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Sleep in Adults 
 
We are seeking an author or author group to write this edition of FP Essentials on the topic of 
sleep in adults. This edition will cover four topics: 

1. Normal sleep and its importance to health 
2. Insomnia 
3. Parasomnias 
4. Sleep deprivation among physicians and hospitalized patients 

 
The main text of the manuscript should be approximately 10,000 words in length, divided into 
four sections of approximately 2,500 words each, plus an abstract of approximately 200 words 
for each section. In addition, there should be key practice recommendations, a maximum of 15 
tables/figures total, additional resources, and up to 200 references to provide support for all 
recommendations and factual statements in the manuscript. 
 
This edition should focus on what is new in each topic and should answer the key questions 
listed for each section. Each section should begin with an illustrative case, similar to the 
examples provided, with modifications to emphasize key points; each case should have a 
conclusion that demonstrates resolution of the clinical situation. The references provided here 
include information that should be considered in preparation of this edition of FP Essentials. 
However, these should be used only as a starting point in identifying the most current guidelines 
and references to include in the edition. 
 
Needs Assessment: Sleep is a vital component of health. Yet many of us, patients and 
physicians alike, routinely do not get enough quality sleep. According to the Centers for Disease 
Control and Prevention (CDC), one-third of adults in the United States report insufficient sleep.1 
Inadequate sleep is associated with motor vehicle and other injuries, cardiovascular events, 
obesity, mental health problems, cognitive decline, and premature mortality. Moreover, many 
individuals rely on potentially dangerous and habituating sedative-hypnotic drugs for sleep. This 
FP Essentials edition will update family physicians on normal and abnormal sleep patterns and 
the evaluation and management of sleep disorders common in primary care. It also will address 
the problem of sleep disruption in physicians and hospital care environments. 
  

 
1 QuickStats: Percentage* of Adults Aged ≥18 Years Who Sleep <7 Hours on Average in a 24-Hour Period,† by Sex 
and Age Group - National Health Interview Survey,§ United States, 2020. MMWR Morb Mortal Wkly Rep. 
2022;71(10):393.  



Section 1: Normal Sleep and Its Importance for Health 
 
Example case: BT is a 46-year-old patient who comes to your office for a well-adult 
examination and health maintenance. Blood pressure is 144/88 mm Hg, and body mass index is 
28.5 kg/m2. The rest of his physical examination and the results of routine laboratory tests are 
unremarkable. He reports feeling more fatigued and less motivated to exercise for the past year. 
He likes to watch videos on his tablet until late at night, and he usually gets about 6 hours of 
sleep per night. He says he used to be able to function well on little sleep, but it seems like now it 
is catching up with him. 
 
Key questions to consider: 
Normal Sleep Patterns 

• How is normal sleep defined? 
• What are the various stages of normal sleep, including both nonrapid eye movement and 

rapid eye movement (REM) sleep? What are the characteristic features and length of each 
stage? 

• What are sleep cycles? What are the usual patterns and duration of each sleep cycle? 
How many cycles do adults experience during a healthy night of sleep? 

• How do the percentages of deep (stage N3) and REM sleep differ in successive sleep 
cycles throughout the night? What is the significance of this cycle progression? 

• How are sleep stages and cycles measured and scored in a sleep laboratory?  
• How accurate are smartwatches and other consumer wearable and nonwearable devices 

for monitoring sleep? 
Importance of Sleep to Health 

• How much sleep should adults get in a 24-hour period? How do sleep requirements and 
patterns change over the lifespan, and how variable are they between individuals?  

• What are the health consequences of short-term and chronic sleep deprivation? Consider 
the following: 

• Physical health, including cardiovascular disease, diabetes, obesity, and immune 
function 

• Cognitive function, productivity, and quality of life 
• Mental health, including depression and anxiety 
• Motor vehicle crashes and other accidents 
• All-cause mortality 

• How much deviation from normal sleep requirements can individuals tolerate before their 
health is affected? Do napping or sleep banking mitigate the adverse effects of sleep 
deprivation? 

• To what extent can individuals make up sleep deficits? How long does it take to recover 
from sleep deprivation? 

• Are there adverse health consequences from getting too much sleep? 
 
Initial references to consider: 
Normal Sleep Patterns 

• Walker M. Why We Sleep: Unlocking the Power of Sleep And Dreams. Simon & 
Schuster; 2017. 



• Li J, Vitiello MV, Gooneratne NS. Sleep in normal aging. Sleep Med Clin. 
2022;17(2):161-171. 

• Feinsilver SH. Normal and abnormal sleep in the elderly. Clin Geriatr Med. 
2021;37(3):377-386. 

• Troester MM, Quan SF, Berry RB, et al. The AASM Manual for the Scoring of Sleep and 
Associated Events: Rules, Terminology and Technical Specifications, Version 3. 
American Academy of Sleep Medicine; 2023. 

• Yin J, Xu J, Ren TL. Recent progress in long-term sleep monitoring technology. 
Biosensors (Basel). 2023;13(3):395. 

• Kainec KA, Caccavaro J, Barnes M, Hoff C, Berlin A, Spencer RMC. Evaluating 
accuracy in five commercial sleep-tracking devices compared to research-grade 
actigraphy and polysomnography. Sensors (Basel). 2024;24(2):635. 

Importance of Sleep to Health 
• Zhou T, Yuan Y, Xue Q, et al. Adherence to a healthy sleep pattern is associated with 

lower risks of all-cause, cardiovascular and cancer-specific mortality. J Intern Med. 
2022;291(1):64-71. 

• Chen X, Wang C, Dong Z, et al. Interplay of sleep patterns and oxidative balance score 
on total cardiovascular disease risk: insights from the National Health and Nutrition 
Examination Survey 2005-2018. J Glob Health. 2023;13:04170. 

• Yan B, Yang J, Zhao B, Fan Y, Wang W, Ma X. Objective sleep efficiency predicts 
cardiovascular disease in a community population: the Sleep Heart Health Study. J Am 
Heart Assoc. 2021;10(7):e016201. 

• Hu J, Wang X, Cheng L, et al. Sleep patterns and risks of incident cardiovascular disease 
and mortality among people with type 2 diabetes: a prospective study of the UK Biobank. 
Diabetol Metab Syndr. 2024;16(1):15. 

• Nong J, Tong J, Wang R, Shi K, Zhang Y. Associations of sleep disorders with all-cause 
and cause-specific mortality in cancer survivors: a cross-sectional analysis of the 
NHANES 2005-2016. BMC Psychiatry. 2024;24(1):118. 

• Damigou E, Chrysohoou C, Vafia C, et al. Mediterranean Diet and cardiovascular 
disease: the moderating role of adequate sleep-results from the ATTICA Cohort Study 
(2002-2022). Nutrients. 2023;16(1):12. 

• Keil SA, Schindler AG, Wang MX, et al. Longitudinal sleep patterns and cognitive 
impairment in older adults. JAMA Netw Open. 2023;6(12):e2346006. 

• Chunnan L, Shaomei S, Wannian L. The association between sleep and depressive 
symptoms in US adults: data from the NHANES (2007-2014). Epidemiol Psychiatr Sci. 
2022;31:e63. 

• Smevik H, Habli S, Saksvik SB, et al. Poorer sleep health is associated with altered brain 
activation during cognitive control processing in healthy adults. Cereb Cortex. 
2023;33(11):7100-7119. 

• Berezin L, Waseem R, Merikanto I, et al. Habitual short sleepers with pre-existing 
medical conditions are at higher risk of Long COVID. J Clin Sleep Med. 2024;20(1):111-
119. 

• Prather AA, Pressman SD, Miller GE, Cohen S. Temporal links between self-reported 
sleep and antibody responses to the influenza vaccine. Int J Behav Med. 2021;28(1):151-
158. 



• Izuhara M, Matsui K, Yoshiike T, et al. Association between sleep duration and antibody 
acquisition after mRNA vaccination against SARS-CoV-2. Front Immunol. 
2023;14:1242302. 

• Bioulac S, Micoulaud-Franchi JA, Arnaud M, et al. Risk of motor vehicle accidents 
related to sleepiness at the wheel: a systematic review and meta-analysis. Sleep. 
2017;40(10). 

  



Section 2: Insomnia 
 
Example case: PM is a 52-year-old who comes to your office because of difficulty sleeping 
through the night for the past 6 months. She reports falling asleep easily by 10 pm, but routinely 
wakes up at approximately 3 am and is unable to fall asleep again. Melatonin has not helped. 
She takes citalopram for anxiety but is otherwise healthy. She exercises regularly, drinks 2 
cups/day of coffee, and drinks alcohol once per week. 
 
Key questions to consider: 
Common Sleep Disrupters and Evaluation of Insomnia  

• What are sleep insufficiency, sleep deprivation, and insomnia? How prevalent are they? 
• What are the diagnostic criteria for insomnia and chronic insomnia? 
• What are the causes of insomnia in adults? How are these causes categorized?  
• What are the most common environmental, chemical, and other disrupters of sleep in 

otherwise healthy adults? What risk factors and comorbid medical and psychiatric 
conditions are associated with insomnia? 

• How and how often should family physicians assess their patients’ sleep health? What 
screening tools are recommended and how accurate are they? 

• What is the recommended approach to evaluating patients who have difficulty sleeping? 
What is the role of sleep questionnaires and sleep diaries? 

• What differential diagnoses and other conditions (eg, anxiety, depression, restless leg 
syndrome, sleep apnea) should physicians consider when evaluating patients for 
insomnia? What is the relationship between insomnia and obstructive sleep apnea? 

• What laboratory and diagnostic tests may be helpful in evaluating patients having 
insomnia? What are the indications for actigraphy and polysomnography? 

Insomnia Management 
• What are the different types of insomnia in adults? How do the recommended approaches 

to managing acute and chronic insomnia differ? 
• What components of good sleep hygiene should be recommended to patients with 

insomnia? How effective is sleep hygiene alone for managing chronic insomnia?  
• What is the role of cognitive behavioral therapy for insomnia (CBT-I)? How effective is 

CBT-I compared with pharmacotherapy? How can CBT-I be administered effectively in 
a primary care setting? Are online self-administered versions of CBT-I effective? 

• What are 4-7-8 breathing and other breathing exercises, and how effective are they for 
managing insomnia? 

• What are the roles of avoiding screen time, avoiding looking at the clock in the middle of 
the night, use of blindfolds, cool vs warm room temperatures, mattress type, and other 
physical and behavioral factors on improving or impairing sleep? 

• What is the role of physical exercise in chronic insomnia management? 
• How long should nonpharmacotherapy be tried before considering pharmacotherapy? 
• Are melatonin and over-the-counter sleep aids (eg, antihistamines) effective and/or 

recommended for managing insomnia? What are the long-term risks of antihistamines? 
• How effective are various sedative-hypnotic drugs for restoring quality sleep? Use tables 

and/or algorithms to indicate order of preference, mechanism of action, recommended 



dose, duration of action, potential adverse effects, drug interactions, contraindications, 
and cost.  

• How strong are the associations between benzodiazepine receptor agonists (BZRAs), 
fracture risk, and death? Discuss the Food and Drug Administration (FDA) boxed 
warning on BZRAs.  

• How should family physicians weigh the risks and benefits of prescribing drugs for 
insomnia, particularly for older adults? 

• What follow-up assessment is recommended for patients taking sedative-hypnotic drugs? 
What best practice recommendations can family physicians follow when prescribing, 
tapering, and deprescribing these drugs? 

 
Initial references to consider: 
Common Sleep Disrupters and Evaluation of Insomnia 

• Perlis ML, Vargas I, Ellis JG, et al. The natural history of insomnia: the incidence of 
acute insomnia and subsequent progression to chronic insomnia or recovery in good 
sleeper subjects. Sleep. 2020;43(6):zsz299. 

• Morin CM, Jarrin DC. Epidemiology of insomnia: prevalence, course, risk factors, and 
public health burden. Sleep Med Clin. 2022;17(2):173-191. 

• Riemann D, Espie CA, Altena E, et al. The European insomnia guideline: an update on 
the diagnosis and treatment of insomnia 2023. J Sleep Res. 2023;32(6):e14035. 

• Holder S, Narula NS. Common sleep disorders in adults: diagnosis and management. Am 
Fam Physician. 2022;105(4):397-405. 

• Cohen ZL, Eigenberger PM, Sharkey KM, Conroy ML, Wilkins KM. Insomnia and other 
sleep disorders in older adults. Psychiatr Clin North Am. 2022;45(4):717-734. 

• Brewster GS, Riegel B, Gehrman PR. Insomnia in the older adult. Sleep Med Clin. 
2022;17(2):233-239. 

• Do D. Trends in the use of medications with insomnia side effects and the implications 
for insomnia among US adults. J Sleep Res. 2020;29(4):e13075. 

• Kolla BP, Hayes L, Cox C, Eatwell L, Deyo-Svendsen M, Mansukhani MP. The effects 
of cannabinoids on sleep. J Prim Care Community Health. 2022;13:21501319221081277. 

Insomnia Management 
• Matheson EM, Brown BD, DeCastro AO. Treatment of chronic insomnia in adults. Am 

Fam Physician. 2024;109(2):154-160. 
• Edinger JD, Arnedt JT, Bertisch SM, et al. Behavioral and psychological treatments for 

chronic insomnia disorder in adults: an American Academy of Sleep Medicine clinical 
practice guideline. J Clin Sleep Med. 2021;17(2):255-262. 

• Yu DJ, Recchia F, Bernal JDK, et al. Effectiveness of exercise, cognitive behavioral 
therapy, and pharmacotherapy on improving sleep in adults with chronic insomnia: a 
systematic review and network meta-analysis of randomized controlled trials. Healthcare 
(Basel). 2023;11(15):2207. 

• Sweetman A, Farrell S, Wallace DM, Crawford M. The effect of cognitive behavioural 
therapy for insomnia in people with comorbid insomnia and sleep apnoea: a systematic 
review and meta-analysis. J Sleep Res. 2023;32(6):e13847. 



• Lu M, Zhang Y, Zhang J, et al. Comparative effectiveness of digital cognitive behavioral 
therapy vs medication therapy among patients with insomnia. JAMA Netw Open. 
2023;6(4):e237597. 

• Jerath R, Beveridge C, Barnes VA. Self-regulation of breathing as an adjunctive 
treatment of insomnia. Front Psychiatry. 2019;9:780. 

• Vierra J, Boonla O, Prasertsri P. Effects of sleep deprivation and 4-7-8 breathing control 
on heart rate variability, blood pressure, blood glucose, and endothelial function in 
healthy young adults. Physiol Rep. 2022;10(13):e15389. 

• Jespersen KV, Pando-Naude V, Koenig J, Jennum P, Vuust P. Listening to music for 
insomnia in adults. Cochrane Database Syst Rev. 2022;(8):CD010459. 

• Hasan F, Tu YK, Lin CM, et al. Comparative efficacy of exercise regimens on sleep 
quality in older adults: a systematic review and network meta-analysis. Sleep Med Rev. 
2022;65:101673. 

• Xie Y, Liu S, Chen XJ, Yu HH, Yang Y, Wang W. Effects of exercise on sleep quality 
and insomnia in adults: a systematic review and meta-analysis of randomized controlled 
trials. Front Psychiatry. 2021;12:664499. 

• Siu PM, Yu AP, Tam BT, et al. Effects of tai chi or exercise on sleep in older adults with 
insomnia: a randomized clinical trial. JAMA Netw Open. 2021;4(2):e2037199. 

• Choi K, Lee YJ, Park S, Je NK, Suh HS. Efficacy of melatonin for chronic insomnia: 
systematic reviews and meta-analyses. Sleep Med Rev. 2022;66:101692. 

• Sateia MJ, Buysse DJ, Krystal AD, Neubauer DN, Heald JL. Clinical practice guideline 
for the pharmacologic treatment of chronic insomnia in adults: an American Academy of 
Sleep Medicine clinical practice guideline. J Clin Sleep Med. 2017;13(2):307-349. 

• Pan B, Ge L, Lai H, et al. The comparative effectiveness and safety of insomnia drugs: a 
systematic review and network meta-analysis of 153 randomized trials. Drugs. 
2023;83(7):587-619. 

• Yue JL, Chang XW, Zheng JW, et al. Efficacy and tolerability of pharmacological 
treatments for insomnia in adults: a systematic review and network meta-analysis. Sleep 
Med Rev. 2023;68:101746. 

• Li RY, Zhu DL, Chen KY. Efficacy and safety of eszopiclone combined with drug 
therapy in the treatment of insomnia after stroke: a network meta-analysis and systematic 
review. PLoS One. 2024;19(2):e0297064. 

• Rösner S, Englbrecht C, Wehrle R, Hajak G, Soyka M. Eszopiclone for insomnia. 
Cochrane Database Syst Rev. 2018;(10):CD010703. 

• Inoue Y, Nishida M, Kubota N, et al. Comparison of the treatment effectiveness between 
lemborexant and zolpidem tartrate extended-release for insomnia disorder subtypes 
defined based on polysomnographic findings. J Clin Sleep Med. 2023;19(3):519-528. 

• Xue T, Wu X, Chen S, et al. The efficacy and safety of dual orexin receptor antagonists 
in primary insomnia: a systematic review and network meta-analysis. Sleep Med Rev. 
2022;61:101573. 

• De Crescenzo F, D’Alò GL, Ostinelli EG, et al. Comparative effects of pharmacological 
interventions for the acute and long-term management of insomnia disorder in adults: a 
systematic review and network meta-analysis. Lancet. 2022;400(10347):170-184. 

• Everitt H, Baldwin DS, Stuart B, et al. Antidepressants for insomnia in adults. Cochrane 
Database Syst Rev. 2018;(5):CD010753. 



• Xu C, Leung JCN, Shi J, Lum DH, Lai FTT. Sedative-hypnotics and osteoporotic 
fractures: a systematic review of observational studies with over six million individuals. 
Sleep Med Rev. 2024;73:101866. 

  



Section 3: Parasomnias 
 
Example case: RD is a 62-year-old patient who comes to your office with concerns of acting out 
his nightmares. His wife reports that several times over the past 3 months, RD has begun 
violently thrashing about in the bed and yelling in the middle of the night. Once he jumped out of 
bed and bruised his forehead on the nightstand but had no memory of the episode the following 
morning. RD takes amlodipine for hypertension and sertraline for depression. He has had no 
prior difficulty sleeping. 
 
Key questions to consider: 

• What are parasomnias? How do parasomnias differ from other kinds of sleep disorders, 
such as insomnia and sleep-related movement disorders?  

• How are parasomnias in adults classified according to the stage of sleep in which they 
occur (ie, rapid eye movement [REM]– and non–REM-related parasomnias)? What are 
examples of each type? 

• Discuss confusional arousals, sleep terrors, sleepwalking, sleep paralysis, nightmare 
disorder, and REM sleep behavior disorder in separate subsections. For each type of 
parasomnia, address the following: 

• What are the clinical features? 
• How common are they? 
• What causes them? What are the associated risk factors and comorbid medical 

and psychiatric conditions? 
• What are the diagnostic criteria? What diagnostic tests may be considered when 

evaluating patients suspected of having these parasomnias? 
• What sleep habits, behavioral changes, and psychotherapeutic interventions are 

recommended? 
• Is pharmacotherapy effective? If so, what drugs are preferred? How effective are 

they? 
• What are the indications for video polysomnography and electroencephalography in 

patients suspected of having parasomnias? What can be learned from them? 
• Are patients with REM sleep behavior disorder at increased risk for neurodegenerative 

diseases, such as Parkinson disease? 
• What are the indications for referral to a sleep specialist? 

 
Initial references to consider: 

• The AASM International Classification of Sleep Disorders–Third Edition, Text Revision 
(ICSD-3-TR). American Academy of Sleep Medicine; 2023. 

• Iranzo A. Parasomnias and sleep-related movement disorders in older adults. Sleep Med 
Clin. 2022;17(2):295-305. 

• Ohayon MM, Pakpour AH. Prevalence, incidence, evolution and associated factors of 
sleep paralysis in a longitudinal study of the US general population. Sleep Med. 
2022;98:62-67. 

• Holder S, Narula NS. Common sleep disorders in adults: diagnosis and management. Am 
Fam Physician. 2022;105(4):397-405. 



• Mainieri G, Loddo G, Provini F, Nobili L, Manconi M, Castelnovo A. Diagnosis and 
management of NREM sleep parasomnias in children and adults. Diagnostics (Basel). 
2023;13(7):1261. 

• Augustine A. Nonrapid eye movement parasomnias. J Clin Neurophysiol. 
2023;40(3):224-229. 

• Spector AR. Non-REM sleep parasomnias. Continuum (Minneap Minn). 
2023;29(4):1117-1129. 

• Idir Y, Oudiette D, Arnulf I. Sleepwalking, sleep terrors, sexsomnia and other disorders 
of arousal: the old and the new. J Sleep Res. 2022;31(4):e13596. 

• Howell M, Avidan AY, Foldvary-Schaefer N, et al. Management of REM sleep behavior 
disorder: an American Academy of Sleep Medicine clinical practice guideline. J Clin 
Sleep Med. 2023;19(4):759-768. 

• Mundt JM, Schuiling MD, Warlick C, et al. Behavioral and psychological treatments for 
NREM parasomnias: a systematic review. Sleep Med. 2023;111:36-53. 

• Vincent N, Dirkse D, Giannouli E, McQuarrie A. Transdiagnostic cognitive behavioral 
therapy for nightmares and parasomnias. J Clin Sleep Med. 2023;19(3):499-509. 

• McCleery J, Sharpley AL. Pharmacotherapies for sleep disturbances in dementia. 
Cochrane Database Syst Rev. 2020;(11):CD009178. 

• Zhang H, Iranzo A, Högl B, et al. Risk factors for phenoconversion in rapid eye 
movement sleep behavior disorder. Ann Neurol. 2022;91(3):404-416. 

 
  



Section 4: Sleep Deprivation Among Hospitalized Patients and Among Physicians  
 
Example case: HK is a 72-year-old patient who recently was transferred to the medical floor 
from intensive care, where she had been treated for sepsis due to pneumonia. Although vital 
signs are stable and oxygen requirements are improving with antibiotic therapy, her mental 
status has worsened. Her nurse reports that HK slept the previous afternoon but was awake, 
confused, and calling out most of the night. He asks you to consider ordering something to help 
HK sleep. 
 
Key questions to consider: 
Sleep Deprivation Among Hospitalized Patients 

• In what ways do hospitalized patients experience poor quality and disrupted sleep? 
• How does poor quality sleep affect patient recovery during and after acute illness or 

surgery? 
• To what extent does fragmented sleep affect cognitive function, delirium, cardiovascular 

dysfunction, immune response, and perception of pain? 
• How does poor quality sleep affect patient satisfaction, length of stay, and cost of 

hospitalization? 
• What environmental and other nonpharmacotherapy strategies are recommended to 

improve sleep in hospitalized patients, especially in critical care settings? 
• When pharmacotherapy is needed, what drugs are recommended to aid sleep in the 

inpatient setting? What drugs should be avoided? 
• Should sedative-hypnotics for chronic insomnia be adjusted or withheld when patients 

are admitted to the hospital? 
Sleep Deprivation Among Physicians 

• How prevalent are sleep insufficiency and sleep deprivation among practicing and 
resident physicians? Do the prevalence of these problems vary significantly by medical 
specialty and type of practice (eg, hospital-based vs outpatient)? How does the sleep 
quality of physicians compare with that of other professions? 

• Is there evidence that physician sleep deprivation contributes to medical errors and 
physician burnout? What is the effect on patient safety and health care costs? 

• What countermeasures (eg, naps, caffeine, education about sleep) are recommended for 
mitigating the effects of fatigue/sleepiness and preventing medical errors and motor 
vehicle crashes and other accidents among sleep deprived physicians?  

• Has increased recognition of physician need for rest in recent years (eg, duty hour 
restrictions for resident physicians) led to improvements in physician wellness, patient 
safety, and medical errors? Have there been any deleterious effects on continuity of care, 
quality of care, or physician training? 

 
Initial references to consider: 
Sleep Deprivation Among Hospitalized Patients 

• Walker M. Why We Sleep: Unlocking the Power of Sleep And Dreams. Simon & 
Schuster; 2017. 



• Hillman DR, Carlucci M, Charchaflieh JG, et al. Society of Anesthesia and Sleep 
Medicine position paper on patient sleep during hospitalization. Anesth Analg. 
2023;136(4):814-824. 

• Stewart NH, Arora VM. Sleep in hospitalized older adults. Sleep Med Clin. 
2022;17(2):223-232. 

• Eschbach E, Wang J. Sleep and critical illness: a review. Front Med (Lausanne). 
2023;10:1199685. 

• Mansour W, Knauert M. Adding insult to injury: sleep deficiency in hospitalized patients. 
Clin Chest Med. 2022;43(2):287-303. 

• Jaiswal SJ, Kang DY, Wineinger NE, Owens RL. Objectively measured sleep 
fragmentation is associated with incident delirium in older hospitalized patients: analysis 
of data collected from an randomized controlled trial. J Sleep Res. 2021;30(3):e13205. 

• Honarmand K, Rafay H, Le J, et al. A systematic review of risk factors for sleep 
disruption in critically ill adults. Crit Care Med. 2020;48(7):1066-1074. 

• Wesselius HM, van den Ende ES, Alsma J, et al. Quality and quantity of sleep and factors 
associated with sleep disturbance in hospitalized patients. JAMA Intern Med. 
2018;178(9):1201-1208. 

• Soong C, Burry L, Cho HJ, et al. An implementation guide to promote sleep and reduce 
sedative-hypnotic initiation for noncritically ill inpatients. JAMA Intern Med. 
2019;179(7):965-972. 

• van den Ende ES, Merten H, Van der Roest L, et al. Evaluation of nonpharmacologic 
interventions and sleep outcomes in hospitalized medical and surgical patients: a 
nonrandomized controlled trial. JAMA Netw Open. 2022;5(9):e2232623. 

• Huang D, Li Y, Ye J, Liu C, Shen D, Lv Y. Different nursing interventions on sleep 
quality among critically ill patients: a systematic review and network meta-analysis. 
Medicine (Baltimore). 2023;102(52):e36298. 

• White B, Snyder HS, Patel MVB. Evaluation of medications used for hospitalized 
patients with sleep disturbances: a frequency analysis and literature review. J Pharm 
Pract. 2023;36(1):126-138. 

• Stoianovici R, Brunetti L, Adams CD. Comparison of melatonin and zolpidem for sleep 
in an academic community hospital: an analysis of patient perception and inpatient 
outcomes. J Pharm Pract. 2021;34(1):44-50. 

Sleep Deprivation Among Physicians 
• Kancherla BS, Upender R, Collen JF, et al. Sleep, fatigue and burnout among physicians: 

an American Academy of Sleep Medicine position statement. J Clin Sleep Med. 
2020;16(5):803-805. 

• Abdalla RN, Ansari SA, Hurley MC, et al. Correlation of call burden and sleep 
deprivation with physician burnout, driving crashes, and medical errors among us 
neurointerventionalists. AJNR Am J Neuroradiol. 2022;43(9):1286-1291. 

• Trockel MT, Menon NK, Rowe SG, et al. Assessment of physician sleep and wellness, 
burnout, and clinically significant medical errors. JAMA Netw Open. 
2020;3(12):e2028111. 

• Stewart NH, Arora VM. The impact of sleep and circadian disorders on physician 
burnout. Chest. 2019;156(5):1022-1030. 



• Choshen-Hillel S, Ishqer A, Mahameed F, et al. Acute and chronic sleep deprivation in 
residents: Cognition and stress biomarkers. Med Educ. 2021;55(2):174-184. 

• Quan SF, Landrigan CP, Barger LK, et al. Impact of sleep deficiency on surgical 
performance: a prospective assessment. J Clin Sleep Med. 2023;19(4):673-683. 

• Whelehan DF, Alexander M, Connelly TM, McEvoy C, Ridgway PF. Sleepy surgeons: a 
multi-method assessment of sleep deprivation and performance in surgery. J Surg Res. 
2021;268:145-157. 

• Whelehan DF, McCarrick CA, Ridgway PF. A systematic review of sleep deprivation 
and technical skill in surgery. Surgeon. 2020;18(6):375-384. 
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