
Introduction

	 Several physical and psychological changes 
are known to occur with normal ageing; however, 
adjustment to changes in sleep quantity and quality can 
be among the most difficult. Although sleep disturbance 
is a common complaint among patients of all ages, 
research suggests that older adults are particularly 
vulnerable. A large study of over 9,000 older adults 
age of > 65 yr found that 42 per cent of participants 
reported difficulty initiating and maintaining sleep. 
Follow up assessment 3 yr later revealed that 15 per 
cent of participants who did not report sleep difficulty 
at baseline had disturbed sleep, suggesting an annual 
incidence rate of approximately 5 per cent1. Although 
changes in sleep architecture are to be expected with 
increasing age, age itself does not result in disturbed 
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sleep. Rather it is the ability to sleep that decreases 
with age, often as a result of the other factors associated 
with aging2. In addition, there are several primary sleep 
disorders that are more prevalent among older adults 
that should receive clinical attention and treatment. 

Ageing and sleep

	 Both subjective and objective measures of sleep 
quality provide support for age-related sleep changes. 
Subjectively, older adults report waking up at earlier 
times, increased sleep onset latency, time spent in bed, 
nighttime awakenings, and napping, and decreased 
total sleep compared to younger adults. Using objective 
measurement tools such as polysomnography (PSG), 
studies have been able to support subjective reports of 
such sleep disturbances. 
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	 Sleep consists of 2 main phases: rapid eye 
movement (REM) sleep and non-REM sleep (divided 
into three progressively “deeper” stages: N1, N2 
and N3). Studies comparing sleep in older adults to 
younger adults found that older adults spent less time 
in deeper stages of sleep (N3 or slow-wave sleep). 
A 2004 meta-analysis including approximately 65 
studies representing 3,577 (age 5 to 102 yr) participants 
suggested that with increasing age, time spent in lighter 
stages of sleep increased while time spent in REM and 
slow-wave sleep decreased3. Results from this meta-
analysis suggested that age-related sleep changes 
are already detectable in young and middle aged 
participants and estimated that the percentage of slow-
wave sleep linearly decreased at a rate of approximately 
2 per cent per decade up to 60 yr and then stabilize 
through the mid-90s. Moreover, evidence suggests that 
sleep becomes more fragmented as we age, such that 
there are more frequent sleep stage shifts, arousals, and 
awakenings. This results in decreased sleep efficiency 
(i.e. the proportion of actual sleep time compared to 
time spent in bed), which indeed, continues to decrease 
with increasing age, despite slow-wave sleep proportion 
stabilization3. A second study found that among men, 
sleep time decreased an average of 27 min per decade 
from midlife until the eight decade4. 

	 The reasons underlying elderly sleep disturbances 
are complex. Accumulating evidence points towards 
changes in sleep architecture, increased risk for sleep 
disorders, circadian rhythm shifts, medical and/or 
psychiatric conditions, and medication use (and 
likely a combination of these factors) as possible 
factors contributing to older adult sleep disturbance. 
Considering the impact that sleep disturbance can have 
on health, it is important to pay special attention to 
sleep quality among older adults.

Sleep disorders in the elderly

Primary sleep disorders

	 Primary sleep disorders are distinguished from 
other sleep disorders in that these are not other 
mental disorders, medical conditions, medications, 
or substance use. There are three common primary 
sleep disorders frequently seen in older adults: sleep 
disordered breathing (SDB), restless legs syndrome 
(RLS)/periodic limb movements in sleep (PLMS), and 
REM sleep behaviour disorder (RBD).	

(i) Sleep-disordered breathing

Sleep-disordered breathing encompasses a spectrum 

of breathing disorders ranging from benign snoring to 
obstructive sleep apnoeas. Those with SDB experience 
complete cessation of respiration (apnoeas) and/or partial 
or reduced respiration (hypopnoeas) during sleep. SBD 
is diagnosed when each event exceeds 10 sec and recurs 
throughout the night, resulting in repeated arousals from 
sleep as well as nocturnal hypoxaemia. The total number 
of apnoea and hypopnoeas per hour of sleep is called the 
apnoea-hypopnoea index (AHI). Typically, an AHI greater 
than or equal to 5-10 confirms a diagnosis of SBD.

	 In a large series of randomly selected community 
dwelling older adults (age 65-95 yr), 81 per cent of 
participants reported an AHI > 5, with prevalence rates 
of 62 per cent for AHI > 10, 44 per cent for AHI > 20, 
and 24 per cent for AHI > 40 5. Furthermore, the Sleep 
Heart Health Study6, in 6,400 older adults (mean age 
= 63.5 yr), found SDB prevalence rates of 32 per cent 
for AHI 5-14 and 19 per cent for AHI > 15 in 60-69 
yr olds, 33 per cent for AHI 5-14 and 21 per cent for 
AHI > 15 in 70-79 yr olds and 36 per cent for AHI 
5-14 and 20 per cent for AHI > 15 in 80-98 yr olds. 
These figures are staggering when compared to middle 
aged adults (age 30-60 yr) whose SDB prevalence rates 
(defined as an AHI > 5 and concomitant excessive 
daytime somnolence) were 4 per cent for men and 2 per 
cent for women7. Also SDB is more prevalent among 
institutionalized elderly adults (rates ranging from 33-
70%), particularly those with dementia, compared to 
elderly people living independently8. 

	 Risk factors associated with SDB include older age, 
gender, obesity, and symptomatic status. In addition, 
other factors associated with risk for developing 
SDB include use of sedating medications, alcohol 
consumption, family history, race, smoking, and upper 
airway configuration. The two hallmark symptoms of 
SDB are snoring and excessive daytime sleepiness 
(EDS). Older adults with SDB may also report 
insomnia, nocturnal confusion, and daytime cognitive 
impairment including difficulty with concentration, 
attention, and short-term memory loss. 

	 Snoring is caused by airway collapse and often 
plays a role in the breathing cessation during an apnoeic 
event. Research suggests that approximately 50 per 
cent of those who snore also have SDB9. Importantly, 
not everyone who snores has SDB and vice versa; 
however, snoring is associated with increased risk of 
ischaemic heart disease and stroke.

	 EDS is another symptom of SDB and is often a 
result of sleep fragmentation from repeated nighttime 
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awakenings and arousals. People with EDS may 
take frequent unintentional naps or fall asleep during 
activities such as reading, watching television, having 
conversations, or even while driving. Cognitive 
deficits and reduced vigilance are associated with EDS, 
placing older adults with pre-existing cognitive deficits 
at increased risk for EDS related impairment2. 

	 Patients with SDB are also at greater risk for a 
cardiovascular consequences such as hypertension, 
cardiac arrhythmias, congestive heart failure, stroke, 
and myocardial infarction. Specifically, among older 
adults, the severity of SDP was associated with 
increased risk for developing coronary artery disease, 
congestive heart failure, ischemic disease, and stroke6. 

	 Older adults with severe SDB are also more likely 
to experience cognitive impairment. A study by Aloia 
et al10 found that older adults with AHI > 30 had deficits 
in attentional tasks, immediate and delayed recall of 
both verbal and visual stimuli, executive functioning, 
planning and sequential thinking, and manual dexterity. 
There may also be a link between SDB and dementia 
severity. Ancoli-Israel et al11 found that dementia 
severity ratings were positively associated with SDB 
severity such that institutionalized adults who were 
severely demented had more severe SDB compared to 
mildly-moderately demented adults. This association 
may be partially explained by evidence suggesting 
that patients with many progressive dementias such 
as Alzheimer’s disease and Parkinson’s disease often 
experience neurodegeneration in areas of the brainstem 
responsible for respiration regulation and other 
autonomic functions relevant to sleep maintenance.

	 The relevance of SDB in the older adult has been 
questioned, specifically whether SDB in the older adult 
is similar to that seen in younger adults and whether 
it should be treated12. In general, if an older adult has 
cardiac disease, hypertension, nocturia, cognitive 
dysfunction, or severe SDB, treatment should be 
considered13. 

	 Evaluation of SDB usually begins with 
conducting a complete sleep history focusing on 
EDS, unintentional napping, snoring, and other sleep 
disorder symptoms. If possible, obtaining information 
from the patient’s sleep partner or caregiver can 
provide further data. In addition, the patient’s medical 
and psychiatric history should be reviewed in order 
to gain information regarding medical conditions, 
medication use, alcohol use, and cognitive impairment. 
If all evidence collected supports a diagnosis of SDB, 

an overnight sleep recording should be conducted to 
confirm diagnosis.

	 While several treatments exist for SDB, continuous 
positive airway pressure (CPAP) is the gold standard. 
Older adults who adhere to CPAP treatment for three 
months have demonstrated improvement in cognitive 
performance such as psychomotor speed, executive 
functioning, and non-verbal delayed recall10. When 
prescribing treatment for older adults with SDB, 
it is important that clinicians not assume that old 
age is indicative of non compliance. Ayalon and 
colleagues14, found that even older adults with mild-
moderate Alzheimer’s disease and SDB can adhere to 
CPAP treatment. Importantly, the results of this study 
indicated that the only factor related to poor CPAP 
compliance was depression, suggesting that treating 
depression concurrently with SDB might lead to 
improved compliance14.

	 For those seeking alternatives to CPAP, other 
SDB treatments such as oral appliances are available; 
however, these have not been shown to be as effective 
as CPAP. Patients diagnosed with SDB should also 
consider weight loss, smoking cessation, and abstinence 
from alcohol as these factors may exacerbate SDB. 
Finally, elderly patients with SBD should also avoid 
long-lasting benzodiazepines as these medications are 
respiratory depressants and may increase the number 
and severity of apnoea events. 

Restless legs syndrome(RLS) / Periodic limb movements 
in sleep (PLMS) 

	 Restless legs syndrome (RLS) is characterized by 
dysesthesia in the legs which is usually described as 
“pins and needles” or a “creepy and crawly” sensation 
in the legs that is only relieved with movement. This 
dysesthesia usually occurs when the patient is in a 
relaxed or restful state. The diagnosis is made based 
on history. RLS prevalence increases with age and is 
about twice as prevalent among women compared to 
men15. Approximately 70 per cent of patients with RLS 
also have co-morbid PLMS, however only about 20 
per cent of those with PLMS report RLS.

	 PLMS is characterized by clusters of leg jerks 
causing brief arousal and/or awakening occurring 
approximately every 20-40 sec over the course of a night. 
PLMS is diagnosed with an overnight sleep recording 
which shows patients having at least 5 kicks per hour of 
sleep paired with arousal. PLMS is relatively prevalent 
among older adults compared to younger adults, with 
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approximately 45 per cent prevalence among older 
adults compared to 5-6 per cent prevalence in younger 
adults16. The significance of this high prevalence has 
been questioned as many patients with repetitive leg 
movements do not complain of sleep difficulties.

	 Patients with RLS, and sometimes those with 
PLMS, report EDS, difficulty falling and staying 
asleep, and, in the case of PLMS, may or may not be 
aware of their leg movements. Those with RLS will 
complain of uncomfortable leg sensations throughout 
the day, which are relieved by movement. In PLMS, 
the patient’s bed partner is the first to notice the kicking 
and may have even moved into a separate bed due to the 
disturbance. It is important that those with complaints 
consistent with PLMS and/or RLS be assessed for 
anaemia, uraemia, and peripheral neuropathy prior to 
treatment.

	 Although mechanisms underlying PLMS/RLS are 
not clearly understood, some research speculates that 
these disorders may result from dysregulation of the 
dopaminergic system due to the therapeutic effects of 
dopamine agonists on these disorders. Other theories 
posit that these disorders may be associated with iron 
homeostatic dysregulation because patients often 
present with reduced ferritin levels in the cerebrospinal 
fluid17.

	 Typically, PLMS and RLS are treated with 
dopamine agonists, which are effective at reducing leg 
jerks and the associated arousals. In the United States, 
ropinirole and pramipexole have been approved by 
the Food and Drug Administration for the treatment of 
RLS. 

Rapid eye movement (REM) sleep behaviour disorder

	 Rapid eye movement sleep behaviour disorder 
(RBD) is characterized by complex motoric behaviours 
that occur during REM sleep. These behaviours are 
likely the result of intermittent lack of the skeletal 
muscle atonia typically present during the REM phase 
of sleep. Typically, RBD behaviours present during 
the second half of the night, when REM sleep is more 
prevalent. These behaviours/movements can include 
walking, speaking, eating, and can also be violent 
and may harm the patient or the patient’s bed partner. 
Oftentimes, patients are unaware of these actions. RBD 
is most prevalent among older adult males18.

	 Although the aetiology of RBD is unclear, an 
association is suggested between acute onset of RBD 
and the use of tricyclic antidepressants, fluoxetine, 

and monoamine oxidase inhibitors, and withdrawal 
from alcohol or sedatives19. Chronic RBD, on the 
other hand, has been associated with narcolepsy and 
other idiopathic neurodegenerative disorders such as 
Lewy body dementia, multiple system atrophy, and 
Parkinson’s disease.

	 RBD is often treated with clonazepam, a long-acting 
benzodiazepine which has been shown to reduce or 
eliminate abnormal motor behaviour in approximately 
90 per cent of RBD patients20. However, some patients 
report the side effect of residual sleepiness due to the 
drug’s long half-life. Melatonin has also been found 
to be effective in the treatment of RBD21. Sleep 
hygiene education is also recommended for patients 
with RBD and their bed partners. Injury-preventing 
techniques include making the bedroom environment 
safer by removing potentially dangerous heavy or 
breakable objects, using heavy curtains on bedroom 
windows, keeping doors locked at night, and sleeping 
on a mattress placed on the floor to prevent dangerous 
falls. 

Insomnia

	 Insomnia is among the most prevalent sleep 
complaints reported by older adults characterized by 
difficulty initiating or maintaining sleep, accompanied 
with daytime consequences. Studies have estimated 
that up to 40-50 per cent of adults over the age of 
60 report disturbed sleep22. Subtypes of insomnia 
include sleep onset insomnia (difficulty initiating 
sleep), sleep maintenance insomnia (difficulty 
maintaining sleep throughout the night), early morning 
insomnia (early morning awakenings with difficulty 
returning to sleep), and psychophysiologic insomnia 
(behaviourally conditioned sleep difficulty resulting 
from maladaptive cognitions and/or behaviours), the 
most common among older adults being maintenance 
and early morning insomnia. Depending on the course 
of the sleep disturbance, insomnia can be classified as 
transient (lasting only a few days before or during a 
stressful experience), short-term (lasting a few weeks 
during an extended period of stress or adjustment), 
or chronic (enduring several months or years after a 
precipitating event). 

	 People from all age groups with chronic sleep 
difficulty show poorer attention, slower response times, 
problems with short-term memory, and decreased 
performance levels. However, insomnia is especially 
problematic in older adults as it puts them at greater 
risk for falls, cognitive impairment, poor physical 
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functioning and mortality, even after controlling for 
medication use23-26. Sleep difficulty has also been linked 
to decreased quality of life and increased symptoms of 
anxiety and depression27. 

	 Insomnia is most often co-morbid with medical or 
psychiatric illnesses, medication use, circadian rhythm 
changes, and other sleep disorders. Foley et al28 found 
that although 28 per cent of older adults reported chronic 
insomnia, only 7 per cent of the cases were in isolation 
of common co-morbid conditions. They concluded that 
ageing alone does not cause sleep disruption, but rather 
the conditions that often accompany ageing result in 
poor sleep.

	 This belief was supported by data from the National 
Sleep Foundation’s survey of older adults which 
found a positive relationship between the amount of 
sleep complaints and the medical conditions, such 
as cardiac disease, pulmonary disease, stroke and 
depression. Likewise, as the number of medical 
conditions increased, so did the likelihood of having 
sleep difficulties29. In a large epidemiological study 
of older adults, heart disease, diabetes mellitus, and 
respiratory disease measured at baseline were all 
associated with long-term persistence of insomnia 
measured at a 3 yr follow up assessment28. Medical 
conditions such as arthritis, diabetes, chronic pain 
and cancer have all been associated with difficulty 
sleeping.

	 Insomnia is also often co-morbid with psychiatric 
disorders. Indeed, sleep disturbance among depressed 
patients is extremely prominent and is also one of the 
nine diagnostic criteria for depression30. Research 
supports a bidirectional relationship between depression 
and insomnia, such that mood disturbance can result 
in disturbed sleep and insomnia can place one at 
risk for developing depression31. Oftentimes, people 
undergoing significant life stressors such as divorce 
or loss of a loved one, may experience depression 
resulting chronic insomnia. Similarly, Buysee & 
colleagues31, found that the presence of insomnia at 
baseline was predictive of developing depression 1 
to 3 yr later. A study conducted among older adults 
found similar results32. Insomnia also is a common 
comorbidity for other psychiatric disorders. Ohayon & 
Roth33 found that 65 per cent of depressed patients, 61 
per cent of patients with panic disorder and 44 per cent 
of those with generalized anxiety disorder complained 
of insomnia. 

	 Certain medications are also known to affect 

sleep quality. Among older adults, this is especially 
relevant considering the number of elderly patients 
on polypharmacy regimens. Medications known to 
have negative effects on sleep include β-blockers, 
bronchodilators, corticosteroids, decongestants, diuretics, 
stimulating antidepressants, and other cardiovascular, 
neurologic, psychiatric, and gastrointestinal medications. 
When possible, clinicians should advise patients to 
modify their medication schedule such that stimulating 
medications and diuretics are taken earlier in the day and 
sedating medications are taken shortly before bedtime.

	 Pharmacological intervention is the most common 
treatment for insomnia. Several different medications 
are used to treat insomnia such as sedative-hypnotics, 
antihistamines, antidepressants, antipsychotics, and 
anticonvulsants. However, the National Institutes of 
Health State-of-the-Science Conference on Insomnia 
concluded that there is no systematic evidence that 
antihistamine, antidepressant, antipsychotic, and 
anticonvulsant treatment is effective for insomnia and 
that the risks outweigh the benefits. These treatments 
therefore are not recommended for the elderly34. Research 
suggests that selective short-acting nonbenzodiazepines 
[type-1 γ-aminobutyric acid (GABA) benzodiazepine 
receptor agonists; e.g., eszopiclone, zaleplon, zolpidem, 
zolpidem ER (extended release)] and melatonin receptor 
agonists (e.g., ramelteon) are safe and effective for older 
adults35-38. 

	 The most effective treatment for insomnia, however, 
is cognitive behavioural therapy34. Behavioural treatment 
of insomnia often involves teaching sleep hygiene 
techniques in combination with other behavioural 
treatments to counteract poor sleep habits and cognitive 
therapy to counteract maladaptive or dysfunctional 
beliefs. Basic sleep hygiene rules for older adults 
are listed in the Table, however the clinician needs to 
be aware that sleep hygiene education alone is not as 
effective as cognitive behavioural therapy for insomnia 
(CBT-I).

Table. Sleep hygiene tips
1. Do not spend too much time in bed.
2. Maintain consistent sleep and wake times.
3. Get out of bed if unable to fall asleep.
4. Restrict naps to 30 min in the early afternoon.
5. Exercise regularly.
6. Spend more time outside, without sunglasses, especially late 

in the day.
7. Increase overall light exposure.
8. Avoid caffeine, tobacco, and alcohol after lunch.
9. Limit liquids in the evening.
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	 The two most effective behavioural treatments 
included within CBT for insomnia are stimulus control 
and sleep restriction. The theory underlying stimulus 
control is that insomnia results from maladaptive 
classical conditioning. Therefore, patients are instructed 
eliminate in-bed activity other than sleep and to get out 
of bed if unable to fall asleep within 20 min. The patient 
can only return to bed when he/she feels adequately 
sleepy. If unable to fall asleep within 20 min, they are 
asked to repeat the process. Sleep restriction therapy 
aims to increase sleep efficiency by limiting the amount 
of time the patient is allowed to stay in bed. Typically, 
patients are instructed that they can stay in bed for 15 
min longer than the time of actual sleep they report each 
night. This results in daytime sleepiness that allows for 
an increased sleep drive the following night. As sleep 
improves each week, the amount of time allowed in 
bed in gradually increased. 

	 Research supports the efficacy of CBT for insomnia 
as an effective treatment for older adults. Morin & 
colleagues39 tested the efficacy of CBT for insomnia 
compared to temazepam, a combination of CBT and 
temazepam, and placebo in a group of older adults. 
After 8 wk of treatment, results showed that each 
active treatment was more effective than the placebo in 
reducing wake time at night. However, at 3, 12, and 24 
month follow up assessment, patients treated with CBT 
maintained clinical gains better than those who were 
not treated with CBT37. Although CBT for insomnia 
typically consists of 6-8 weekly meetings with a 
clinically-trained therapist, emerging research supports 
the efficacy of briefer interventions (2 sessions) using 
similar techniques in the primary care setting40. 
For some patients, combining pharmacological and 
behavioural treatment may be a more effective regimen 
for treating insomnia as medications can provide acute 
relief while patients learn techniques helpful for long-
term efficacy.

Circadian rhythm disturbances 

	C hanges in circadian rhythms, i.e., biologic 
rhythms entrained to a 24 h cycle that control many 
physiological functions, can also contribute to sleep 
disturbance. Circadian rhythms, such as the sleep-wake 
cycle, are controlled by the superchiasmatic nucleus 
(SCN) in the anterior hypothalamus. This brain region 
controls the internal circadian pacemaker, which is 
synchronized to the hour of the day by both external 
zeitgebers (time givers, or cues) and internal cues. 
External cues include light which is processed through 
the retinohypothalamic visual pathway. Internal 

cues include core body temperature and melatonin. 
Research suggests that the secretion of endogenous 
melatonin decreases with age resulting in decreased 
sleep efficiency and in increased incidence of circadian 
rhythm disturbance41. 

	 As people age, they experience deterioration of 
the SCN, resulting in less synchronized sleep-wake 
circadian rhythms due to decreased responsiveness to 
external cues42. This results in less consistent periods of 
sleeping and waking across the 24 h day. Additionally, 
the amplitude of the circadian rhythm may decrease 
with age. This can result in increased nighttime 
awakenings and subsequent EDS43. 

	 Most older adults also experience a shift, or 
advance, in circadian sleep rhythms. Circadian rhythm 
advancement may be a result of changes in core body 
temperature cycle, decreased light exposure, and may 
also be related to genetic factors. Advanced rhythms 
cause patients to become sleepy early in the evening 
(typically between 1900 and 2000 h) and awaken very 
early in the morning (typically around 0300 to 0400 h). 
If these older adults went to bed when they began getting 
sleepy, they would be able to get an adequate amount 
of sleep at night. However, some feel pressure from 
societal norms to stay up later in the evening, despite 
begin sleepy and despite continuing to wake up too 
early in the morning. This can result in restricted sleep 
and daytime sleepiness similar to that in insomnia. 

	 Presenting complaints of those with circadian 
rhythm disturbances can be similar to those with 
insomnia. However, it is important to carefully 
differentiate between the two diagnoses because 
treatment approaches differ. Circadian rhythm 
disturbance is effectively treated with bright light 
therapy. Using a light box that mimics natural daylight, 
patients can get exposure to light at specific times 
of the day which helps advance or delay sleep-wake 
rhythms and can also shift core body temperature and 
endogenous melatonin rhythms. Indeed, studies suggest 
that bright light exposure via a light box is efficacious 
in improving sleep continuity among healthy and 
institutionalized older adults44,45. 

Sleep and menopause	

	 Older women are at particular risk for sleep 
difficulties. One possible contributing factor placing 
women at increased risk for sleep difficulties are 
changes related to menopause. In fact, sleep difficulty 
is one of the hallmark symptoms of menopause, with 
approximately 25-50 per cent of women undergoing 

	 Roepke & Ancoli-Israel: Ageing & sleep disorders 	 307



menopause reporting sleep complaints compared to 
approximately 15 per cent of the general population46. 
Evidence suggests that sleep architecture disruption 
in menopausal women is associated with vasomotor 
symptoms, such as hot flashes46. 

	 Hormone changes are also likely to cause sleep 
disruption in post-menopausal women. Progesterone, 
injected intravenously, has direct sedative qualities 
resulting from stimulation of benzodiazepine receptors 
that stimulate the production of the NREM-associated 
GABA receptors47. During a normal menstrual cycle, 
the rapid peak and drop-off of progesterone levels in the 
mid-luteal phase is associated with sleep difficulties and 
increased arousals47. The effects of estrogen on sleep are 
somewhat more complex, however, evidence suggests 
that estrogen is associated with increased sleep time 
and decreased sleep latency, nighttime awakenings, and 
arousals48. Considering that estrogen is also involved in 
temperature regulation of the body, decreased estrogen 
in menopause may also be associated with hot flashes, 
and thus increased arousals46. Further, estrogen is 
complexly related to melatonin and menopause-related 
changes in melatonin are also likely to affect sleep. 
A study by Okatani & colleagues49 found that post-
menopausal women with insomnia have lower levels 
of melatonin compared to their cohorts. 

	 The decision to undergo hormone replacement 
therapy (HRT), a controversial treatment for menopause-
related symptoms, should be carefully considered and 
the risks (i.e., increased risk of incident cancer, and 
thromboembolic phenomena) and benefits (i.e., reduced 
menopausal symptoms, decreased risk for osteoporotic 
fractures) associated with this line of treatment should 
be weighed50. Welton et al51 examined the effects of 
HRT on health related quality of life in 3721 randomized 
postmenopausal women with one group receiving 
HRT and one group receiving placebo. After one year 
of treatment, women who received HRT reported 
significant improvement in vasomotor symptoms and 
sleep problems compared to women in the placebo 
group. Also, less women in the HRT group reported night 
sweats and insomnia compared to the placebo group. 

Summary

	 Among several changes that occur with ageing, 
changes in sleep quality and quantity can be the most 
difficult for many older adults. With age, older adults 
experience normal changes in sleep architecture and 
sleep-wake cycles, however, there are other factors 
that accompany ageing which are associated with 

poor sleep. When rigorous exclusion criteria for co-
morbidities are used, the prevalence of insomnia is 
very low in healthy older adults52. There are several 
treatments for the various sleep disturbances that older 
adults experience. Careful assessment of sleep such as 
a comprehensive sleep history and, when appropriate, 
sleep studies should be conducted in order to be 
certain of the nature of a patient’s sleep complaint. In 
addition, evaluation of the patient’s medical history, 
psychiatric history, and lifestyle and environmental 
factors should be carefully considered while choosing 
treatment modalities. Treatment should target both the 
sleep problem and any co-morbidities thus optimizing 
the chance for improvement in quality of life and 
functioning in older adults.

Acknowledgment
	 This work was supported by NIA AG08415, NIA AG15301and 
the Research Service of the Veterans Affairs San Diego Healthcare 
System.

References
1. 	 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 : 
425-32.

2. 	 Ancoli-Israel S, Ayalon L. The diagnosis and treatment of 
sleep disorders in older adults. Am J Geriatr Psychiatry 2006; 
14 : 95-103.

3. 	 Oha yon 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 : 1255-73.

4. 	 Van Cauter EV, Leproult R, Plat L. Age-related changes in 
slow wave sleep and REM sleep and relationship with growth 
hormone and cortisol levels in healthy men. JAMA 2000; 	
284 : 861-8.

5. 	 Ancoli-Israel S, Kripke DF, Klauber MR, Mason WJ, Fell R, 
Kaplan O. Sleep disordered breathing in community-dwelling 
elderly. Sleep 1991; 14 : 486-95.

6. 	 Young T, Shahar E, Nieto FJ, Redline S, Newman AB, 
Gottlieb DJ, et al. Predictors of sleep-disordered breathing 
in community-dwelling adults: the Sleep Heart Health Study. 
Arch Intern Med 2002; 162 : 893-900.

7. 	 Young T, Palta M, Dempsey J, Skatrud J, Weber S, Badr S. 
The occurrence of sleep disordered breathing among middle-
aged adults. N Engl J Med 1993; 328 : 1230-5.

8. 	G ehrman PR, Martin JL, Shochat T, Nolan S, Corey-Bloom 
J, Ancoli-Israel S. Sleep disordered breathing and agitation 
in institutionalized adults with Alzheimer’s disease. Am J 
Geriatr Psychiatry 2003; 11 : 426-33.

9. 	C ollop NA, Cassell DK. Snoring and sleep-disordered 
breathing. In: Lee-Chiong, TL, Sateia, MJ, Carskadon, MA, 
editors. Sleep medicine. Philadelphia: Hanley & Belfus; 2002. 
p. 349-55.

308	 INDIAN J MED RES, FEBRUARY 2010



10. 	 Aloia MS, Ilniczky N, Di Dio P, Perlis ML, Greenblatt 
DW, Giles DE. Neuropsychological changes and treatment 
compliance in older adults with sleep apnea. J Psychosom Res 
2003; 54 : 71-6.

11. 	 Ancoli-Israel S, Klauber MR, Butters N, Parker L, Kripke DF. 
Dementia in institutionalized elderly: Relation to sleep apnea. 
J Am Geriatr Soc 1991; 39 : 258-63.

12. 	 Ancoli-Israel S. Sleep apnea in older adults - is it real and 
should age be the determining factor in the treatment decision 
matrix? Sleep Med Rev 2007; 11 : 83-5.

13. 	 Pack AI, Maislin G. Who should get treated for sleep apnea? 
Ann Intern Med 2001; 134 : 1065-7.

14. 	 Ayalon L, Ancoli-Israel S, Stepnowsky C, Palmer BW, Liu 
L, Loredo JS, et al. Adherence to continuous positive airway 
pressure treatment in patients with Alzheimer’s disease and 
obstructive sleep apnea. Am J Geriatr Psychiatry 2006; 14 : 
176-80.

15. 	 Phillips BA, Young T, Finn L, Asher K, Hening WA, Purvis C. 
Epidemiology of restless legs symptoms in adults. Arch Intern 
Med 2000; 160 : 2137-41.

16. 	 Ancoli-Israel S, Kripke DF, Klauber MR, Mason WJ, Fell R, 
Kaplan O. Periodic limb movements in sleep in community-
dwelling elderly. Sleep 1991; 14 : 496-500.

17. 	 Earley CJ, Connor JR, Beard JL, Clardy SL, Allen RP. Ferritin 
levels in the cerebrospinal fluid and restless legs syndrome: 
effects of different clinical phenotypes. Sleep 2005; 28 : 1069-
75.

18.	 Oksenberg A, Radwan H, Arons E, Hoffenbach D, Behroozi 
B. Rapid Eye Movement (REM) sleep behavior disorder: a 
sleep disturbance affecting mainly older men. Isr J Psychiatry 
Relat Sci 2002; 39 : 28-35.

19.	 Sforza E, Krieger J, Petiau C. REM sleep behavior: clinical and 
physiopathological findings. Sleep Med Rev 1997; 1 : 57-69.

20. 	 Schenck CH , Mahowald MW. Polysomnographic, neurologic, 
psychiatric, and clinical outcome report on 70 consecutive 
cases with the REM sleep behavior disorder (RBD): sustained 
clonazepam efficacy in 89.5% of 57 treated patients. Cleve 
Clin J Med 1990; 57 : S10-24.

21. 	 Takeuchi N, Uchimura N, Hashizume Y, Mukai M, Etoh Y, 
Yamamoto K, et al. Melatonin therapy for REM sleep behavior 
disorder. Psychiatry Clin Neurosci 2001; 55 : 267-9.

22. 	 Ancoli-Israel S. Insomnia in the elderly: A review for the 
primary care practitioner. Sleep 2000; 23 : S23-S30.

23. 	 Stone KL, Ancoli-Israel S, Blackwell T, Ensrud KE, Cauley 
JA, Redline SS, et al. Poor sleep is associated with increased 
risk of falls in older women. Arch Intern Med 2008; 168 : 
1768-75.

24. 	 Blackwell T, Yaffe K, Ancoli-Israel S, Schneider JL, Cauley 
JA, Hillier TA, et al. Poor sleep is associated with impaired 
cognitive function in older women: the Study of Osteoporotic 
Fractures. J Gerontol: Med Sci 2006; 61 : 405-10.

25. 	 Dam TL, Ewing SK, Ancoli-Israel S, Ensrud K, Redline SS, 
Stone KL. Association between sleep and physical function in 
older men: The Osteoporotic Fractures in Men Sleep Study. J 
Am Geriatr Soc 2008; 56 : 1665-73.

26. 	 Stone KL, Ewing SK, Ancoli-Israel S, Ensrud KE, Redline SS, 
Bauer DC, et al. Self-reported sleep and nap habits and risk of 

mortality in a large cohort of older women. J Am Geriatr Soc 
2009; 57 : 604-11.

27. 	 Barbar SI, Enright PL, Boyle P, Foley D, Sharp DS, Petrovitch 
H, et al. Sleep disturbances and their correlates in elderly 
Japanese American men residing in Hawaii. J Gerontol A Biol 
Sci Med Sci 2000; 55 : M406-M11.

28. 	 Foley DJ, Monjan A, Simonsick EM, Wallace RB, Blazer DG. 
Incidence and remission of insomnia among elderly adults: an 
epidemiologic study of 6,800 persons over three years. Sleep 
1999; 22 : S366-S72.

29. 	 Foley DJ, Ancoli-Israel S, Britz P, Walsh J. Sleep disturbances 
and chronic disease in older adults: Results of the 2003 National 
Sleep Foundation Sleep in America Survey. J Psychosom Res 
2004; 56 : 497-502.

30. 	 American Psychiatric Association. Diagnostic and statistical 
manual of mental disorders, 4th ed., 2000.

31. 	 Buysse DJ, Reynolds CF, Kupfer DJ, Thorpy MJ, Bixler E, 
Manfredi R, et al. Clinical diagnoses in 216 insomnia patients 
using the international classification of sleep disorders 
(ICSD), DSM-IV and ICD-10 categories: A report from the 
APA/NIMH DSM-IV field trial. Sleep 1994; 17 : 630-7.

32. 	 Perlis ML, Smith LJ, Lyness JM, Matteson SR, Pigeon WR, 
Jungquist CR, et al. Insomnia as a risk factor for onset of 
depression in the elderly. Behav Sleep Med 2006; 4 : 104-13.

33. 	 Ohayon MM, Roth T. What are the contributing factors for 
insomnia in the general population? J Psychosomatic Res 
2001; 51 : 745-55.

34. 	 National Institutes of Health State of the Science Conference 
Statement on Manifestations and Management of Chronic 
Insomnia in Adults, June 13-15, 2005. Sleep 2005; 28 : 1049-57.

35. 	 Scharf MB, Erman M, Rosenberg R, Seiden D, McCall 
WV, Amato D, et al. A 2-week efficacy and safety study of 
eszopiclone in elderly patients with primary insomnia. Sleep 
2005; 28 : 720-7.

36. 	 Ancoli-Israel S, Richardson GS, Mangano R, Jenkins L, Hall 
P, Jones WS. Long-term use of sedative hypnotics in older 
patients with insomnia. Sleep Med 2005; 6 : 107-13.

37. 	 Roger M, Attali P, Coquelin JP. Multicenter, double-blind, 
controlled comparison of zolpidem and triazolam in elderly 
patients with insomnia. Clin Ther 1993; 15 : 127-36.

38. 	 Roth T, Seiden D, Sainati S, Wang-Weigand S, Zhang J, Zee P. 
Effects of ramelteon on patient-reported sleep latency in older 
adults with chronic insomnia. Sleep Med 2006; 7 : 312-8.

39. 	 Morin CM, Colecchi C, Stone J, Sood R, Brink D. Behavioural 
and pharmacological therapies for late life insomnia. JAMA 
1999; 281 : 991-9.

40. 	G ermain AM, Moul DE, Franzen P, Miewald J, Reynolds CF, 
III, Monk TH, et al. Effects of a brief behavioural treatment 
for late-life insomnia: Preliminary findings. J Clin Sleep Med 
2007; 2 : 407-8.

41. 	 Touitou Y. Human aging and melatonin. Clinical relevance. 
Exp Gerontol 2001; 36 : 1083-100.

42. 	 Swaab DF, Fliers E, Partiman TS. The suprachiasmatic nucleus 
of the human brain in relation to sex, age and senile dementia. 
Brain Res 1985; 342 : 37-44.

43. 	 Vitiello MV. Sleep disorders and aging. Curr Opin Psychiatry 
1996; 9 : 284-9.

	 Roepke & Ancoli-Israel: Ageing & sleep disorders 	 309



44. 	C ampbell SS, Terman M, Lewy AJ, Dijk DJ, Eastman CI, 
Boulos Z. Light treatment for sleep disorders: Consensus 
report. V. Age-related disturbances. J Biol Rhythms 1995; 10 : 
151-4.

45. 	 Ancoli-Israel S, Gehrman PR, Martin JL, Shochat T, Marler 
M, Corey-Bloom J, et al. Increased light exposure consolidates 
sleep and strengthens circadian rhythms in severe Alzheimer’s 
disease patients. Behav Sleep Med 2003; 1 : 22-36.

46. 	 Eichling PS, Sahni J. Menopause related sleep disorders. 	
J Clin Sleep Med 2005; 1 : 291-300.

47. 	 Manber R, Armitage R. Sex, steroids, and sleep: a review. 
Sleep 1999; 22 : 540-55.

48. 	 Scharf MB, McDannold MD, Stover R, Zaretsky N, Berkowitz 
DV. Effects of estrogen replacement therapy on rates of cyclic 
alternating patterns and hot-flush events during sleep in 
postmenopausal women: a pilot study. Clin Ther 1997; 19 : 
304-11.

49. 	 Okatani Y, Morioka N, Wakatsuki A. Changes in nocturnal 
melatonin secretion in perimenopausal women: correlation 
with endogenous estrogen concentrations. J Pineal Res 2000; 
28 : 111-8.

50. 	 Hlatky MA, Boothroyd D, Vittinghoff E, Sharp P, Whooley MA. 
Quality-of-life and depressive symptoms in postmenopausal 
women after receiving hormone therapy: results from the 
Heart and Estrogen/Progestin Replacement Study (HERS) 
trial. JAMA 2002; 287 : 591-7.

51. 	 Welton AJ, Vickers MR, Kim J, Ford D, Lawton BA, 
MacLennan AH, et al. Health related quality of life after 
combined hormone replacement therapy: randomised 
controlled trial. BMJ 2008; 337 : a1190.

52. 	 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 : 555-9.

Reprint requests:	Dr Sonia Ancoli-Israel, Professor of Psychiatry, Director, Gillin Sleep & Chronomedicine Research Center, Department 
of Psychiatry, University of California, San Diego, 9500 Gilman Drive, #0733, La Jolla, California 92093-0733, USA

	 e-mail: sancoliisrael@ucsd.edu

310	 INDIAN J MED RES, FEBRUARY 2010


