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Outline

• Review normal characteristics of 
sleep and changes in the elderly

• Discuss the identification and 
pharmacological 
treatment modalities of
– Insomnia
– Circadian rhythm disorder

• General principles in prescribing 
hypnotics for management of 
Insomnia in the elderly



What is 
sleep?

• Lack of mobility or slight 
mobility

• Reduced response to 
external stimuli

• Characteristic sleeping 
posture

• Reversibly unconscious 
state

• Closed eyes



Two processes that regulate sleep 
mechanism…..

• Homeostatic mechanism- 
(Sleep/Wake Restorative 
Process)

   Balances Sleep & 
Wakefulness

• Circadian Biological Clock
Regulates Timing of Sleep 
& Wakefulness 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwizmLm87rfYAhUEmuAKHYJCAYkQjRwIBw&url=https://www.futurelearn.com/courses/childhood-obesity/0/steps/22575&psig=AOvVaw0PDgfIF7DqyBOVHZ6-YhRh&ust=1514933743238087


Objectives

• Normal sleep and sleep changes in the elderly
• Recognize and treatment of common sleep 

disorders including:
– Insomnia
– Sleep apnea
– Hypersomnia
– RLS/PLMD
– REM behavior disorder
– Advanced sleep phase syndrome

What is sleep?

• Lack of mobility or slight mobility

• Reduced response to external stimuli

• Characteristic sleeping posture

• Reversibly unconscious state

• Closed eyes

Saper, C. B., Chou, T. C., & Scammell, T. E. 2001. Trends in neurosciences, 24(12), 726-731.



Principles and Practice of Sleep Medicine; 7th edition; 16-26



Age related changes in sleep and 
circadian rhythms

Tanaka, J of Psychosomatic Research, 2004, 465-477

Increase SL and stage N1 and N2 sleep. SWS and REM sleep decreases. NREM/REM sleep 
cycles are shorter. Decreased TST and sleep efficiency.
More arousable with transition to lighter stages of sleep.
Decreased amplitude and advanced circadian rhythms.



Assessment of sleep 
disorders in the elderly







Actigraphy



                       



Insomnia- Definition
Chronic Insomnia Disorder – ICSD, 3rd Edition

Criteria A-F must be met:

A. One of more of:
 • Difficulty initiating, maintaining sleep or waking up earlier than desired

B. Patient reports one or more of the following related to  
     nighttime sleep difficulty:

• Fatigue
• Attention, concentration, or memory impairment
• Impaired social, family or occupational performance
• Mood disturbance
• Day time sleepiness
• Behavioral problems (hyperactivity, impulsivity, aggression)
• Reduced motivation/energy/initiative
• Proneness for errors/accident
• Concerns about or dissatisfaction with sleep



C. Not due to inadequate opportunity (i.e., enough 
     time is allotted for sleep) or inadequate circumstances   
     (i.e., the environment is safe, dark, quiet and 
     comfortable) for sleep.

 D. Occur at least three times per week.

 E. Present for at least three months.

 F. The sleep/wake disturbance is not better explained by 
     another sleep disorder.

American Academy of Sleep Medicine, International Classification of Sleep Disorders, 3rd Edition, 2014



Insomnia in older adults

Acute Stressors
Age-Related 

Circadian 
Factors

Medications

Age-Related 
Sleep Changes

Comorbid 
Disorders

Sleep Disorders

INSOMNIA and 
sleep problems

Behavioral, 
Conditioning 

Factors

Physiological, 
Cognitive 
Arousal



Epidemiology of Insomnia

• 57% prevalence of chronic sleep difficulties with 
25% napping during the day1

• Sleep in America pool- 43% insomnia symptoms 
with day time dysfunction2 

• Incidence of 5% per year3. 

1. Foley DJ, et al;Sleep. 1995;18:425–32; Sleep  2. Poll Executive Summary. https://sleepfoundation.org/sites/default/files/2003SleepPollExecSumm.pdf. 
Accessed 01 Jun 2017. 3. Foley DJ et al; Sleep. 1999;22:S366–72.

https://sleepfoundation.org/sites/default/files/2003SleepPollExecSumm.pdf.%20Accessed%2001%20Jun%202017
https://sleepfoundation.org/sites/default/files/2003SleepPollExecSumm.pdf.%20Accessed%2001%20Jun%202017


Epidemiology of Insomnia

• Prevalence is high in women over the life span
• Incidence is almost equal in both men and women in the elderly
• Men more likely remit as compared to women

Dodge et al, Archives of Internal Medicine, 1995,1797-1800



Medication usage

• 35% of OTC and prescription drugs consumed by 
65 to 79 years of age1 

• Five times increased odds of being prescribed a 
hypnotic medication in >65 v/s 18-35 years2 

• 18% receive prescription medications3

1. Gooneratne N. J Clin Sleep Med. 2005;1:e477–9. 2.Balkrishnan R et al; Sleep. 2005;28(6):715–9.
3. Sleep Poll Executive Summary. https://sleepfoundation.org/sites/default/files/2003SleepPollExecSumm.pdf. Accessed 01 Jun 
2017.



Morbidity

• Twice the mortality from1,2

– Stroke
– Cancer
– Heart disease
– Suicide

1. Wingard DL, Berkman PT. Mortality risk associated with sleeping patterns among adults. Sleep 1983; 6: 102–107
2. Ancoli-Israel S, Cooke JR. Prevalence and comorbidity of insomnia and effect on functioning in elderly populations. J Am Geriatr 
Soc. 2005;53:S264–71



Insomnia is associated with

• Obesity
• Hypertension
• Falls
• Cognitive decline
• Diabetes mellitus
• Stroke
• Depression and anxiety
• Increased mortality



Insomnia 
is 

associated 
with

• Cognitive impairment- attention, 
concentration, memory span and 
executive functions1

• Subjective poor sleep quality and 
objective increased WASO, length of 
awake episodes associated with 
cognitive decline from baseline over 3.5 
years of follow up2,3 

• Metanalysis of studies report Insomnia 
associated with significant risk of all 
cause dementia4  

1.Ancoli-Israel S, et al. J Am Geriatr Soc. 2005;53:S264–71; 2. Blackwell Tet al; 
Sleep. 2014;37:655–63; 3. Blackwell Tet al; J Gerontol A Biol Sci Med Sci. 
2006;61:405–10;  4. de Almondes KM etal; J Psychiatr Res. 2016;77(109–15):8.



Prevalence of insomnia with comorbid 
medical conditions
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Sleep deprivation
     -Inadequate time in bed
     -Naps during the day time

Restless legs syndrome
    -Sensory and Motor symptoms        
before sleep onset

Obstructive sleep apnea

Circadian rhythm sleep disorder
     -Insomnia limited to one part of the 
       night



SPIELMAN’S Model of Insomnia
The 3 P’s.

Predisposing Precipitating Perpetuating

• Anxiety, Depression
• Personality issues,
• Worry & stress about 

Sleep
• Decreased homeostatic 

and circadian sleep 
drive

• Medical or Psychiatric 
illness

• Drugs
• Shiftwork
• Stressful life events

• Counterproductive 
efforts to solve problem

• Poor Sleep hygiene
• Psychological 

conditioning



Spielmans three P model of Insomnia

PREMORBID ACUTE EARLY CHRONIC

THRESHOLD

PHARMACOTHERAPY

COGNITIVE-BEHAVIOUR 
THERAPY

Predisposing Factors Precipitating Factors Perpetuating Factors

Spielman AJ et al., Psychiatr Clin North Am; 1987;104:541-553



Treatment of Insomnia

Pharmacological 
treatment

Cognitive Behavior 
treatment



Pharmacological treatment



Considerations for hypnotic 
medications in the elderly

• Polypharmacy: 
• 20% five or more medical conditions 
• 50% receive 5 or more medication1 
• Associated with Geriatric syndromes including2

• Delirium
– Cognitive impairment
– Falls

• Change in pharmokinetics and pharmacodynamics:
• Increase in body fat with decrease muscle- increased area of 

distribution
• Decrease in hepatic and renal function due to age, decrease 

clearance of medications3

• Sleep disordered breathing and other primary sleep disorders

1. Qato Dme et al; AMA Intern Med 2016; 176:473.2. Saraf AA et al; J Hosp Med 2016; 11:694. 3. Tan JL et al; Drugs Aging 2015; 
32:999.



FDA approved hypnotics
Mechanism of action Dose range Elimination half life

Estazolam BzRA 1–2 mg 10–24 h

Flurazepam BzRA 15–30 mg 48–120 h

Temazepam BzRA 15–30 mg 8–20 h

Triazolam BzRA 0.125–0.25 mg 2.4 h

Quazepam BzRA 7.5–15 mg 48–120 h

Zolpidem BzRA 5–10 mg 1.4–3.8 h

Zolpidem CR BzRA 6.25–12.5 mg 2.8 h

Zaleplon BzRA 5–20 mg 1 h

Eszopiclone BzRA 1–3 mg 6 h

Ramelteon MtRA 8 mg 1–2.6 h
Doxepin 3, 6 mg 15.3 h

Suvorexant
Orexin receptor 
antagonist

5, 10, 15 and 20 
mg 12 hours

Abad, V. C., & Guilleminault, C. (2018). Drugs & aging, 35, 791-817.



Insomnia drugs with out FDA approval
Drug name Drug type Estimated dose Elimination half-life

Trazodone Antidepressant 50–150 mg 3–6 h

Amitriptyline Antidepressant 25–50 mg 12–24 h

Doxepin Antidepressant 25–150 mg 10–30 h

Diphenhydramine Antihistamine 50–100 mg 6–8 h

Doxylamine Antihistamine 6.25–25 mg 6–12 h

Hydroxyzine Antihistamine 25–50 mg 7–25 h

Olanzepine Antipsychotic 2.5–5 mg 21–54 h

Quetiapine Antipsychotic 25–50 mg 6–7 h

Melatonin Hormone 1–10 mg 30–60 minutes
Valerian Plant extract 400–900 mg Not established

Abad, V. C., & Guilleminault, C. (2018). Drugs & aging, 35, 791-817.



AASM practice parameter for pharmacological 
treatment of chronic insomnia

Medication Type of sleep problem Recommendation
Suvorexant Sleep maintenance Recommended 
Doxepin 3, 6 mg Sleep maintenance Recommended
Zaleplon Sleep onset Recommended
Ramelteon Sleep onset Recommended
Triazolam Sleep onset Recommended
Eszopiclone Sleep onset and maintenance Recommended
Zolpidem Sleep onset and maintenance Recommended
Temazepam Sleep onset and maintenance Recommended
Trazodone Sleep onset and maintenance Not recommended
Tiagabine Sleep onset and maintenance Not recommended
Diphenhydramine Sleep onset and maintenance Not recommended
Melatonin Sleep onset and maintenance Not recommended
Tryptophan Sleep onset and maintenance Not recommended
Valerian Sleep onset and maintenance Not recommended

Sateia MJ et al; JCSM 2017 Feb 15;13(2):307-49.



Benzodiazepines and Z drugs

• GABA-A Benzodiazepine receptor 
complex

• Part of ligand gated chloride ion 
channel complex

• Actual binding site at the 
junction of alpha and gamma 
subunits

• α1-promotes sleep, amnesia and 
anti- convulsant effects

• α2 and 3 - anxiolytic and muscle 
relaxation,



Mechanism of action

• inflow of negatively charged chloride ions and 
increases the threshold for action potential,

• Benzodiazepines cause chloride channels to 
open intermittently

• It also mediates the anxiolytic, muscle 
relaxation and anticonvulsant effect

• Z drugs bind to subclass of benzodiazepine 
recognition site- low risk of dependence and 
abuse

Jacobson SAClinical Manual of Geriatric Psychopharmacology2nd edWashington, DC: American Psychiatric 
Publishing; 2014



Triazolam

• FDA approved for short term treatment of 
inmsomnia

• Short acting- sleep onset insomnia
• Improved subjective and objective sleep onset 

insomnia and increased total sleep time
• drowsiness, headache, dizziness, ataxia, 

rebound amnesia, anterograde amnesia, 
psychological dependence, and pressure 
ulcers 

Carskadon MA et al. Sleep. 1982;5:361–71; Roehrs et al. Neurobiol Aging. 1985;6:293–6



Temazepam
• FDA approved for short term insomnia
• Short to intermediate acting-sleep onset and 

maintenance
• 7.5 to 15 mg improved sleep latency and TST 

both subjectively and objectively, improves 
daytime alertness and cognition

• drowsiness (9%), dizziness (5%), lethargy (5%), 
hangover effect (3%), euphoria and rebound 
insomnia

• Intermittent use as harms outweight risks. 

Glass JR et al. J Clin Psychopharmacol. 2008;28:182–8; Fillingim JM Clin Ther. 1982;4:369–80; Nakra BR et al.. Int Psychogeriatr. 
1992;4:45–53



Zolpidem

• Type I GABA- A benzodiazepine receptor
• Upto 20 mg but decreased to 10 mg in males and 5 mg 

in females
• Peak concentration in 1.5 hours
• Improves sleep latency and TST initially but tolerance 

with prolonged use.
• Improved alertness, decreased napping during the day.
• Somnolence, dizziness, myalgia, complex sleep 

behaviors, abuse, infections, cancers, falls and 
fractures, accidents, complex sleep behaviors.

Abad, V. C., & Guilleminault, C. (2018Drugs & aging, 35, 791-817.



Zopiclone and Eszopiclone

• Non specific and acts on all α1, α2 and α3 
subunits.

•  Peak plasma concentration in 0.5 to 2 hours with 
elimination half life of 6 hours

• Sleep onset and maintenance insomnia
• Eszopiclone is the S isomer of zopiclone available 

as lunesta 
• headaches, unpleasant taste, nasopharyngitis and 

dizziness, falls, memory disturbance and 
hallucinations. 

Ancoli-Israel Set al. Sleep. 2010;33:225–34. 107. Monti JM et al, Neuropsychiatr Dis Treat. 2007;3:441–53. Highlights of prescribing 
information. http://www.lunesta.com/ PostedApprovedLabelingText.pdf. Accessed on 16 June 2017



• Effectiveness without tolerance for at least 6 
months 

• First drug with no limitation on duration of 
administration by FDA



Zaleplon

• Non selective and acts on α1, α2 and α3 subunits.
• FDA approved for short term use. 
• Recommended dosage in elderly is 5 mg
• Short acting with elimination half life of 1 hour- sleep 

onset insomnia
• headache, infection, bronchitis/ pharyngitis, rhinitis 

,dizziness (7%), hallucinations, anterograde amnesia.
• Tolerance, rebound insomnia, daytime sleepiness, 

impaired cognition or drving less frequent as compared 
to other Z drugs. 

Becker PM et al;Sleep Med Clin. 2015;10:57–76. 143. Drug description Sonata. https://www.drugs.com/pro/sonat a.html. Accessed 
on 11 Jun 2017. 144. Donnelly K et al; PLoS One. 2017;12(4):e01747:30.



Antidepressants for treatment of 
insomnia

• Dependence, abuse and tolerance with 
benzodiazepines

• Several antidepressants- Trazodone, Doxepin 3 
and 6 mg*, mirtazapine, amitryptyline

• Do not have recommended duration of usage
• Misperception that sedating antidepressants 

are safer with low dependence risk
* FDA approved for treatment of insomnia



Trazodone

• antagonizes serotonin,1A, 1C, 2 A and alpha 
adrenergic antagonist.

• Off label dozing between 25 to 100 mg. 
• Increases slow wave sleep with little effect on 

REM sleep
• Decreases WASO and TST. 
• dizziness and orthostatic hypotension falls, 

psychomotor and cognitive dysfunction, memory 
impairment, arrythmias and priapism.

Mendelson WB. J Clin Psychiatry. 2005;66:469–76. Jafer KY et al; Innov Clin Neurosci. 2017;14:24–34. 18 Buysse DJ, Tyagi S. 
Clinical Pharmacology of other drugs used as hypnotics. In: Kryger M, Roth T, Dement WC, editors. Principles and practice of sleep 
medicine. 6th ed. St. Louis: Elsevier; 2017. p. 432–45. Camargos EF, et  al. Am J Geriatr Psychiatry. 2014;22:1565–74



Doxepin

• Antihistamine H1 receptors. 
• Low dose-1,3 and 6 mg in elderly
• Improves subjective and objective sleep 

maintenance insomnia. 
• Nausea, somnolence, dizziness. 
• Caution with patients on Cytochrome inducers 

and inhibitors, severe sleep apnea. 

Krystal AD; et al. Sleep. 2010;33:1553–61; Scharf M et al; J Clin Psychiatry. 2008;69(10):1557–64



• Amitriptyline blocks acetyl choline and 
histamine binding

• Mirtazepine blocks Serotonin 2 A, Alpha 1 
adrenergic receptors, histamine 1 antagonist



Side effects of antidepressants

• Antidepressants have more adverse effects than 
Benzos but most of the data is from depression 
with high dose

• Leucopenia, thrombocytopenia, increased liver 
enzymes with doxepin

• Dizziness, dry mouth and nausea with 
trimipramine

• Daytime somnolence and weight gain with 
mirtazepine

• Orthostatic hypotension, cardiac conduction 
abnormalities and priapism with trazodone



Melatonin agonist- Ramelteon
• Agonist at melatonin type I and II receptors
• Elimination half life of 1 to 2.6 hours
• Binding to melatonin receptors in the suprachiasmatic 

nucleus attenuates the waking signal
• Decreases sleep latency with no clear effects of WASO 

or sleep architecture
• Not a DEA restricted drug
• Somnolence, headache, dizziness. 
• Safe in patients with balance, falls, COPD, no 

respiratory depression,

Roth T et al. Curr Med Res Opin. 2007;23:1005–14. 169. Roth T et al. Sleep Med. 2006;7:312–8, Zammit G et al; J Clin Sleep Med. 
2009;5:34–40



Orexin receptor antagonists

• Suvorexant, Lumborexant, Daridorexant 
• Orexin 1 and 2 receptor antagonists
• FDA approved for sleep maintenance
• Orexins are involved in arousal and 

wakefulness
• 10 to 20 mg dosage
• 5 mg in pts on CYP 3A4 inhibitors like 

ketaconazole
• Half life is 8-12 hours



Orexin receptor antagonists

• Taken 30 min before going to bed and should be in bed 
for at least 7 hours

• Sleep onset and sleep maintenance
• Most common adverse effects- Somnolence, fatigue
• Occasional Dizziness, headache, elevated 

aminotransferase levels, upper respiratory tract 
infection

• Complex sleep behaviors and REM related 
phenomenon.

• Cautious with COPD and sleep apnea. 
Herring WJ et al. Biol Psychiatry. 2016;79:136–48. Herring WJ et al. Am J Geriatr Psychiatry. 2017;25:791–802.



Other medications

• Antihistamines: 
– Diphenhydramine, Doxylamine (OTC)
–  Hydroxyzine (anxiety)

• Antipsychotics:
– Quetiapine and olanzapine- 
– antihistaminic, serotonin 2C, adrenergic, 

muscarinic and dopaminergic antagonist- improve 
subjective sleep measures. 

– Drug drug interactions and metabolic side effects



Melatonin

• Secreted by pineal gland with peak levels at night
• Regulated by suprachiasmatic nucleus, the 

master clock
• Not evaluated by FDA as a hypnotic
• Improves sleep latency with no significant effect 

on other parameters. I
• Improvements in psychomotor functioning and 

alternes.
• Irritability, restlessness and abnormal dreams. 

Luthinger R et al; Int Clin Psychopharmacol. 2009;24:239–49



Valerian
• Valeriana officinalis
• Nutritional supplement by FDA
• Composition as OTC varies with multiple 

pharmacologically active ingredients
• Inhibits GABA reuptake 
• Conflicting effects on sleep
• Case reports of withdrawal symptoms and 

hepatotoxicity



Beers Criteria

Evidence based tool used as a guide for drugs to avoid in older adults (>65 y.o.) 1

“Avoid” Recommendation1

• Benzodiazepines
• Non-benzodiazepine hypnotics 

(“Z” drugs)
• Sedating tricyclic drugs (except 

doxepin <6 mg)
• Sedating antipsychotic drugs
• First-generation antihistamine 

drugs

No “avoid” Recommendation1

• Doxepin <6 mg*
• Trazodone
• Orexin receptor antagonists 

(suvorexant, lemborexant)*
• Melatonin receptor agonists 

(ramelteon, tasimelteon)*

*Clinical trials conducted in older adults

Alternatives Recommended for 
Insomnia2

• Medications: “None”
• Cognitive-behavioral and other 

non-pharmacological 
treatments

1American Geriatrics Society 2019 Updated AGS Beers Criteria® for Potentially Inappropriate Medication Use in Older Adults. J Am Geriatr Soc, 2019; 67: 674-694. 
2Hanlon et al. JAGS 2015; 63:e8–e18.



Special considerations for pharmacologic 
treatment in older adults

• Medications may have very different effects in 
older vs. younger adults

• Hypnotics have higher risk-benefit ratio in older 
adults

• Important sources of differential effects
• End organ (brain) changes: volume loss, white matter 

hyperintensities, neurodegenerative conditions
• Pharmacokinetics
• Pharmacodynamics

• All sedating drugs associated with falls
Glass et al., BMJ, 2005;331:1169-1175



Falls and fractures

• All sedative hypnotic medications including Z 
drugs

• Old age, insomnia and sedation from 
medications impair cognitive and 
psychomotor slowing

• Increased odds (1.5 to 2.3) of having fractures 
in patients exposed to Z drugs. 

• Increased odds (1.3) in Insomnia patients with 
and without Z drugs. 



Measures to prevent falls and fractures

• Dizziness, muscle and joint pain, numbness,
• Evaluate cognition, gait and balance
• Concomitant medications
• Informed care givers as a possible side effect but 

not the only etiology
• Ask for vision problems, exercise to improve 

balance and strength
• More so with long acting medications than short 

acting medications

Andrade C. The Journal of clinical psychiatry. 2018 May 22;79(3):19106.



Precautions to avoid falls

• Keep dim light at night- aware of surroundings
• Wear footwear that fits right
• Carpet floor if sleepy
• Do not leave objects, cords or cables on floor
• Do not leave mattress and rugs on floor
• Install antiskid mattress and handrails in the 

bathroom

Andrade C. Sedative hypnotics and the risk of falls and fractures in the elderly. The Journal of clinical psychiatry. 2018 
May 22;79(3):19106.



General rules 
• Transient or short term insomnia less than 4 

weeks, NzRA with lowest possible dosage for 
the shortest duration with short acting agents 
like zolpidem or Zaleplon

• Insomnia coexists with a medical or 
psychiatric disorder- insomnia to be treated 
independently

• Sleep onset problems- short acting BzDA or 
ramelteon



AASM guidelines for treatment of 
chronic Insomnia

• Short term hypnotic treatment should be 
supplemented with behavioral and cognitive 
therapies when possible

• OTC antihistamine, herbal and nutritional 
substances are not recommended- lack of 
efficacy and safety

• Older approved medications- barbiturate, 
barbiturate type drugs and chloral hydrate not 
recommended. 



AASM guidelines for treatment of 
chronic Insomnia- continued

Choice of medication within a class directed by
• Symptom pattern
• Treatment goals
• Past treatment response
• Patient preference
• Cost
• Availability of other treatments
• Comorbid conditions
• Contraindications
• Concurrent medication issues
• Side effects



AASM guidelines for treatment of 
chronic Insomnia- continued

Pt education to accompany pharmacological 
treatment
Treatment goals and expectations
Side effects/interactions
Alternative treatment modalities
Potential for dose escalation
Rebound insomnia



AASM guidelines for treatment of 
chronic Insomnia- continued

• Followed on a regular basis, every few weeks in 
initial treatment period

• Efforts to employ the lowest effective maintenance 
dose and to taper when conditions allow

• Chronic hypnotic medication indicated for long term 
use in severe or refractory insomnia or chronic 
comorbid conditions

• Long term use may be nightly, intermittent or as 
needed. 



Cognitive Behavior Therapy for 
Insomnia (CBT-I)



CBT-I components

Sleep restriction- reduce time spent awake in bed 
and regularize sleep schedule

Stimulus control- eliminate association between 
bed room and arousal

Cognitive therapy-address inaccurate and 
maladaptive beliefs about sleep

Relaxation- deep breathing, muscle relaxation,
    mindfulness
Relapse prevention

Morgenthaler, T.et al, 2006. Sleep, 29(11), 1415-1419.



Internet based CBT-I

• Sleepio & Shut i
• Decreased sleep latency, wakefulness after 

sleep onset,  increased sleep efficiency, TST12.
• Decreases the need for sleep medication13

• Decreases the severity of depression and 
anxiety in insomnia subjects14



Brief behavioral treatment of insomnia 
(BBTI): One main session, 3 follow-ups

Buysse DJ, et al. Arch Int Med, 171: 887-895, 2011. Troxel W, Germain A, Buysse DJ. Behav Sleep Med, 10: 266-279, 2012. Gunn HE, Tutek J, Buysse DJ. Sleep 
Med Clin 14: 235-243, 2019.

1. Reduce time in bed 
to match actual sleep 
duration (+30 
minutes)

2. Get up at the same 
time every day of the 
week—no matter 
how much you slept 
the night before

3. Don’t go to bed 
unless you’re sleepy

4. Don’t stay in bed 
unless you’re asleep



Circadian rhythm sleep wake 
disorders

Time of Day
4:00 pm                Midnight                  8:00 am                4:00 pm

Normal

Advanced Sleep Phase 
Type

Delayed Sleep Phase 
Type

Shift Work Type



Light and melatonin effects on 
circadian rhythms

Evening light delays sleep 
and circadian rhythms

Morning light advances 
sleep and circadian rhythms

Late afternoon/ early evening 
melatonin advances sleep and 
circadian rhythms

Morning melatonin delays 
sleep and circadian rhythms 
(in theory)

SleepWake Wake



Sleep Problems

• Night awakenings, 
agitation

• Daytime sleep, napping
• Reduced circadian rhythm 

of sleep-wakefulness

Sources of Sleep Problems
• Brain changes (dementia, 

circadian rhythms)
• Medical and psychiatric illness
• Medication
• Environmental

– Reduced light
– Reduced activity

• Care routines
– Continence and medical care
– Long time in bed

Sleep in nursing homes

Koch, J Clin Nursing, 2006; 15:1267-1275; Neikrug and Ancoli-Israel, J Nutrition, Health, Aging, 2010; 14: 207-211



• Behavioral sleep measures
– Regular sleep-wake 

schedule
– Minimize daytime napping
– Increase daytime physical 

activity
– Reduce time in bed

• Nighttime environment
– Dark
– Quiet
– Comfortable temperature
– Match roommates on 

nighttime care routine

Sleep in nursing homes: Interventions

Koch, J Clin Nursing, 2006; 15:1267-1275; Neikrug and Ancoli-Israel, J Nutrition, Health, Aging, 2010; 14: 207-211

 Daytime environment
 Increase light; encourage outdoor 

activities
 Encourage physical activity, 

especially in afternoon
 Consistent meal and activity 

schedule

 Medications
 Avoid sedatives, hypnotics when 

possible



Key points



THANK YOU………
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