleep-wake phase disorder found that most included studies reported 

greater depressive symptom severity among those with the disorder, although the evidence base was 

limited and varied in quality [8]. These findings support attention to circadian timing but do not 

establish that a late sleep schedule by itself causes depression. 

https://journalseeker.researchbib.com/view/issn/2181-4570
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It is important to distinguish depressive symptoms from a diagnosis of major depressive disorder. 

Feeling low, irritable, exhausted, or unmotivated after several nights of poor sleep does not 

automatically mean a person has depression. Persistent symptoms that interfere with school, work, 

relationships, or daily functioning warrant assessment by a qualified healthcare professional. 

5. The Three-Way Relationship: Sleep, Migraine, and Depression 

The overlap among these conditions is best understood as a network rather than three separate boxes. 

Poor sleep may increase pain sensitivity and emotional reactivity. Migraine can interrupt sleep 

through pain, nausea, or sensitivity to light and sound. Depression can alter motivation, daily 

structure, and sleep timing, while poor sleep can intensify emotional difficulties. Stress may influence 

all three at the same time. 

A review of migraine, sleep, and emotional factors concluded that sleep disturbance and depression 

may both contribute to increased pain sensitivity and headache burden [2]. Research also suggests 

that depression and anxiety are important comorbidities in migraine and may be associated with more 

disabling headache [5]. 

 

Figure 1. Conceptual model of the bidirectional relationship among sleep disruption, migraine 

vulnerability, and depressive symptoms. This is a qualitative illustration, not measured effect sizes 

and not proof of causation. 

6. Possible Biological Pathways 

One proposed pathway involves altered pain processing. Sleep disruption can increase sensitivity to 

painful stimuli in some experimental and clinical contexts. In people already vulnerable to migraine, 

this may reduce the threshold at which an attack is triggered. Depression may further influence pain 

perception through emotional and central nervous system mechanisms [2]. 

https://journalseeker.researchbib.com/view/issn/2181-4570
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A second pathway involves circadian and hypothalamic regulation. The hypothalamus participates 

in sleep–wake regulation and has also been implicated in migraine biology. Changes in melatonin 

and other circadian signals may therefore provide a bridge between irregular sleep and headache 

susceptibility [3,4]. 

A third pathway involves stress and emotional regulation. Repeated sleep restriction can make 

everyday stress feel harder to manage and can alter emotional responses. When combined with 

academic or social stress, poor sleep may contribute to a cycle of fatigue, reduced coping, and 

worsening symptoms. 

Factor Migraine 

relationship 

Depression 

relationship 

Interpretation 

Insufficient sleep 

May trigger or 

worsen attacks in 

susceptible people 

Associated with 

poorer mood and 

emotional regulation 

Assess pattern and 

persistence, not one 

bad night. 

Poor sleep quality 

Associated with 

greater headache 

burden 

Strongly associated 

with depressive 

symptoms 

Quality matters even 

when hours seem 

adequate. 

Irregular schedule 
Can be a trigger for 

some people 

May disturb 

circadian regulation 

Regular timing can 

be a useful 

behavioral target. 

Migraine pain 
Can delay or 

fragment sleep 

Can increase 

emotional burden 

Headache and sleep 

may need to be 

addressed together. 

Depressive 

symptoms 

Associated with 

greater migraine 

burden 

May worsen sleep 

and motivation 

Persistent symptoms 

need professional 

assessment. 

 

7. Recognizing Warning Signs 

A young adult should consider discussing symptoms with a healthcare professional when headaches 

become frequent or disabling, sleep problems persist despite reasonable routine changes, or low 

mood and loss of interest continue and interfere with daily life. Morning headaches accompanied by 

loud snoring, witnessed breathing pauses, or marked daytime sleepiness may also justify assessment 

for a sleep disorder. 
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Urgent medical assessment is appropriate for a sudden, unusually severe headache, a new 

neurological deficit, confusion, fainting, fever with a stiff neck, or a headache following significant 

head injury. These features should not be attributed to sleep deprivation without evaluation. 

8. Practical Approaches 

For young adults, the most useful approach is usually consistency rather than perfection. A regular 

wake time, adequate opportunity for sleep, morning exposure to natural light, daytime activity, and 

a predictable wind-down routine can support healthy sleep. If sleep problems continue, cognitive 

behavioral therapy for insomnia (CBT-I) is an evidence-based treatment that can be considered with 

professional guidance. 

For migraine, a simple diary can help identify patterns such as irregular sleep, missed meals, 

dehydration, stress, or specific triggers. The purpose is not to create an increasingly restrictive 

lifestyle but to notice repeatable patterns and discuss them with a clinician. Migraine treatment should 

be individualized, particularly when headaches are frequent. 

When depressive symptoms are present, young adults should not be expected to solve the problem 

through sleep hygiene alone. Support from a healthcare professional, counselor, or trusted adult may 

be appropriate. Sleep improvement can be part of care, but persistent depression requires a broader 

assessment and treatment plan. 

Action Practical idea Goal 

Protect sleep opportunity 

Keep a fairly consistent 

sleep/wake schedule and 

allow enough time for sleep. 

Reduce repeated sleep 

restriction. 

Stabilize mornings 

Use natural light and start 

the day at a consistent time 

when possible. 

Support circadian regularity. 

Track symptoms 

Briefly record sleep timing, 

migraine days, and major 

mood changes. 

Identify patterns without 

excessive monitoring. 

Address persistent problems 

Discuss ongoing insomnia, 

frequent migraine, or 

depressive symptoms with a 

professional. 

Identify treatable conditions. 

Avoid self-blame 
Recognize that sleep 

problems can reflect 

Use practical problem-

solving instead of guilt. 
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schedules, stress, illness, or 

environment. 

 

9. Discussion 

The literature supports a meaningful association among sleep disturbance, migraine, and depression, 

but it should be interpreted carefully. Many studies are observational and cannot prove which 

condition causes another. People with migraine may sleep poorly because of pain, while people with 

depression may sleep poorly because of mood symptoms. Lifestyle factors such as stress, screen 

exposure, work schedules, caffeine use, physical activity, and socioeconomic circumstances can 

influence all three outcomes. 

The strongest overall message is therefore not that sleep deprivation is a single cause of migraine or 

depression. Instead, sleep appears to be a modifiable part of a larger biological and behavioral system. 

Paying attention to sleep may help young adults and clinicians identify patterns earlier and may 

provide an accessible target for prevention and supportive care. Future research should prioritize 

longitudinal studies, objective sleep measurements, diverse young-adult populations, and 

interventions that examine headache and mood outcomes together. 

10. Conclusion 

The tired brain is not simply a metaphor for feeling sleepy. Repeated sleep disruption can influence 

emotional regulation, pain processing, attention, and daily functioning, while migraine and 

depression can in turn disrupt sleep. In young adults, the interaction may become a self-reinforcing 

cycle in which irregular sleep increases vulnerability to headache and emotional distress, while 

headache and low mood make restorative sleep harder to achieve. Current evidence supports a 

bidirectional relationship, but it does not justify assuming that sleep deprivation alone causes 

migraine or clinical depression. Consistent sleep routines, attention to migraine patterns, and early 

recognition of persistent mood or sleep problems are sensible components of a broader health 

strategy. When symptoms are severe, frequent, or persistent, professional assessment is important. 

References 

1. Dinis J, Bragança M. Quality of Sleep and Depression in College Students: A Systematic Review. 

Sleep Sci. 2018;11(4):290–301. doi:10.5935/1984-0063.20180045. 

2. Rains JC, Poceta JS. Sleep disturbances and headache. Headache. 2006;46 Suppl 2:S68–S78. 

3. Vgontzas A, Pavlović JM. Sleep Disorders and Migraine: Review of Literature and Potential 

Pathophysiology Mechanisms. Headache. 2018;58(7):1030–1039. doi:10.1111/head.13358. 

4. Ferini-Strambi L, Galbiati A, Combi R. Sleep disorder-related headaches. Neurol Sci. 2014;35 

Suppl 1:79–83. 

https://journalseeker.researchbib.com/view/issn/2181-4570


                                            TECHNICAL SCIENCE RESEARCH IN UZBEKISTAN 

                                   ISSN (E): 2992-9148 SJIF 2024 = 5.333 ResearchBib Impact Factor: 10.77 / 2025 VOLUME-4, ISSUE-10 
 

 

       13                                TECHNICAL SCIENCE RESEARCH IN UZBEKISTAN 

 

5. Antonaci F, Nappi G, Galli F, et al. Migraine and psychiatric comorbidity: a review of clinical 

findings. J Headache Pain. 2011;12:115–125. 

6. Palmer CA, et al. Sleep loss and emotion: A systematic review and meta-analysis of over 50 years 

of experimental research. Psychol Bull. 2024;150(3):306–335. doi:10.1037/bul0000410. 

7. Alvaro PK, Roberts RM, Harris JK. A systematic review assessing bidirectionality between sleep 

disturbances and mental health problems. Sleep Med Rev. 2013;17(5):343–352. 

8. The Association Between Delayed Sleep-Wake Phase Disorder and Depression Among Young 

Individuals: A systematic review and meta-analysis. J Clin Sleep Med. 2025. 

 

 

https://journalseeker.researchbib.com/view/issn/2181-4570

