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Abstract 

Background:  No clear evidence is available for the influence of napping on cognitive function in older adults. This 
systematic review and meta-analysis aimed to elucidate the cross-sectional and longitudinal relationships between 
napping and cognitive function (global cognition and memory) and to explore whether some individual characteris‑
tics and sleep characteristics can modify this relationship.

Methods:  We systematically searched Medline (via PubMed), Web of Science, and Scopus. DerSimonian and Lair and 
Hartung-Knapp-Sidik-Jonkman random effects methods were used to compute pooled estimates of odds ratios (ORs) 
and their respective 95% confidence intervals (95% CIs) for the association of global cognition and memory with nap‑
ping. The mean age, the night sleep time (hours), and the percentage of women, no nappers, and people in the less 
night-time sleep duration category were used for meta-regressions.

Results:  Twenty-five studies were included in this systematic review and meta-analysis, 18 cross-sectional and seven 
longitudinal studies, including 95,719 participants older than 60 years. The pooled ORs from the cross-sectional analy‑
ses were 1.03 (95% CI: 1.01 to 1.06) for global cognition and 1.06 (95%: 0.90 to 1.26) for memory. The pooled ORs from 
the longitudinal analyses were 1.00 (95% 0.85 to 1.18) for global cognition and 1.08 (95% 0.98 to 1.19) for memory. 
These associations were not modified by individual or sleep characteristics.

Conclusion:  Our data confirm the absence of association between napping and global cognition and memory 
regardless of the characteristics of the population. This information might be considered when providing lifestyle 
recommendations to adults with and without cognitive complaints.
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Introduction
Aging is accompanied by several physical, social, and 
psychological changes [1]. These changes may lead to 

chronic diseases such as dementia and Alzheimer’s dis-
ease, the estimated costs and prevalence of which have 
been increasing in recent years [2]. Due to the limited 
effects demonstrated by pharmacological treatments, 
new approaches are needed to address the increasing 
incidence of cognitive decline and dementia diseases [3]. 
Thus, nonpharmacological preventive and therapeutic 
strategies have become key tools to manage cognitive 
decline and dementia due to their feasibility and safety 
[4, 5].
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Among nonpharmacological treatments, the manage-
ment of health parameters described as risk factors for 
the development of dementia has been considered an 
important element [6]. Additionally, some behaviors, 
including but not limited to sleep patterns, have been 
reported to potentially be related to cognitive function 
[7]. Although changes in the structure and organization 
of sleep time increase with aging and with the incidence 
of chronic diseases [8, 9], the direction of the relationship 
between sleep disorders and cognitive decline is still not 
clear.

A nap is defined as a short sleep episode typically dur-
ing daylight hours, the duration of which can range from 
a few minutes to several hours, while the frequency can 
vary from occasional naps to several naps daily [10]. 
Although nap characteristics such as the duration, fre-
quency, intention, and depth of napping might be con-
sidered, [11, 12] positive effects of napping have been 
reported for physical health, cognitive function, and 
mood [8]. Thus, napping for enjoyment or replacement 
reasons has been established as an approach to maintain 
physical activity levels and improve performance [13, 14]. 
Moreover, excessive daytime napping might be associ-
ated with sedentary behaviors and depletion of leisure 
time activities [15], which may in turn negatively impact 
cognitive function [8], although not all cognitive domains 
are equally affected by napping [15]. Additionally, some 
individual characteristics, including sex [16] and age [17], 
may influence the relationship between napping and cog-
nitive function.

As a previous narrative review claims, more research is 
urgently needed to investigate the influence of napping 
on health in older adults [18]. Therefore, this system-
atic review and meta-analysis was aimed to quantify the 
cross-sectional and longitudinal relationships between 
napping and cognitive function among the general pop-
ulation, distinguishing between global cognition and 
memory, and to explore whether some individual and 
sleep characteristics can modify this relationship.

Methods
We conducted this systematic review and meta-analy-
sis following the PRISMA 2020 statement: an updated 
guideline for reporting systematic reviews (Supplemen-
tary Table 1) [19] and the Cochrane Collaboration Hand-
book [20]. The protocol for this systematic review and 
meta-analysis has been previously registered on PROS-
PERO: CRD42021232071.

Data sources and searches
A literature search was performed in Medline (via Pub-
Med), Web of Science, and Scopus to identify studies on 
the association between napping and cognitive function 

among the adult general population through August 6, 
2022. The search strategy combined the following terms: 
“napping”, “siesta”, “nap”, “nap sleep”, “nap time”, “day 
sleep”, “daytime sleep”, “daytime nap”, “daytime napping”, 
“day time sleep”, “day time nap”, “day time napping”, “day-
time sleep”, “day-time nap”, “day-time napping”, “elderly”, 
“older adults”, “older adult”, “middle-aged adults”, “aged 
individuals”, “aged adults”, senior*, “ancient”, “aging”, 
“cognition,” “executive,” “executive function,” “cognitive 
control,” “memory,” “attention,” “metacognition,” “life 
skills,” “goal setting,” “problem solving,” “self-regula-
tion,” “brain development,” “brain health,” and “neural” 
(Supplementary Tables  2). We completed the literature 
search by reviewing the reference lists of the included 
studies for any further relevant study.

Study selection
This systematic review includes cross-sectional and lon-
gitudinal studies on the relationship between napping 
and cognitive function among adults. The inclusion cri-
teria were as follows: (1) participants: general population 
which mean age was older than 60; (2) exposure: napping; 
and (3) outcome: cognitive function measured using 
standardized tests.

Studies were excluded when they were (1) focused on 
children or adolescents, (2) focused on specific popula-
tions such as people with dementia or Parkinson’s dis-
ease, (3) focused on how progressive cognitive decline 
could influence daily sleep duration and frequency, or (4) 
written in languages other than English, French, Portu-
guese, or Spanish.

The cognitive functions most consistently reported 
were i) global cognition using the Mini-Mental State 
Examination (MMSE), Montreal cognitive assessment 
(MoCA), Trail Making Test (TMT) -A or B, figure draw-
ing, and clock drawing tests; and ii) memory using the 
Logical Memory II (LM-II), Controlled Oral Word Asso-
ciated Test (COWAT), and word recall tests. Other cog-
nitive functions measured included inhibition, executive 
functions, psychomotor speed, self-reported cognitive 
difficulties, and visuospatial reasoning.

Data extraction and quality assessment
The main characteristics of the included studies are 
summarized in tables, including information on (1) 
subject characteristics (i.e., sample size, the percentage 
of women, the mean age, and depressive symptoms), 
(2) exposure (i.e., the device used to measure napping, 
the total night-time sleep duration, and the total nap-
ping time or frequency as reported by original studies), 
and (3) outcome information (i.e., tests used to measure 
cognitive function and cognitive domains). Covariates 
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included in the analyses reported by the included studies 
were summarized in an additional table.

The Quality Assessment Tool for Observational Cohort 
and Cross-Sectional Studies [21] was used to evaluate 
the risk of bias. This tool evaluates 14 criteria for longi-
tudinal studies; for cross-sectional designs only 11 were 
applied. Each criterion can be scored as “yes” when the 
study achieves the criterion or “no” when the study does 
not achieve the criterion. Criteria could also be scored 
as “not reported” when studies did not clearly report the 
required information.

The literature search, data extraction, and risk of bias 
assessment were independently performed by 2 research-
ers (C.A.-B. and A.E.-M.), and disagreements were 
resolved by consensus or involving a third researcher 
(V.M.-V.).

Data synthesis and statistical analysis
To perform the meta-analysis, measures of the asso-
ciation between napping and cognitive function were 
included in the analysis. We considered only two domains 
for the statistical analysis, namely, global cognition and 
memory, for which cross-sectional and longitudinal asso-
ciation analyses were separately conducted. These two 
domains were the ones most consistently reported across 
studies, and both were managed for this meta-analysis as 
reported by the original studies. Meta-analyses or graphi-
cal representation for other domains could not be con-
ducted as not enough data were available.

Both the DerSimonian [22] and Lair and Hartung-
Knapp-Sidik-Jonkman [23] random effects methods were 
used to compute pooled estimates of odds ratios (ORs) 
and their respective 95% confidence intervals (95% CIs) 
for the association of  global cognition and memory 
with napping. Inconsistency across studies [24, 25] was 
assessed using the I2 statistic, whose values were consid-
ered as follows: not important (0–40%), moderate (30–
60%), substantial (50–90%), and considerable (75–100%). 
Moreover, the corresponding P values were also consid-
ered [22]. In addition, heterogeneity [26] was evaluated 
by the τ2 statistic, which was interpreted as low when τ2 
was lower than 0.04, moderate when τ2 ranged from 0.04 
to 0.14, and as substantial when τ2 ranged from 0.14 to 
0.40 [27].

When studies provided ≥ 2 measurements for the same 
cognitive domain using different tests (e.g., immediate 
and delayed word recall for memory), these measure-
ments were combined to calculate a single pooled OR for 
the corresponding domain. For the analyses, we consid-
ered the data adjusted by the largest number of covari-
ates. When regression models were presented, only those 
using “no nappers” as reference were considered for the 

analyses. When studies reported associations by group, 
data were included as different cohorts in the analyses. 
Finally, when studies provided a linear regression b coef-
ficient, it was used to calculate OR values [28].

Sensitivity analyses were performed excluding stud-
ies one by one from the pooled estimates to evaluate 
whether any particular study modified the original sum-
mary estimate. Meta-regressions were calculated on the 
basis of sample characteristics: the mean age, the night 
sleep time (hours), and the percentage of women, no nap-
pers, and people in the less night-time sleep duration cat-
egory. Finally, small study effects were estimated using 
Egger’s test [29].

Results
Systematic review
The literature search retrieved 982 studies, 25 of which 
were included in this systematic review and meta-anal-
ysis [30–54] (Supplementary Fig. 1). The cross-sectional 
analysis included 18 studies published from 1996 to 
2022, reporting data from 82,757 participants older than 
60  years. Furthermore, the seven longitudinal studies 
reported data for 12,962 participants older than 64 years. 
Each longitudinal study reported a different follow-up 
period ranging from 6 months to 11 years. The popula-
tion reported a total sleep duration ranging from less 
than 5  h to more than 9  h. The characteristics of nap-
ping were diversely reported by the studies, including 
i) the napping time, ii) the percentage of nappers, iii) 
the frequency of napping in days per week, and iv) the 
intentionality (intentional or unintentional) of napping 
(Supplementary Tables 3 and 4).

Finally, a different set of covariates was used to 
adjust the analyses reported by the included studies 
(Supplementary Table 5).

Risk of bias
After assessing the risk of bias by the Quality Assessment 
Tool for Observational Cohort and Cross-Sectional Stud-
ies, cross-sectional studies met 7 to 8 criteria, and lon-
gitudinal studies met 9 to 11 criteria. No study reported 
information on the sample size calculation or for the 
blinded assessment of participants. Moreover, four cross-
sectional studies reported a participation rate of eligible 
persons lower than 50%, and three longitudinal studies 
presented a loss of follow-up after baseline higher than 
20% (Supplementary Table 6).

Meta‑analysis
Using the DerSimoniand and Lair random effect models, 
the pooled ORs from the cross-sectional analyses were 
1.03 (95% CI: 1.01 to 1.06) for global cognition and 1.06 
(95%: 0.90 to 1.26) for memory. The pooled ORs from 
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the longitudinal analyses were 1.00 (95% 0.85 to 1.18) for 
global cognition and 1.08 (95% 0.98 to 1.19) for memory 
(Figs.  1 and 2). Similar results were obtained using the 
Hartung-Knapp-Sidik-Jonkman random effect models, 
the pooled ORs from the cross-sectional analyses were 
1.10 (95% CI: 0.99 to 1.20) for global cognition and 1.08 
(95%: 0.81 to 1.34) for memory. The pooled ORs from 
the longitudinal analyses were 0.94 (95% 0.73 to 1.15) for 
global cognition and 1.07 (95% 0.96 to 1.18) for memory 
(Supplementary Table 7).

Data for inconsistency and heterogeneity for both 
models are presented in Supplementary Table 7.

Meta‑regression and sensitivity analysis
Meta-regression analyses indicated that none of the con-
sidered characteristics (i.e., the mean age, the night sleep 
time (hours), and the percentage of women, no nappers, 
and people in the less nighttime sleep duration category) 
influence the cross-sectional or longitudinal relationships 
between napping with global cognition and memory 
(Supplementary Tables 8 and 9).

Sensitivity analysis revealed that the pooled ORs 
were modified after removing from the: i) cross-sec-
tional analysis of napping and global cognition, the 

men and women cohorts included in Chiu et al. study; 
and ii) cross-sectional analysis of napping and memory 
and the longitudinal analysis of napping and memory, 
the women cohort of Sha et  al. study (Supplementary 
Tables 10 and 11).

Small study effects
Small study effects was observed for the cross-sectional 
analysis of the association between napping and global 
cognition (Supplementary Table 12).

Discussion
This study aimed to assess the cross-sectional and longi-
tudinal associations between napping and cognitive func-
tion among older adults. Our data suggest no association 
between napping and global cognition or memory. Addi-
tionally, these findings were not modified by individual 
characteristics, including the mean age, the night sleep 
time (hours), and the percentage of women, no nappers, 
and people in the less nighttime sleep duration category.

Napping is a well-established sedentary behavior in 
many countries and a more common behavior as indi-
viduals become older. Therefore, this behavior has been 
traditionally studied to elucidate its positive and nega-
tive effects on health [9]. Although previous research 

Fig. 1  Forest plot for the cross-sectional association between napping and cognitive function domains. ES indicates effect size
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has suggested both positive and negative associations of 
napping with cognitive function [37, 43, 46–50, 52–54], 
our data indicate no cross-sectional association between 
napping and specific cognitive functions, including global 
cognition and memory. Additionally, a U-shape associa-
tion has been suggested to describe the cross-sectional 
relationship between napping and cognitive function 
[33, 53], which we cannot confirm because the duration 
and frequency of napping were not reported by all the 
included studies.

The longitudinal association between napping and 
cognitive functions has been considered a two-way rela-
tionship. While a negative effect has been reported for 
napping on cognitive functions, patients with cognitive 
decline have also been reported to tend to sleep more 
during the day as cognitive decline advances [50]. When 
analyzing the longitudinal studies, we did not find an 
association of napping with global cognition or mem-
ory in the general population. These results suggest that 

napping does not seem to modify cognitive functions in 
longitudinal studies regardless of whether the trajectory 
of cognition is not the same for all adults, which has been 
previously described to have a negative influence on the 
cognitive function and sleep disturbances associated with 
aging. [55, 56]

Although our data indicate no association of napping 
with cognitive functions, several aspects might be con-
sidered when analyzing this relationship. The high preva-
lence of chronic diseases among the elderly population 
may be related to daily sleepiness induced by medication 
or fatigue [57, 58]. Additionally, the frequency of nap-
ping might be considered since some differences might 
be found when napping several short times during the 
day instead of taking an isolated longer nap. In this sense, 
naps may have a compensatory function when night 
sleep is fragmented or not completely restorative [59]. 
Finally, the relationship between napping as a sedentary 
behavior and isolation might be considered since aging is 

Fig. 2  Forest plot for the longitudinal association between napping and cognitive function domains. ES indicates effect size
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associated with an increase in the depression incidence, 
which may be fostered by inactivity and isolation [60, 61]. 
Unexpectedly, this systematic review and meta-analysis 
could not address these issues. Further studies addressing 
these issues are needed to better understand the relation-
ship between napping and cognitive functions.

Some neurobiological mechanisms have been proposed 
to explain the positive effects of napping on cognition. 
Awake periods increase amyloid-B accumulation in the 
brain extracellular space, which is a peptide that inter-
feres with synaptic activity and may be cleared during 
sleep periods [62]. Additionally, reduced neural activity 
during napping is proposed to relax oxidative processes 
and vascular demands, fostering the clearance of waste 
products [49]. Last, sleep periods have been described 
as essential to consolidate memory. Conversely, negative 
effects of napping have also been reported. Napping has 
been related to higher levels of inflammatory markers, 
including IL-6 levels, which may induce cognitive impair-
ment [63]. Furthermore, napping after lunch may disrupt 
circadian rhythms at the day-point of best coordination 
and fastest reaction time [50]. This systematic review and 
meta-analysis could not confirm any of these positive or 
negative statements.

This systematic review and meta-analysis suffers from 
specific limitations that may be highlighted. First, the 
considerable heterogeneity reported in meta-analyses 
might reduce the stability of our results and conclu-
sions. Second, language restrictions could generate some 
risk of bias in the results. Third, the studies included in 
this systematic review and meta-analysis may differ in 
the methods used to collect data on napping and cogni-
tive function; additionally, substantial inconsistency was 
found for the analyses. Fourth, cause-effect relationships 
could not be inferred from the cross-sectional analy-
sis. Fifth, the influence of some important variables and 
nap characteristics could not be explored, as they were 
not reported by the original studies. Sixth, whether nap-
ping is an underlying sleep disorder or comorbidity 
or whether the estimated associations differ based on 
comorbidities could not be determined in this systematic 
review and meta-analysis. Seventh, nap determination 
was based mostly on questionnaires; therefore, differ-
ences from the actigraphy data could not be determined. 
Eight, only data for global cognition and memory could 
be explored, information on other cognitive domains 
would be of interest. Ninth, publication bias and modi-
fication in the pooled ORs were detected after sensitivity 
analyses, therefore our results might be considered with 
caution. Finally, only one study reported more than one 
follow-up measurement; thus, we could not examine the 

trajectory of the relationship between napping and cogni-
tive decline over time.

This systematic review and meta-analysis following 
statistical procedures, was proposed to cover part of the 
need to clarify the relationships between napping and 
health outcomes. [18] Our data confirm the lack of an 
association between napping and global cognition and 
memory. Additionally, such associations are not modi-
fied by individual characteristics, including age and the 
percentage of women in the sample, or sleep characteris-
tics. This information might be considered when provid-
ing lifestyle recommendations to adults with and without 
cognitive complaints. Further studies considering key 
variables that may influence such associations, including 
depression, chronic diseases, and the number of breaks 
for napping, are needed.
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