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Abstract: This paper provides a broad review of the extant literature involving the treatment 

of sleeplessness in older adults with insomnia. First, background information (including 

information regarding key issues in late-life insomnia and epidemiology of late-life insom-

nia) pertinent to achieving a general understanding of insomnia in the elderly is presented. 

Next, theories of insomnia in older adults are examined and discussed in relation to treat-

ment of insomnia in late-life. With a general knowledge base provided, empirical evidence 

for both pharmacological (briefly) and psychological treatment options for insomnia in 

late-life are summarized. Recent advances in the psychological treatment of insomnia are 

provided and future directions are suggested. This review is not meant to be all-inclusive; 

however, it is meant to provide professionals across multiple disciplines (physicians; psy-

chologists; applied and basic researchers) with a mix of breadth and depth of knowledge 

related to insomnia in late-life. It is our hope that readers will see the evidence in support of 

psychological treatments for late-life insomnia, and the utility in continuing to investigate 

this treatment modality.
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Introduction
With prevalence rates as high as 60%, insomnia is the most common sleep disturbance 

in older adults.1 Insomnia in the elderly is typically more chronic and comorbid in 

nature than insomnia in younger adults.2 Further, insomnia in late-life is associated 

with a myriad of quality of life and societal consequences.3–6 Thus, a comprehensive 

understanding of the nature, consequences, conceptualization, and treatment options 

for this disorder in older adults is urgently needed. This review will provide infor-

mation about the epidemiology, presentation, conceptualization, and treatment of 

late-life insomnia. Both psychological and pharmacological treatment options will 

be reviewed; however, psychological treatments will be described and discussed in 

greater detail. Lastly, future directions and areas needing additional investigation will 

be suggested.

Key issues in late-life insomnia
While definitions vary across different nosological systems,7–9 insomnia is generally 

defined as a subjective difficulty initiating or maintaining sleep, or sleep that is non-

restorative in quality, that is associated with daytime impairment and occurs at least 

3 nights per week for a period of one month or longer. This definition highlights the 

subjective nature of the sleep complaint, its interference with normal functioning, 
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the frequency of the sleep difficulty, and the persistence of 

the problem. Understanding sleep complaints among older 

adults within the context of normal age-related changes in 

sleep architecture is important. As people age, there are 

normative decreases in rapid eye movement (REM) sleep 

and delta “deep sleep,” or slow-wave sleep (SWS), which 

are accompanied by an increase in lighter, less restorative, 

Stage 1 sleep.10,11 Additionally, due to changes in circadian 

rhythms and homeostatic mechanisms, many older adults 

experience an earlier shift in their sleep–wake prefer-

ences.10,12,13 In other words, they tend to feel sleepy earlier 

in the evening and wake earlier in the mornings compared to 

during their younger- and middle-adult years. Behavioral and 

environmental factors, such as irregular schedules, reduced 

exposure to light, decreased exercise, and increased daytime 

napping, may further increase the risk for disturbed sleep 

among older adults. Thus, many factors may be contributing 

to the complaint of poor sleep in late-life. These factors will 

be discussed in greater detail below.

Within older adults, the clinical picture of insomnia is 

often complex. Careful assessment of the insomnia com-

plaint is needed to obtain a detailed understanding of the 

sleep problem, as well as to identify or rule out potential 

comorbid physical and mental conditions, including the 

possibility of other undetected sleep disorders. The presence 

of several physical conditions, such as pain, cardiovascular 

conditions, menopause, and prostate problems can increase 

the risk for developing insomnia.14 Therefore, asking patients 

about physical health problems is an important component 

of an evaluation for insomnia. Additionally, it is essential 

to obtain a complete list of medications to identify possible 

pharmacological contributors to insomnia symptoms, such 

as beta-blockers, central nervous system stimulants, cortico-

steroids, antidepressants, bronchodilators, calcium channel 

blockers, decongestants, stimulating antihistamines, and 

thyroid hormones, all of which are known to produce sleep 

complaints in the elderly.10

A thorough clinical interview will likely provide informa-

tion about the specific insomnia complaint and can identify 

symptoms that suggest underlying sleep, mental, and physical 

disorders that may be contributing to said complaint. As the 

comorbidity between insomnia and mental/psychological 

disorders, such as depression and anxiety are high,1,15 it is 

important to thoroughly assess for the presence of these 

conditions within routine insomnia evaluations in elderly 

patients. Use of validated self-report measures, such as the 

Geriatric Depression Scale (GDS),16 State-Trait Anxiety 

Inventory (STAI),17 and Epworth Sleepiness Scale (ESS),18 

are useful to assess for symptoms of depression, anxiety, 

and excessive daytime somnolence.19,20 Of note, research 

has shown that the prevalence rate of insomnia among older 

adults drops significantly when comorbid mental and physi-

cal conditions are controlled.15,21 However, the practice of 

calculating prevalence rates after controlling for potential 

comorbid conditions should be viewed with caution as insom-

nia should not typically be conceptualized as ‘secondary’ 

to another disorder.22 In fact, it is unlikely that insomnia 

symptoms will completely dissipate following the treatment 

of the ‘primary’ disorder.23 Insomnia has been found to persist 

in a large proportion of individuals (44%–88%), following 

standard treatments addressing the ‘primary’ medical or 

psychological condition.24,25

While not routinely recommended as part of the assess-

ment for insomnia, polysomnography (PSG) can be used to 

diagnose the presence of additional sleep disorders, such as 

obstructive sleep apnea (OSA) or periodic limb movement 

disorder (PLMD). Furthermore, PSG may have increased 

utility in the elderly due to the finding of reduced usefulness 

of symptom-based questions for detection of occult sleep 

disorders, as well as the increased comorbidity of such dis-

orders with insomnia among older adults.26–28 Sleep diaries 

are a key assessment instrument, providing a daily record of 

individuals’ subjective sleep patterns over a recommended 

2-week period. They can also be used throughout treatment 

to document treatment effects.29

Epidemiology of late-life insomnia
Epidemiological studies describing prevalence rates for 

insomnia in older adults have varied widely, depending upon 

how the construct of insomnia was defined. For example, in 

studies defining insomnia in terms of a subjective sleep com-

plaint, without reference to specific frequency or duration cri-

teria or the presence of daytime dysfunction, estimates have 

been reported as high as 30%–60%.1,15 However, in studies 

using more restrictive criteria, including both a requirement 

of daytime dysfunction and a specific frequency/duration 

threshold for the subjective sleep complaint, estimates have 

been lower and along the lines of 12%–25%.7,30 One con-

sistent finding across the literature is that insomnia tends to 

increase with age,15,31 and late-life insomnia also tends to be 

more chronic and severe than insomnia in younger adults.2 

For individuals aged 65 or older, the one year incidence 

rate for development of insomnia has been reported as 

3.1%–7.3%.2 Rates of insomnia are also known to be more 

frequent among women in the general population,32,33 and this 

remains true among populations of older adults.33,34
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Unfortunately, many older adults hold the inaccurate 

belief that poor sleep is a normal part of the aging process.1 

While normative age-related changes in sleep architecture 

and homeostatic processes do occur, insomnia is not norma-

tive at any age, and randomized-controlled trials (RCTs) and 

meta-analyses have concluded that it can be successfully 

treated in older adults.35,36 Oftentimes, older adults attempt 

to self-treat their insomnia condition with alcohol or over- 

the-counter (OTC) sleep aids. The National Sleep Founda-

tion’s 2003 poll reported that 6% of older adults use OTC 

sleep aids at least a few nights per week and 6% of older 

adults use alcohol at least a few nights per week to self-treat 

sleep problems. Unfortunately, these strategies often serve 

to exacerbate the sleep problem over time.

When older adults seek professional treatment for sleep 

problems, they are more likely to present to a primary care 

setting rather than a specialty sleep clinic,29,37 with elderly 

women being more likely than elderly men to present with 

insomnia complaints in medical settings.2,30,32,38 As insomnia 

becomes more severe and chronic, the likelihood increases 

that individuals will bring up this concern with their health 

care provider.2 Late-life insomnia is associated with increased 

severity, chronicity, and comorbidities, which raises the like-

lihood that individuals will eventually discuss this problem 

with their medical provider.2 Currently, medications are typi-

cally the first-line treatment provided to address insomnia 

in late-life.37,39,40 This is an unfortunate situation, given that 

psychological approaches may be preferable to pharma-

cological ones as a frontline approach to treating chronic, 

late-life insomnia, as we will detail below.

Sedative/hypnotic medications are the most common 

treatment prescribed for older adults presenting with insom-

nia complaints. Large cross-sectional studies and reviews 

have reported that older adults are more than twice as likely 

to receive a sedative/hypnotic medication as are younger 

adults.33,41 Evidence from meta-analyses has demonstrated 

the utility of benzodiazepine receptor agonists (BZRA) for 

the treatment of acute insomnia,42–45 however the data evalu-

ating use of these medications beyond the acute phase of 

treatment in older adults is limited. Further, evidence from 

meta-analyses suggests that these medications are associated 

with an increased risk of side effects43,44 and potential drug 

interactions46 in older adults, as well as the likelihood of 

developing tolerance and/or dependence to these medications 

with chronic use.47–53 These concerns are particularly salient 

to populations of older adults due to the disproportionately 

greater use of sedative and hypnotic medications among 

this group, often for long periods of time and at increased 

risk of adverse effects.1,33,54–56 As late-life insomnia tends 

to be chronic in nature, the lack of evidence supporting the 

efficacy of BZRA medications in the elderly suggests that 

these medications may not be an optimal treatment choice 

for this population. Studies have indicated that between one-

third and one-half of elderly adults with significant sleep 

problems report using sedative or hypnotic medications,1,37 

and elderly women are prescribed these medications more 

frequently than elderly men.

Epidemiological studies have demonstrated substantial 

morbidity, as well as economic and social costs associated 

with insomnia.3–5 Research has shown insomnia in older 

adults is associated with increased healthcare costs and 

 utilization,57,58 physical and psychological difficulties,59–61 risk 

of accidents and falls,15 poorer quality of life, and reduced 

functioning.6,15,60 Additionally, insomnia has been identified 

as a risk factor for the development or recurrence of psychiat-

ric and medical conditions including depression62–64 and heart 

disease,65,66 and is a risk factor for nursing home placement 

in elderly individuals.67 Furthermore, a study by Dew and 

colleagues reported that specific electroencephalographic 

(EEG) characteristics of older adults’ sleep (ie, sleep onset 

latency (SOL)  30 min, SE  80%, REM % in highest or 

lowest 15% of distribution) are associated with an increased 

risk of death, after controlling for age, gender, and medical 

conditions.68

Models of late-life insomnia
Understanding the pathophysiological mechanisms of 

insomnia is essential for the meaningful advancement of 

its treatment, and the development of testable models 

of insomnia may aid in uncovering these mechanisms.69 

Most current models of insomnia focus predominantly on 

sources of hyperarousal, primary insomnia, and younger adult 

populations. While evidence for hyperarousal in the etiology 

of primary insomnia in younger adults exists,70,71 research 

suggesting a critical role of hyperarousal in late-life insomnia 

is sparse and less convincing.69,72 This may be explained by 

two observations: 1) late-life insomnia is commonly associ-

ated with comorbid mental or physical health conditions 

and 2) the pathophysiology of comorbid insomnia likely 

differs from primary insomnia in hyperarousal’s etiological 

role.69,73,74 Regrettably, few models of late-life insomnia have 

been developed74 and no current models focus on the patho-

physiological mechanism of late-life insomnia. Since little is 

known about the pathophysiology of insomnia in general, and 

less about comorbid insomnia, models of late-life insomnia 

will require considerable conceptual and scientific work. 
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In addition to arousal, mechanisms such as those related to 

the sleep systems69 and cognitive factors,75 may have direct 

roles in the etiology of late-life insomnia. Indeed, changes 

in arousal systems, sleep processes, and cognitive factors are 

common in later life. In this review, these three factors will 

be discussed in relation to the treatment of late-life insomnia. 

Ultimately, late-life insomnia likely has a multifactorial etiol-

ogy and arousal models may be insufficient for understanding 

all the mechanisms underlying this problem.

Arousal systems
Current physiological, behavioral, and cognitive perspectives 

consider hyperarousal the principal mechanism underling 

insomnia.76 Sources of arousal believed to lead to and main-

tain insomnia are well described in these models. However, 

pathophysiological mechanisms underlying this relationship 

remain unclear. Hyperarousal, nevertheless, is likely involved 

in the etiology of late-life insomnia. Potential mechanisms 

of arousal in the etiology of insomnia include increased or 

dysregulated expression of the ascending arousal systems in 

the brain, including projections from the orexin/hypocretin 

neurons in the laterodorsal hypothalamus, histaminergic 

tubermammillary nuclei of the hypothalamus, cholinergic 

pedunculopontine tegmentum nucleus, noradrenergic locus 

coeruleus, and seratonergic raphé nuclei.69 Age-related 

changes in several of these systems have been identified. 

For example, with age, orexin-A concentrations appear to 

increase,77 serotonergic innervations of the neocortex are 

reduced, and there is a loss of noradrenergic cell bodies in 

the locus coeruleus.78 Research is needed to determine if age-

related changes to the arousal systems of the brain originate 

from endogenous or exogenous factors related to aging and 

whether these changes contribute to late-life insomnia.

Sleep processes
Several sleep-promoting brain systems and mechanisms have 

been investigated including homeostatic, circadian, global 

sleep state mechanisms,69 and humoral or local sleep mecha-

nisms.79,80 In this review, two of these mechanisms (ie, articu-

lated in the two-process model of sleep) will be discussed in 

relationship to late-life insomnia, specifically homeostatic 

and circadian sleep processes.81 Age-related changes in these 

processes may contribute to the onset and maintenance of 

late-life insomnia. Likewise, behavioral, environmental, and 

pharmacokinetic changes associated with aging may also 

contribute to sleep process changes in late-life.

First, age-related changes in circadian processes have 

been indentified in several studies.82,83 These changes may, 

in part, contribute to late-life insomnia. For example, there 

is evidence, though limited, that diurnal melatonin levels are 

indeed disrupted in older adults with insomnia.84 Exogenous 

(eg, bright light, exercise, and social activity) and endogenous 

(eg, melatonin excretion, body temperature) factors that con-

tribute to the circadian sleep drive are commonly altered in 

late-life. Exogenous changes in the circadian sleep process 

may result from lifestyle and/or illness. For example, many 

older adults receive less frequent, more sporadic, and lower 

intensity bright light exposure than younger populations.85 

This may alter the circadian sleep system and other circa-

dian processes involved in sleep such as body temperature. 

Lifestyle or illness can also lead to reduced physical activity 

in late-life which may disrupt circadian thermoregulation 

which is important to sleep onset and maintenance. Second, 

although not considered the main etiological factor in most 

theories of primary insomnia (see86 for a notable exception), 

the sleep homeostatic process may play a more central role in 

late-life insomnia as indicated by the pronounced reduction 

in SWS quantity and amplitude among older adults.74,87

Sleep architecture changes, described above, are seen in 

older adults with and without sleep complaints. Therefore 

these changes are viewed as contributing factors to late-life 

insomnia and not stand-alone causes, per se. Sleep dete-

rioration seen in late-life is likely the result of age-related 

changes in the interactions of circadian and homeostatic 

sleep processes12,88 which may predispose older adults to 

developing insomnia.74

Cognitive factors
As a subjective complaint, cognitive factors have a direct etio-

logical relationship to insomnia. Specifically, the perception 

of sleeplessness as a problem is a cognitive factor explicit in 

the definition of insomnia.75 There may be cognitive changes 

in late-life that contribute to insomnia complaints. Indeed, 

attention,89 information processing, sensory processing, and 

long-term memory have been posited as direct etiological 

mechanisms in insomnia,76 and reduced working memory, 

processing speed, reaction time, and controlled attention 

are considered part of normal aging.90,91 Late-life insomnia 

may relate to these specific changes in cognitive functions 

via a sleep-interpreting process.75 For example, decreased 

controlled attention may disrupt the required deactivation 

of sensory processing and consciousness centers required 

for the perception of sleep onset. As with the other two fac-

tors discussed above, cognitive factors alone are insufficient 

for explaining the etiology of insomnia (eg, malingering or 

hypochondria should be considered in this case).
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Mechanistic interactions of etiological 
factors of late-life insomnia
The three etiological factors of late-life insomnia discussed 

above may not only directly contribute to insomnia but may 

also interact with each other, thus they may have an indirect 

etiological role as well. Indeed, each factor alone is insuf-

ficient for explaining the etiology of late-life insomnia. Pres-

ently, it is believed that the sleep systems and arousal systems 

of the brain function relatively independently,92 but they likely 

interact with cognitive factors such that the presence of either 

arousal and cognitive factors or sleep system dysregulation 

and cognitive factors may be necessary for the manifestation 

of late-life insomnia. Treatment options which enhance sleep 

propensity (via consolidation of the sleep systems), decrease 

arousal during the desired sleep period, and target relevant 

cognitive factors are likely to be effective at treating most 

cases of late-life insomnia.

Targets of psychological treatment  
of late-life insomnia
A common assumption is that health problems with physio-

logical mechanisms, such as late-life insomnia, require medi-

cal and/or pharmacological intervention. However, there is 

growing recognition that this view overlooks the importance 

of the mind–body connection and the demonstrated ability 

of nonmedical interventions, such as cognitive–behavioral 

techniques, to therapeutically alter the physiological mecha-

nisms underlying health problems. Specifically, in the case of 

late-life insomnia, the effectiveness of cognitive–behavioral 

techniques in treating insomnia may be, in part, due to their 

ability to enhance physiological homeostatic and circadian 

sleep propensity and reduce physiological arousal during the 

desired sleep period.

Each component of cognitive–behavioral therapy for 

insomnia (CBTi), described in detail below, may target one 

or all of the three factors posited to contribute to late-life 

insomnia. Concerning arousal, reconditioning the bed such 

that it no longer induces arousal is a major goal of this treat-

ment. Relaxation techniques are believed to reduce cogni-

tive and physiological arousal, while several sleep hygiene 

suggestions are aimed at reducing behaviors and eliminating 

substances (eg, tobacco) believed to increase arousal before 

bedtime. With respect to the sleep systems, the treatment 

techniques of sleep restriction and stimulus control seek to 

consolidate sleep into a desired sleep period.86 Sleep hygiene 

recommendations to avoid caffeine (an adenosine antagonist 

which reduces this homeostatic substance), and include 

daily exercise (to enhance adenosine), may help enhance the 

 efficacy of the homeostatic sleep drive and improve sleep 

in older adults with insomnia. Indeed, at least one study 

conducted in older adults with insomnia showed that sleep 

restriction significantly increased SWS and boosted slow-

wave activity by about 30%.93 Treatments aimed at regulating 

and maximizing the circadian sleep drive include regular in 

and out of bed times, bright light exposure, and exercise.

Relating to cognitive factors, treatment components 

include psychoeducation about the individual’s unique 

sleep requirements, which may be significantly less than 

the ideal 8 hours he or she received as a young adult, and 

cognitive therapy for challenging thoughts about sleep, such 

as attributing all daytime impairment to sleep difficulties 

(ie, determining whether daytime impairments are due to 

sleep loss or have some other explanation). Overall, the 

development of new cognitive-behavioral techniques may 

be guided by the cumulative goal of enhancing homeostatic 

and circadian sleep propensity during the desired sleep 

period, mitigating arousal, and providing a cognitive state 

conducive to sleep.

Treatment of late-life insomnia
Pharmacological treatments
Sedative/hypnotic medications are frequently prescribed 

as a treatment for insomnia in older adults. As described 

above, there is considerable evidence42–45 supporting use of 

BZRA medications for treatment of acute insomnia. While 

the majority of these investigations have included few or no 

older adults as part of the study population, a meta-analysis 

by Glass and colleagues43 supported use of BZRA medica-

tions for acute insomnia treatment in older adults. A consid-

eration discussed in the meta-analytic review by Dundar and 

colleagues is that funding by the pharmaceutical industry for 

many of the clinical trials examining the efficacy of BZRA 

medications may introduce bias into the findings.42

There has been less investigation done on these medica-

tions for long-term treatment, with almost no data on long-

term use of BZRA medications in older adults. Double-blind, 

placebo-controlled, multicenter studies have supported 

long-term use (3–6 months) of eszopiclone (N = 791),94 

zolpidem (N = 199),95 ramelteon (N = 451),96 and zaleplon 

(N = 576; open-label trial).97 Of these medications, however, 

only zaleplon was tested in an older adult population.97 

Zaleplon produced improved sleep in older adults relative 

to placebo during a 6–12-month open label trial.97 As the 

other medications were examined in adult populations, but 

not specifically examined for use in older adults, it is dif-
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ficult to determine whether these results may be generalized 

to elderly individuals given the unique circumstances of 

increased likelihood of comorbidities, changes in physi-

ological sleep parameters, and altered drug metabolism in 

this group.

An RCT in older adults with primary insomnia98 

reported no difference between zopiclone and placebo for 

most outcomes, and found that cognitive behavioral therapy 

outperformed zopiclone on 3 of 4 outcome measures (sleep 

efficiency, total awake time, minutes of slow wave sleep) at 

both short-term (6 weeks) and long-term (6 months) evalu-

ation. Additionally, a recent review99 synthesizing results 

from meta-analyses and RCTs comparing BZRA medications 

and behavioral treatments for insomnia concluded that both 

treatments are efficacious in the short-term. However, they 

noted that behavioral treatments produced significantly more 

durable effects after treatment discontinuation compared to 

BZRA medications, and there was very limited evidence that 

BZRA medications retain long-term efficacy after treatment 

discontinuation.

These f indings have important implications for 

 treatment decision-making. The newer BRZA medications, 

such as zolpidem, zaleplon, and eszopiclone, were cre-

ated to address the negative side effect profile of the older 

benzodiazepine medications. The BZRA medications, 

including both the older benzodiazepine medications and 

the newer “z-drugs” (eg, zolpidem, zaleplon, zopiclone, 

eszopilone), can result in a number of adverse effects, 

including impaired cognitive functioning, daytime seda-

tion, confusion, lack of motor coordination, and increased 

risk of falls.22,51,100 Some initial evidence suggested that 

these newer medications had fewer side effects than the 

older BZRA medications,101–103 although additional meta-

analyses have reported similar adverse event profiles for 

older benzodiazepine medications and newer z-drugs in 

older adults.43 However, these adverse effects tend to be 

less severe and less frequent with the newer z-drugs, likely 

due to the shorter half-lives of these newer agents.22 Elderly 

individuals appear to be particularly susceptible to adverse 

effects due to age-related changes in pharmacodynamics, 

pharmacokinetics, and drug interactions that affect how 

medications are metabolized.103 These medications also 

change the sleep architecture in older adults.104 Addition-

ally, some of the more unusual, but rare, side effects of 

the newer BRZA medications, such as sleep-walking and 

sleep-eating,105–108 could be particularly problematic for 

elderly individuals, due to risks of falls or comorbid medi-

cal conditions such as diabetes.

While not approved for this use, antidepressant 

medications are often prescribed off-label as treatment for 

insomnia in older adult populations. There is little evidence 

to support this practice, and a recent study by Reynolds and 

colleagues found that an antidepressant medication (parox-

etine) was not effective for treating insomnia in an elderly 

sample.109 Use of antidepressants for treatment of insomnia 

among older adults also carries the risk of serious adverse 

events, such as falls, confusion, cognitive difficulties, and 

exacerbation of occult sleep disorders.110 The possibility 

for interactions with medications taken for other conditions 

further increases the risk of negative side effects.

In summary, there is a large body of evidence from RCTs 

and meta-analyses to support the use of BZRA medications 

as treatment options for acute insomnia.42–45 Additionally, 

while there are data to support long-term use of eszopiclone, 

zaleplon, ramelteon, and zolpidem, only zaleplon has been 

examined within an older adult population. This limits the 

extent to which support for other medications can be applied 

to older adults. Due to the chronicity, increased likelihood of 

comorbid conditions, and the possibility of interactions with 

other medications, as well as the altered pharmacokinetics of 

these medications in older adults, these medications should be 

used with caution and monitored closely for adverse effects 

and potential drug interactions. Patients using these medica-

tions for an extended period of time should also be monitored 

for the potential development of dependence and tolerance. 

Evidence is lacking for the use of antidepressant medication 

to treat insomnia among elderly individuals, either as an acute 

intervention or on a more chronic basis.

Psychological treatment approaches
Psychologists trained in behavioral sleep medicine, a sub-

specialty of behavioral medicine and clinical/health psychol-

ogy, use a variety of different techniques all of which are 

aimed at improving and/or alleviating the sleep complaints 

of older adults with insomnia. The most commonly employed 

techniques include: sleep education, sleep hygiene, relax-

ation training, cognitive therapy, stimulus control, and sleep 

restriction. For the most part, these various techniques 

have been more thoroughly researched than the previously 

described sedative/hypnotic medications. Each technique is 

individually described below, including empirical evidence 

for or against their use. This section is followed by a sub-

section which describes commonly applied combination 

packages of psychological interventions. This is typically 

referred to as cognitive–behavioral therapy for insomnia, 

or CBTi.
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Sleep education
Sleep education is comprised of several basic facts regarding 

late-life changes in sleep (ie, increased awake time during the 

night) and sleep need (ie, potential reduction in total sleep 

requirements). To our knowledge, sleep education has not 

been evaluated as a stand-alone treatment modality for insom-

nia experienced by older adults and is used only as an adjunct 

to other psychological treatment techniques. Furthermore, 

we do not believe the basic edification of patients to be suf-

ficient to engender change independent of other therapeutic 

techniques. The basic concepts taught during sleep education 

with the elderly are described in Table 1.

Sleep hygiene
Many older adults adopt behaviors that are disruptive to 

achieving optimal sleep. Sleep hygiene is a composite of 

instructions that targets these sleep disruptive behaviors and 

aims at eliminating them from the patient’s behavioral rep-

ertoire. The most common sleep hygiene recommendations 

are listed in Table 1. Currently, there is a limited number of 

empirical investigations of the utility of sleep hygiene as 

a stand-alone treatment for late-life insomnia. To this end, 

several researchers have employed sleep hygiene as part of 

a control/placebo condition,109,111,112 supporting the broadly 

subscribed to idea that sleep hygiene, in isolation, is unlikely 

to generate clinically meaningful change in the sleep of older 

patients. Not surprisingly, a recent review conducted by 

McCurry and colleagues revealed that sleep hygiene alone 

does not meet the needed criteria to be considered an evidence-

based treatment for late-life insomnia. Criteria used to deter-

mine if treatments were evidence-based included: 50% of the 

target problem post-treatment outcome measures must have 

demonstrated statistically significant between-group treatment 

effects; and between group effect sizes must have been at 

Table 1 Psychological techniques used in the treatment of late-
life insomnia

Common sleep education components for older adults*

 • Increased prevalence of sleep disturbance

 • Increase in sleep onset latency (SOL)

 • Increase in wake time after sleep onset (WASO)

 • Increase in number of nighttime awakenings (NWAK)

 • Increase in hypnotic use

 • Increase in napping

 • Decreased total sleep time (TST)

 • Good sleep can be re-learned

Common sleep hygiene components

 • Avoid caffeine after noon

 • Avoid exercise within 2 hours of bedtime

 • Avoid nicotine within 2 hours of bedtime

 • Avoid alcohol within 2 hours of bedtime

 • Avoid heavy meals within 2 hours of bedtime

Common relaxation practices**

 • Progressive muscle relaxation

 • Passive muscle relaxation

 • Autogenic phrases

 • Diaphragmatic/deep breathing

 • Mental imagery

 • Meditation

 • Biofeedback

Stimulus control instructions***

 • Go to bed only when tired

 • Do not use the bed/bedroom for anything but sleep and sex

 • If sleep is not obtained in 15–20 minutes, leave the bed/bedroom

 • Only return to bed upon tiredness

 • Repeat bullet #3 as necessary

 • Wake at the same time every morning

 • Avoid daytime napping

(Continued)

Table 1 (Continued)

Sleep restriction instructions

 •  Calculate average time in bed (TIB) and TST for the previous  
1–2 Weeks

 •  If average sleep efficiency (SE)  90%, Increase TIB by 
30 minutes****

 • If average SE  85%, Decrease TIB by 30 minutes****

 •  Retire at same time every night. wake at the same time every  
morning

 • Avoid daytime napping

Cognitive therapy guidelines/instructions

 •  Maladaptive thoughts, beliefs, and attitudes can precipitate and/or 
perpetuate insomnia

 •  Maladaptive thoughts, beliefs, and attitudes can cause negative emo-
tional responses that may disrupt sleep

 • Maladaptive thoughts, beliefs, and attitudes can be changed

 •  Cognitive restructuring or thought challenging is a technique to 
examine the evidence for/against thoughts, beliefs, and attitudes 
about sleep and aims to replace them with more adaptive/realistic 
thoughts, beliefs, and attitudes

Notes: *Components are commonly observed age-related changes in sleep. 
**All the above forms of relaxation aim to engender reductions in physiological 
and cognitive arousal. ***Sleep may initially worsen. This should be expected, but 
may result in a sleep debt that may facilitate later positive changes. ****If SE is 
between 85% and 90% do not adjust TIB. The above techniques can be effectively 
combined to created multicomponent psychological treatments for older adults 
with insomnia.
Abbreviations: SOL, sleep onset latency; WASO, wake after sleep onset; NWAK, 
number of nocturnal awakenings; TST, total sleep time.
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least 0.20.113 However, it is our experience that when non-sleep 

specialists (medical doctors and psychologists alike) employ 

non-pharmacological treatments for late-life insomnia, sleep 

hygiene is the most common treatment employed.

Relaxation training
Given the theorized connection between hyperarousal and 

sleep disturbances in late-life, psychological treatments 

aimed at reducing arousal in order to improve sleep are 

common. Relaxation training broadly includes a variety of 

techniques each aimed at minimizing patient physiological 

and/or cognitive arousal with the hope of generating positive 

changes in the individual’s ability to commence and/or sustain 

sleep. As an aside, the elderly have a much greater likelihood 

of experiencing a concomitant pain disorder. The presence 

of a pain disorder may make progressive muscle relaxation 

(PMR) ineffective at inducing a sense of relaxation, because 

tensing and releasing muscles in the areas affected by pain 

may exacerbate the pain condition; thus, we recommend the 

use of a passive relaxation procedure for such patients, such 

as the technique outlined by Lichstein.114

The efficacy of relaxation training to engender desired 

changes, when used as a stand-alone psychological treatment, 

in older adults’ sleep is uncertain. In fact, empirical investiga-

tions comparing relaxation training to other forms of psy-

chological treatment for late-life insomnia have unanimously 

found minimal positive results that were typically inferior to 

other psychological treatment modalities to which relaxation 

was being compared.114 This conclusion is underscored by 

McCurry and colleagues’ verdict that relaxation training 

does not have sufficient empirical backing to be considered 

an evidence-based treatment for late-life insomnia.113 Various 

relaxation strategies are listed in Table 1.

Cognitive therapy
Theories of cognitive psychology posit that cognitive dis-

tortions (ie, unrealistic beliefs, attitudes, and thoughts) 

contribute to, engender, and sustain unhealthy emotions and 

behaviors. Cognitive therapy aims to identify and change 

sleep-incompatible thoughts, attitudes, beliefs, and expecta-

tions in order to reduce negative sleep-associated emotions 

and promote sleep-compatible behaviors. This is classically 

achieved through the application of psychological techniques, 

such as cognitive restructuring and thought-challenging. 

There are, to the best of our knowledge, no published empiri-

cal investigations examining the effects of cognitive therapy, 

unaided, on the sleep complaints of elderly patients. In this 

vein, McCurry and associates’ review of the extant literature 

did not reveal adequate support to propose cognitive therapy 

be considered an evidence-based treatment for late-life 

insomnia.113 The general practices and principles of cognitive 

therapy for late-life insomnia are listed in Table 1.

Stimulus control
Older adults with insomnia commonly develop learned 

associations between the bed or bedroom and being awake. 

Stimulus control115 is a behavioral technique that attempts 

to reduce patients’ learned behavioral associations between 

the bed, bedroom, and wakefulness. These instructions are 

exclusively intended to amplify the patient’s connection 

of the bedroom and bed to somnolence and sleeping. The 

specifics of stimulus control (Table 1) are intended to mini-

mize patient bedroom/bed behavior to sleep and sex only, 

hence increasing the bedroom and bed as a cue for sleep. 

Most sleep psychologists view stimulus control as a very 

powerful tool to improve disturbed sleep. It has even been 

suggested that stimulus control is “one of the most effective 

single-component treatments” for late-life insomnia.116 This 

argument is supported by numerous empirical studies that 

have found moderate to strong effects of stimulus control 

on the self-reported sleep of older adults.117–119 For example, 

a trial comparing sleep hygiene plus stimulus control to a 

waitlist condition in older adults found improvements in 

sleep onset latency of over 30 minutes and improvements 

in wake time after sleep onset of approximately 13 minutes 

while the waitlist condition did not significantly change.119 

Yet, stimulus control has not yet met the necessary criteria 

to be considered an evidence-based treatment for late-life 

insomnia. This appears to primarily be the result of a lack 

of research investigating the effects of this psychological 

treatment option in isolation from other techniques often 

included under the rubric of CBTi.113

Sleep restriction
Sleep restriction is a behavioral technique aimed at reducing 

the quantity of superfluous awake time in bed that the patient 

experiences during the course of the night. (Note, sleep com-

pression is a very similar psychological technique with the 

same goals as sleep restriction. However, sleep compression 

involves a more gradual reduction of time in bed.) This is 

accomplished by prescribing sleep time (or better described 

as amount of time to be spent in bed) that is close in quantity 

to actual time spent asleep by that patient (Table 1). The main 

goals of restriction practices are to provide the patient with 

one long, continuous block of sleep that is comparatively 

continuous and of decent quality. Like stimulus control, 

sleep restriction is believed to engender change through a 

relative reduction of the association between the bed/bedroom 
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and being awake. Sleep restriction may also exert change 

by building a sleep debt which may consequently assist in 

improving disrupted sleep. Sleep restriction is often regarded 

as an efficacious psychological treatment for insomnia in late-

life. Improvements are traditionally seen in the subjectively-

reported sleep onset latency (SOL) and wake time after sleep 

onset (WASO) of elderly patients.120–123 For example, a study 

comparing the treatment of insomnia in older adults using 

sleep hygiene and sleep restriction reported improvements 

in the sleep restriction group of 25–30 minutes for both SOL 

and WASO, while the sleep hygiene group experienced much 

less change (ie, 2 minute reduction in SOL and 17 minute 

reduction in WASO).122 Sleep restriction is the only psycho-

logical treatment option in isolation that fulfills the American 

Psychological Association’s requirements to be considered an 

evidence-based treatment for late-life insomnia.113

Combination treatments
As was just shown, only one psychological technique cur-

rently meets the criteria to be considered a stand-alone 

efficacious treatment for late-life insomnia. However, using 

various combinations of the previously described techniques, 

psychologists have developed and employed multicomponent 

treatment approaches to the psychological treatment of late-

life insomnia. As previously stated, these multicomponent 

treatments are commonly referred to as CBTi. To be 

considered CBTi, treatment packages must include at least 2 

or more of the previously described treatment options. It is 

our experience that a very common multicomponent CBTi 

package typically includes: sleep education, sleep hygiene, 

relaxation training, stimulus control, sleep restriction, and pos-

sibly cognitive therapy. These multicomponent psychological 

treatment packages have been empirically revealed to engen-

der significant improvements (both statistically and clinically) 

in the subjective report of disruptive sleep (improvements in 

SOL, WASO, and sleep quality rating) in older adults with 

insomnia.111,118,124 Furthermore, multicomponent treatment 

packages fulfill all the necessary requirements to be consid-

ered an evidence-based treatment for late-life insomnia.113

Pharmacological versus psychological 
treatment approaches
The previous reviews of BRZA medications and psychological 

treatments for late-life insomnia point at dramatically different 

outcomes. Head-to-head comparisons of these two distinct 

treatment modalities (pharmacotherapy vs psychotherapy) 

have yet to be thoroughly investigated in older adults. In one 

notable exception, a direct comparision of multi-component 

CBTi, zopiclone, and a placebo control group was made. 

Results revealed that the CBTi condition produced objective 

and subjective improvements in sleep (ie, PSG and sleep diary 

total wake time improved approximately 50 minutes, sleep 

efficiency improved approximately 10%, and time spent in 

slow wave sleep improved by 17 minutes) while the placebo 

and zopiclone conditions did not significantly differ from each 

other.98 In the only other comparison trial, it was found that 

multi-component CBTi, temazepam, and a combined CBTi 

and temazepam group were roughly equivalent in producing 

positive change in sleep patterns at 8 weeks. However, multi-

component CBTi was rated as the most favorable treatment 

condition by patients and produced the most sustainable long-

term changes, as measured at 24-month follow-up.36 Thus, 

based on the admittedly limited direct empirical evidence, it 

appears appropriate to conclude that psychological treatment 

approaches to the treatment of insomnia in older adults are 

preferable to treatment with sedative/hypnotic medications.

Despite that fact that the efficacy of CBTi has been 

established through numerous studies, these interventions 

remain underutilized.125 This is somewhat surprising when, 

in contrast to medications, cognitive-behavioral approaches 

to insomnia treatment have proven effective in the long-term 

treatment of insomnia among older adults,35,36 without inviting 

such concerns as tolerance, adverse side effects, and depen-

dence. Moreover, research suggests that older adult patients 

prefer these treatments to medications.126 Psychological 

treatments of insomnia produce medium-large effect sizes 

(ranging from 0.65–0.94),127,128 with 70%–80% of individuals 

showing improvements following treatment.127 Of particular 

note, the improvements obtained from cognitive–behavioral 

approaches to insomnia treatment are generally well-

 maintained following discontinuation of treatment.36,129,130 

This finding is a notable divergence from the oft-reported 

finding of the loss of benefit in pharmacological treatments 

when the medication is discontinued. Additionally, there 

are few side effects to CBTi and no concerns about adverse 

drug effects. Notwithstanding these many benefits and the 

demonstrated superiority of cognitive–behavioral treatments 

for insomnia compared to pharmacological approaches, this 

type of treatment is underemployed.125 This appears to be the 

result of both an insufficient number of clinicians adequately 

trained in the proper provision of psychological treatments, 

and medical providers’ unfamiliarity with psychological 

treatment options for late-life insomnia.

Innovative psychological approaches  
with older adults
The psychology of sleep is an ever-evolving field with new 

treatment approaches consistently being introduced. Several 
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of these novel approaches are particulary promising when 

used with older adults due to increased applicability and 

their potential to target age-specific aspects of insomnia, as 

described in brief below.

Short-term and group treatment options
Multicomponent CBTi is often very time intensive and 

is typically delivered in 6–10 hour-long individually 

 administered sessions spaced approximately 1-week apart. 

In an attempt to create more primary-care-friendly ver-

sions of multi-component CBTi, several recent empirical 

investigations have examined the efficacy of an altered 

multi-component CBTi that can be effectively delivered in a 

much reduced amount of time. In this vein, researchers have 

documented the successful administration of multicomponent 

CBTi for older adults in the following abbreviated formats: 

four 30-minute sessions;118 one 45-minute session (with one 

30-minute booster session);124 two 25-minute sessions;111 

and two 50-minute sessions (with two 30-minute phone 

 sessions).112 Such trials have typically produced improve-

ments in sleep that are equivalent in size to treatments of 

longer duration (ie, approximately 30-minute improve-

ments in SOL and WASO). A recent review of short-term 

treatment approaches supports their utility for delivering 

effective multi-component CBTi to older individuals with 

insomnia.131

An alternative to the time intensive practice of administer-

ing multicomponent CBTi in individual sessions may be the 

use of a group therapy format. Multiple empirical investiga-

tions have successfully implemented multicomponent CBTi 

in small groups. However, this has been typically done in a 

mixed age range, not specific to older adults. In an excep-

tion, at least one empirical investigation has succesfully 

implemented multi-CBTi for elderly patients in groups of 

4–6 individuals.132 Similar to abbreviated treatment formats, 

a review of group treatment approaches suggests it, too, holds 

promise for delivering effective multicomponent CBTi.131 

However, it appears no known multicomponent CBTi group 

treatment study has attempted to capitalize on traditional 

group factors. McCrae and colleagues have suggested a need 

to investigate the additive benefit of potentially capitalizing 

on these group factors rather than simply applying individual 

multi-component CBTi to multiple individuals at once.131

Bright light therapy
The aim of bright light therapy (BLT) is to regulate the cir-

cadian concentrations of melatonin to improve sleep. This 

treatment has been studied as an intervention for late-life 

insomnia with mixed results. In general, these studies did 

not support its use as a stand-alone treatment.133–135 Impor-

tantly, BLT is not a standardized treatment and there is a 

lack of consensus on optimum administration of bright light 

(ie, intensity, duration, and timing of exposure). As a result, 

BLT does not currently meet the scientific requirement to be 

considered an evidence-based treatment for late-life insom-

nia.136 Nevertheless, preliminary research suggests that BLT 

may regulate circadian body temperature, reduce nighttime 

wakening, and daytime napping in older adults. It is possible 

that when combined with other interventions, such as exer-

cise or multicomponent CBTi, this treatment may improve 

sleeplessness, particularly for older individuals with limited 

light exposure, such as institutionalized older adults. Addi-

tional research is needed to determine if BLT may enhance 

the effectiveness of CBTi in elderly populations. It should 

be noted that negative side effects have been reported with 

this treatment including: irritation, anxiety, agitation, head-

aches, nausea, dry skin, as well as, eye dryness, sensitivity, 

and vascular injury to eye tissue.85

Exercise
Exercise is often included as a sleep hygiene suggestion but 

recent research suggests that spending more time specifi-

cally working with patients to develop an exercise plan may 

be beneficial to their sleep. Although research on exercise 

in older adults with insomnia is sparse, the potential of this 

behavioral treatment to improve sleep in late-life is both 

promising and exciting. In three randomized control trials, 

exercise significantly improved PSG markers of sleep depth 

and continuity, self-reported sleep quality, sleep onset latency, 

sleep duration, sleep restoration, and sleep efficiency among 

older adults with moderate sleep complaints.137–139

Several potential mechanisms have been proposed to 

explain the relationship between exercise and sleep improve-

ment.140 Thermoregulation theorists posit that daily increases 

in core body temperature, through exercise, activates the 

production and release of melatonin, thus enhancing the 

circadian sleep drive and sleep promotion.141,142 In contrast, 

proponents of the restoration theory argue that increased day-

time catabolic activity (via exercise) leads to increased ana-

bolic activity during sleep, resulting in improved sleep.143,144 

Another possibility, articulated in the biochemical regulation 

theories of sleep, is that exercise increases sleep promoting 

substances (ie, adenosine,145 IL-1, IL-6, and TNF-α146) in 

the brain which are related to enhanced sleep homeostasis. 

Other proposed mechanisms include potential anxiolytic 

and antidepressant effects, health promoting effects, and 
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circadian phase shift effects of exercise that may indirectly 

improve sleep.147 Regrettably, the number of studies to 

suggest that exercise is a stand-alone, evidence-based treat-

ment for late-life is insufficient.147 There is an urgent need 

for randomized control trials of treatments that include an 

exercise component for late-life insomnia.140

Psychological treatment of insomnia  
in special populations of older adults
The elderly are at an increased risk for many health-related 

disorders, making the diagnosis and treatment of primary 

or solitary insomia increasingly unlikely within this patient 

population. The sections below provide a brief review of the 

literature which has examined the psychological treatment of 

insomnia in older dementia patients and caregivers, comorbid 

insomnia in late-life, and insomnia in older adults who are 

dependent on sedatives/hypnotics.

Dementia patients and dementia caregivers
Older adults with dementia frequently have an accompany-

ing sleep disturbance and pharmacotherapy appears to be 

the treatment of choice among physicians. However, the 

efficacy of sedatives/hypnotics in this patient population has 

been questioned.148 Adapting commonly employed multi-

component CBTi practices for use with dementia patients 

may be more appropriate. One such adaptation has been to 

train caregivers of dementia patients to implement multi-

component CBTi with their care recipients.149 Attention 

must also be paid to the sleep of the caregiver. Caregivers 

commonly complain of poor sleep and this has shown to be 

predictive of caregivers’ decision to institutionalize their care 

recipients. Thus, multicomponent CBTi, including exercise, 

has been suggested as a frontline treatment option for care-

givers.150 Additional research is still needed in this arena 

to determine the efficacy of multi-component CBTi when 

applied to dementia patients and their caregivers.

Comorbid insomnia
Comorbid insomnia is very common in late-life and can occur 

in conjunction with medical (eg, arthritis, cancer, demen-

tia, etc) and/or psychological (eg, anxiety, bereavement, 

depression/dysthymia, adjustment disorders, etc) conditions. 

Late-life insomnia comorbid with medical conditions has 

been found to be responsive to multicomponent CBTi.151 

A study comparing the responsiveness of older adults with 

either comorbid medical or psychological disturbances to 

multi-component CBTi found no distinctions between the 

groups; both responded equally well.152 Furthermore, some 

researchers have not employed the typical medical and 

psychological exclusionary criteria used in the majority 

of psychological treatment studies and have still reported 

multi-component CBTi to be an effective treatment of late-

life sleep disturbances.118,124 Thus, in the context of normal 

age-related medical and psychological comorbidities, CBTi 

appears efficacious in treating insomnia.

Hypnotic-dependent insomnia
High reliance on pharmacotherapies coupled with the lack of 

long-term improvements associated with hypnotic medication 

have resulted in hypnotically dependent insomnia in late-

life being a quite common experience. Hypnotic-dependent 

insomnia is a condition characterized by the experience of 

insomnia symptoms concomitant with sedative/hypnotic 

medication use. Importantly, sleep may actually worsen 

upon medication termination. This is referred to as rebound 

insomnia whereby individuals find themselves unable to 

stop taking their prescription medication, but they continue 

to report disrupted sleep. Multicomponent CBTi has been 

shown to be effective in improving the sleep of hypnotically 

dependent elders with insomnia without requiring cessation 

of their sedative/hypnotic medications.153 Multicomponent 

CBTi has also been employed as an adjunct to traditional 

medication tapering procedures. When used in addition to 

medication tapering, CBTi + tapering produces much higher 

rates of hypnotic abstinence at 12-month follow-up154 and 

reductions in insomnia symptoms than tapering alone.155 

In summary, it appears multicomponent CBTi should be an 

integral element of sedative/hypnotic withdrawal programs 

for older adults with insomnia.

Conclusion
A plethora of factors appear to be related to the occurrence of 

late-life insomnia. The myriad of quality of life and societal 

consequences of this disorder necessitate effective treatment. 

Late-life insomnia’s chronic and comorbid nature makes 

psychological treatment techniques a preferable treatment 

approach; however, they remain vastly underutilized while 

sedative/hypnotic medications remain the most commonly 

prescribed treatment. This may be due to a lack of profession-

als trained in the psychological treatment of late-life insomnia 

or to a deficiency of knowledge regarding these treatment 

options by primary care physicians, to whom the majority 

of older adults with insomnia present. Whatever the cause, 

active steps to remedy the problem appear warranted.

A major research initiative to develop methods to increase 

referrals for psychological treatment of late-life insomnia and 
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explore factors associated with physician hesitation to refer 

patients for such treatment seems appropriate. Future research 

should also continue to investigate ways to further adapt psy-

chological treatments of insomnia to reach a maximal number 

of patients (ie, short-term and group approaches). Additional 

empirical investigations into the effectiveness, as opposed to 

the efficacy, of psychological treatments for late-life insomnia 

are needed. This will likely require researchers to continue 

to develop adequate placebo options for CBTi trials. Thus 

far, psychological treatments for insomnia in late-life have 

typically been compared to a waitlist control condition. How-

ever, several studies have employed a quasi-desensitization 

placebo condition which employs hierarchical imaginary 

exposure to sleep-related material.123,156 These studies largely 

resulted in similar patterns of outcomes to those found in 

waitlist-controlled trials. Demonstration of the real-world 

applicability and translation of laboratory-based science into 

the public health sector must be the ultimate goal of applied 

psychological inquiry. Thus, development of adequate pla-

cebo conditions that can demonstrate the effectiveness of 

CBTi over “common factors” is of critical importance.

Future empirical investigators would be wise to examine 

the experience level of the therapist involved in clinical trials, 

as the vast majority of trials employ graduate student level 

trainees as therapists. Lastly, special attention to the recruit-

ment, screening, and retainment of research participants is 

necessary. There is great heterogeneity between research 

trials, and that makes recommendations and comparisons 

difficult. Additionally, many clinical trials are plagued by 

small sample sizes, potentially introducing issues related to 

the generalizability of findings.

Disclosures
The authors report no conflicts of interest in this work.

References
 1. Mellinger GD, Balter MB, Uhlenhuth EH. Insomnia and its treatment: 

prevalence and correlates. Arch Gen Psychiatry. 1985;42(3): 
225–232.

 2. Morgan K, Clarke D. Risk factors for late-life insomnia in a representa-
tive general practice sample. Br J Gen Pract. 1997;47(416):166–169.

 3. Hillman DR, Murphy AS, Pezzullo L. The economic cost of sleep 
disorders. Sleep. 2006;29(3):299–305.

 4. Ohayon MM, Roth T. Place of chronic insomnia in the course of depres-
sive and anxiety disorders. J Psychiatr Res. 2003;37(1):9–15.

 5. Walsh JK. Clinical and socioeconomic correlates of insomnia. J Clin 
Psychiatry. 2004;65 Suppl 8:13–19.

 6. Ohayon MM, Caulet M, Philip P, Guilleminault C, Priest RG. How sleep 
and mental disorders are related to complaints of daytime sleepiness. 
Arch Intern Med. 1997;157(22):2645–2652.

 7. American Psychiatric Association. Diagnostic and Statistical Manual of 
Mental Disorders, Text Revision (DSM-IV-TR). 4th edition, Text Revi-
sion ed. Washington, DC: American Psychiatric Association 2000.

 8. American Academy of Sleep Medicine. International Classification of 
Sleep Disorders. 2nd ed. Diagnostic and Coding Manual Westchester, 
IL: American Academy of Sleep Medicine; 2005.

 9. World Health Organization. The International Classification of 
 Diseases, 10th rev.: ICD-10 Geveva, Switzerland. World Health 
Organization; 1992.

 10. Ancoli-Israel S. Normal human sleep at different ages: sleep in the 
older adult. In: Kilduff TS, editor. Basics of Sleep Guide. Westchester, 
IL: Sleep Research Society; 2005.

 11. Dement WC, Miles LE, Carskadon MA. “White paper” on sleep and 
aging. J Am Geriatr Soc. 1982;30(1):25–50.

 12. Dijk DJ, Duffy JF, Czeisler CA. Contribution of circadian physiol-
ogy and sleep homeostasis to age-related changes in human sleep. 
 Chronobiol Int. 2000;17(3):285–311.

 13. Duffy JF, Czeisler CA. Age-related change in the relationship between 
circadian period, circadian phase, and diurnal preference in humans. 
Neurosci Lett. 2002;318(3):117–120.

 14. Doghramji PP. Recognizing sleep disorders in a primary care setting. 
J Clin Psychiatry. 2004;65 Suppl 16:23–26.

 15. Foley DJ, Monjan AA, Brown SL, Simonsick EM, Wallace RB, 
Blazer DG. Sleep complaints among elderly persons: an epidemiologic 
study of three communities. Sleep. 1995;18(6):425–432.

 16. Yesavage JA, Brink TL, Rose TL, et al. Development and validation of 
a geriatric depression screening scale: a preliminary report. J Psychiatr 
Res. 1982;17(1):37–49.

 17. Spielberger CD, Gorsuch RL, Lushene RE. Manual for the State-Trait 
Anxiety Inventory. Palo Alto, CA: Consulting Psychologists Press; 
1970.

 18. Johns MW. A new method for measuring daytime sleepiness: the 
epworth sleepiness scale. Sleep. 1991;14(6):540–545.

 19. Morin CM, Gramling SE. Sleep patterns and aging: comparison of 
older adults with and without insomnia complaints. Psychol Aging. 
1989;4(3):290–294.

 20. Sanford SD, Lichstein KL, Durrence HH, Riedel BW, Taylor DJ, 
Bush AJ. The influence of age, gender, ethnicity, and insomnia on 
Epworth sleepiness scores: a normative US population. Sleep Med. 
2006;7(4):319–326.

 21. Vitiello MV, Moe KE, Prinz PN. Sleep complaints cosegregate with 
 illness in older adults: clinical research informed by and informing 
epidemiological studies of sleep. J Psychosom Res. 2002;53(1): 
555–559.

 22. NIH State of the Science Conference statement on Manifestations and 
Management of Chronic Insomnia in Adults statement. J Clin Sleep 
Med. 2005 15;1(4):412–421.

 23. McCrae CS, Lichstein KL. Secondary insomnia: diagnostic challenges 
and intervention opportunities. Sleep Med Rev. 2001;5(1):47–61.

 24. Katz DA, McHorney CA. Clinical correlates of insomnia in patients 
with chronic illness. Arch Intern Med. 1998;158(10):1099–1107.

 25. Nierenberg AA, Keefe BR, Leslie VC, et al. Residual symptoms in 
depressed patients who respond acutely to fluoxetine. J Clin Psychiatry. 
1999;60(4):221–225.

 26. Unruh M, Redline S, An M, et al. Subjective and objective sleep 
quality and aging in the Sleep Heart Health Study. J Am Geriatr Soc. 
2008;56(7):1218–1227.

 27. Young T, Shahar E, Nieto F, et al. Predictors of sleep-disordered breath-
ing in community-dwelling adults: the Sleep Heart Health Study. Arch 
Intern Med. 2002;162(8):893–900.

 28. Lichstein KL, Stone KC, Nau SD, McCrae CS, Payne KL. Insomnia 
in the elderly. Sleep Med Clin. 2006;1(2):221–230.

 29. Brooks JO 3rd, Friedman L, Bliwise DL, Yesavage JA. Use of the 
wrist actigraph to study insomnia in older adults. Sleep. 1993;16(2): 
151–155.

 30. Bliwise DL, King AC, Harris RB, Haskell WL. Prevalence of self-
reported poor sleep in a healthy population aged 50–65. Soc Sci Med. 
1992;34(1):49–55.

 31. Morin CM, Mimeault V, Gagne A. Nonpharmacological treatment of 
late-life insomnia. J Psychosom Res. 1999;46(2):103–116.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Nature and Science of Sleep 2010:2 59

Tackling sleeplessness in older adultsDovepress

submit your manuscript | www.dovepress.com

Dovepress 

 32. Ohayon MM. Epidemiology of insomnia: what we know and what we 
still need to learn. Sleep Med Rev. 2002;6(2):97–111.

 33. Stewart R, Besset A, Bebbington P, et al. Insomnia comorbidity and 
impact and hypnotic use by age group in a national survey population 
aged 16 to 74 years. Sleep. 2006;29(11):1391–1397.

 34. National Sleep Foundation. Sleep in America Poll. Washington, DC: 
National Sleep Foundation; 2003.

 35. Irwin MR, Cole JC, Nicassio PM. Comparative meta-analysis of 
behavioral interventions for insomnia and their efficacy in middle-
aged adults and in older adults 55+ years of age. Health Psychol. 
2006;25(1):3–14.

 36. Morin CM, Colecchi C, Stone J, Sood R, Brink D. Behavioral and phar-
macological therapies for late-life insomnia: a randomized controlled 
trial. JAMA. 1999;281(11):991–999.

 37. Hohagen F, Kappler C, Schramm E, et al. Prevalence of insomnia in 
elderly general practice attenders and the current treatment modalities. 
Acta Psychiatr Scand. 1994;90(2):102–108.

 38. Vitiello MV, Larsen LH, Moe KE. Age-related sleep change: gender and 
estrogen effects on the subjective-objective sleep quality relationships 
of healthy, noncomplaining older men and women. J Psychosom Res. 
2004;56(5):503–510.

 39. Kupfer DJ, Reynolds CF 3rd. Management of insomnia. N Engl J Med. 
1997;336(5):341–346.

 40. Morin CM, Wooten V. Psychological and pharmacological approaches 
to treating insomnia. Clin Psychol Rev. 1996;6:521–542.

 41. Roth T, Roehrs TA. Issues in the use of benzodiazepine therapy. J Clin 
Psychiatry. 1992;53 Suppl:14–18.

 42. Dundar Y, Dodd S, Strobl J, Boland A, Dickson R, Walley T. Com-
parative efficacy of newer hypnotic drugs for the short-term man-
agement of insomnia: a systematic review and meta-analysis. Hum 
Psychopharmacol. 2004;19:305–322.

 43. Glass J, Lanctôt KL, Herrmann N, Sproule BA, Busto UE. Sedative 
hypnotics in older people with insomnia: meta-analysis of risks and 
benefits. BMJ. 2005;331:1169–1175.

 44. Holbrook AM, Crowther R, Lotter A, Cheng C, King D. Meta-
analysis of benzodiazepine use in the treatment of insomnia. CMAJ. 
2000;162:225–233.

 45. Nowell PD, Mazumdar S, Buysse DJ, Dew MA, Reynolds CF 3rd, 
Kupfer DJ. Benzodiazepines and zolpidem for chronic insomnia: a 
meta-analysis of treatment efficacy. JAMA. 1997;278(24):2170–2177.

 46. Krystal AD. A compendium of placebo-controlled trials of the risks/
benefits of pharmacological treatments for insomnia: the empirical basis 
for US clinical practice. Sleep Med Rev. 2009;13(4):265–274.

 47. Gillin JC, Byerley WF. Drug therapy: the diagnosis and management 
of insomnia. N Engl J Med. 1990;322(4):239–248.

 48. Greenblatt DJ, Harmatz JS, Zinny MA, Shader RI. Effect of gradual 
withdrawal on the rebound sleep disorder after discontinuation of 
triazolam. N Engl J Med. 1987;317(12):722–728.

 49. Hauri P. The Sleep Disorders. Kalamazoo, MI: Upjohn; 1982.
 50. National Institute of Mental Health. Consensus conference. Drugs 

and insomnia. The use of medications to promote sleep. JAMA. 
1984;251(18):2410–2414.

 51. Morin CM, Kwentus J. Behavioral and pharmacological treatment for 
insomnia. Ann Behav Med. 1988;10:91–99.

 52. Roy-Byrne PP, Hommer D. Benzodiazepine withdrawal: overview 
and implications for the treatment of anxiety. Am J Med. 1988;84(6): 
1041–1052.

 53. Russell J, Lader M. Guidelines for the prevention and treatment of 
benzodiazepine dependence. London, UK: Mental Health Foundation; 
1992.

 54. Morgan K, Dallosso H, Ebrahim S, Arie T, Fentem PH. Prevalence, 
frequency, and duration of hypnotic drug use among the elderly living 
at home. Br Med J (Clin Res Ed). 1988;296(6622):601–602.

 55. Prinz PN, Vitiello MV, Raskind MA, Thorpy MJ. Geriatrics: sleep 
disorders and aging. N Engl J Med. 1990;23:520–526.

 56. Roth T, Zorick F, Wittig R, Roehrs T. Pharmacological and medical 
considerations in hypnotic use. Sleep. 1982;5 Suppl 1:S46–S52.

 57. Bixler EO, Kales A, Soldatos CR, Kales JD, Healey S. Prevalence of 
sleep disorders in the Los Angeles metropolitan area. Am J Psychiatry. 
1979;136(10):1257–1262.

 58. Ohayon MM, Caulet M, Lemoine P. Comorbidity of mental and 
insomnia disorders in the general population. Compr Psychiatry. 
1998;39(4):185–197.

 59. Gislason T, Reynisdottir H, Kristbjarnarson H, Benediktsdottir B. Sleep 
habits and sleep disturbances among the elderly – an epidemiological 
survey. J Intern Med. 1993;234(1):31–39.

 60. Henderson S, Jorm AF, Scott LR, Mackinnon AJ, Christensen H, 
Korten AE. Insomnia in the elderly: its prevalence and correlates in 
the general population. Med J Aust. 1995;162(1):22–24.

 61. Roberts RE, Shema SJ, Kaplan GA. Prospective data on sleep com-
plaints and associated risk factors in an older cohort. Psychosom Med. 
1999;61(2):188–196.

 62. Perlis ML, Giles DE, Buysse DJ, Tu X, Kupfer DJ. Self-reported sleep 
disturbance as a prodromal symptom in recurrent depression. J Affect 
Disord. 1997;42(2–3):209–212.

 63. Reynolds CF 3rd, Frank E, Houck PR, et al. Which elderly patients 
with remitted depression remain well with continued interpersonal 
psychotherapy after discontinuation of antidepressant medication? Am 
J Psychiatry. 1997;154(7):958–962.

 64. Riemann D, Voderholzer U. Primary insomnia: a risk factor to develop 
depression? J Affect Disord. 2003;76(1–3):255–259.

 65. Phillips B, Mannino DM. Do insomnia complaints cause hyper-
tension or cardiovascular disease? J Clin Sleep Med. 2007;3(5): 
489–494.

 66. Schwartz S, McDowell Anderson W, Cole SR, Cornoni-Huntley J, 
Hays JC, Blazer D. Insomnia and heart disease: a review of epidemio-
logic studies. J Psychosom Res. 1999;47(4):313–333.

 67. Pollak CP, Perlick D, Linsner JP, Wenston J, Hsieh F. Sleep problems 
in the community elderly as predictors of death and nursing home 
placement. J Community Health. 1990;15:123–135.

 68. Dew MA, Hoch CC, Buysse DJ, et al. Healthy older adults’ sleep 
predicts all-cause mortality at 4 to 19 years of follow-up. Psychosom 
Med. 2003;65(1):63–73.

 69. Richardson GS. Human physiological models of insomnia. Sleep Med. 
2007;8 Suppl 4:S9–S14.

 70. Stepanski E, Zorick F, Roehrs T, Young D, Roth T. Daytime alertness 
in patients with chronic insomnia compared with asymptomatic control 
subjects. Sleep. 1988;11(1):54–60.

 71. Riemann D, Spiegelhalder K, Feige B, et al. The hyperarousal model 
of insomnia: a review of the concept and its evidence. Sleep Med Rev. 
In press.

 72. Zepelin H, McDonald CS. Age differences in autonomic variables 
during sleep. J Gerontol. 1987;42(2):142–146.

 73. NIH State-of-the-Science Conference Statement on manifestations 
and management of chronic insomnia in adults. NIH Consens State Sci 
Statements. 2005;22(2):1–30.

 74. Vaz Fragoso CA, Gill TM. Sleep complaints in community-living 
older persons: a multifactorial geriatric syndrome. J Am Geriatr Soc. 
2007;55(11):1853–1866.

 75. Lundh LG, Broman JE. Insomnia as an interaction between sleep-
interfering and sleep-interpreting processes. J Psychosom Res. 
2000;49(5):299–310.

 76. Perlis ML, Smith MT, Pigeon WR. Etiology and pathophysiology of 
insomnia. In: Kryger MH, Roth T, Dement WC, editors. Principles and 
Practice of Sleep Medicine. 4th ed. Philadelphia, PA: Elsevier/Saunders; 
2005. p. 714–725.

 77. Matsumura T, Nakayama M, Nomura A, et al. Age-related changes 
in plasma orexin-A concentrations. Exp Gerontol. 2002;37(8–9): 
1127–1130.

 78. Palmer AM, DeKosky ST. Monoamine neurons in aging and  
Alzheimer’s disease. J Neural Transm Gen Sect. 1993;91(2–3): 
135–159.

 79. Krueger JM, Obal F. A neuronal group theory of sleep function. J Sleep 
Res. 1993;2(2):63–69.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Nature and Science of Sleep 2010:260

Dzierzewski et al Dovepress

submit your manuscript | www.dovepress.com

Dovepress 

 80. Kapas L, Obal F Jr, Krueger JM. Humoral regulation of sleep. Int Rev 
Neurobiol. 1993;35:131–160.

 81. Borbely AA, Achermann P. Concepts and models of sleep regulation: 
an overview. J Sleep Res. 1992;1(2):63–79.

 82. Cajochen C, Munch M, Knoblauch V, Blatter K, Wirz-Justice A. Age-
related changes in the circadian and homeostatic regulation of human 
sleep. Chronobiol Int. 2006;23(1–2):461–474.

 83. Yoon IY, Kripke DF, Elliott JA, Youngstedt SD, Rex KM, Hauger RL. 
Age-related changes of circadian rhythms and sleep-wake cycles. J Am 
Geriatr Soc. 2003;51(8):1085–1091.

 84. Lushington K, Lack L, Kennaway DJ, Rogers N, van den Heuvel C, 
Dawson D. 6-Sulfatoxymelatonin excretion and self-reported sleep in 
good sleeping controls and 55–80-year-old insomniacs. J Sleep Res. 
1998;7(2):75–83.

 85. Gammack JK. Light therapy for insomnia in older adults. Clin Geriatr 
Med. 2008;24(1):139–149, viii.

 86. Pigeon WR, Perlis ML. Sleep homeostasis in primary insomnia. Sleep 
Med Rev. 2006;10(4):247–254.

 87. Ohayon MM, Carskadon MA, Guilleminault C, Vitiello MV. Meta-
analysis of quantitative sleep parameters from childhood to old age 
in healthy individuals: developing normative sleep values across the 
human lifespan. Sleep. 2004;27(7):1255–1273.

 88. Munch M, Knoblauch V, Blatter K, Wirz-Justice A, Cajochen C. Is 
homeostatic sleep regulation under low sleep pressure modified by 
age? Sleep. 2007;30(6):781–792.

 89. Waters WF, Adams SG Jr, Binks P, Varnado P. Attention, stress and 
negative emotion in persistent sleep-onset and sleep-maintenance 
insomnia. Sleep. 1993;16(2):128–136.

 90. Wilkinson RT, Allison S. Age and simple reaction time: decade dif-
ferences for 5,325 subjects. J Gerontol. 1989;44(2):P29–P35.

 91. Zec RF. The neuropsychology of aging. Exp Gerontol. 1995;30(3–4): 
431–442.

 92. Bonnet MH, Arand DL. Hyperarousal and insomnia. Sleep Med Rev. 
1997;1(2):97–108.

 93. Hoch CC, Reynolds CF, 3rd, Buysse DJ, et al. Protecting sleep qual-
ity in later life: a pilot study of bed restriction and sleep hygiene.  
J Gerontol B Psychol Sci Soc Sci. 2001;56(1):P52–P59.

 94. Krystal AD, Walsh JK, Laska E, et al. Sustained efficacy of eszopiclone 
over 6 months of nightly treatment: results of a randomized, double-
blind, placebo-controlled study in adults with chronic insomnia. Sleep. 
2003;26(7):793–799.

 95. Perlis ML, McCall WV, Krystal AD, Walsh JK. Long-term, non-
nightly administration of zolpidem in the treatment of patients with 
primary insomnia. J Clin Psychiatry. 2004;65(8):1128–1137.

 96. Mayer G, Wang-Weigand S, Roth-Schechter B, Lehmann R, Staner C,  
Partinen M. Efficacy and safety of 6-month nightly ramelteon 
administration in adults with chronic primary insomnia. Sleep. 
2009;32(3):351–360.

 97. Ancoli-Israel S, Richardson GS, Mangano RM, Jenkins L, Hall P, 
Jones WS. Long-term use of sedative hypnotics in older patients with 
insomnia. Sleep Med. 2005;6:107–113.

 98. Sivertsen B, Omvik S, Pallesen S, et al. Cognitive behavioral therapy 
vs zopiclone for treatment of chronic primary insomnia in older adults: 
a randomized controlled trial. JAMA. 2006;295(24):2851–2858.

 99. Riemann D, Perlis ML. The treatments of chronic insomnia: a review 
of benzodiazepine receptor agonists and psychological and behavioral 
therapies. Sleep Med Rev. 2009;13(3):205–214.

 100. Kales A, Kales JD. Evaluation and Treatment of Insomnia. New York, 
NY: Oxford University Press; 1984.

 101. Antai-Otong D. Risks and benefits of non-benzodiazepine receptor 
agonists in the treatment of acute primary insomnia in older adults. 
Perspect Psychiatr Care. 2006;42(3):196–200.

 102. Bain KT. Management of chronic insomnia in elderly persons. Am J 
Geriatr Pharmacother. 2006;4(2):168–192.

 103. Dolder C, Nelson M, McKinsey J. Use of non-benzodiazepine hypnot-
ics in the elderly: are all agents the same? CNS Drugs. 2007;21(5): 
389–405.

 104. Vgontzas AN, Kales A, Bixler EO. Benzodiazepine side effects: 
role of pharmacokinetics and pharmacodynamics. Pharmacology. 
1995;51(4):205–223.

 105. Harazin J, Berigan TR. Zolpidem tartrate and somnambulism. Mil 
Med. 1999;164(9):669–670.

 106. Iruela LM. Zolpidem and sleepwalking [Letter; comment]. J Clin 
Psychopharmacol. 1995;15(3):223.

 107. Mendelson WB. Sleepwalking associated with zolpidem [see com-
ments]. J Clin Psychopharmacol. 1994;14(2):150.

 108. Morgenthaler TI, Silber MH. Amnestic sleep-related eating disorder 
associated with zolpidem. Sleep Med. 2002;3(4):323–327.

 109. Reynolds CF 3rd, Buysse DJ, Miller MD, Pollock BG, Hall M, 
Mazumdar S. Paroxetine treatment of primary insomnia in older adults. 
Am J Geriatr Psychiatry. 2006;14(9):803–807.

 110. McCrae CS, Dzierzewski JM, Kay D. Treatment of late-life insomnia. 
Sleep Med Clin. 2009;4(4):5983–5604.

 111. Edinger JD, Sampson WS. A primary care ‘friendly’ cognitive behav-
ioral insomnia therapy. Sleep. 2003;26(2):177–182.

 112. McCrae CS, McGovern R, Lukefahr R, Stripling AM. Research evalu-
ating brief behavioral sleep treatments for rural elderly (RESTORE): 
a preliminary examination of effectiveness. Am J Geriatr Psychiatry. 
2007;15(11):979–982.

 113. McCurry SM, Logsdon RG, Teri L, Vitiello MV. Evidence-based 
psychological treatments for insomnia in older adults. Psychol Aging. 
2007;22(1):18–27.

 114. Lichstein KL. Relaxation. In: Lichstein KL, Morin CM, Lichstein KL, 
Morin CM, editors. Treatment of Late-life Insomnia. Thousand Oaks, 
CA: Sage Publications, Inc; 2000:185–206.

 115. Bootzin RR. A stimulus control treatment for insomnia. Proceedings 
of the American Psychological Association. 1972:395–396.

 116. Bootzin RR, Epstein DR. Stimulus control. In: Lichstein KL, 
Morin CM, Lichstein KL, Morin CM, editors. Treatment of 
Late-life Insomnia. Thousand Oaks, CA: Sage Publications, Inc; 2000: 
167–184.

 117. Davies R, Lacks P, Storandt M, Bertelson AD. Countercontrol treat-
ment of sleep-maintenance insomnia in relation to age. Psychol Aging. 
1986;1(3):233–238.

 118. Pallesen S, Nordhus IH, Kvale G, et al. Behavioral treatment of insom-
nia in older adults: an open clinical trial comparing two interventions. 
Behav Res Ther. 2003;41(1):31–48.

 119. Puder R, Lacks P, Bertelson AD, Storandt M. Short-term stimu-
lus control treatment of insomnia in older adults. Behav Ther. 
1983;14(3):424–429.

 120. Friedman L, Benson K, Noda A, et al. An actigraphic comparison of 
sleep restriction and sleep hygiene treatments for insomnia in older 
adults. J Geriatr Psychiatry Neurol. 2000;13(1):17–27.

 121. Friedman L, Bliwise DL, Yesavage JA, Salom SR. A preliminary study 
comparing sleep restriction and relaxation treatments for insomnia in 
older adults. J Gerontol. 1991;46(1):1–8.

 122. Riedel BW, Lichstein KL, Dwyer WO. Sleep compression and sleep 
education for older insomniacs: self-help versus therapist guidance. 
Psychol Aging. 1995;10(1):54–63.

 123. Lichstein KL, Riedel BW, Wilson NM, Lester KW, Aguillard RN. 
Relaxation and sleep compression for late-life insomnia: a placebo-
controlled trial. J Consult Clin Psychol. 2001;69(2):227–239.

 124. Germain A, Moul DE, Franzen PL, et al. Effects of a brief behavioral 
treatment for late-life insomnia: preliminary findings. J Clin Sleep 
Med. 2006;2(4):403–406.

 125. National Institutes of Health. NIH releases statement on behavioral 
and relaxation approaches for chronic pain and insomnia. Am Fam 
Physician. 1996;53:1877–1880.

 126. Morin CM, Gaulier B, Barry T, Kowatch RA. Patients’ acceptance 
of psychological and pharmacological therapies for insomnia. Sleep. 
1992;15(4):302–305.

 127. Morin CM, Culbert JP, Schwartz SM. Nonpharmacological inter-
ventions for insomnia: a meta-analysis of treatment efficacy. Am J 
Psychiatry. 1994;151(8):1172–1180.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Nature and Science of Sleep 2010:2

Nature and Science of Sleep

Publish your work in this journal

Submit your manuscript here: http://www.dovepress.com/nature-and-science-of-sleep-journal

Nature and Science of Sleep is an international, peer-reviewed, open 
access journal covering all aspects of sleep science and sleep medicine, 
including the neurophysiology and functions of sleep, the genetics of 
sleep, sleep and society, biological rhythms, dreaming, sleep disorders and 
therapy, and strategies to optimize healthy sleep. The journal welcomes 

original research, clinical & epidemiological studies, reviews & evalu-
ations, case reports and extended reports. The manuscript management 
system is completely online and includes a very quick and fair peer-
review system, which is all easy to use. Visit http://www.dovepress.com/ 
testimonials.php to read real quotes from published authors.

61

Tackling sleeplessness in older adultsDovepress

submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

 128. Murtagh DR, Greenwood KM. Identifying effective psychological 
treatments for insomnia: a meta-analysis. J Consult Clin Psychol. 
1995;63(1):79–89.

 129. McClusky HY, Milby JB, Switzer PK, Williams V, Wooten V. Effi-
cacy of behavioral versus triazolam treatment in persistent sleep-onset 
insomnia. Am J Psychiatry. 1991;148(1):121–126.

 130. Milby JB, Williams V, Hall JN, Khuder S, McGill T, Wooten V. 
Effectiveness of combined triazolam-behavioral therapy for primary 
insomnia. Am J Psychiatry. 1993;150(8):1259–1260.

 131. McCrae CS, Dautovich N, Dzierzewski J.M. Short-term and Group 
Treatment Approaches. New York, NY: Informa Healthcare; In 
press.

 132. Morin CM, Kowatch RA, Barry T, Walton E. Cognitive-behavior therapy 
for late-life insomnia. J Consult Clin Psychol. 1993;61(1):137–146.

 133. Suhner AG, Murphy PJ, Campbell SS. Failure of timed bright light 
exposure to alleviate age-related sleep maintenance insomnia. J Am 
Geriatr Soc. 2002;50(4):617–623.

 134. Pallesen S, Nordhus IH, Skelton SH, Bjorvatn B, Skjerve A. Bright 
light treatment has limited effect in subjects over 55 years with mild 
early morning awakening. Percept Mot Skills. 2005;101(3):759–770.

 135. Friedman L, Zeitzer JM, Kushida C, et al. Scheduled bright light 
for treatment of insomnia in older adults. J Am Geriatr Soc. 
2009;57(3):441–452.

 136. Montgomery P, Dennis J. Bright light therapy for sleep problems in 
adults aged 60+. Cochrane Database Syst Rev. 2002;(2):CD003403.

 137. King AC, Oman RF, Brassington GS, Bliwise DL, Haskell WL. 
Moderate-intensity exercise and self-rated quality of sleep in older 
adults: a randomized controlled trial. JAMA. 1997;277(1):32–37.

 138. Li F, Fisher KJ, Harmer P, Irbe D, Tearse RG, Weimer C. Tai chi 
and self-rated quality of sleep and daytime sleepiness in older adults: 
a randomized controlled trial. J Am Geriatr Soc. 2004;52(6):892–900.

 139. King AC, Pruitt LA, Woo S, et al. Effects of moderate-intensity 
exercise on polysomnographic and subjective sleep quality in older 
adults with mild to moderate sleep complaints. J Gerontol A Biol Sci 
Med Sci. 2008;63(9):997–1004.

 140. Montgomery P, Dennis J. Physical exercise for sleep problems in 
adults aged 60+. Cochrane Database Syst Rev. 2002;(4):CD003404.

 141. Horne JA, Staff LH. Exercise and sleep: body-heating effects. Sleep. 
1983;6(1):36–46.

 142. Van Someren EJ. More than a marker: interaction between the cir-
cadian regulation of temperature and sleep, age-related changes, and 
treatment possibilities. Chronobiol Int. 2000;17(3):313–354.

 143. Driver HS, Taylor SR. Exercise and sleep. Sleep Med Rev. 
2000;4(4):387–402.

 144. Adam K, Oswald I. Protein synthesis, bodily renewal and the 
sleep-wake cycle. Clin Sci (Lond). 1983;65(6):561–567.

 145. Youngstedt SD, O’Connor PJ, Crabbe JB, Dishman RK. The influence 
of acute exercise on sleep following high caffeine intake. Physiol 
Behav. 2000;68(4):563–570.

 146. Santos RV, Tufik S, De Mello MT. Exercise, sleep and cytokines: is 
there a relation? Sleep Med Rev. 2007;11(3):231–239.

 147. Buman MP, King AC. Exercise as a treatment to enhance sleep. 
American Journal of Lifestyle Medicine. 2010; In press.

 148. McCurry SM, Reynolds CF 3rd, Ancoli-Israel S, Teri L, Vitiello MV. 
Treatment of sleep disturbance in Alzheimer’s disease. Sleep Med Rev. 
2000;4(6):603–628.

 149. McCurry SM, Gibbons LE, Logsdon RG, Vitiello MV, Teri L. Night-
time insomnia treatment and education for Alzheimer’s disease: a ran-
domized, controlled trial. J Am Geriatr Soc. 2005;53(5):793–802.

 150. McCurry SM, Logsdon RG, Teri L, Vitiello MV. Sleep disturbances in 
caregivers of persons with dementia: contributing factors and treatment 
implications. Sleep Med Rev. 2007;11(2):143–153.

 151. Rybarczyk B, Lopez M, Schelble K, Stepanski E. Home-based video 
CBT for comorbid geriatric insomnia: a pilot study using secondary 
data analyses. Behav Sleep Med. 2005;3(3):158–175.

 152. Lichstein KL, Wilson NM, Johnson CT. Psychological treatment of 
secondary insomnia. Psychol Aging. 2000;15(2):232–240.

 153. Soeffing JP, Lichstein KL, Nau SD, et al. Psychological treat-
ment of insomnia in hypnotic-dependant older adults. Sleep Med. 
2008;9(2):165–171.

 154. Baillargeon L, Landreville P, Verreault R, Beauchemin JP, Gre-
goire JP, Morin CM. Discontinuation of benzodiazepines among older 
insomniac adults treated with cognitive-behavioural therapy combined 
with gradual tapering: a randomized trial. CMAJ. 2003;169(10): 
1015–1020.

 155. Morin CM, Bastien Cl, Guay B, Radouco-Thomas M, Leblanc J, Val-
lieres A. Randomized clinical trial of supervised tapering and cogni-
tive behavior therapy to facilitate benzodiazepine discontinuation in 
older adults with chronic insomnia. Am J Psychiatry. 2004;161(2): 
332–342.

 156. Edinger JD, Wohlgemuth WK, Radtke RR, Marsh GR, Quillian RE. 
Cognitive behavioral therapy for treatment of chronic primary insom-
nia: a randomized controlled trial. JAMA. 2001;285(14):1856–1864.

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com/nature-and-science-of-sleep-journal
www.dovepress.com
www.dovepress.com
www.dovepress.com
www.dovepress.com

	Pub Info 76: 
	Nimber of times reviewed 2: 


