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Abstract

Background:  Daytime napping may improve cognitive function in older adults. However, the association can be complicated by specific 
features of napping and the older adult’s health. This systematic review aims to synthesize the current literature on napping and cognition in 
older adults and provide recommendations for future research and daytime sleep practice in older adults.
Methods:  Systematic searches for relative research published between January 1995 and October 2022 were conducted at PubMed, 
MEDLINE, PsycINFO, and Google Scholar using keywords individually and in multiple combinations. Manual searches were performed to 
identify additional studies. All included studies were critically appraised by 2 authors.
Results:  Thirty-five studies, including 23 observational and 12 intervention studies, were reviewed. Findings from observational studies suggest 
a possible inverted U-shaped association between napping duration and cognitive function: short and moderate duration of naps benefited 
cognitive health in older adults compared with both non-napping and long or extended napping. Findings from intervention studies suggest 
one session of afternoon napping might improve psychomotor function and working memory, although with some inconsistency. The effect of 
multiple nap sessions on cognition was inconclusive due to a limited number of studies.
Conclusion:  More rigorous research studies are needed to investigate what causes different patterns of daytime napping, the associations between these 
distinct patterns and cognitive function, and to determine whether interventions targeting napping patterns can improve cognition in older adults. In 
addition, future research needs to comprehensively assess daytime napping using a combination of measures such as sleep diary and actigraphy.
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The prevalence of daytime napping in older adults varies across the 
world, ranging between 20% and 60% (1). It is more common in 
older adults from regions where napping is culturally regarded as 
a healthy behavior, such as countries in Asia. For example, about 
55%–60% of Chinese older adults regularly take afternoon naps, 
as reported in national representative surveys (2–4). Naps are likely 
more common among older adults than among younger people for 
a range of reasons, including changes in physical and social activity, 
as well as in physical, mental, and cognitive health along with aging 

(5). Older adults may have a less structured schedule due to retire-
ment and more free time during the day, making a nap more feasible. 
Furthermore, older adults may take medications that cause daytime 
sleepiness, or even take a nap to make up for impaired evening sleep 
(6).

There is a growing interest in understanding the link between 
daytime napping behavior and cognitive health in older adults. 
Daytime napping may improve cognitive performance by compen-
sating for inadequate sleep at night, countering daytime sleepiness 

https://doi.org/10.1093/gerona/glac239
https://orcid.org/0000-0001-9798-5456
https://orcid.org/0000-0003-1507-0995
mailto:Junxin.li@jhu.edu?subject=


and fatigue, and boosting energy levels in older adults. However, 
the association can be complicated by the features of napping (eg, 
duration, frequency, timing, intentionality) and the individual older 
adult’s physical and cognitive health (6). Although a growing body 
of research investigates the associations between daytime napping 
behavior and cognitive function and the effect of nap interventions 
on cognitive performance, no systematic review has been published 
to examine the evidence regarding the associations of daytime nap-
ping with cognitive health in older adults. Therefore, the purpose of 
this systematic review is to critically analyze and synthesize the lit-
erature on daytime napping and cognition to provide recommenda-
tions for future research and daytime sleep practices in older adults.

Method

Search Strategy and Data Extraction
This systematic review was conducted according to the recom-
mendations from the Joanna Briggs Institute (JBI) Manual for 
Evidence Synthesis (7) and the Transparent Reporting of Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines (8). Two authors 
performed systematic and manual searches to identify studies that 
examined the associations between napping and cognition in older 
adults. Systematic searches were conducted using the following 
electronic databases: PubMed, MEDLINE, PsycINFO, and Google 
Scholar and were limited to articles written in English and published 
between January 1995 and October 2022. Search terms included: 
(nap OR napping OR napper OR daytime sleep OR post-lunch sleep 
OR post-prandial sleep OR siesta) AND (cognition OR cognitive 
function OR cognitive performance OR executive function OR ex-
ecutive ability OR attention OR orientation OR reaction OR re-
action time OR reaction speed OR memory OR visual-spatial OR 
language OR verbal OR calculation) AND (older OR elder OR aged 
OR aging OR seniors). Manual searches were performed through 
reference lists of relevant articles and review papers to identify add-
itional studies.

The initial screening took place by 2 authors independently 
reading the titles and abstracts of 875 articles; 80 articles were eli-
gible for full-text screening. Eligible full-text articles were independ-
ently reviewed by 2 authors with discrepancies resolved by a third 
reviewer. After full-text review, we excluded 45 studies; 35 articles 
were in the final sample (Figure 1).

Studies meeting the following criteria were included: (a) parti-
cipants aged 50 years and above; (b) examined the association be-
tween nap characteristics and cognitive function; (c) included at least 
one assessment of nap characteristics: habits, intention, frequency, 
duration, or timing; (d) included at least one assessment of cognitive 
function/performance/status; and (e) interventional or observational 
study. Studies investigating whether napping characteristics pre-
dicted the incidence or severity of AD and dementia were included. 
Studies published as case report, abstracts, or letters to the editor 
without study details were excluded.

Data were extracted independently by 2 authors, and differences 
were resolved by discussion with the third assessor. Data extraction 
included the surname of the first author, year of publication, country 
of origin, study design (randomized controlled trial [RCT], within-
subjects experiment, cross-sectional, longitudinal, and case–control 
study), name of the cohort studied, baseline year and follow-up time 
(if applicable), sample size, age at baseline (mean ± standard devi-
ation, or range), gender, study participant characteristics, napping 

measurement, napping characteristics, cognition measurement, cog-
nition domains, potential confounding/interaction/modifier vari-
ables controlled for in the study design and statistical analysis, and 
quality appraisal results. We could not conduct a meta-analysis to 
examine the association between nap duration and cognitive func-
tions as planned due to the high heterogeneity of napping duration 
groups and cognitive domains assessed among studies.

Study Quality Assessment
To assess the study quality, all included studies were critically ap-
praised independently by 2 authors using the standard critical ap-
praisal instrument from JBI Manual for Evidence Synthesis (7). We 
used the Critical Appraisal Checklist for randomized controlled trials, 
quasi-experimental studies, cohort studies, analytical cross-sectional 
studies, and case–control studies (7). Each study was evaluated for in-
ternal validity, external validity, bias, confounding, causal plausibility, 
and statistical inferences using the appropriate appraisal checklist (7). 
For each item on the checklist, reviewers selected either: Yes (meets 
criteria); No (does not meet criteria); Unclear; or Not Applicable. 
We used a predetermined cut-off score to assesses 4 quality levels: 
Level-A: all “Yes”; Level-B: one or two items were rated with “No” or 
“Unclear”; Level-C: 3 or 4 items were rated with “No” or “Unclear”; 
Level-D: more than 4 items were rated with “No” or “Unclear.” 
Differences in assessment between the assessors were resolved by dis-
cussions between the 2 assessors and a third assessor.

Results

A total of 35 studies met all the inclusion criteria (Figure 1). Of these, 
there were 23 observational studies and 12 intervention studies. We 
synthesized findings from observational studies (Supplementary 
Tables 1 and 2) and intervention studies (Supplementary Table 3) 
separately. Most studies reported results for males and females; 
Tamaki et al. (9) did not report the study participants’ sex/gender, 
Blackwell et al. (10) only included women, and Leng et al. (11) only 
included men. Studies were included from 10 countries: 12 studies 
from the United States, 10 from China (including 1 from Hong 
Kong and 1 from Taiwan), 4 from Japan, 2 from Australia, 2 from 
Canada, and 1 each from Greece, Germany, Israel, Saudi Arabia, and 
the United Kingdom.

Overview of Study Quality

Of the 35 included studies, 30 studies were at the level-B quality, 
and 5 were at level C. Most of the case–control, cross-sectional, and 
longitudinal cohort studies were graded as Level B due to the lack 
of a valid napping measure (eg, polysomnography [PSG]). Three 
cross-sectional studies presented unclear descriptions of identified 
confounders or what strategies were used to deal with confounding 
variables and were therefore graded as Level C (12–14). Five of the 
6 RCT studies were graded as Level B because participants were not 
blinded to the intervention, and there was no clear description of 
whether outcome assessors were blinded to treatment assignments. 
One RCT study was graded as Level B because there was no clear 
description of whether the randomization resulted in similar study 
groups at baseline (15). Four of the 6 non-randomized experimental 
studies were graded as Level B due to the within-subject design and 
lack of a control group. Two studies were graded as Level C because 
there was no clear description of participant information or statis-
tical analysis (9,16).
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Figure 1.  PRISMA flow chart for study selection.

Findings from Observational Studies
The association between nap duration and cognitive function was 
examined in 23 observational studies, including 13 cross-sectional, 8 
longitudinal cohort studies (two of which also included cross-sectional 
analyses), and 2 case–control studies. Most observational studies 
used data from epidemiologic studies or national cohort studies, 
including the China Health and Retirement Longitudinal Study 
(CHARLS) (3,4,17–19) Taiwan National Health Interview Survey 
(20), Study of Osteoporotic Fractures, Osteoporotic Fractures in 
Men Study (MrOS) (11), U.S. National Health and Aging Trends 
Study (NHATS) (21,22), Australia Cognitive Function and Ageing 
Study (CFAS) (23), U.K. Lothian Birth Cohort 1936 (LBC1936) 
(24), and Greece Cretan Aging Cohort (25).

Napping assessment
In most observational studies (18 out of 23), napping was assessed 
subjectively using the participants’ self-report (including survey 
questions or sleep diary) (n  =  16), informant report (n  =  1) (26), 
or direct observation of participants (n  =  1) (12). The definitions 
of napping varied in these studies. Most studies defined napping 
based on participant or informant’s answers to general questions on 
napping (example questions: Do you usually take a nap during the 
day? How long did you take a nap in general?) without inquiring 
about napping frequency or intentionality (ie, whether or not naps 
were planned). Some studies defined napping according to weekly 
napping frequency. For example, studies defined nappers as those 
who reported napping on 3 or more days a week (26) or those who 
napped at least one day a week (21,22). Most studies assessed nap-
ping throughout the daytime; other studies assessed post-lunch/
afternoon napping only (3,4,13,17,18,27) or observed napping be-
tween 9 am and 3 pm (12). Only one study assessed the intention-
ality of naps by asking, “In general, were these naps planned, or did 
you fall asleep without meaning to?” (21).

Five studies assessed napping objectively using actigraphy 
and reported average daytime napping duration over 3–14  days 

(10,11,25,28,29). In addition to nap duration, one study reported 
the number of naps per day and the time of first nap (pre-17:00 
hours vs post-17:00 hours) (28).

Nap duration
Nap duration was categorized using various cut points in these 
studies. In general, participants were categorized as non-nappers 
or those who napped for less than a given number of minutes (eg, 
<5, <60). Cut points commonly used were 30, 45, 60, 90, and 120 
minutes. In this review, we defined short napping as ≤ 30 minutes, 
short-moderate napping as <45 or < 60 minutes, moderate napping 
as 30–60 minutes or 30–90 minutes, long napping as >60 minutes, 
and extended napping as >90 minutes or≥ 120 minutes.

Napping Duration by Groups

Short napping (≤30 minutes) versus non/long/extended napping 
(n = 10 studies)
In general, results were consistent and showed that short napping 
was associated with better cognitive outcomes, compared with non, 
long, or extended napping. Three of the 4 cross-sectional studies 
found that short napping was associated with better overall cog-
nitive function (17), episodic memory (21), or less likely to have 
cognitive impairment (21,27) compared with non-napping (17,27) 
and long napping (21,27). Five of the 6 longitudinal studies found 
that, compared to non-napping or long or extended napping, short 
napping at baseline was associated with less cognitive decline after 
2 years (3), within 8 years (19), a decreased risk of subsequent cogni-
tive decline or impairment in 5-year (30) or 12-year follow-up (11), 
decreased risk of AD between 5 and 10 years (26)

Short-moderate napping (<45 or < 60 minutes) versus non 
napping (n = 6 studies)
Two studies found short-moderate napping was cross-sectionally as-
sociated with better cognitive function (4) or associated with less 
risk of developing cognitive impairment in 2 and 10  years (23). 
Four studies reported no cross-sectional association between short-
moderate napping and cognition, or cognitive impairment compared 
with non-napping (14,20,22,31).

Moderate napping (30–60 minutes or 30–90 minutes) versus 
non/short/long/extended napping (n = 9 studies)
Comparing moderate napping with non-napping, 3 of the 4 
cross-sectional studies found that moderate napping was associated 
with better global cognitive function (17), better attention and epi-
sodic memory (17,21), and better spatial ability (21), less risk of 
having cognitive impairment (27). Three of the 5 longitudinal studies 
found that moderate napping was associated with less decline in 
overall cognition, episodic memory, attention (3), a better trajectory 
of cognition in older women (18), or decreased risk of AD (26) be-
tween 5 and 10 years than non-napping (3,18,26). When compared 
with long/extended nappers, studies found moderate nappers were 
associated with better cognitive performance (17) or less decline 
(3). The results on moderate napping versus short napping were in-
consistent in the 3 cross-sectional studies. Two studies found that 
moderate napping was associated with better cognitive performance 
than short napping in Chinese older adults (17) and U.S. older adults 
without dementia (21). Conversely, Lin et al. found that moderate 
nappers were more likely to have cognitive impairment compared to 
short nappers (27).
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Long (>60 minutes)/ extended naps (>90 minutes or ≥ 120 
minutes) versus non-napping/ nap <120 minutes (n = 10 
studies)
Nine studies examined the association between long or extended 
napping and cognitive function compared with non-napping. 
Seven studies, including 2 cross-sectional (4,20) and 5 longitudinal 
studies (18,19,23,26,30), found no significant difference in cogni-
tive function, risk of developing subsequent cognitive impairment 
or trajectory of cognitive function between long or extended versus 
non-nappers. Only two studies found that extended nappers were 
cross-sectionally (31) or longitudinally (2  years) (3) associated 
with worse cognitive performance. Another study found extended 
napping (≥120 minutes as measured using actigraph) was cross-
sectionally associated with cognitive impairment in older women, 
compared to napping <120 minutes (10)

Presence of napping regardless of duration versus non-napping 
(n = 4 studies)
The findings were inconsistent. Two studies found that napping 
was associated with better overall cognitive function, orienta-
tion, language, and working memory cross-sectionally in healthy 
Chinese older adults (13) and decreased risk of subsequent cog-
nitive impairment in 2 and 10  years in a sample of Australian 
older adults who were mostly (84%) cognitively intact (23). 
Conversely, one study reported nappers had a higher rate of 
mild cognitive impairment (28) and one study reported that nap-
ping was associated with worse performance on autobiographic 
memory, working memory, and episodic memory in people with 
dementia (25).

Continuous napping duration (n = 5 studies)
Consistently, longer napping duration was associated with worse 
performance in verbal memory, processing speed, and verbal fluency 
(28), more decline in visuospatial reasoning and processing speed 
over 6 years (24), and higher risk of cognitive impairment (11,25). 
One study found that decreased napping duration after hospital dis-
charge, compared to pre-discharge, was associated with improve-
ment in cognitive function at 6-month follow-up of hospitalized 
older adults (29). Of note, all these studies except one (24) used 
actigraphy to measure nap durations.

Potential moderators of nap duration and cognitive function
Asada et al. found that long napping (>60 minutes) increased the risk 
of developing Alzheimer’s disease in 5–10 years in APOE e4 carriers 
but not in non-APOE e4 carriers (26). Fang et al. (20) found a sig-
nificant interactive effect between chronotype and napping duration. 
Long napping was associated with better global cognitive perform-
ance than non-napping in morning-type older adults but not in the 
evening‐ or intermediate‐type older adults, or in the overall sample. 
In addition, long napping was associated with worse immediate re-
call performance among intentional nappers but not among uninten-
tional nappers (21).

Daily/weekly napping frequency
Only one study examined daily napping frequency and found that 
a greater number of naps per day, as measured by actigraphy, was 
associated with poorer verbal fluency and executive function (28). 
Two studies examined weekly napping frequency and cognition: 
one found an inverted U-shape association between weekly nap-
ping frequency and global cognition, with better cognition in people 

napping 1–2  days/week than in those with less or more frequent 
napping (32). Owusu et al. (21) reported that napping on most days 
was associated with poorer self-reported memory than non-napping.

Time of day
One study found that older adults who took the first nap before 
17:00 hours had significantly lower scores on processing speed and 
executive function than those who had their first nap post-17:00 
hours (28).

Unintentional napping versus intentional versus non-napping
Unintentional napping versus intentional versus non-napping was 
examined in only one study. The study found that unintentional nap-
pers had worse episodic memory and self-rated memory than non-
nappers and intentional nappers (21).

Findings from Intervention Studies
Among the 12 intervention studies—all of which were conducted in 
healthy older adults—6 were RCTs and 6 were within-subject cross-
over studies. Ten of these studies tested the effect of one session of 
napping on cognitive performance on the same day or the next day 
after the nap. Two studies tested the impact of repeated nap sessions 
over 17 days or 4 weeks on cognitive performance (33,34). Various 
cognitive performance measures were used to assess motor/psycho-
motor functions, verbal memory, alertness/vigilance, and brain acti-
vation (see details in Supplementary Table 3).

Napping assessment
All 12 studies that objectively assessed napping used PSG) or 
EEG; 2 studies used in-lab PSG/EEG in combination with at-home 
actigraphy or sleep diary (33,34).

Effect of one afternoon nap on cognitive performance

Overview of study interventions.—Of the 10 one-session after-
noon nap studies, 9 were conducted in the laboratory environment  
and one in participants’ homes (35). In all studies, participants per-
formed cognitive tasks before nap, right after nap, or after overnight 
sleep. Nine studies provided older adults with a nap opportunity of 
a certain duration (eg, 20 minutes, 45 minutes, 60 minutes, 90 min-
utes, or 2 hours) in the early afternoon (started between 12 pm and 
2 pm). Two studies gave participants the opportunity to nap at 1 pm 
and awakened them 30 minutes after sleep onset (9,16).

Motor memory (n = 3 studies).—Two studies found a 90-minute nap 
opportunity (on average, participants who napped 57 minutes or 59 
minutes) improved motor speed (36) and motor memory consoli-
dation (a composite measure of motor speed and accuracy) (37) in 
healthy older adults across the same day as the nap and the next day 
after overnight sleep, compared to a sedentary no-nap group. Fur-
thermore, King et al. (37) found that the enhanced motor memory 
by napping in the same- and next-day retests was reflected by greater 
activation in memory-related structures, including the putamen and 
medial temporal lobe (hippocampus and para-hippocampus). How-
ever, the study by Bachhaus et al. (38) failed to observe any benefit 
of an afternoon nap (10–20 minutes nap or 50–80 minutes nap) on 
motor memory consolidation in healthy older adults.

Psychomotor function (n  =  4 studies).—Since 3 of the 4 studies 
found better psychomotor performance (executive processing,  
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detection time, and accuracy) immediately after the nap (9,16,39) 
and throughout the next day compared to the sedentary no-nap con-
dition (39), one session of afternoon napping may improve psycho-
motor function. Furthermore, one study found that nap duration 
and the amount of stage 3 sleep were positively associated with re-
action time and processing speed (39); however, another study sug-
gested that neither nap opportunities of 20 or 60 minutes improved 
reaction time in healthy older adults (40).

Verbal episodic memory (n = 3 studies).—The 3 studies consistently 
reported no improvement in verbal memory consolidation by nap-
ping (up to 2-hour nap opportunity), compared with sedentary or 
no nap condition (35,38,41). In addition, neither nap condition nor 
nap architecture (eg, Slow-wave sleep [SWS]) were associated with 
hippocampal activation during the verbal memory tests after nap (35).

Executive function including working memory, attention, and logic 
reasoning (n  = 2 studies).—Improvement in working memory fol-
lowing an afternoon nap (20 minutes, 60 minutes, or 2 hours nap 
opportunity) was found in both studies (15,40). The effect of an 
afternoon nap on attention and logical reasoning was examined in 
one study that found improvement in attention and reasoning on the 
next day following the nap compared with sedentary no nap control 
(39). Further, characteristics of the nap were associated with execu-
tive function. Nap duration, sleep efficiency, and stage 2 sleep during 
the nap were positively associated with increased accuracy in logical 
reasoning following the nap (39); and slow oscillation (SO, 0.5–1 
Hz) power and greater coupling between SO and sigma (12–15 Hz) 
during the nap were associated with better working memory per-
formance (15).

Effect of multiple sessions of nap intervention on cognitive 
performance.
Two studies tested the effect of regular afternoon naps (multi-session: 
repeatedly over several days) at home on cognitive performance. The 
durations of the interventions were daily for 17 days (34) and at 
least 5 days per week for 4 weeks (33). Monk et al. (34) found that a 
90-minute nap opportunity in the early afternoon daily for 17 days 
(14 at home and 3 in lab) did not improve self-rated alertness/vigi-
lance and psychomotor function in healthy older adults but did re-
duce objective evening sleepiness compared with no nap conditions. 
Campbell et al. (33) found both short (a 45-minute nap opportunity) 
and long nap condition (a 2-hour nap opportunity) enhanced logical 
reasoning and attention (baseline < mid-study < post-study) but had 
no impact on psychomotor function. No significant differences in 
cognitive performance were observed between the 2 nap conditions.

Discussion

This systematic review is the first to examine the current body of lit-
erature on the associations between daytime sleep (ie, napping) prac-
tice and cognitive outcomes in older adults. Most of the included 
observational studies used population-based samples and focused 
only on whether participants napped or nap duration. In general, 
findings from these studies suggest a possible inverted U-shaped 
association between nap duration and cognitive function. Short 
naps (≤30 minutes) or moderate-duration naps (30–90 minutes) 
might be beneficial for older adults’ cognitive function compared 
with not napping or long to extended-duration napping (>90 min-
utes); there were no significant differences between non-napping and 

long-to-extended-duration napping in association with cognitive 
health in older adults. More studies are needed to elucidate the asso-
ciations between nap frequency, timing, and intention (planning) of 
napping on cognitive performance and changes over time, given that 
these associations were assessed in only 3 of the 23 observational 
studies. Findings from the 12 intervention studies in healthy older 
adults suggested that one session of afternoon nap might benefit psy-
chomotor function and working memory. Findings on the effect of a 
single afternoon nap on verbal and motor memory and the effect of 
multiple nap sessions on cognitive function were inconclusive due to 
the limited number of studies reporting inconsistent findings.

The exact mechanisms of how daytime napping impact cognitive 
health are unclear. Napping may function similar to nocturnal sleep 
for cognitive function by facilitating synaptic plasticity, procedural 
learning processes, and memory consolidation (42–46). Insufficient 
sleep or sleep loss in older adults not only affects memory consoli-
dation, but also results in decreased attention and vigilance, which 
are essential for performance in many other cognitive domains, such 
as psychomotor function and executive function (46–48). Therefore, 
daytime napping may compensate for inadequate nighttime sleep 
and improve cognitive function. Our findings support that daytime 
napping may provide cognitive benefits in older adults with ob-
servational studies that suggest that napping routinely for a short 
or moderate duration (<90 minutes) benefits cognitive health (im-
proved attention, episodic memory, spatial ability, and overall cog-
nitive performance), and intervention studies show that one session 
of nap in the afternoon improves psychomotor function, attention, 
and working memory but not long-term memory (episodic memory); 
and that multi-session afternoon naps may improve attention and 
reasoning. The effect of multi-session nap interventions on long-term 
memory (eg, episodic memory) has not yet been studied in current 
literature.

However, findings also suggest that not all naps were associated 
with better cognition in older adults, as long or extended napping 
was consistently associated with poorer cognitive health in the re-
viewed observational studies. The effect of napping on cognitive 
function largely depends on features of the nap such as length, 
timing, frequency, and purpose/intention of the nap.

Daytime napping in the afternoon may be a part of many older 
adults’ daytime routine; however, older adults with poor health 
may frequently doze off, and unintentionally nap for a longer time 
during the day to combat the excessive daytime sleepiness and fa-
tigue caused by comorbidity and medications. In this sense, fre-
quent or extended napping could also be a symptom from existing 
chronic conditions (1,6). Frequent unintentional naps or longer 
naps contribute to sedentary behaviors and decreased social en-
gagement, which are known detrimental factors for cognitive 
health in older adults (49–51). The daily frequency and intention 
of naps are essential to determine the impact of the nap on cogni-
tive function, but were assessed in only one of the reviewed studies, 
which found that unintentional nappers had poorer memory per-
formance than intentional nappers, and that long naps were asso-
ciated with worse immediate recall performance only in intentional 
nappers, not in unintentional nappers (21). The moderating effect 
of the intention to nap on the association between nap duration 
and memory requires further testing in future studies. Also, most of 
the observational studies focused on nap duration during the day 
or afternoon only, and all intervention studies provided napping 
opportunities in the afternoon. Thus, it is unclear from current evi-
dence whether the impact of napping on cognition is moderated by 
circadian rhythms.
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Issues with Napping Assessment
Napping can be measured subjectively via self-report or sleep diary 
or objectively via actigraphy or PSG/EEG. There is no consensus 
on which measurement strategy is most valid or a gold standard 
measure for daytime sleep. Each of these measures has benefits and 
drawbacks for measuring daytime sleep.

Self-reported nap questions can introduce recall bias, especially 
for those studies that include older adults with cognitive impairment. 
However, self-report questions are the most practical and feasible 
for measuring napping in large-scale or population-based studies. 
Most observational studies in the present review assessed nap using 
only self-reports. One main issue with self-reported nap is the lack 
of clarity and consistency of definitions of habitual napping in cur-
rent literature, which is a threat to the reliability and validity of the 
self-reported napping. There was no clear definition of habitual nap 
provided in these studies. For example, participants in most of these 
studies were asked about how long they took a nap “in general” 
or “regularly” or “usually.” There were no detailed explanations of 
these terms to guide the respondents to answer these questions, and 
they could respond based on their interpretation of “in general,” 
“regularly,” or “usually.” In addition, the definition of “napper” or 
“habitual napper” varied among studies using weekly napping fre-
quency, as some defined “habitual napper” as those who reported 
napping for 3 or more days a week (26) and others considered those 
who napped at least one day a week as “nappers” (21,22).

Actigraphy is an objective measure of sleep that has been 
commonly used to measure sleep in older adults. It provides con-
tinuous 24-hour sleep/wake assessment via rest and activity over a 
prespecified duration of time. One issue with actigraphy is that it 
measures sleep by monitoring body movement and may score in-
activity while awake as sleep and, therefore, overestimate sleep time. 
Actigraphy may be more problematic as a daytime sleep measure 
in older adults, a population with a high prevalence of daytime in-
activity and sedentary behaviors (1,5). In our review, 5 observational 
studies only used actigraphy to measure daytime napping and might 
have overestimated napping duration. Using detailed self-report day-
time sleep information (eg, sleep diary) to guide the actigraphy nap 
scoring may provide a more concise napping assessment. For ex-
ample, the daytime sleep diary can be used during actigraphy nap 
scoring to determine whether a period the actigraph detected in-
activity is an actual nap or just a period of low activity. However, a 
detailed and validated protocol for this scoring method needs to be 
developed and tested in future napping research.

PSG or EEG is used as the gold standard for sleep assessment to 
quantify sleep time, duration, and stages (52). They are commonly 
used for short-term sleep monitoring, such as assessing sleep over-
night or during a defined period. It is uncommon to use PSG/EEG for 
continuous sleep monitoring for several days due to the complexity 
of the procedure, user discomfort, and high cost. All intervention 
studies in our review used EEG/PSG to monitor nap duration during 
the assigned nap session in the laboratory environment. However, 
in-lab PSG is not in a natural sleeping environment and may not be 
a practical measure for assessing habitual or routine napping in the 
natural environment.

Consumer-grade wearable devices have been increasingly used 
over the last few years to track physical activity, fitness, and other 
health information and facilitate health behaviors. Some of these de-
vices also provide sleep monitoring. These devices and associated 
technologies may offer opportunities for older adults to self-monitor 
daytime napping, detect unhealthy napping behavior in real time, 
and receive just-in-time interventions, including napping/sedentary 

behavior notifications or reminders of scheduled naps or physical 
activity. Although it is not yet clear whether these wearable inter-
ventions would improve cognitive health, this is an intriguing pos-
sibility. Moreover, investigator access to data from consumer-grade 
wearables could provide valuable opportunities to study population-
based napping in large samples, once the algorithms for nap/sleep 
detections of these devices are validated.

COVID-19 Pandemic and Its Potential Impacts on 
Napping Behaviors in Older Adults
The COVID-19 pandemic and its related circumstances (social 
distancing, isolation, home confinement, loneliness, etc.) have led 
to significant lifestyle changes in the older adult population. Recent 
studies report pandemic-related decreases in physical and social 
activity, increase in sedentary behaviors, and change in sleep pat-
tern (eg, poor sleep quality, reduced or extended nocturnal sleep 
duration, and increased insomnia symptoms, etc.) in older adults 
(53–57). Although we did not find any studies of pandemic-related 
daytime napping behavior change in older adults, the pandemic and 
its related lifestyle changes may have altered individuals’ napping 
habits. For example, pandemic-related reductions in physical activity 
or worsening of nocturnal sleep may have led to an increase in the 
number of naps or nap duration. These potential changes in napping 
behavior may further impact nocturnal sleep and cognitive health 
in older adults during and after the pandemic. Future studies are 
needed investigating these possibilities.

Implications for Future Research
This systematic review provides several implications for future 
studies. First, future observational studies should use a self-
reported napping measure in conjunction with actigraphy to en-
sure a more thorough measure of daytime napping, where the 
self-reported daily napping helps score actigraphy and provides 
details of napping habits. In addition, the timing, frequency, and 
intentionality/planning of naps should be incorporated into self-
report napping measures to enable a more comprehensive analysis 
of the effects of napping on cognitive health. Also, research studies 
are needed to investigate what causes different patterns of daytime 
napping in older adults, which could help identify intervention 
targets to alter those patterns. Further, future observational and 
interventional research should examine the intersection of various 
napping features and cognition (eg, possible moderating roles 
of circadian rhythms and intentionality), and whether chronic 
disease burden moderates the association between napping and 
cognitive health in older adults. Finally, further rigorous interven-
tion research is needed to assess the short-term effect of a single 
nap and the long-term impact of nap habits on cognitive health in 
older populations.

Limitations and Strengths of the Systematic Review
This systematic review presents an in-depth review of the current 
literature on napping and its relationship with cognition with some 
limitations. As discussed above, nap features other than duration are 
largely missing in the current literature; there is no consensus on 
what is a valid, reliable, and practical approach to measure napping 
in older adults. Various cutoff for nap durations were used in studies 
which made the comparisons of findings among studies difficult and 
less precise. The interpretation of findings from intervention studies 
in our review is limited by the small sample size (eg, n < 30) and 
napping in an unnatural environment (ie, sleep lab) in most of the 
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studies. In addition, it is unclear whether a nap opportunity at a dif-
ferent time of day or at a natural environment would differentially 
affect cognitive performance, and if this would vary by participant 
chronotype. Given these limitations in the literature, we were un-
able to conduct a meta-analysis and synthesizing the literature was 
challenging.

Our review does, however, have many strengths. To our know-
ledge, this is the first and only review that comprehensively exam-
ined the current literature on the association between daytime 
napping and cognitive function, and the effect of nap interventions 
on cognitive performance in older adults. We minimized our inclu-
sion criteria to maximize study inclusions and to best understand the 
full breadth of the extant literature. Further, we critically appraised 
and synthesized both observational and intervention studies from 
various countries.

Conclusion

The results of this systematic review suggest napping for a short 
or moderate duration might be beneficial for older adults’ cogni-
tive function compared with both non-napping and long napping. 
A single afternoon nap might benefit specific aspects of cognition, 
such as psychomotor function and working memory. The limita-
tions of the current literature suggest critical needs and directions 
for future research. First, additional research is necessary to under-
stand what causes different patterns of daytime napping in older 
adults and elucidate the associations between frequency, timing, 
and intention of napping on cognitive outcomes. Second, sleep 
diary and actigraph need to be used together to assess daytime 
napping in older adults. Third, more rigorously designed interven-
tion studies are needed to assess the effects of napping habits on 
cognitive health. Finally, future observational and interventional 
research needs to examine the intersection of specific napping char-
acteristics with cognition and determine whether disease burden 
moderates the association between napping and cognitive health 
in older adults.
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