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Introduction
Mental health and sleep are intertwined aspects of human well-being that significantly impact overall functioning and
quality of life.There has been substantial progress in understanding the complex relationship between mental status and
sleep disorders. Sleep disturbances, such as insomnia, sleep apnea, and circadian rhythm disruptions, are increasingly
recognized as potential risk factors for the development and exacerbation of mental health conditions (Bai et al.,
2022)[1]. Conversely, mental health disorders, including anxiety, depression, and bipolar disorder, often coexist with
sleep disturbances, leading to a bidirectional association (Palagini et al., 2020)[2].Advancements in neurobiological
research have shed light on the underlying mechanisms that link mental health and sleep disorders. Shared neural
pathways and dysregulation of neurotransmitters, such as serotonin and gamma-aminobutyric acid (GABA), have been
implicated in both conditions (Spiegelhalder et al., 2019)[3]. Additionally, disruptions in the circadian rhythm have been
found to contribute to both sleep and mental health impairments (Baglioni et al., 2016)[4].The development of
innovative diagnostic tools and techniques has enabled a more comprehensive understanding of the relationship
between mental health and sleep disorders. Objective measurements, including polysomnography and actigraphy,
coupled with neuroimaging techniques, such as functional magnetic resonance imaging (fMRI), have provided valuable
insights into the physiological aspects of this association (Kapur et al., 2017)[5].By examining recent literature, this
review aims to explore the bidirectional relationship between mental health and sleep, elucidate neurobiological
mechanisms, discuss advances in diagnostic tools, and highlight treatment approaches and future directions in this
evolving field.

II.The Bidirectional Relationship: Mental Status and Sleep Disorders
A. Exploring the Impact of Mental Health on Sleep Disorders
1.Effects of Anxiety and Stress on Sleep Quality
Anxiety and stress have been found to significantly impact sleep quality, leading to sleep disturbances and disorders.
Studies have shown that individuals experiencing higher levels of anxiety and stress are more likely to report
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Abstract: The relationship between mental status and sleep disorders has gained significant attention in recent years.
Extensive research has elucidated a bidirectional association between these two domains, highlighting the impact of
mental health on sleep and the influence of sleep disturbances on mental well-being. This review provides an overview
of the current progress in understanding this complex relationship.In exploring the impact of mental health on sleep
disorders, the effects of anxiety, stress, depression, and bipolar disorder on sleep quality and patterns are discussed.
Conversely, the influence of sleep disorders, such as insomnia, sleep apnea, and narcolepsy, on mental health outcomes
is examined. Neurobiological mechanisms, including shared neural pathways and neurotransmitter dysregulation, as
well as the disruption of circadian rhythms, are explored as underlying factors linking mental health and sleep
disorders.Moreover, the review discusses various treatment approaches and interventions for individuals with
comorbid mental health and sleep disorders. Psychological interventions, pharmacological options, and lifestyle
modifications are highlighted as strategies to improve both mental health and sleep outcomes.The review concludes by
identifying research gaps, calling for continued interdisciplinary collaboration, and emphasizing the importance of
public awareness and education. Future directions and implications for addressing this intricate relationship are
discussed to enhance our understanding and develop effective interventions.Overall, the review underscores the
significance of recognizing and addressing the bidirectional relationship between mental status and sleep disorders,
with the ultimate goal of improving the well-being of individuals affected by these conditions.
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difficulties falling asleep, maintaining sleep, and experiencing non-restorative sleep (Kalmbach et al., 2016)[6].
Heightened physiological arousal and intrusive thoughts associated with anxiety can interfere with the initiation and
maintenance of sleep (Fernandez-Mendoza et al., 2015)[7]. Furthermore, chronic stress can disrupt the normal
functioning of the hypothalamic-pituitary-adrenal (HPA) axis and contribute to the development of insomnia
(Kalmbach et al., 2016)[6].
2.Depression's Influence on Sleep Patterns
Depression is closely linked to alterations in sleep patterns, including insomnia, hypersomnia, and disruptions in sleep
architecture. Research has shown that individuals with depression often experience difficulties falling asleep, frequent
awakenings during the night, and early morning awakenings (Riemann et al., 2017)[8]. Changes in sleep architecture,
such as reduced rapid eye movement (REM) sleep and slow-wave sleep, are commonly observed in depressed
individuals. Moreover, the presence of insomnia symptoms in individuals with depression is associated with a higher
risk of more severe depressive symptoms and poorer treatment outcomes (Riemann et al., 2017)[8].
3.Bipolar Disorder and Sleep Disturbances
Bipolar disorder is characterized by extreme mood swings, including manic and depressive episodes. Sleep
disturbances are prevalent during both manic and depressive phases of bipolar disorder. During manic episodes,
individuals often experience decreased need for sleep, increased sleep latency, and fragmented sleep patterns. In
contrast, depressive episodes are commonly associated with hypersomnia, excessive daytime sleepiness, and prolonged
sleep duration (Grunze et al., 2013)[9]. The disruption of circadian rhythms and alterations in the regulation of sleep-
wake cycles contribute to the sleep disturbances observed in bipolar disorder.
B. Investigating the Influence of Sleep Disorders on Mental Health
1.Insomnia and Its Association with Mood Disorders
Insomnia refers to a sleep disorder syndrome in which the onset and maintenance of sleep are impaired, resulting in the
quality and quantity of sleep that cannot meet individual physiological needs and significantly affecting patients'
daytime activities (such as fatigue, decreased attention, sluggish reaction, etc.). Insomnia has a significant association
with mood disorders such as depression and anxiety. Recent research has consistently demonstrated a bidirectional
relationship between insomnia and mood disorders, indicating that individuals with insomnia are at higher risk for
developing mood disorders, and vice versa (Baglioni et al., 2016)[4]. Insomnia has been found to precede the onset of
depression and anxiety, and its presence increases the risk of developing subsequent mood disorders. Furthermore,
insomnia symptoms can exacerbate the severity and duration of depressive and anxiety symptoms, leading to poorer
treatment outcomes.
2.Sleep Apnea and Cognitive Impairments
Sleep apnea, characterized by recurrent pauses in breathing during sleep, has been associated with cognitive
impairments and increased risk of developing cognitive disorders. Recent studies Individuals with sleep apnea,
particularly those with moderate to severe forms, are at a higher risk of cognitive dysfunction, including deficits in
attention, memory, executive functions, and processing speed (Leng et al., 2017)[10]. Sleep apnea-related hypoxemia
and fragmented sleep patterns contribute to neuronal damage and neuroinflammation, which can negatively impact
cognitive functioning. Effective treatment of sleep apnea, such as continuous positive airway pressure (CPAP) therapy,
has been shown to improve cognitive outcomes in individuals with sleep apnea.
3.Narcolepsy and Its Impact on Mental Well-being
Narcolepsy, a neurological disorder characterized by excessive daytime sleepiness and uncontrollable episodes of sleep,
can have a profound impact on mental well-being. Recent research has highlighted the association between narcolepsy
and psychiatric comorbidities, including depression, anxiety disorders, and bipolar disorder (Bassetti et al., 2021)[11].
The disruptive nature of narcolepsy symptoms, such as sudden sleep attacks and cataplexy (loss of muscle tone
triggered by emotions), can significantly impair daily functioning and contribute to psychological distress. Managing
narcolepsy symptoms through a combination of pharmacological interventions, behavioral strategies, and lifestyle
modifications is crucial for improving mental well-being in individuals with narcolepsy.

III. Neurobiological Mechanisms
A. Shared Neural Pathways between Mental Health and Sleep Regulation
There is growing evidence of shared neural pathways between mental health and sleep regulation, indicating the
intricate connection between these two domains. The prefrontal cortex, amygdala, hippocampus, and hypothalamus
play key roles in both sleep regulation and the regulation of mood and emotions (Goldstein-Piekarski et al., 2015)[12].
Dysfunction in these brain regions can contribute to both sleep disorders and mental health disorders.
B. Role of Neurotransmitters in the Relationship between Mental Status and Sleep Disorders
Neurotransmitters, such as serotonin, dopamine, norepinephrine, and gamma-aminobutyric acid (GABA), play crucial
roles in the relationship between mental status and sleep disorders. Alterations in these neurotransmitter systems have
been implicated in both mental health disorders and sleep disturbances (Nutt et al., 2008)[13]. For example,
abnormalities in serotonin signaling are associated with depression and insomnia, while dysregulation of dopamine
pathways is linked to psychosis and sleep disturbances. Understanding the interplay between these neurotransmitters
and their impact on sleep and mental health is vital for developing targeted interventions.
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C. Impact of Circadian Rhythm Disruption on Mental and Sleep Health
Circadian rhythm disruption, such as irregular sleep-wake patterns and exposure to artificial light at night, can have
significant implications for both mental and sleep health. The suprachiasmatic nucleus (SCN), the master circadian
pacemaker in the brain, regulates the timing of sleep and wakefulness as well as various physiological and
psychological processes. Disruptions in the SCN and desynchronization of circadian rhythms can lead to mood
disorders, sleep disorders, and impaired cognitive function. Furthermore, circadian misalignment, such as in shift work
or jet lag, has been associated with increased risk of psychiatric disorders and sleep disturbances (Kalmbach et al.,
2018)[14].

IV. Treatment Approaches and Interventions
A. Psychological Interventions for Sleep Disorders in Mental Health Conditions
Psychological interventions play a crucial role in managing sleep disorders in individuals with mental health conditions.
These interventions focus on identifying and addressing the underlying psychological factors that contribute to sleep
disturbances.Cognitive behavioral therapy for insomnia (CBT-I) has shown significant efficacy in improving sleep
outcomes and reducing symptoms of depression and anxiety (Manber et al., 2011)[15]. CBT-I targets maladaptive sleep-
related cognitions and behaviors, helping individuals develop healthier sleep patterns and improve their overall mental
well-being. Mindfulness-based interventions, such as mindfulness-based stress reduction (MBSR) and mindfulness-
based cognitive therapy (MBCT), have gained recognition for their effectiveness in managing mental health conditions
and improving sleep quality. These interventions involve cultivating present-moment awareness and acceptance of
thoughts and emotions. Acceptance and Commitment Therapy (ACT) is a mindfulness-based approach that focuses on
accepting distressing thoughts and emotions while committing to valued actions. ACT interventions have shown
promise in improving sleep outcomes, particularly in populations with chronic pain, post-traumatic stress disorder, and
depression. ACT techniques, such as cognitive defusion and values clarification, have been associated with reductions
in insomnia severity and improvements in mental health symptoms (Lin et al., 2019).[16]Sleep psychoeducation
involves providing individuals with information about sleep physiology, sleep hygiene practices, and the bidirectional
relationship between sleep and mental health. Psychoeducation interventions aim to enhance sleep knowledge, promote
healthy sleep habits, and address misconceptions about sleep.
B. Pharmacological Options for Managing Co-occurring Mental and Sleep Disorders
Pharmacological interventions can be valuable in managing co-occurring mental health and sleep disorders.
Pharmacotherapy can help alleviate symptoms, improve sleep quality, and enhance overall mental well-being.
Antidepressant medications, such as selective serotonin reuptake inhibitors (SSRIs) and serotonin-norepinephrine
reuptake inhibitors (SNRIs), are commonly prescribed for both depression and insomnia (Fava et al., 2019)[17]. These
medications can improve mood, reduce anxiety, and enhance sleep quality.Sedative-hypnotics, such as
benzodiazepines and non-benzodiazepine receptor agonists, may also be prescribed for short-term management of
insomnia symptoms (Huedo-Medina et al., 2020)[18]. Additionally, atypical antidepressants, such as trazodone, can be
beneficial in addressing insomnia comorbid with depression (Jaffer et al., 2017)[19].Antipsychotic medications are
primarily prescribed for psychotic disorders, but they can also be used in the treatment of certain mental health
conditions, such as bipolar disorder and schizophrenia, which may be associated with sleep disturbances. Second-
generation antipsychotics, including olanzapine and quetiapine, have demonstrated efficacy in improving sleep
outcomes and stabilizing mood (.Hasan et al., 2017)[20].Certain antidepressants with sedating properties, such as
amitriptyline and mirtazapine, are commonly used off-label for the management of insomnia and sleep disturbances
(Sateia et al., 2017)[21]. These medications can help promote sleep initiation and maintenance while also addressing
underlying mental health symptoms.Melatonin agonists, such as ramelteon and tasimelteon, target the melatonin
receptors and are effective in regulating sleep-wake cycles. These medications are particularly useful for individuals
with circadian rhythm disorders, such as delayed sleep-wake phase disorder (DSWPD) (Auger et al., 2015)[22].However,
careful consideration of potential side effects, drug interactions, and individual characteristics is necessary when
prescribing pharmacological options for comorbid sleep and mental health disorders.
C. Lifestyle Modifications and Sleep Hygiene Practices to Improve Both Mental Health and Sleep
Incorporating lifestyle modifications and practicing good sleep hygiene can be effective in improving both mental
health and sleep outcomes. Regular exercise has been shown to have positive effects on sleep quality and mental well-
being (Brand et al., 2014)[23]. Engaging in relaxation techniques, such as mindfulness meditation and progressive
muscle relaxation, can promote relaxation and facilitate better sleep (Winbush et al., 2007)[24]. Implementing consistent
sleep-wake schedules, optimizing the sleep environment, and avoiding stimulants close to bedtime are essential sleep
hygiene practices that can positively impact both mental health and sleep (Hirshkowitz et al., 2015)[25]. Implementing
stress reduction techniques, such as mindfulness meditation, deep breathing exercises, or progressive muscle relaxation,
can alleviate anxiety symptoms and improve sleep quality. Following a balanced diet rich in fruits, vegetables, whole
grains, and lean proteins can support overall health and improve sleep outcomes. It is important to limit the
consumption of stimulants, such as caffeine and nicotine, particularly close to bedtime, as they can interfere with sleep
(Grandner et al., 2014)[26].By incorporating these lifestyle modifications and sleep hygiene practices into daily routines,
individuals can optimize their sleep and mental health outcomes.
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V. Future Directions and Implications
Despite significant progress in understanding the relationship between mental status and sleep disorders, several
research gaps remain that warrant further investigation. Studies are needed to elucidate the underlying mechanisms and
causal relationships between mental health and sleep disturbances, using longitudinal designs and advanced
neuroimaging techniques (Motivala, 2019)[27]. To gain a comprehensive understanding of the bidirectional relationship
between mental status and sleep disorders, interdisciplinary collaboration is crucial. Researchers from fields such as
psychology, psychiatry, neurobiology, sleep medicine, and chronobiology should collaborate to integrate knowledge
and expertise (Grandner et al., 2014)[28]. Raising public awareness about the interconnectedness of mental health and
sleep is essential for early detection, prevention, and treatment. Educational campaigns should highlight the
bidirectional relationship between mental status and sleep disorders, emphasizing that addressing one aspect can
positively impact the other (Thorndike et al., 2011)[29]. Public health initiatives can promote healthy sleep habits, stress
management techniques, and the importance of seeking professional help for mental health concerns (Crawford et al.,
2020)[30].

VI. Conclusion
A. Recap of Key Findings and Implications
In conclusion, extensive research over the past years has shed light on the bidirectional relationship between mental
status and sleep disorders. The literature supports the notion that mental health conditions, such as anxiety, stress,
depression, and bipolar disorder, can significantly impact sleep quality and patterns. Conversely, sleep disorders,
including insomnia, sleep apnea, and narcolepsy, can exacerbate mental health symptoms and impair overall well-being.
These findings emphasize the importance of considering both mental health and sleep disturbances in clinical practice
and research.
Neurobiological mechanisms, such as shared neural pathways and neurotransmitter dysregulation, play a crucial role in
the interaction between mental status and sleep disorders. Additionally, disruptions to circadian rhythms have been
linked to both mental health issues and sleep disturbances, further highlighting the intricate connection between the two
domains.
Psychological interventions, pharmacological options, and lifestyle modifications have shown promise in improving
both mental health and sleep outcomes. Mindfulness-based interventions, cognitive-behavioral therapy for insomnia,
and appropriate medication management can effectively target the co-occurrence of mental health and sleep disorders.
Furthermore, promoting sleep hygiene practices and raising public awareness about the importance of addressing both
mental health and sleep disturbances are vital for overall well-being.
B. Call for Continued Research and Interventions to Improve Mental Health and Sleep Outcomes
While significant progress has been made, there is still a need for further research to address existing gaps and enhance
our understanding of the relationship between mental status and sleep disorders. Future studies should explore specific
subtypes of sleep disorders and their associations with different mental health conditions, employ longitudinal designs
and advanced neuroimaging techniques, and investigate the effectiveness of innovative interventions, including digital
therapeutics and wearable technologies.
Furthermore, interdisciplinary collaboration among researchers and healthcare professionals from various fields is
essential to advance knowledge and translate research findings into clinical practice. By working together, researchers
can identify novel biomarkers, develop personalized treatment approaches, and ultimately improve patient outcomes.
It is crucial to continue advocating for public awareness and education regarding the importance of addressing both
mental health and sleep disturbances. By integrating mental health and sleep education into various settings,
individuals can develop a proactive approach to their well-being and seek appropriate support when needed.
In conclusion, understanding and addressing the bidirectional relationship between mental status and sleep disorders
hold great potential for improving the lives of individuals affected by these conditions. By continuing research efforts
and implementing evidence-based interventions, we can strive for better mental health and sleep outcomes.

Acknowledgments: This research work was supported by the "Natural Science Foundation of Shandong Province (Lu
Ke Fund Zi [2014] No. 5)".

REFERENCES
[1] Bai, W., Zhao, Y. J., Cai, H., Sha, S., Zhang, Q., Lei, S. M., Lok, G. K. I., Chow, I. H. I., Cheung, T., Su, Z.,
Jackson, T., & Xiang, Y. T. (2022). Network analysis of depression, anxiety, insomnia and quality of life among
Macau residents during the COVID-19 pandemic. Journal of affective disorders, 311, 181–188.
[2]Palagini, L., Bastien, C. H., Marazziti, D., Ellis, J. G., & Riemann, D. (2019). The key role of insomnia and sleep
loss in the dysregulation of multiple systems involved in mood disorders: A proposed model. Journal of sleep research,
28(6), e12841.
[3]Spiegelhalder, K., Nissen, C., & Riemann, D. (2019). Clinical Sleep-Wake Disorders II: Focus on Insomnia and
Circadian Rhythm Sleep Disorders. Handbook of experimental pharmacology, 253, 261–276.



13

[4]Baglioni, C., Nanovska, S., Regen, W., Spiegelhalder, K., Feige, B., Nissen, C., Reynolds, C. F., & Riemann, D.
(2016). Sleep and mental disorders: A meta-analysis of polysomnographic research. Psychological bulletin, 142(9),
969–990.
[5]Kapur, V. K., Auckley, D. H., Chowdhuri, S., Kuhlmann, D. C., Mehra, R., Ramar, K., & Harrod, C. G. (2017).
Clinical Practice Guideline for Diagnostic Testing for Adult Obstructive Sleep Apnea: An American Academy of Sleep
Medicine Clinical Practice Guideline. Journal of clinical sleep medicine : JCSM : official publication of the American
Academy of Sleep Medicine, 13(3), 479–504.
[6]Kalmbach, D. A., Pillai, V., Arnedt, J. T., & Drake, C. L. (2016). DSM-5 Insomnia and Short Sleep: Comorbidity
Landscape and Racial Disparities. Sleep, 39(12), 2101–2111.
[7]Fernandez-Mendoza, J., Shea, S., Vgontzas, A. N., Calhoun, S. L., Liao, D., & Bixler, E. O. (2015). Insomnia and
incident depression: role of objective sleep duration and natural history. Journal of sleep research, 24(4), 390–398.
[8]Riemann, D., Baglioni, C., Bassetti, C., Bjorvatn, B., Dolenc Groselj, L., Ellis, J. G., Espie, C. A., Garcia-
Borreguero, D., Gjerstad, M., Gonçalves, M., Hertenstein, E., Jansson-Fröjmark, M., Jennum, P. J., Leger, D., Nissen,
C., Parrino, L., Paunio, T., Pevernagie, D., Verbraecken, J., Weeß, H. G., … Spiegelhalder, K. (2017). European
guideline for the diagnosis and treatment of insomnia. Journal of sleep research, 26(6), 675–700.
[9]Grunze, H., Vieta, E., Goodwin, G. M., Bowden, C., Licht, R. W., Möller, H. J., Kasper, S., & WFSBP Task Force
on Treatment Guidelines for Bipolar Disorders (2013). The World Federation of Societies of Biological Psychiatry
(WFSBP) guidelines for the biological treatment of bipolar disorders: update 2012 on the long-term treatment of
bipolar disorder. The world journal of biological psychiatry : the official journal of the World Federation of Societies
of Biological Psychiatry, 14(3), 154–219.
[10]Leng, Y., McEvoy, C. T., Allen, I. E., & Yaffe, K. (2017). Association of Sleep-Disordered Breathing With
Cognitive Function and Risk of Cognitive Impairment: A Systematic Review and Meta-analysis. JAMA neurology,
74(10), 1237–1245.
[11]Bassetti, C. L. A., Kallweit, U., Vignatelli, L., Plazzi, G., Lecendreux, M., Baldin, E., Dolenc-Groselj, L., Jennum,
P., Khatami, R., Manconi, M., Mayer, G., Partinen, M., Pollmächer, T., Reading, P., Santamaria, J., Sonka, K.,
Dauvilliers, Y., & Lammers, G. J. (2021). European guideline and expert statements on the management of narcolepsy
in adults and children. Journal of sleep research, 30(6), e13387.
[12]Goldstein-Piekarski, A. N., Greer, S. M., Saletin, J. M., & Walker, M. P. (2015). Sleep Deprivation Impairs the
Human Central and Peripheral Nervous System Discrimination of Social Threat. The Journal of neuroscience : the
official journal of the Society for Neuroscience, 35(28), 10135–10145.
[13]Nutt, D., Wilson, S., & Paterson, L. (2008). Sleep disorders as core symptoms of depression. Dialogues in clinical
neuroscience, 10(3), 329–336.
[14]Kalmbach, D. A., Anderson, J. R., & Drake, C. L. (2018). The impact of stress on sleep: Pathogenic sleep
reactivity as a vulnerability to insomnia and circadian disorders. Journal of sleep research, 27(6), e12710.
[15]Manber, R., Bernert, R. A., Suh, S., Nowakowski, S., Siebern, A. T., & Ong, J. C. (2011). CBT for insomnia in
patients with high and low depressive symptom severity: adherence and clinical outcomes. Journal of clinical sleep
medicine : JCSM : official publication of the American Academy of Sleep Medicine, 7(6), 645–652.
[16]Lin, J., Scott, W., Carpenter, L., Norton, S., Domhardt, M., Baumeister, H., & McCracken, L. M. (2019).
Acceptance and commitment therapy for chronic pain: protocol of a systematic review and individual participant data
meta-analysis. Systematic reviews, 8(1), 140.
[17]Fava, M., Dirks, B., Freeman, M. P., Papakostas, G. I., Shelton, R. C., Thase, M. E., Trivedi, M. H., Liu, K., &
Stankovic, S. (2019). A Phase 2, Randomized, Double-Blind, Placebo-Controlled Study of Adjunctive Pimavanserin in
Patients With Major Depressive Disorder and an Inadequate Response to Therapy (CLARITY). The Journal of clinical
psychiatry, 80(6), 19m12928.
[18]Huedo-Medina, T. B., Kirsch, I., Middlemass, J., Klonizakis, M., & Siriwardena, A. N. (2012). Effectiveness of
non-benzodiazepine hypnotics in treatment of adult insomnia: meta-analysis of data submitted to the Food and Drug
Administration. BMJ (Clinical research ed.), 345, e8343.
[19]Jaffer, K. Y., Chang, T., Vanle, B., Dang, J., Steiner, A. J., Loera, N., Abdelmesseh, M., Danovitch, I., & Ishak, W.
W. (2017). Trazodone for Insomnia: A Systematic Review. Innovations in clinical neuroscience, 14(7-8), 24–34.
[20]Hasan, A., Falkai, P., Wobrock, T., Lieberman, J., Glenthøj, B., Gattaz, W. F., Thibaut, F., Möller, H. J., &
WFSBP Task Force on Treatment Guidelines for Schizophrenia (2017). World Federation of Societies of Biological
Psychiatry (WFSBP) guidelines for biological treatment of schizophrenia - a short version for primary care.
International journal of psychiatry in clinical practice, 21(2), 82–90. https://doi.org/10.1080/13651501.2017.1291839.
[21]Sateia, M. J., Buysse, D. J., Krystal, A. D., Neubauer, D. N., & Heald, J. L. (2017). Clinical Practice Guideline for
the Pharmacologic Treatment of Chronic Insomnia in Adults: An American Academy of Sleep Medicine Clinical
Practice Guideline. Journal of clinical sleep medicine : JCSM : official publication of the American Academy of Sleep
Medicine, 13(2), 307–349.
[22]Auger, R. R., Burgess, H. J., Emens, J. S., Deriy, L. V., Thomas, S. M., & Sharkey, K. M. (2015). Clinical
Practice Guideline for the Treatment of Intrinsic Circadian Rhythm Sleep-Wake Disorders: Advanced Sleep-Wake
Phase Disorder (ASWPD), Delayed Sleep-Wake Phase Disorder (DSWPD), Non-24-Hour Sleep-Wake Rhythm



14

Disorder (N24SWD), and Irregular Sleep-Wake Rhythm Disorder (ISWRD). An Update for 2015: An American
Academy of Sleep Medicine Clinical Practice Guideline. Journal of clinical sleep medicine : JCSM : official
publication of the American Academy of Sleep Medicine, 11(10), 1199–1236.
[23]Brand, S., Gerber, M., Kalak, N., Kirov, R., Lemola, S., Clough, P. J., Pühse, U., & Holsboer-Trachsler, E. (2014).
"Sleep well, our tough heroes!"--in adolescence, greater mental toughness is related to better sleep schedules.
Behavioral sleep medicine, 12(6), 444–454.
[24]Winbush, N. Y., Gross, C. R., & Kreitzer, M. J. (2007). The effects of mindfulness-based stress reduction on sleep
disturbance: a systematic review. Explore (New York, N.Y.), 3(6), 585–591.
[25]Hirshkowitz, M., Whiton, K., Albert, S. M., Alessi, C., Bruni, O., DonCarlos, L., Hazen, N., Herman, J., Katz, E.
S., Kheirandish-Gozal, L., Neubauer, D. N., O'Donnell, A. E., Ohayon, M., Peever, J., Rawding, R., Sachdeva, R. C.,
Setters, B., Vitiello, M. V., Ware, J. C., & Adams Hillard, P. J. (2015). National Sleep Foundation's sleep time
duration recommendations: methodology and results summary. Sleep health, 1(1), 40–43.
[26]Grandner, M. A., Jackson, N., Gerstner, J. R., & Knutson, K. L. (2014). Sleep symptoms associated with intake of
specific dietary nutrients. Journal of sleep research, 23(1), 22–34.
[27]Motivala S. J. (2011). Sleep and inflammation: psychoneuroimmunology in the context of cardiovascular disease.
Annals of behavioral medicine : a publication of the Society of Behavioral Medicine, 42(2), 141–152.
[28]Grandner, M. A., Jackson, N., Gerstner, J. R., & Knutson, K. L. (2014). Sleep symptoms associated with intake of
specific dietary nutrients. Journal of sleep research, 23(1), 22–34.
[29]Thorndike, F. P., Ritterband, L. M., Saylor, D. K., Magee, J. C., Gonder-Frederick, L. A., & Morin, C. M. (2011).
Validation of the insomnia severity index as a web-based measure. Behavioral sleep medicine, 9(4), 216 – 223.
[30]Crawford, M. R., Luik, A. I., Espie, C. A., Taylor, H. L., Burgess, H. J., Jones, A. L., Rush University Sleep
Research Team, & Ong, J. C. (2020). Digital Cognitive Behavioral Therapy for Insomnia in Women With Chronic
Migraines. Headache, 60(5), 902–915.


