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As people age, changes occur in sleep architecture, sleep con-
tinuity, sleep quality, and circadian sleep-wake patterns.1,2 

Polysomnographic findings suggest that older adults spend less 
time in deeper stages of sleep (slow wave sleep or SWS) com-
pared with younger adults; however, meta-analytic data suggest 
that the drop in SWS begins in the second decade of life and stabi-
lizes by 60 years of age.2 Older adults also often have an advanced 
sleep phase, which is defined by an advance of the sleep-wake 
rhythm in relation to the desired clock time, resulting in early eve-
ning sleepiness and early morning awakenings.3,4 The advanced 
sleep phase is often exacerbated by inadequate exposure to bright 
light, a common situation not only for institutionalized or house-
bound persons, but also for many community-dwelling younger 
and older adults.4-6

 The disruption of sleep precipitated by age-related physiologic 
changes is compounded, or perpetuated, by sleep disturbances 
associated with comorbid medical, psychiatric, and psychosocial 
factors.1,7,8 Medical and psychiatric conditions that have been as-
sociated with insomnia include pulmonary disease, heart failure, 
chronic arthritis, chronic pain syndromes, stroke, diabetes, Al-
zheimer’s disease, Parkinson’s disease, gastrointestinal disorders, 
depression, anxiety, and specific sleep disorders such as periodic 
limb movements in sleep and restless legs syndrome.1,9 The 2003 
National Sleep Foundation survey of 1000 older adults found that 
those with cardiac disease, stroke, lung disease, or depression 
were more likely to report sleeping less than 6 hours a night, any 
insomnia, or excessive daytime sleepiness. In addition, the more 
medical conditions the older adult had, the more poor sleep they 
reported.8

 Important psychosocial factors that can cause sleep distur-
bance include retirement, isolation, loneliness, and bereavement.1 
Elderly persons may also have poor sleep habits, such as frequent 
napping during the day, spending extended time in bed, and go-
ing to bed too early (in part because of reduced participation in 
social or physical activities), or at times too late (in part because 
of forcing themselves to stay up until a “more appropriate” time) 
for their sleep-wake cycle.10

 The extent to which napping affects nighttime sleep, daytime 
functioning, or overall well-being in the elderly is unclear.11,12 In 
addition, there have been recent reports of a possible association 
between napping and adverse medical outcomes.13-17 This paper 
provides an overview of insomnia in the elderly and examines 
published findings on napping in this population. 
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Abstract: Insomnia, daytime sleepiness, and napping are all highly 
prevalent among the elderly, reflecting changes in sleep architecture, 
sleep efficiency, sleep quality, and circadian sleep-wake cycles. Insom-
nia is sometimes associated with subjective daytime sleepiness, as well 
as other clinical and socioeconomic consequences. The daytime sleepi-
ness will at times lead to napping. Although napping is viewed as a com-
mon age-related occurrence, little is known about its benefits or conse-
quences. Factors reported to be contributors to daytime napping include 
sleep-maintenance difficulty and sleep fragmentation with consequent 
daytime sleepiness, nighttime use of long-acting sedating agents, day-
time use of sedating medications, and dementia. However, a correlation 
between sleep disturbance and daytime napping has not been consis-
tently observed. Whether napping is beneficial, neutral, or detrimental is 
an important issue, in light of conflicting findings regarding the impact of 

daytime napping on nighttime sleep and recent reports of an association 
between napping and adverse clinical outcomes, including increased 
mortality risk. Further research is needed to determine whether there 
is a cause-and-effect relationship between napping and insomnia, and 
between napping and adverse clinical outcomes, and to explore the clini-
cal implications of improving insomnia and reducing daytime napping. 
Clinical evaluations of hypnotic agents should assess efficacy for both 
improving insomnia symptoms (particularly sleep-maintenance difficulty, 
in the case of elderly patients) and reducing daytime sleepiness that 
would lead to inadvertent napping.
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Insomnia in the Elderly

PREVALENCE

 The prevalence of chronic insomnia increases with age. The 
1991 National Sleep Foundation survey of 1000 US residents aged 
18 years and older found the prevalence of chronic insomnia in the 
elderly cohort (age ≥ 65 years) to be 20%, compared with 9% in 
the total survey sample.18 Although older adults were included in 
this survey, they made up a small proportion of respondents, and 
therefore these results may not be very generalizable to all older 
adults. However, surveys that focused on the elderly have also 
been conducted. Almost a decade earlier, in 1982, the National 
Institute of Aging conducted the 3-center Established Populations 
for Epidemiologic Studies of the Elderly study to determine the 
prevalence of sleep complaints among 9828 community-dwell-
ing elderly persons aged 65 and older.19 Fifty-seven percent of 
the participants reported at least 1 chronic sleep complaint, and 
29% reported having insomnia. In each age cohort, the prevalence 
of insomnia was significantly higher among women than among 
men (25% vs 20%, 31% vs 21%, and 36% vs 29%, respectively; 
p < .05 for each sex difference). Analysis of 3-year follow-up data 
from more than 6800 persons aged 65 years and older who were 
assessed during Established Populations for Epidemiologic Stud-
ies of the Elderly found the annual incidence of chronic insomnia 
to be approximately 5%.9 More recently, the 2003 National Sleep 
Foundation survey of 1000 older adults found that 47% reported 
having symptoms of insomnia (difficulty falling asleep, waking 
a lot during the night, waking too early and not being able to get 
back to sleep, and waking up feeling unrefreshed) at least a few 
nights a week.8,20 A complete review of epidemiologic studies of 
sleep in older adults can be found in Ohayon.21

IMPACT OF INSOMNIA AND DAYTIME SLEEPINESS 

 Although 1 study has suggested that self-reported sleepiness in 
people with insomnia does not correlate with sleepiness on objec-
tive measures (i.e., the Multiple Sleep Latency Test) in adults,22 
reports of insomnia have at other times been associated with in-
creased complaints of daytime sleepiness23,24 and resultant unin-
tentional and intentional naps.23 In response to questions posed to 
participants in the 1991 National Sleep Foundation survey regard-
ing daytime drowsiness, those with chronic insomnia reported 
that they were more than twice as likely to doze off during the 
day and feel tired in the morning “very often or sometimes” than 
those with no insomnia (Figure 1).23 Respondents with chronic 
insomnia also reported being more likely to take naps during the 
daytime and to doze off when bored. Daytime sleepiness may be 
related to cognitive deficits.13,25,26 Ohayon et al found that older 
adults who reported excessive daytime sleepiness were more like-
ly to report cognitive impairment across several dimensions, even 
after controlling for other known risk factors for cognitive impair-
ment.25 A study by Asada et al examined reported napping and 
later development of Alzheimer disease and found that although 
napping less than 1 hour had some protective effects, napping for 
longer than 1 hour per day was associated with a higher risk of 
Alzheimer disease among individuals with the ApoE ε4 genotype 
(which is associated with elevated Alzheimer disease risk).13

 Although findings regarding daytime napping and mood are 
less clear, studies suggest that, among older people, reported day-
time napping is associated with more symptoms of depression.17 

The study by Tamaki et al,27 however, found that a short (< 30-
minute) daytime nap actually had beneficial effects on mood. It is 
possible that nap duration may play a critical role and that older 
persons who are depressed are more likely to nap than their non-
depressed counterparts.
 Daytime sleepiness can have life-threatening consequences, as 
5% of respondents in the 1991 survey reported having had an au-
tomobile accident due to sleepiness, compared with 2% of those 
with no insomnia.23 An association was seen between risk of ac-
cidents and interrupted or insufficient total sleep. Of those report-
ing automobile accidents caused by sleepiness, 41% reported 
frequent midsleep awakenings, 27% reported frequent difficulty 
falling back to sleep, and 32% reported frequently waking up too 
early in the morning. Fifty percent reported frequently waking up 
feeling drowsy or tired.
 Sleep in the older adult may be characterized by repeated noc-
turnal arousals and awakening, resulting in reduced total sleep 
time, reduced sleep efficiency, and daytime sleepiness and nap-
ping. Thus, elderly persons commonly complain of insomnia 
symptoms and report increased daytime fatigue, daytime sleepi-
ness, and more frequent daytime napping.1

 Insomnia in the elderly may have serious negative medical,28,29 
social,23 and economic consequences30 and, potentially, a nega-
tive impact on quality of life.23 Sleep disturbance in the elderly 
with cognitive impairment, although not completely synonymous 
with chronic insomnia, has been associated with increased risk 
of placement in nursing homes1,29 and falls.31,32 In a prospective, 
3.5-year study of 1885 men, Pollak et al determined that insom-
nia (defined as difficulty falling asleep or maintaining sleep or 
waking too early) was a stronger predictive factor for placement 
of elderly community-dwelling men in nursing homes than was 
cognitive impairment.29 
 In an epidemiologic study involving 1526 men and women 
aged 64 to 99 years, multivariate analysis controlling for non–
sleep-related risk factors for falls (including use of prescription 
medication, chronic conditions, difficulty walking or seeing, and 
depression) identified difficulty falling asleep at night (odds ra-
tio [OR], 1.53; 95% confidence interval [CI], 1.04-2.24), wak-
ing up during the night (OR, 1.91; 95% CI, 1.44-2.54), difficulty 

S Ancoli-Israel and JL Martin

Figure 1—Percentage of respondents with chronic insomnia and no 
insomnia reporting different aspects of daytime drowsiness “very 
often or sometimes.” Adapted with permission from Roth and An-
coli-Israel. Daytime consequences and correlates of insomnia in the 
United States: results of the 1991 National Sleep Foundation Survey: 
II. Sleep 1999;22(Suppl 2):S354-8.
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waking up in the morning (OR, 2.13; 95% CI, 1.28-3.55), and 
waking up too early in the morning and not being able to fall 
asleep again (OR, 1.64; 95% CI, 1.11-2.42) as significant corre-
lates of falling.28 Multiple regression analyses controlling for the 
non–sleep-related variables revealed a significant relationship (p 
< .05) between the number of falls and difficulty falling asleep at 
night, waking during the night, difficulty waking in the morning, 
daytime sleepiness, and needing to take a nap. 
 More recently, a study examining data from the Minimal Data 
Set evaluated the relationship between insomnia, hypnotic use, 
and falls in 34,163 nursing home patients in 437 nursing homes. 
Results suggested that untreated insomnia (adjusted OR, 1.52; 
95% CI, 1.38, 1.66) but not hypnotic use (adjusted OR, 1.13; 95% 
CI, 0.98, 1.30) predicted falls.31 Although these data are very im-
portant, prospective studies on the relationship between insomnia, 
hypnotic use, and falls are needed, particularly because all data 
from the Minimal Data Set are based on subjective reports with no 
objective data validation. In addition, previous studies that have 
compared objective data versus subjective Minimal Data Set data 
on hypnotic use, falls, and insomnia resulted in low reliability 
and concluded that the Minimal Data Set underreports these mea-
sures.33-35

 Results of a review of 8 studies that investigated the relation-
ship between insomnia and coronary heart disease suggested that 
difficulty falling asleep and nocturnal awakenings may both be 
associated with future coronary events.36 The authors speculated 
that subjective insomnia complaints might be a marker for auto-
nomic dysfunction, which increases the risk of myocardial infarc-
tion. This association requires further investigation. 

Napping in the Elderly 

PREVALENCE AND PATTERNS 

 Reported prevalence rates for habitual daytime napping in 
elderly populations range from 22% to 61%.37,38 It is unclear if 
there are sex differences in napping. Icelandic (N = 800, aged 
65-84 years)39 and Swedish (N = 876, aged 65-79 years)37 studies 
observed a significantly higher napping prevalence among older 
men than among older women; respective rates in the 2 studies 
were 50% versus 31% (p < .001) and 29% versus 15% (p < .001). 
However, several other studies observed no sex differences.38,40,41

Nap frequency and duration increase with age.20,38,40-42 In a study 
comparing daytime napping and 24-hour sleep-wake patterns in 
healthy elderly (mean age 83 years) and young adults (mean age 
25 years), elderly subjects reported a significantly greater mean 
number of daytime naps over a 2-week period (3.4 vs 1.1 among 
young subjects; p <.004).40 Almost two thirds of the elderly group 
(64%) took naps during the 2-week period, versus 45% of the 
younger-aged group. Results of studies examining napping pat-
terns in “old old” and “young old” subjects (defined differently 
in each study) indicated that napping tendency continued to in-
crease with age.20,38,42 The 2003 National Sleep Foundation survey 
found that 10% of respondents aged 55 to 64 years reported taking 
naps regularly (4 to 7 times/week), compared with 24% of respon-
dents aged 75 to 84 years.20 Similarly, Metz and Bunnell found 
that “older old” subjects (mean age, 80 years) took significantly 
more naps per week than did “younger old” subjects (mean age, 
65 years; mean of 5 vs 4 naps; p< 0.05) and napped for a sig-
nificantly longer mean duration (67.5 minutes vs 51.3 minutes for 
“younger old” subjects; p < .05).38 Buysse et al found that elderly 

subjects took naps most frequently during the afternoon at around 
2:30 PM, whereas young adults showed no distinct pattern.40 Most 
studies have reported average nap durations in the elderly rang-
ing from 28 to 59 minutes,38-40 although longer durations of up to 
119 minutes have also been documented in adults aged 50 to 60 
years.39,41

CORRELATES OF DAYTIME NAPPING 

 There are several potential correlates to daytime napping in the 
elderly (Table 1).38-40,42-45 Several investigators have suggested that 
daytime napping is associated with symptoms of insomnia,39,43,46 
sleep fragmentation,47-50 poor sleep quality,44 use of long-acting 
hypnotics,38,47 circadian rhythm disturbance (e.g., advanced sleep 
phase),1,47 and dementia.43

 Studies in elderly populations have demonstrated significant 
correlations between sleep fragmentation (transient arousals) and 
daytime sleep tendency (p = .02),46 as well as increased frequency 
of chronic difficulty maintaining sleep among persons reporting 
daytime napping (40% vs 28% among nonnappers; p < .05).39

 Consistent with these findings, Frisoni et al demonstrated a 
significant (p < .05) positive and independent association be-
tween daytime napping and not feeling rested in the morning.43 
Taken together, the findings from these studies support the rela-
tionship between nocturnal sleep disruption and daytime napping, 
with napping representing an attempt to compensate for nocturnal 
sleep deficit. A cause-and-effect relationship between insomnia 
and napping, however, has not been established because of the 
failure of many other studies in elderly populations to observe a 
statistically significant association between sleep disruption and 
daytime napping.37,38,40,41,51-54

Effects of Napping

 Whether napping is beneficial or detrimental is controversial, 
as both positive and negative effects have been reported. 

POSITIVE EFFECTS 

 Most of the research on napping has been conducted in younger 
adults, shift workers, and long-distance drivers and has suggested 
beneficial effects of napping on performance and alertness.55-57 In 
young adults, short naps have been shown to improve subjective 
sleepiness, daytime alertness, neurobehavioral performance (par-
ticularly in sleep-deprived subjects),58 and mood.59 Napping also 
predicted responsiveness to hypnotics in 1 study of patients with 
primary circadian rhythm disorder.60 Since some studies used 
small samples, results need to be replicated.
 In elderly adults, napping has been shown to be associated with 
improvement in objective11 and subjective evening sleepiness,27 

Table 1—Potential Causes of Daytime Napping in the Elderly   

Insomnia
 Sleep fragmentation
 Poor sleep quality 
Nighttime use of long-acting hypnotics, anxiolytics, or drugs with 
sedative side effects
Daytime use of sedating medications
Advanced Sleep Phase Syndrome  
Dementia
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as well as in performance.12 Monk et al examined the effects of an 
afternoon nap (between 1:30 and 3:00 PM, average of 57 minutes 
per nap) on nocturnal sleep and evening alertness and performance 
in 9 healthy elderly subjects aged 74 to 87 years.11 Napping was 
associated with a significant increase in mean sleep latency on the 
Multiple Sleep Latency Test (from 11.5 to 15.6 minutes; p < .01), 
indicating a significant decrease in objective evening sleepiness. 
However, napping had no effect on subjective evening alertness 
or on measures of evening performance (visual vigilance, manual 
dexterity, and response time), relative to no napping. In a study 
of 6 healthy, elderly, habitual nappers, Tamaki et al found that a 
short nap (30 minutes) significantly (p < .05) decreased subjec-
tive sleepiness.27 In a polysomnographic laboratory study of naps 
in 32 healthy older adults, Campbell et al found that an afternoon 
nap (mean nap time 81 minutes) had no negative effect on sub-
sequent nighttime sleep but did result in a significant increase in 
total sleep time per 24 hours and enhanced cognitive and psycho-
motor performance immediately after the nap and throughout the 
next day.12

 Data from 2 case-control studies in Greek men of all ages sug-
gested a protective effect of afternoon rests or naps against coro-
nary heart disease.61,62 Trichopoulos et al reported a 30% (90% CI, 
7%-46%) reduction in incidence of nonfatal coronary heart dis-
ease events in association with 30-minute naps,61 and Kalandidi et 
al reported that the duration of siesta (afternoon rest or sleep) was 
negatively related to risk of coronary heart disease events.62 How-
ever, the latter study did not establish a clear association between 
napping and coronary heart disease risk. The findings from these 
studies have not been confirmed or duplicated and contradict the 
recent reports of increased cardiovascular mortality associated 
with daytime sleepiness or napping.14-17,63,64 
 It is important to note that none of the studies cited was able to 
experimentally control all confounding variables (i.e., other fac-
tors) that may contribute to the association between napping and 
cardiovascular risk. However, no study can ever control for every 

confounding variable, and the studies cited did attempt to control 
for the most relevant confounders.

NEGATIVE EFFECTS (MORTALITY)

 A number of studies have found a relationship between day-
time napping and negative health outcomes (see Table 2). In a 
cohort of 5888 elderly subjects aged 65 to 100 years, Newman et 
al observed a significant association between daytime sleepiness 
complaints and mortality, with an unadjusted Cox hazard ratio of 
1.71 (95% CI, 1.45-2.01).16 Women reporting both daytime sleep-
iness and frequent nocturnal awakening had a multivariate adjust-
ed hazard ratio of 2.34 (95% CI, 1.66-3.29) for incident conges-
tive heart failure, compared with women with daytime sleepiness 
but without frequent nocturnal awakenings. Other studies have 
associated napping with increased cardiovascular disease risk. 
A case-control study in a middle-aged Costa Rican population 
(mean age 57 years; 505 MI survivors; 522 age- and sex-matched 
controls) noted a significant trend toward taking long daily siestas 
(defined as afternoon nap or rest) and increased risk of MI, com-
pared with taking a siesta less than once per week (p = .02), even 
after adjusting for cardiovascular disease risk factors (including 
lipids, smoking, body mass index, light physical activity, night 
sleep, and history of diabetes, hypertension, and angina).15 The 
prevalence of daily siestas among MI survivors was 44%, com-
pared with 35% in controls (p = .01). This study, however, did not 
analyze the association between actual daytime sleep (ie, naps) 
and risk of MI and did not control for depression or dementia, all 
of which may be confounding variables. 
 Four prospective longitudinal studies specifically examined 
the risk of mortality associated with daytime napping in the elder-
ly (Table 3).14,17,63,65 These studies showed a significant increase 
in risk of mortality in subjects who napped. Hays et al reported 
a 4-year mortality rate of 24% among frequent nappers versus 
15% among infrequent nappers.17 The 4-year mortality risk was 
higher particularly in frequent nappers with moderate or severe 

Table 2—Cohort Studies Assessing Mortality Risk Associated With Napping in Elderly Subjects 

Reference Study Population Observation Period Odds Ratio (95% Confidence Interval) for 
   Mortality Risk vs Nonnappers*
   Unadjusted  Adjusted 
Hays et al17 3962 community-dwelling subjects; 4 y 1.55 (NR) 1.30 (1.08-1.58)a

  aged 65 to 101 years 
Burazeri et al65 1859 community-dwelling  9-11 y (average of 10) 2.21 (1.28-3.80) 1.24 (0.75-2.04)b

 residents; at least 50 years of age   (65-74 men)
Bursztyn et al63 455 community-dwelling  6.5 y 2.0 (1.1-3.4) 2.1 (1.1-3.9)c

 subjects: aged 70 years
Bursztyn et al14 442 community-dwelling subjects;  6 y 2.6 (1.14-6.23) 2.7 (1.07-6.84)d (men) 
 aged 70 years 

*Except for Hays et al, who compared mortality risk in frequent nappers (napped most of the time) vs infrequent nappers (napped sometimes, rarely, 
or never).
aAdjusted for sex, age, race, residence, marital status, living arrangements, education, income, cognitive impairment, depressive symptoms, chronic 
illness, activities of daily living, gross mobility, physical activity, body mass index, smoking, and alcohol use.
bAdjusted for age; smoking status; body mass index; systolic blood pressure; self-appraised health; serum levels of homocysteine, glucose, and 
albumin; creatinine concentration; history of coronary heart disease, congestive heart failure, diabetes, and stroke; and night sleep duration (< 6 
hours, 6-8 hours, > 8 hours). 
cAdjusted for sex, blood pressure, smoking status, cholesterol level, diabetes mellitus, physical exercise level, nocturnal sleep duration, cerebrovas-
cular disease, previous myocardial infarction, subjective financial hardship, general tiredness, and self-reported health status.         
dAdjusted for cardiovascular disease risk factors, including hypertension, diabetes mellitus, past cerebrovascular accident, past myocardial infarc-
tions, physical activity level, cancer diagnosis, smoking status, and cholesterol and triglyceride levels. 
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cognitive impairment, relative to infrequent nappers or nonnap-
pers (OR, 1.73; 95% CI, 1.24-2.41). 

 

Three studies using the same prospective dataset found a 2-fold 
increase in risk of mortality among nappers relative to nonnap-

Table 3—Studies that Assessed Napping, Daytime Sleepiness, and Health Outcomes Among Older Adults.

Authors Samplea Design (location) Assessment method Main finding

Community-Dwelling Older Adults
Hays et al17 3962  (2581); 65-101 Prospective cohort (USA)b Interview • Frequent daytime nappers had higher  
    mortality risk vs infrequent/nonnappers
Bursztyn et al63,64 455 (249); 70 Prospective cohort (Israel) In-person interview • 60.7% took siestas (men > women; MI 
    survivors > no MI)
    • Lower 6-year survival rates for siesta 
    takers vs for non-siesta takers; increased 
    risk persisted in adjusted analyses
    • Mortality risk elevated only among those 
    who slept vs those who “rested without 
    sleep” and non-siesta takers
Newman et al16 5888; mean, 73 Prospective cohort (USA)c In-person interview • Daytime sleeping associated with 
    increased mortality and CVD risk among 
    men and women, after controlling for 
    known risk factors
    • Daytime sleeping associated with 
    increased MI risk among women, after 
    controlling for known risk factors
Campos & Siles15 MI survivors:  Case control (all seeking  In-person interview • MI survivors more likely to take regular
 505 (131); 57± 11 medical  care at community  siesta vs no-MI controls
 No MI controls:  facility in Costa Rica)  • MI survivors took longer siestas vs no-MI 
 522 (136); 57 ± 11   controls
      • More frequent siesta associated with MI 
    status in adjusted analyses
Brassington et al28 1526 (971); 64-99 Descriptive (USA) Telephone interview • Daytime sleepiness and napping 
    associated with increased fall risk
    • Only napping (not sleepiness) associated 
    with increased risk in adjusted analyses
Burazeri et al65 1842 (1001); > 50  Prospective cohort  In-person interview • More than 8 hours of sleep in 24 hours 
  (11 years; Israel)  associated with increased mortality among 
    men only
    • Relationship stronger among those who 
    reportedly took siesta
Foley et al8 1506 (872); 55-84  Descriptive  Telephone interview • Self-reported pain, depression, diabetes, 
  (random sample; USA)  stroke, and lung disease associated with 
    likelihood of reporting daytime sleepiness
Nursing Home Residents
Martin et al. 200634 184 (144); ≥ 65 Descriptive (USA) Behavioral observation • More daytime sleeping associated with 
    more general impairment, medical 
    comorbidities, time in bed during the day, 
    time in the resident’s own room, assistance 
    with ADLs,  
    • More daytime sleeping associated with 
    less participation in physical and social 
    activities and lower cognitive functioning
Ancoli-Israel et al70 77 (58); 86 ± 7 Descriptive (USA) Wrist actigraphy • Residents with severe cognitive 
    impairment slept more during daytime 
    hours (6 AM-10 PM) than non- or mildly 
    impaired residents
Older Adults in Other Settings
Gooneratne et al83 114 (84); 78 ± 6 Between-groups  Telephone interview and  • Participants with excessive daytime 
  comparison (USA) self-report questionnaire sleepiness (cases) had more functional 
    impairment due to sleepiness than controls

aData for the study sample are shown as the number of subjects (number of women); age, in years, as range, absolute age, or mean ± SD. 
bData from Established Populations for Epidemiologic Studies of the Elderly study
cData from the Cardiovascular Health Study.
MI refers to myocardial infarction; CVD, cardiovascular disease
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pers, even after adjusting for traditional cardiovascular disease 
risk factors and after 12 years of follow-up.14,63,64 Thus, napping 
(siestas) appeared to be uniquely associated with mortality.63 
Further analyses of these results suggest that napping may have 
a stronger association with mortality in men than women.14 Al-
though the 1999 study of Bursztyn et al observed a higher preva-
lence of napping among MI survivors (78% vs 58% among those 
without previous MIs; p = .009),63 logistic regression analysis 
controlling for presence/absence of previous MIs found that nap-
ping was associated with increased mortality risk independent 
of prior MI history (OR, 1.78; 95% CI, 1.0-3.2). Furthermore, 
the association was still significant and remained double that of 
nonnappers in multivariate analysis (Table 2). Most of the deaths 
were caused by vascular diseases (cardiac, 31%; cerebrovascular, 
13%); cancer and other causes accounted for 33% and 23% of 
deaths, respectively. 
 Bursztyn et al extended these findings in a subsequent study 
that stratified subjects according to daytime napping, daytime 
resting without napping, or no daytime napping or resting.14 The 
6-year mortality rate for those who napped was more than double 
the rate for those who neither napped nor rested without sleeping 
(ie, ceased strenuous activity without sleeping; 19.0% vs 9.5%, 
respectively); the rate for those who only rested was 10.9% (p < 
.02). The mortality risk for those who napped for 1 hour or more 
was more than double the risk for those who only rested (OR, 
2.6; 95% CI, 1.14-6.23) and almost quadruple the risk for those 
who neither napped nor rested (OR, 3.68; 95% CI, 1.36-9.92). 
The mortality rate in men was significantly higher than the rate in 
women (19% vs 10%, respectively; p = 0.006). In men, nap dura-
tion was a significant mortality variable (Figure 2). The mortality 
rate in men who napped for less than 1 hour was 14%, compared 
with 28% in men who napped for 1 hour or more (p = .02). In mul-
tivariate analysis incorporating conventional risk factors, duration 
of daytime sleep was significantly associated with mortality for 
men (p = .02). The other significant covariates were lack of exer-
cise, cerebrovascular accident, and diabetes in men and diabetes 
and prior MIs in women, consistent with a previous finding of 
vascular disease as a major cause of mortality.63 Men who napped 
1 to 2 hours daily had a significantly increased mortality OR (OR, 
2.61; 95% CI, 1.00-6.81) relative to those who neither napped nor 
rested (OR, 0.80; 95% CI, 0.34-2.38). Although duration of naps 
as a continuous variable was not predictive of mortality for wom-
en, women who napped for less than 1 hour and those who napped 
for 1 to 2 hours had over 4- and 5-fold respective increases in risk 
of mortality; ORs were 4.67 (95% CI, 1.22-17.80) and 5.57 (95% 
CI, 1.05-24.49), respectively. 
 Bursztyn and colleagues continued examining the relationship 
between naps and mortality with a 12-year follow-up of these 
same older adults.64 Results showed that 74% of those not nap-
ping regularly survived, compared with only 64% who regular-
ly took naps (p < .01). Hazard ratio for mortality for those who 
napped was 1.6 (CI 1.2-2.7). These results extended the finding 
of the 6-year observations. Increased mortality was independent 
of previous cancer, previous ischemic heart disease, hypertension, 
diabetes, smoking, renal dysfunction, or lipid levels, as well as 
activities of daily living and quality of life. 
 The final study examined the effects of daytime napping in re-
lation to all-cause and cardiovascular mortality, while controlling 
for many recognized predictors of mortality.65 The sample was 
part of the Kiryat Yovel Health Study and sampled all 1859 resi-

dents of the community 50 years of age or older for an average of 
10 years. Data were collected on the number and duration of day-
time naps, in addition to a wealth of potential mortality covari-
ates. In multivariate models among men, there was an association 
between mortality in men between the ages of 65 to 74 years who 
napped (defined as those who self-reported usually napping dur-
ing the day) relative to those who did not (p = .008; OR, 2.21; 
95% CI, 1.28-3.80).65 Exclusion of patients with chronic condi-
tions prior to assessment, however, reduced the magnitude of this 
association. Long naps (> 2 hours) were consistently associated 
with excess mortality risk in men regardless of age. Napping was 
not associated with mortality in women. 
 It is important to note that these studies could not control for all 
causes of increased mortality associated with illnesses that cause 
daytime sleepiness and lead to napping; therefore, cause and ef-
fect have not been established. More research is needed to more 
clearly elucidate whether daytime napping increases the risk of 
mortality. 

EFFECTS ON NOCTURNAL SLEEP

 The effect of napping on nocturnal sleep in the elderly is a 
controversial issue.41 Theoretically, napping may perpetuate a vi-
cious cycle of sleep fragmentation, decreased sleep efficiency, fa-
tigue, and napping.46-48 Studies examining the general population 
of elderly adults have reported an association between napping 
and nocturnal sleep difficulties, although the duration of daytime 
naps appears to be a key factor. Studies describing the effects 
of napping and daytime sleepiness on nighttime sleep are shown 
in Table 4. Metz and Bunnell demonstrated a potential associa-
tion (not statistically significant) between increased sleep-onset 
latency and nap duration in an elderly population and suggested 
that duration of naps had more influence than frequency of nap-
ping or difficulty initiating sleep.38 Longer naps have also been 
implicated as contributing to frequent nocturnal awakenings in 
the elderly.11,45,66 Monk et al demonstrated that a daily 1-hour af-
ternoon “siesta” nap had negative effects on nocturnal sleep in 
terms of a polysomnographically recorded significant reduction 

Figure 2—Six-year mortality rates in men and women according to 
rest or nap status. *p = .02 for men who napped 1 hour or more vs 
those who napped less than 1 hour. 
Reprinted with permission from Bursztyn et al. The siesta and mor-
tality in the elderly: effect of rest without sleep and daytime sleep 
duration. Sleep 2002;25:187-91.
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in total sleep time (p = .001) and sleep efficiency (p = .03) and 
significantly earlier wake times (p = .002).11 Yoon et al also dem-
onstrated significantly earlier wake times (p < .001) in elderly 
subjects taking evening naps.45 Although it can be argued that the 
napping time should be added to the overall total sleep time, these 
results nonetheless highlight the potential deleterious effects of 
daytime napping.
 In contrast, other studies have found no significant effect of 
napping on nighttime sleep parameters in the general elderly 
population.12,37,38,54,67 Bliwise examined factors related to sleep 
quality in healthy elderly women (mean age, 68 years) identify-
ing themselves as good (n = 22) or poor (n = 16) sleepers.54 Poor 
sleepers were characterized by polysomnographically measured 
significant reductions in total sleep time and significantly more 
subjective nonrestorative sleep (p < .05 vs good sleepers). No dif-
ferences were found between good and poor sleepers in the num-
ber of daily naps, suggesting the absence of an effect of napping 
on nocturnal sleep. Mallon and Hetta found no difference in total 
sleep time or sleep problems between nappers and nonnappers in 
a study of 876 Swedish elders (aged 65-79 years),37 and Metz and 
Bunnell found no significant relationship between napping and 
number of nocturnal awakenings, sleep-onset latency, total sleep 

time, or quality of sleep, although a trend was noted toward sleep-
onset difficulty and duration of napping.38 Hsu also found no cor-
relation between naps and quality of sleep among 80 community-
dwelling Chinese elders.67 Campbell et al, as mentioned above, 
found that an afternoon nap did not have a statistically significant 
effect on subsequent nighttime sleep, although there was a non-
significant increase in sleep-onset latency in this study.12 This is 
consistent with Monk et al’s finding discussed above that a siesta 
had some detrimental impact on subsequent nighttime sleep.11 

Improvement of Insomnia and Reduced Napping in Elderly Persons

 There appears to be growing interest in the effect of insomnia 
treatment on daytime sleepiness and napping in the elderly. Circa-
dian phase shifting with the use of timed bright-light therapy has 
been shown to improve nighttime sleep consolidation in commu-
nity-dwelling elderly patients with sleep maintenance insomnia68 
and in institutionalized patients with dementia and sleep distur-
bance.6,68-72 Kobayashi et al reported that exposure in the morning 
to 1 hour of bright-light therapy at an intensity of 8000 lux for 5 
consecutive days significantly improved subjective sleep main-
tenance and sleepiness and resulted in a nonsignificant reduction 

Table 4—Studies of Napping, Daytime Sleepiness, and Nighttime Sleep Disturbance Among Community-Dwelling Older Adults

Authors Samplea Design (location) Assessment method Main finding

Community-Dwelling Older Adults
Metz & Bunnell38 132 (98); 58-95  Descriptive study Questionnaire • More frequent napping associated with 
    use of medications for sleep
Hays et al17 3962  (2581); 65-101 Prospective cohort study (USA)c Interview • Frequent daytime nappers reported more 
    problems with nighttime sleep vs. 
    infrequent/non- nappers
Campos & Siles15 MI survivors: 505  Case control; seeking medical In-person interview • Siesta associated with poorer nighttime
 (131); 57 ± 1 care at community facility    sleep quality across groups
 No-MI controls: 522  (Costa Rica)
 (136); 57 ± 11      
Monk et al11 
 9 (5); 74-87 Within-subject experiment  PSG • 1.5 hour daytime nap lead to decreased 
  (nap vs no-nap); (USA)  nighttime sleep efficiency and earlier 
    morning rise times 
Yoon et al45 Older (60-75 y): 60 (38); Cross-sectional comparison Wrist actigraphy with • Trend for more napping among older
 66 ± 5  (USA) sleep diary vs. younger group
 Younger (18-32 y): 73 (47);    • Older group more likely to nap within
 24 ± 4   2 hrs of bedtime 
       • Older adults who napped within 2 hrs of 
    bedtime awoke and got out of bed earlier, 
    spent less time in bed, and had shorter sleep 
    periods vs. older adults who did not nap
Bonanni et al26 Mild AD: 9; 64 ± 9 Cross-sectional comparison PSG, MSLT • Patients with moderate disease had
 Moderate AD: 11; 66 ± 7 (Italy)  shorter sleep onset latency than patients
 Nondemented controls:   with moderate disease or controls
 12; 61± 5     • Daytime sleepiness associated with more
     impaired cognition across several domains 
Nursing-Home Residents
Martin et al34 184 (144); ≥ 65 Descriptive (USA) Wrist actigraphy • 72% of residents who slept at least 15% of 
    the day (9a-5p) had nighttime sleep 
    efficiency <80%

aData for the study sample are shown as the number of subjects (number of women); age, in years, as range, absolute age, or mean ± SD. 
bData from the 1991 National Sleep Foundation Survey
cData from Established Populations for Epidemiologic Studies of the Elderly study
PSG refers to polysomnography; MSLT, Multiple Sleep Latency Test; AD, Alzheimer disease
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in daytime napping in 10 healthy Japanese women aged 50 to 70 
years.73 Of 5 subjects who took daytime naps under controlled 
conditions, 3 subjects eliminated daytime naps with the use of 
bright-light therapy and 2 reduced their naps. In this study, morn-
ing bright-light therapy did not significantly improve the number 
of nocturnal awakenings, sleep latency, or sleep efficiency. In an-
other study, 4 weeks of morning bright-light therapy for 2 hours 
at an intensity of 3000 to 5000 lux significantly increased night-
time sleep time and significantly decreased daytime sleep time 
in 14 inpatients with dementia and associated sleep and behavior 
disorders (average age: 75 years).74 However, other studies have 
found no significant change in daytime sleepiness following im-
provement of insomnia with bright-light therapy in community-
dwelling elderly persons.68 Further research is needed to establish 
timing, intensity, and duration of bright-light therapy for optimum 
nighttime and daytime effect.
 Most studies of hypnotic agents have not evaluated the ef-
fects of treatment on daytime napping, yet this important end-
point needs to be investigated in studies of hypnotic agents. In 1 
clinical evaluation of the effect of the hypnotic agent eszopiclone 
in elderly patients with chronic insomnia, daytime naps were 
included as an efficacy endpoint.75 In this study, sleep efficacy 
(improved sleep latency, sleep maintenance, and total sleep time) 
was coupled with significantly reduced duration and number of 
patient-reported daytime naps, as well as with improvements 
in patient reports of daytime alertness, sense of well-being, and 
physical functioning. Further investigations are needed to explore 
the clinical implications of these improvements in nocturnal sleep 
and daytime napping. 

CONCLUSIONS

 Insomnia and daytime napping are common among elderly. 
Although napping has traditionally been viewed as beneficial, or 
at a minimum harmless, this perception has been challenged by 
some published data. Daytime napping may perpetuate a cycle 
of reduced sleep quality and daytime sleepiness and has been as-
sociated with increased risk for cardiovascular morbidity or total 
mortality, although no causation has been established. These data 
suggest that napping should not be automatically dismissed as in-
consequential. Further examination of this behavior may be war-
ranted.
 The mortality findings associated with daytime napping have 
been interpreted in several ways. First, the association between 
mortality and daytime napping suggests that napping may be a 
marker of excessive daytime somnolence, a problem associated 
with negative outcomes,16 rather than as a simple compensatory 
strategy for a restricted night sleep. Consequently, some have hy-
pothesized that excessive daytime somnolence may result from 
the presence of an underlying sleep disorder.76 The conventional 
wisdom suggests that a number of older individuals with excessive 
daytime somnolence may have undetected sleep apnea, a condi-
tion with clear age- and sex-related differential prevalence that 
is linked strongly to increased cardiovascular risk.77 While this 
may partially explain the relationship between daytime napping 
and mortality, some studies have found no association between 
snoring (a cardinal symptom of sleep apnea) or body mass index 
(a risk factor for sleep apnea) and napping-related mortality.64 
 One causal hypothesis suggests that the increased heart rate 
and blood pressure observed directly after the onset of daytime 

napping is similar to the changes seen upon morning awaken-
ing.63 These morning heart-related changes have been linked to 
an increased rate of MI and other acute cardiovascular events.78,79 
Increased heart rate and blood pressure result in increased myo-
cardial oxygen demand, which subsequently may act as a trigger 
for cardiovascular events in the morning after awakening and in 
the afternoon after napping cessation. Bursztyn et al14,63 have fur-
ther hypothesized that arousal from afternoon napping may result 
in an abrupt surge of sympathetic nervous system activity,80 trig-
gering hemodynamic changes (e.g., increased myocardial oxygen 
demand and brain vascular shear stress precipitated by abrupt el-
evation of blood pressure and heart rate upon awakening), as well 
as thrombogenic changes that may contribute to cardiovascular 
events.80,81 Further, the rapid increase in myocardial oxygen de-
mand immediately after a 2-hour rest (not necessarily resulting 
in sleep) appears similar in magnitude to the increase observed 
after morning awakening in healthy young adults.81 This find-
ing suggests that arousal from afternoon napping, like morning 
arousal, may result in a period of increased cardiovascular risk.63 
There is preliminary evidence, however, that the changes in heart 
rate upon arousal from napping are negligible, suggesting lesser 
potential for ischemia, compared with the morning hours soon 
after arousal.82 It is difficult to determine, however, whether nap-
ping-related hemodynamic changes directly contribute to mortal-
ity risk or whether the overlap in risk factors for these 2 condi-
tions accounts for the observed relationships. Daytime sleepiness 
and napping may be directly caused by medical illnesses (and 
medications used to manage cardiovascular risk factors), result-
ing in the observed link between napping and mortality. Further 
research using objective measures of both sleep apnea and day-
time somnolence are needed to fully address this issue.
 On the other hand, it is plausible that long daytime sleep may 
play a direct role in enhancing the risk of mortality. If a causal 
relationship between napping and mortality could be determined, 
then napping would feasibly represent a lifestyle factor similar 
to diet, exercise, and smoking status and, thus, be amenable to 
modification. However, possible mechanisms for this causal rela-
tionship have not yet been thoroughly elucidated.
 In contrast to these negative effects, short daytime naps have 
demonstrated positive benefits, including increased alertness.12,81 
It has also been argued that short afternoon naps practiced in 
adults may be an important stress-coping mechanism, therefore 
having a beneficial effect.81 Given the conflicting evidence, the 
clinical recommendations of these data are not clear. 
 More research is needed to address many issues related to in-
somnia and napping in the elderly, including the cause-and-ef-
fect relationship between insomnia and napping; the role, if any, 
of napping in cardiovascular morbidity and total mortality; the 
characterization of nappers at risk for cardiovascular morbidity 
or mortality; and the impact of improving insomnia and reducing 
daytime naps on clinical outcome. The effect of reduced napping 
on nocturnal sleep latency and continuity and on next-day cog-
nitive and physical functioning also needs to be researched.80,81 
Future insomnia treatment-efficacy trials, whether drug or behav-
ioral therapies, should include evaluation of next-day benefits in 
terms of reduced daytime sleepiness and napping (daytime wake-
fulness) and improvement of cognitive and physical functioning 
and quality of life. 
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