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Association between nighttime sleep
duration, nap time, and mild cognitive
impairment in Chinese older adults: a cross-
sectional study
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Abstract

Objective This study aims to investigate the relationship between midday nap time, nighttime sleep duration, and
mild cognitive impairment (MCI) in Chinese older adults and determine the recommended sleep duration to provide
a scientific basis for preventing and managing MCl in this population.

Methods Utilizing the 2020 China Health and Retirement Longitudinal Study database, the demographic data,
health status, and lifestyle information of the study participants were collected. A total of 5,314 valid samples
were included in the analysis. Logistic regression and restricted cubic spline plots were employed to explore the
relationship between sleep patterns and MCl.

Results In the cross-sectional analysis, a linear relationship was observed between midday nap duration and MCl
among Chinese elderly. The probability of MCl was lowest among those who napped for less than 30 min at noon.
Compared with individuals who napped for30-90 min, those who did not nap were more likely to have MCI (OR=1.30,
95% Cl: 1.05-1.60). Older adults with napping duration < 30 min (OR=0.73, 95% Cl:0.56-0.95) also exhibited lower
probability of MCl when compared those without napping habit, Nighttime sleep duration exhibited a U-shaped
relationship with MCI. Individuals with less than approximately 6 h of nighttime sleep showed a gradual decrease in
the probability of MCl with increasing sleep duration, whereas those with more than 7.5 h demonstrated an increase
in the probability of MCl with longer sleep duration. Older adults who slept less than 6 h at night (OR=1.22,95% Cl:
1.01 ~1.46) or more than 8 h (OR=1.78, 95% Cl: 1.35-2.33) were more likely to develop MCl compared with those who
slept6to 8 h.

Conclusion After controlling for potential confounding variables, both nighttime sleep duration and midday nap
duration exhibited a nonlinear “U"-shaped relationship with MCl among the elderly. The probability of depression was
lower with a nap duration of approximately 60 min, and the optimal nighttime sleep duration was 6-8 h, with around
7 h providing the greatest cognitive benefits.
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Introduction

Against the backdrop of the accelerated aging of the pop-
ulation, cognitive impairment has emerged as a major
public health concern demanding immediate attention.
Impaired cognitive function not only results in functional
dependence [1]and diminished health-related quality of
life [2] but also imposes a substantial burden on caregiv-
ers [3], thereby creating a societal challenge [4]. Hence,
the factors influencing the cognitive decline process must
be identified to safeguard and preserve cognitive function
in the elderly population.

Existing literature suggests a correlation between
sleep duration and cognitive function [5, 6], with shorter
sleep durations typically associated with higher corti-
cal B-amyloid burden, a precursor to cognitive decline
[7]. Reports indicate an estimated 15.07 million cases of
dementia among the elderly in China, including 9.83 mil-
lion patients with AD dementia and 38.77 million with
mild cognitive impairment (MCI) [8]. MCI represents
a transitional phase between normal aging and AD and
is often viewed as a prodromal stage of AD. Numerous
studies have demonstrated a strong relationship between
sleep and cognitive function [9, 10]. Sleep deprivation
has been linked to increased concentrations of f-amyloid
in the brain and elevated levels of inflammatory fac-
tors [11]. It also alters hypothalamic—pituitary—adrenal
axis activity, culminating in cognitive dysfunction [12].
Conversely, prolonged periods of sleep may accelerate
the rate of frontotemporal gray matter atrophy in older
adults, potentially impairing memory and precipitating
cognitive dysfunction. Therefore, proactive sleep inter-
vention holds promise as a novel approach for the clini-
cal prevention and treatment of AD, emphasizing the
critical role of sleep management in preserving cognitive
health among the elderly population. Previous research
has demonstrated that most people recognize sleep dis-
orders as a risk factor for dementia and exhibit a positive
attitude towards improving sleep quality and acquiring
knowledge about dementia. Additionally, a positive cor-
relation has been found between people’s knowledge
and their positive attitudes, indicating the importance of
acquiring knowledge about improving sleep disorders for
future dementia prevention [13].

Sleep time typically refers to the cumulative amount of
sleep acquired within a 24-hour period, including night-
time sleep and daytime naps. Although previous research
on sleep duration has primarily focused on nighttime
sleep [14], the importance of daytime naps in sleep pat-
terns should be acknowledged [15]. Globally, 22-69%
of the elderly population engage in napping habits, with
the prevalence among the Chinese older adults reaching
as high as 68.6% [16]. Previous studies have combined
nighttime sleep and daytime nap duration into total sleep
time when investigating MCI in Chinese older adults,
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often overlooking the specific relationship between day-
time napping and MCI [17]. Hence, this study examines
the relationship between nap time, nighttime sleep dura-
tion, and MCI among Chinese older adults, aiming to
delineate the recommended sleep duration. By doing so,
the study endeavors to offer a scientific and rational foun-
dation for the prevention and management of MCI in the
elderly.

Methods

Study population

The data utilized in this study are sourced from the 2020
CHARLS database. CHARLS is the leading nationally
representative survey of the middle-aged and elderly
population in China, employing a multi-stage PPS ran-
dom sampling method grounded in implicit stratification
to ensure comprehensive sample representation [18]. The
CHARLS questionnaire encompasses various modules,
including sociodemographic data, psychological status,
and health status, providing robust data for exploring the
relationship between nap duration, nighttime sleep dura-
tion, and MCI in Chinese older adults and determining
optimal sleep durations. The ethical approval for the 2020
CHARLS survey was granted by the Biomedical Ethics
Committee of Peking University under approval number
IRB00001052-11015. During the field survey, each con-
senting respondent was required to sign two informed
consent forms, with one copy retained by the respon-
dent and the other deposited in the CHARLS office. The
study’s inclusion criteria stipulated older adults aged 60
years and older. Initially, 7,880 elderly individuals were
recruited for the study. Missing samples of demographic
variables and Epidemiological Center Depression Scale
scores were excluded from the analysis. After apply-
ing the inclusion and exclusion criteria, a total of 2,566
participants were excluded. The reasons for exclusion
included incomplete data, failure to meet the inclusion
criteria, and withdrawal from the study. Consequently,
the final effective sample comprised 5,314 participants.

Main variables

Mild cognitive impairment

The cognitive function assessment in the CHARLS sur-
vey follows the methodology utilized in the American
Health and Retirement Study (HRS) [19]. Participants
underwent face-to-face evaluations across four dimen-
sions of cognitive functioning: orientation, memory, cal-
culation, and drawing. For orientation and calculation,
the Cognitive State Telephone Interview was employed.
Orientation was assessed by querying participants about
the year, month, day, day of the week, and current season.
Each correct response earns 1 point, resulting in a total
score of 5 points for this dimension. Calculation ability
was evaluated by asking participants to subtract 7 from
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100 consecutively, repeating this process five times. Each
correct calculation earns 1 point, yielding a total score
of 5 points. Memory assessment involved the immediate
recall of 10 randomly presented words. Participants were
tasked with recalling as many words as possible immedi-
ately following presentation. Additionally, delayed recall
was assessed after participants finished the depression
scale survey, calculation, and drawing tests. The total
memory score is the sum of points earned for immedi-
ate and delayed word recall, with each correctly recalled
word worth 1 point. Thus, the maximum score for mem-
ory is 20 points. Drawing ability was evaluated by pre-
senting participants with a picture and assessing their
capacity to reproduce it accurately. Correct reproduction
earns 1 point. The total cognitive score was calculated as
the sum of scores from all four dimensions: orientation (5
points), calculation (5 points), memory (20 points), and
drawing (1 point), resulting in a maximum score of 31
points [20].

Without consensus on the diagnostic criteria for MCI,
we defined MCI on the basis of aging-related cognitive
decline (AACD) in our study [21]. Specifically, individu-
als were classified as having MCI if their cognitive per-
formance fell at least 1 standard deviation (SD) below
age-specific norms. Participants aged 60 years and older
were categorized into groups spanning every five years.
Within each age group, individuals whose cognitive per-
formance met the AACD criteria (i.e., scoring at least 1
SD below age-specific norms) were identified as having
MCL

Sleep duration

Nighttime sleep duration was assessed using the ques-
tion: How many hours did you typically sleep each night
in the past month? In a meta-analysis of 35 sleep stud-
ies, participants were categorized into three groups
based on sleep duration: short sleep (<6 h), moderate
sleep (6—8 h), and long sleep (>8 h) [22]. Nap duration
was evaluated using the question: How much sleep did
you typically get during daytime naps in the past month?
Participants were segmented into four groups: no nap
(0 min), short nap (<30 min), medium nap (30-90 min),
and long nap (>90 min). The selection of these time cut-
off points was informed by prior epidemiological litera-
ture on daytime napping [16].

Covariates

For this study’s design requirements, sociodemographic
data, health status, and other indices were extracted from
the 2020 CHARLS database as independent variables.
The variables across different dimensions were assessed
on the basis of their types, with categorical variables
assigned values accordingly. For binary categorical vari-
ables, a value of 0 was assigned for one category and 1
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for the other. For categorical variables with three or more
categories, values were assigned in increments (e.g., 0,
0.5, 1, and so on) to represent each category. The specific
variables selected for evaluation are as follows:

(1) Sociodemographic data: age, gender, education,
region, occupation, marital status, and living
arrangement;

(2) Health status: individual comorbidities, self-rated
health, frequency of physical exercise per week,
smoking, and alcohol consumption.

Statistical analysis

Statistical analysis was conducted using R4.2 software.
Continuous variable characteristics were described using
Kolmogorov—Smirnov tests to assess normal distribution.
Normally distributed data were presented as (xts), with
t-tests for between-group comparisons and analysis of
variance for multiple group comparisons. Non-normally
distributed data were described as M(Q1,Q3), with rank-
sum tests for group comparisons. Categorical data were
expressed as n (%) and compared using the chi-square
test or Fisher’s exact test. Multicollinearity among inde-
pendent variables was assessed using the variance infla-
tion factor (VIF). The Box-Tidwell method tested the
linear relationship between logarithmic variables. Logis-
tic regression models were constructed with nap time
and nighttime sleep duration as reference groups. The
first model included only nap time and nighttime sleep
duration. The second model incorporated significant
demographic variables identified in univariate analysis.
The third model encompassed all significant univariate
analysis variables. A restricted cubic spline plot explored
the dose-response relationship between sleep duration
and depression among the elderly. A significance level of
p<0.05 was utilized for two-sided tests.

Results

Participant characteristics

The effective sample was 5314 elderly people, including
2899 females, accounting for 54. 55%, the average age of
the elderly was (67.5015.83) years, 749 (14.1%) had MCI
symptoms. Table 1 presents the characteristics of the
subjects. Among the nighttime sleep groups, the propor-
tion of elderly individuals with MCI was lowest in the
group with 6-8 h of nighttime sleep, compared to other
groups. The proportion of elderly individuals with MCI
was highest in the group with more than 8 h of night-
time sleep. Among the nap sleep groups, the proportion
of elderly individuals with MCI was lowest in the group
with less than 30 min of nap sleep, while the proportion
was highest in the group with no nap habit.
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Table 1 Basic characteristics of study participants(n=>5314)

Variable All Nighttime sleep P Nap sleep time P
(n=5314) <6h 6-8h >8h 0 min <30min  30-90 min  >90 min
(n=2268) (n=2565) (n=481) (n=1957) (n=775) (n=1465) (n=1117)

Gender, n (%) <0.001 <0.001
male 2415 (4545) 858(37.83) 1321 (51.50) 236 (49.06) 767 (39.19) 292 (37.68) 730(49.83) 626 (56.04)
Region, n (%) 0.039 0.005
countryside 4805 (90.42) 2066 (91.09) 2294 (89.43) 445 (92.52) 4805 (90.42) 1798 681 (87.87) 1310 (89.42)

(91.88)
Marital status, n (%) <0.001 <0.001
married 4132(77.76) 1683 (74.21) 2083 (8121) 366 (76.09) 4132(7776) 1456 609 (78.58) 1173 (80.07)

(74.40)
divorce 54 (1.02) 28 (1.23) 23 (0.90) 3(0.62) 54 (1.02) 28 (1.43) 6(0.77) 13 (0.89)
widowed 1101 (20.72) 548 (24.16) 444 (17.31) 109 (22.66) 1101 (20.72) 458 (23.40) 158(20.39) 276(18.84)
unmarried 27 (0.51) 9 (0.40) 15(0.58) 3(0.62) 27 (0.51) 15(0.77) 2(0.26) 3(0.20)
Living alone, n(%) <0.001 0.007
yes 498 (9.37) 251(11.07) 199 (7.76) 48 (9.98) 498 (9.37) 216 (11.04) 57 (7.35) 122 (8.33)
Health self-assess- <0.001 0.026
ment, n (%)
very bad 458 (862) 275(12.13) 149 (5.81) 34(7.07) 458 (8.62) 196 (10. 02) 81(10.45) 103 (7.03)
bad 1196 (22.51)  610(26.90) 484 (18.87) 102 (21.21) 1196 (22.51) 453 (23.15) 157 (20.26) 343 (2341)
fair 2607 (49.06) 1054 (46.47) 1334 (52.01) 219 (45.53) 2607 (49.06) 912 (46 60) 387(49.94) 730 (49.83)
good 522(9.82) 175(7.72) 289(11.27) 58(12.06) 522 (9 82) 197 (10. 07) 72(9.29) 147(10.03)
very good 531(9.99) 154 (6.79) 309 (12.05) 68 (14.14) (9.99) 199 (10.17) 78 (10.06) 142 (9.69)
Smoking n (%) <0.001 <0.001
yes 2144 (40.35) 789 (34.79) 1141 (44.48) 214 (44.49) 701 (35.82) 273(35.23) 645(44.03) 525 (47.00)
Drinking, n (%) <0.001 <0.001
yes 1677 (31.56) 650 (28.66) 889 (34.66) 138 (28.69) 545 (27.85) 232(29.94) 469 (32.01) 431 (3859)
Level of education, <0.001 <0.001
n (%)
illiterate 3198 (60.18) 1487 (65.56) 1402 (54.66) 309 (64.24) 1260 (64.38) 490 (63.23) 822(56.11) 626 (56.04)
elementary school 1201 (22.60) 469 (20.68) 626 (24.41) 106 (22.04) 401 (2049) 169 (21.81) 348(23.75) 283 (25.34)
Junior high school ~ 915(17.22)  312(13.76) 537 (20.94) 66 (13.72) 296 (15.13) 116(14.97)  295(20.14) 208 (18.62)
and above
Frequency of physi- 0.179 0.009
cal activity, n(%)
0 times a week 670 (12.61) 299(13.18) 300(11.70) 71(14.76) 261 (13.34) 75(9.68) 169 (11.54) 165 (14.77)
1-4 times a week 765 (14.40) 340(14.99) 358(13.96) 67 (13.93) 270(13.80) 104 (1342) 232(15.84) 159(14.23)
More than 4 times 3879 (73.00) 1629 (71.83) 1907 (74.35) 343 (71.31) 1426 (72.87) 596 (76.90) 1064 (72.63) 793 (70.99)
a week
Age group, n (%) <0.001 <0.001
60-69 years old 3492 (65.71) 1418 (62.52) 1797 (70.06) 277 (57.59) 3492 (65.71) 1271 551(71.10) 982 (67.03)

(64.95)
70-79 years old 1577 (29.68) 722 (31.83) 679(2647) 176(36.59) 1577 (29.68) 582 (29.74) 194 (25.03) 423 (28.87)
80 years of age and 245 (4.61) 128 (5.64) 89 (3.47) 28 (5.82) 245 (4.61) 104 (5.31) 30 (3.87) 60 (4.10)
above
Occupation, n (%) <0.001 0.544
retire 42 (0.79) 14 (0.62) 27 (1.05) 1(0.21) 42(0.79) 11 (0.56) 7 (0.90) 16 (1.09)
Work after 81(1.52) 25(1.10) 49(1.91) 7 (1.46) 81(1.52) 25(1.28) 14 (1.81) 23(1.57)
retirement
employed 3547 (66.75) 1440 (63.49) 1800 (70.18) 307 (63.83) 3547 (66.75) 1338 519 (66.97) 958 (65.39)

(68.37)
Unemployed 1644 (30.94) 789 (34.79) 689 (26.86) 166 (34.51) 1644 (30.94) 583 (29.79) 235(30.32) 468(31.95)
Individual <0.001 0177
comorbidities
Yes 3978 (74.86) 1833 (80.82) 1782 (69.47) 363 (75.47) 1436 (73.38) 598 (77.16) 1108 (75.63) 836 (74.84)
MCl, n (%) <0.001 <0.001

yes 749 (1409) 368(16.23) 279(10.88) 102 (21.21) 331(1691) 90(11.61) 177(1208) 151 (13.52)
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Logistic regression of the relationship between sleep
duration and MCl in older adults

Multicollinearity diagnosis revealed that all VIF values in
our data were below 10, indicating no multicollinearity
concerns. The Box-Tidwell test confirmed a linear rela-
tionship between continuous independent variables (age,
nighttime sleep, nap time) and the dependent variable
(MCI) (P>0.05). Logistic regression analysis, controlling
for all covariates in model 3, demonstrated that 6-8 h of
nighttime sleep served as a protective factor against MCI,
whereas more than 8 h of nighttime sleep increased the
probability of MCI compared with older adults sleep-
ing<6 h at night. Additionally, <30 min and 30 to 90 min
of nap time were protective against MCI compared with
older adults without napping habits. A nap duration of
90 min showed no association with MCI in older adults
(Table 2).

Dose-response relationship between sleep duration and
MCl in older adults

The dose-response relationship between sleep dura-
tion and MCI among the elderly exhibited a U-shaped
curve (P for overall<0.001; P for nonlinearity<0.001,
and the likelihood of MCI in the elderly decreased from
6 h of sleep to approximately 7 h. In addition, the prob-
ability of MCI increased after more than 7.5 h of sleep
(Fig. 1a). Given the lowest probability of MCI among the
elderly occurred with 6-8 h of nighttime sleep, a logis-
tic regression model was constructed with 6—8 h as the
reference group (Table 2). Compared with those sleeping
6-8 h at night, older adults with <6 h or >8 h of night-
time sleep were more likely to develop MCI. Regarding
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nap duration, Nonlinear relationship was observed
between nap duration and MCI among the elderly (P
for overall<0.001; P for nonlinear<0.001) (Fig. 1b). The
probability of MCI decreased with increasing nap dura-
tion. Considering that the lowest probability of MCI
occurred with 30-90 min of nap duration, a logistic
regression model was constructed with 30-90 min as the
reference group (Table 2). Compared with older adults
with 30—90 min of nap duration, those without a napping
habit exhibited a higher likelihood of MCI. The duration
of nap time in the elderly also exhibits a U-shaped rela-
tionship with MCI. As nap time increases, the likelihood
of developing MCI continues to decrease, reaching its
lowest point at approximately 60 min.

Discussion

To the best of our knowledge, this study represents the
first exploration utilizing a vast, nationally representa-
tive longitudinal dataset to investigate the association
between nap duration, nighttime sleep duration, and
MCI among Chinese elderly, aiming to establish optimal
sleep durations. Previous studies have commonly com-
bined sleep durations, potentially obscuring nuanced
trends in cognitive decline among the elderly [23]. How-
ever, this study employed the RCS method to elucidate
potential dose-response relationships between sleep
durations and MCI, offering a granular understanding of
these associations.

Table 2 Logistic regression table of the relationship between sleep duration and MCl in the elderly

Variable Model one

Model two Model three

Nighttime sleep, n (%)

<6h 1.00 (Reference)
6-8h 0.65 (0.55~0.77) **
>8h 143(1.11~1.83)**
Nap sleep time, n (%)

0 min (Reference)
<30 min 066( ~0.85) **
30-90 min 0.71 (058 0.86) **
>90 min 0.77 (0.63~0.96) *

Nighttime sleep, n

6-8h 1.00 (Reference)
<6h 1.54 (1.30~1.82) **
>8h 2.19(1.70~2.82) **

Nap sleep time, n (%)

30-90 min 00 (Reference)
0 min 48 (1.22~1.80) **
<30 min 0.96 (0.73~1.25)
>90 min 4(0.90~144)

1.00 (Reference)
0.82 (0.69~0.98) *
148 (1.14~193)%

1.00 (Reference)

71 (0.54~0.92)*
0.80 (0.65~0. 98)
0.88 (0.70~1.10)

1.00 (Reference)

1.21 (1.02~1.45) **

1.80(1.38~2.35)*

1.07~162) %
0.69~1.21)
1.15(0.9o~ A7)

1.00 (Reference)
1(
91 (

1.00 (Reference)
0.82 (0.69~0.99) *
146 (1.12~191)*

1.00 (Reference)
0.73(0.56~0.95) *
0.80 (0.65~0. 99)
0.88 (0.70~1.10)

1.00 (Reference)
122 (1.01~146)*

1.78 (1.35~2.33) **

1.00 (Reference)
1.30(1.05~1.60) *
0.93 (0.70~1.24)
1.13(0.88~1.45)

Note: **Description P<0.01, *Description P<0.05; model 1 includes nighttime and nap time of the elderly, model 2 controls for demographic variables, and model

3 has all covariates
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Fig. 1 Dose-response relationship between sleep duration and MCl in the elderly. The x-axis represents sleep duration. The y-axis indicates the OR-value
calculated by the model. The shadowed area represents the 95% confidence interval (test for overall trend: P<0.001; test for nonlinear trend: P<0.001).
In Fig. 1(a), the OR gradually decreased with increasing nighttime sleep within the range of sleep time less than7 hours. After surpassing 7 h, the OR
gradually increased with increasing sleep time. In Fig. 1(b), the OR gradually decreased with increasing nap time within the range of nap time less than
60 min. After surpassing 60 min,, the OR gradually increased with increasing nap time. The red line represents the fitted logistic regression model, and the

red area depicts the 95% Cl of the fitted curve

The nighttime sleep duration of the elderly was U-shaped
with MCI
The evidence regarding the association between sleep
duration and cognition has been characterized by limited
and inconsistent findings. Some studies have reported
significantly lower cognitive levels in older adults with
both <6 h and >9 h of sleep [24], whereas others have
found no association between sleep duration and cogni-
tion [25]. However, our study revealed a U-shaped rela-
tionship between sleep duration and the likelihood of
MCI. Meta-analyses have supported this notion, indicat-
ing that both shorter and longer sleep durations increase
the risk of cognitive dysfunction [22]. Additionally, a
systematic review identified a U-shaped dose-response
relationship between sleep duration and cognitive
impairment [23]. Specifically, self-reported durations
of both long and short sleep were linked to the occur-
rence of MCI [26]. Older individuals sleeping less than
6 h exhibited a 30% increased risk of dementia compared
with those with the typical 7 h of sleep [27]. Furthermore,
longitudinal studies among middle-aged and older adults
have consistently associated both short and long sleep
durations with the occurrence of MCI [28-30], reinforc-
ing the nonlinear relationship between nighttime sleep
duration and cognitive function. These findings under-
score the critical importance of maintaining optimal
sleep duration for optimal cognitive function.

Our study identified the optimal nighttime sleep inter-
val for older adults as 6—8 h, with approximately 7 h dem-
onstrating the greatest health benefits. This aligns with

previous research indicating that both short (<6 h/day)
and long (>8 h/day) sleep durations are detrimental to
cognitive function [13]. Individuals who deviated from
the regular sleep pattern of 6—8 h per night experienced
poorer cognitive function [31]. Short sleep durations
(0—6 h/night) and long sleep durations (>9 h/night) were
significantly associated with worse cognitive test perfor-
mance compared with intermediate sleep lengths (6—9 h/
night) [32]. In middle-income countries, excessive sleep
among older individuals poses a risk factor for certain
types of cognitive impairment [30]. Moreover, prolonged
sleep has been linked to accelerated frontotemporal gray
matter atrophy in older adults, potentially impairing
memory [33]. Disruptions in circadian rhythms associ-
ated with sleep disorders and cognitive impairment may
also contribute to prolonged sleep, leading to irregular
circadian rhythms associated with short-term cognitive
impairment and long-term brain atrophy [34, 35].

Previous studies have conflicting results compared
with our findings. One study reported that participants
with short sleep duration (<6.5 h/day) were at higher risk
of cognitive decline over time, whereas those with long
sleep duration (=8.5 h/day) showed no association [25].
This disparity in findings can be attributed to differences
in study design. Our study included a broader age range
and considered a wider range of demographic, socioeco-
nomic, behavioral, and health-related confounders com-
pared with previous studies.
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Napping in the middle of the day in the elderly is beneficial
to reduce the possibility of MCI

Studies focusing on daytime sleep and cognition in older
adults have typically overlooked napping as a primary
variable [36, 37]. Therefore, our study sought to investi-
gate the relationship between varying nap durations and
MCI. We discovered a nonlinear relationship between
midday nap duration and MCI, with the lowest prob-
ability of MCI observed among individuals napping for
30-90 min. Specifically, compared with those napping
for 30-90 min, older adults without napping habits were
more likely to experience MCI, whereas other nap dura-
tion groups showed no significant association with MCIL.

Moderate napping is linked with better cognition and
may play a crucial role in optimizing cognitive perfor-
mance among older adults. Some studies suggested that
cognitive function is better among moderate nappers
(30-90 min), whereas non-nappers (0 min) and pro-
longed nappers (>90 min) exhibit lower overall cogni-
tive scores [16]. This study also found that older adults
with a napping duration of less than 30 min (OR=0.73,
95% CI: 0.56—0.95) exhibited a lower probability of MCI
compared to those without a napping habit.This is con-
sistent with findings indicating a lower prevalence of cog-
nitive impairment among individuals taking short naps
(<30 min) compared with non-nappers and long nappers
(230 min) [38, 39].

Previous research has yielded inconsistent conclusions
regarding the effects of short daytime naps (<30 min) on
cognitive function in the elderly.A longitudinal study in
Japan revealed that short daytime naps (<30 min) were
more beneficial for cognitive function [38]. Similarly,
findings from the Chinese elderly population indicated
a positive correlation between napping and enhanced
cognition [40]. Conversely, a US cross-sectional study
reported that men napping for <30 min/day were less
likely to develop cognitive impairment compared with
those napping for longer durations (=120 min/day), yet
no association was found between napping for more than
30 min and cognitive impairment relative to non-nappers
[41].

These divergent conclusions stem from differences in
study design, including variations in participants, assess-
ment tools, definitions of habitual nappers, and selec-
tion of covariates. Additionally, discrepancies may arise
from variations in sleep data collection, such as timing
and duration of naps, as well as differences in circadian
rhythms and nighttime sleep patterns [42, 43].

Limitations

The main limitation of this study is that the sleep time
was self-reported. This self-reporting method may affect
the accuracy and reliability of the data, particularly in
the MCI group, where the risk of bias is especially high.
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Participants in the MCI group may have greater errors
or inaccuracies in reporting their sleep time, which
could impact the credibility of the study results. Second,
the assessment of sleep duration was simplistic, lack-
ing specialized sleep-related scales and comprehensive
evaluation dimensions. Although some correlations were
observed, the relationship between sleep and nuanced
cognitive function requires further investigation. Third,
this study is limited by its cross-sectional design, which
precludes the establishment of a causal relationship
between sleep and cognitive impairment in chronologi-
cal order. Additionally, the subjective measurement of
sleep in this study falls short of objective measurement
standards. Therefore, future research can benefit from
conducting cohort studies and incorporating objec-
tive measurement indicators to facilitate more in-depth
analyses.

Conclusion

After controlling for potential confounding variables, a
nonlinear relationship was observed between both night-
time sleep duration and midday nap duration with MCI
among the elderly, presenting a “U”-shaped relationship.
The probability of depression was lower among older
adults with a nap duration of approximately 60 min.
Additionally, the optimal nighttime sleep duration falls
within the 6-8 h range, with around 7 h of nighttime
sleep providing the greatest health benefit in terms of
cognitive function.

Abbreviations

AD Alzheimer’s Disease

AACD Aging-Associated Cognitive Decline

HRS Health and Retirement Study

VIF Variance Inflation Factor

MCl Mild Cognitive Impairment

CHARLS  China Health and Retirement Longitudinal Study
OR Odds Ratio

a Confidence Interval

Acknowledgements
The authors would like to thank the National School of Development at
Peking University for providing the CHARLS data.

Author contributions

Yanliging Song conceived the study, participated in its design and
coordination, and critically revised the manuscript. Yanliging Song had full
access to all the data collection, analysis, and interpretation, and drafted

the manuscript. KeNan Gu, Haogiang Liu contributed to the process of data
collection and data analyses as study investigators. All authors approved the
final manuscript. Yue Liu) are the guarantors. All authors had full access to all
the data in the study, and the corresponding authors had final responsibility
for the decision to submit for publication. The corresponding author (Yue
Liu)) attests that all listed authors meet authorship criteria and that no others
meeting the criteria have been omitted.

Funding

This project is supported by the Foundation project(Supported by research
project of Shanghai University of Sport(20235TDO015), Ministry of Education
Project of Humanities and Social Sciences for young scholars (22YJC890027).



Song et al. BMC Public Health (2024) 24:2381

Data availability

Data is publicly available. See: https://charls.charlsdata.com/pages/Data/2020-
charls-wave5/zh-cn.html. If you can't open the URL, Please contact the
corresponding author for data requests.

Declarations

Ethics approval and consent to participate

All methods concerning human participants in our study were conducted
in accordance with the ethical standards laid out in the 1964 Declaration

of Helsinki and its subsequent amendments. The ethical approval for the
2020 CHARLS survey was granted by the Biomedical Ethics Committee of
Peking University under approval number IRBO0001052-11015. During the
field survey, each consenting respondent was required to sign two informed
consent forms, with one copy retained by the respondent and the other
deposited in the CHARLS office.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 26 April 2024 / Accepted: 27 August 2024
Published online: 02 September 2024

References

1. Millan-Calenti JC, Tubio J, Pita-Fernandez S, Rochette S, Lorenzo T, Maseda A.
Cognitive impairment as predictor of functional dependence in an elderly
sample. Arch Gerontol Geriatr. 2012;54(1):197-201. https://doi.org/10.1016/j.
archger.2011.02.010.

2. Toyoshima K, Kako Y, Toyomaki A, Shimizu Y, Tanaka T, Nakagawa S, Inoue
T, Martinez-Aran A, Vieta E, Kusumi |. Associations between cognitive
impairment and quality of life in euthymic bipolar patients. Psychiatry Res.
2019;271:510-5. https://doi.org/10.1016/j.psychres.2018.11.061.

3. Hall JM, Lewis SJG. Neural correlates of cognitive impairment in Parkinson’s
disease: a review of structural MRI findings. Int Rev Neurobiol. 2019;144:1-28.
https://doi.org/10.1016/bs.irn.2018.09.009.

4. Pan CW,Wang X, Ma Q, Sun HP, Xu Y, Wang P. Cognitive dysfunction and
health-related quality of life among older Chinese. Sci Rep. 2015;5:17301.
https://doi.org/10.1038/srep17301.

5. OharaT,HondaT, Hata J, Yoshida D, Mukai N, Hirakawa Y, Shibata M, Kishi-
moto H, Kitazono T, Kanba S, Ninomiya T. Association between Daily Sleep
Duration and Risk of Dementia and Mortality in a Japanese Community. J Am
Geriatr Soc. 2018,66(10):1911-8. https://doi.org/10.1111/jgs.15446.

6.  Chen JC, Espeland MA, Brunner RL, Lovato LC, Wallace RB, Leng X, Phillips
LS, Robinson JG, Kotchen JM, Johnson KC, Manson JE, Stefanick ML, Sarto
GE, Mysiw WJ. Sleep duration, cognitive decline, and dementia risk in older
women. Alzheimers Dement. 2016;12(1):21-33. https://doi.org/10.1016/j.
jalz.2015.03.004.

7. Ohayon MM, Carskadon MA, Guilleminault C, Vitiello MV. Meta-analysis of
quantitative sleep parameters from childhood to old age in healthy individu-
als: developing normative sleep values across the human lifespan. Sleep.
2004,27(7):1255-73. https://doi.org/10.1093/sleep/27.7.1255.

8. JiaL,DuY,Chul, Zhang Z LiF, Lyu D, LiY, LiY, Zhu M, Jiao H, Song Y, Shi
Y, Zhang H, Gong M, Wei C, Tang Y, Fang B, Guo D, Wang F, Zhou A, Chu C,
Zuo X, YuY,Yuan Q Wang W, Li F, Shi S, Yang H, Zhou C, Liao Z, Lv Y, Li Y, Kan
M, Zhao H,Wang S, Yang S, Li H, Liu Z, Wang Q, Qin W, Jia J, COAST Group.
Prevalence, risk factors, and management of dementia and mild cogni-
tive impairment in adults aged 60 years or older in China: a cross-sectional
study. Lancet Public Health. 2020;5(12):e661-71. https://doi.org/10.1016/
S2468-2667(20)30185-7.

9. Yaffe K, Falvey CM, Hoang T. Connections between sleep and cognition in
older adults. Lancet Neurol. 2014;13(10):1017-28. https://doi.org/10.1016/
S1474-4422(14)70172-3.

10.  Arnsten AF, Wang M. Targeting prefrontal cortical systems for Drug
Development: potential therapies for Cognitive disorders. Annu
Rev Pharmacol Toxicol. 2016;56:339-60. https://doi.org/10.1146/
annurev-pharmtox-010715-103617.

20.

21.

22.

23.

25.

26.

27.

28.

29.

30.

Page 8 of 9

Kang JE, Lim MM, Bateman RJ, Lee JJ, Smyth LP, Cirrito JR, Fujiki N, Nishino
S, Holtzman DM. Amyloid-beta dynamics are regulated by orexin and the
sleep-wake cycle. Science. 2009;326(5955):1005-7. https://doi.org/10.1126/
science.1180962.

Minkel J, Moreta M, Muto J, Htaik O, Jones C, Basner M, Dinges D. Sleep depri-
vation potentiates HPA axis stress reactivity in healthy adults. Health Psychol.
2014;33(11):1430-4. https://doi.org/10.1037/a0034219.

Zheng YB, Shi L, Que JY, Deng JH, Wang QW, Su SZ, Lu ZA, Bao YP, Shi J, Lu L.
Linking knowledge with attitude: a cross-sectional study of public knowl-
edge and attitude towards sleep disturbances and dementia. BMJ Open.
2022;12(12):e067055. https://doi.org/10.1136/bmjopen-2022-067055.

Li M, Wang N, Dupre ME. Association between the self-reported duration
and quality of sleep and cognitive function among middle-aged and older
adults in China. J Affect Disord. 2022;304:20-7. https://doi.org/10.1016/j.
jad.2022.02.039.

Hu M, Shu X, Feng H, Xiao LD. Sleep, inflammation and cognitive function
in middle-aged and older adults: a population-based study. J Affect Disord.
2021;284:120-5. https://doi.org/10.1016/jjad.2021.02.013.

Li J, Cacchione PZ, Hodgson N, Riegel B, Keenan BT, Scharf MT, Richards KC,
Gooneratne NS. Afternoon napping and cognition in Chinese older adults:
findings from the China Health and Retirement Longitudinal Study Baseline
Assessment. J Am Geriatr Soc. 2017;65(2):373-80. https://doi.org/10.1111/
jgs.14368.

Li X, Yin'Y, Zhang H. Nonlinear association between self-reported sleep dura-
tion and cognitive function among middle-aged and older adults in China:
the moderating effect of informal care. Sleep Med. 2024;115:226-34. https.//
doi.org/10.1016/j.sleep.2024.02.028.

Xue J, Li J, Liang J, Chen S. The prevalence of mild cognitive impairment

in China: a systematic review. Aging Dis. 2018;9(4):706-15. https://doi.
0rg/10.14336/AD.2017.0928.

Crimmins EM, Kim JK, Langa KM, Weir DR. Assessment of cognition using
surveys and neuropsychological assessment: the Health and Retirement
Study and the aging, demographics, and memory study. J Gerontol B Psychol
Sci Soc Sci. 2011;66(1):i162-71. https://doi.org/10.1093/geronb/gbr048.
Cao L, Zhao Z, Ji C, Xia Y. Association between solid fuel use and cogni-

tive impairment: a cross-sectional and follow-up study in a middle-aged
and older Chinese population. Environ Int. 2021;146:106251. https://doi.
0rg/10.1016/j.envint.2020.106251.

Richards M, Touchon J, Ledesert B, Richie K. Cognitive decline

in ageing: are AAMI and AACD distinct entities? Int J Geri-

atr Psychiatry. 1999;14(7):534-40. https://doi.org/10.1002/
(sici)1099-1166(199907)14:7%3C534::aid-gps963%3E3.0.co;2-b.

Lo JC, Groeger JA, Cheng GH, Dijk DJ, Chee MW. Self-reported sleep
duration and cognitive performance in older adults: a systematic review
and meta-analysis. Sleep Med. 2016;17:87-98. https://doi.org/10.1016/.
sleep.2015.08.021.

Wu L, Sun D, Tan Y. A systematic review and dose-response meta-analysis
of sleep duration and the occurrence of cognitive disorders. Sleep Breath.
2018;22(3):805-14. https.//doi.org/10.1007/511325-017-1527-0.

Virta JJ, Heikkild K, Perola M, Koskenvuo M, Réiha |, Rinne JO, Kaprio J. Midlife
sleep characteristics associated with late life cognitive function. Sleep.
2013,;36(10):1533-41. https://doi.org/10.5665/sleep.3052.

Keage HA, Banks S, Yang KL, Morgan K, Brayne C, Matthews FE. What

sleep characteristics predict cognitive decline in the elderly? Sleep Med.
2012;13(7):886-92. https://doi.org/10.1016/j:sleep.2012.02.003.

ShiL, Chen SJ, Ma MY, Bao YP, Han Y, Wang YM, Shi J, Vitiello MV, Lu L.

Sleep disturbances increase the risk of dementia: a systematic review and
meta-analysis. Sleep Med Rev. 2018;40:4-16. https://doi.org/10.1016/].
smrv.2017.06.010.

Sabia S, Fayosse A, Dumurgier J, van Hees VT, Paquet C, Sommerlad A,
Kivimaki M, Dugravot A, Singh-Manoux A. Association of sleep dura-

tion in middle and old age with incidence of dementia. Nat Commun.
2021;12(1):2289. https://doi.org/10.1038/541467-021-22354-2.

Hua J, Sun H, ShenY. Improvement in sleep duration was associated with
higher cognitive function: a new association. Aging. 2020;12(20):20623-44.
https://doi.org/10.18632/aging.103948.

Liu W, Wu Q Wang M, Wang P, Shen N. Prospective association between
sleep duration and cognitive impairment: findings from the China Health
and Retirement Longitudinal Study (CHARLS). Front Med (Lausanne).
2022;9:971510. https://doi.org/10.3389/fmed.2022.971510.

Gildner TE, Salinas-Rodriguez A, Manrique-Espinoza B, Moreno-Tamayo

K, Kowal P. Does poor sleep impair cognition during aging? Longitudinal


https://charls.charlsdata.com/pages/Data/2020-charls-wave5/zh-cn.html
https://charls.charlsdata.com/pages/Data/2020-charls-wave5/zh-cn.html
https://doi.org/10.1016/j.archger.2011.02.010
https://doi.org/10.1016/j.archger.2011.02.010
https://doi.org/10.1016/j.psychres.2018.11.061
https://doi.org/10.1016/bs.irn.2018.09.009
https://doi.org/10.1038/srep17301
https://doi.org/10.1111/jgs.15446
https://doi.org/10.1016/j.jalz.2015.03.004
https://doi.org/10.1016/j.jalz.2015.03.004
https://doi.org/10.1093/sleep/27.7.1255
https://doi.org/10.1016/S2468-2667(20)30185-7
https://doi.org/10.1016/S2468-2667(20)30185-7
https://doi.org/10.1016/S1474-4422(14)70172-3
https://doi.org/10.1016/S1474-4422(14)70172-3
https://doi.org/10.1146/annurev-pharmtox-010715-103617
https://doi.org/10.1146/annurev-pharmtox-010715-103617
https://doi.org/10.1126/science.1180962
https://doi.org/10.1126/science.1180962
https://doi.org/10.1037/a0034219
https://doi.org/10.1136/bmjopen-2022-067055
https://doi.org/10.1016/j.jad.2022.02.039
https://doi.org/10.1016/j.jad.2022.02.039
https://doi.org/10.1016/j.jad.2021.02.013
https://doi.org/10.1111/jgs.14368
https://doi.org/10.1111/jgs.14368
https://doi.org/10.1016/j.sleep.2024.02.028
https://doi.org/10.1016/j.sleep.2024.02.028
https://doi.org/10.14336/AD.2017.0928
https://doi.org/10.14336/AD.2017.0928
https://doi.org/10.1093/geronb/gbr048
https://doi.org/10.1016/j.envint.2020.106251
https://doi.org/10.1016/j.envint.2020.106251
https://doi.org/10.1002/(sici)1099-1166(199907)14:7%3C534::aid-gps963%3E3.0.co;2-b
https://doi.org/10.1002/(sici)1099-1166(199907)14:7%3C534::aid-gps963%3E3.0.co;2-b
https://doi.org/10.1016/j.sleep.2015.08.021
https://doi.org/10.1016/j.sleep.2015.08.021
https://doi.org/10.1007/s11325-017-1527-0
https://doi.org/10.5665/sleep.3052
https://doi.org/10.1016/j.sleep.2012.02.003
https://doi.org/10.1016/j.smrv.2017.06.010
https://doi.org/10.1016/j.smrv.2017.06.010
https://doi.org/10.1038/s41467-021-22354-2
https://doi.org/10.18632/aging.103948
https://doi.org/10.3389/fmed.2022.971510

Song et al. BMC Public Health

31.

32.

33.

34.

35.

36.

37.

(2024) 24:2381

associations between changes in sleep duration and cognitive performance
among older Mexican adults. Arch Gerontol Geriatr. 2019;83:161-8. https//
doi.org/10.1016/j.archger.2019.04.014.

Ferrie JE, Shipley MJ, Akbaraly TN, Marmot MG, Kivimaki M, Singh-Manoux A.
Change in sleep duration and cognitive function: findings from the Whitehall
Il study. Sleep. 2011;34(5):565-73. https://doi.org/10.1093/sleep/34.5.565.
Gildner TE, Liebert MA, Kowal P, Chatterji S, Snodgrass JJ. Associations
between sleep duration, sleep quality, and cognitive test performance
among older adults from six middle income countries: results from the study
on Global Ageing and Adult Health (SAGE). J Clin Sleep Med. 2014;10(6):613-
21. https://doi.org/10.5664/jcsm.3782.

Spira AP, Gonzalez CE, Venkatraman VK, Wu MN, Pacheco J, Simonsick EM,
Ferrucci L, Resnick SM. Sleep duration and subsequent cortical thinning

in cognitively normal older adults. Sleep. 2016;39(5):1121-8. https://doi.
0rg/10.5665/sleep.5768.

Devore EE, Grodstein F, Duffy JF, Stampfer MJ, Czeisler CA, Schernhammer ES.
Sleep duration in midlife and later life in relation to cognition. J Am Geriatr
Soc. 2014,62(6):1073-81. https://doi.org/10.1111/jgs.12790.

Machi MS, Staum M, Callaway CW, Moore C, Jeong K, Suyama J, Patterson PD,
Hostler D. The relationship between shift work, sleep, and cognition in career
emergency physicians. Acad Emerg Med. 2012;19(1):85-91. https://doi.
org/10.1111/j.1553-2712.2011.01254 x.

Jewett ME, Wyatt JK, Ritz-De Cecco A, Khalsa SB, Dijk DJ, Czeisler CA. Time
course of sleep inertia dissipation in human performance and alertness. J
Sleep Res. 1999,8(1):1-8. https://doi.org/10.1111/j.1365-2869.1999.00128 x.
Auyeung TW, Lee JS, Leung J, Kwok T, Leung PC, Woo J, Wing YK. Cogni-

tive deficit is associated with phase advance of sleep-wake rhythm, daily
napping, and prolonged sleep duration-a cross-sectional study in 2,947

38.

39.

40.

41.

42.

43.

Page 9 of 9

community-dwelling older adults. Age (Dordr). 2013;35(2):479-86. https.//
doi.org/10.1007/511357-011-9366-6.

Kitamura K, Watanabe Y, Nakamura K, Takano C, Hayashi N, Sato H, Someya T.
Short daytime napping reduces the risk of cognitive decline in community-
dwelling older adults: a 5-year longitudinal study. BMC Geriatr. 2021,21(1):474.
https://doi.org/10.1186/512877-021-02418-0.

Lin JF, Li FD, Chen XG, He F, Zhai YJ, Pan XQ, Wang XY, Zhang T, Yu M. Associa-
tion of postlunch napping duration and night-time sleep duration with
cognitive impairment in Chinese elderly: a cross-sectional study. BMJ Open.
2018;8(12):023188. https://doi.org/10.1136/bmjopen-2018-023188.

CaiH, SuN, Liw, Li X, Xiao S, Sun L. Relationship between afternoon napping
and cognitive function in the ageing Chinese population. Gen Psychiatr.
2021;34(1):2100361. https://doi.org/10.1136/gpsych-2020-100361.

Leng Y, Redline S, Stone KL, Ancoli-Israel S, Yaffe K. Objective napping,
cognitive decline, and risk of cognitive impairment in older men. Alzheimers
Dement. 2019;15(8):1039-47. https://doi.org/10.1016/jjalz.2019.04.009.
McDevitt EA, Sattari N, Duggan KA, Cellini N, Whitehurst LN, Perera C,
Reihanabad N, Granados S, Hernandez L, Mednick SC. The impact of frequent
napping and nap practice on sleep-dependent memory in humans. Sci Rep.
2018;8(1):15053. https://doi.org/10.1038/541598-018-33209-0.

Lin JN. Correlates and influences of taking an afternoon nap on nocturnal
sleep in Chinese elderly: a qualitative study. Geriatr Nurs. 2018;39(5):543-7.
https://doi.org/10.1016/j.gerinurse.2018.03.002.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1016/j.archger.2019.04.014
https://doi.org/10.1016/j.archger.2019.04.014
https://doi.org/10.1093/sleep/34.5.565
https://doi.org/10.5664/jcsm.3782
https://doi.org/10.5665/sleep.5768
https://doi.org/10.5665/sleep.5768
https://doi.org/10.1111/jgs.12790
https://doi.org/10.1111/j.1553-2712.2011.01254.x
https://doi.org/10.1111/j.1553-2712.2011.01254.x
https://doi.org/10.1111/j.1365-2869.1999.00128.x
https://doi.org/10.1007/s11357-011-9366-6
https://doi.org/10.1007/s11357-011-9366-6
https://doi.org/10.1186/s12877-021-02418-0
https://doi.org/10.1136/bmjopen-2018-023188
https://doi.org/10.1136/gpsych-2020-100361
https://doi.org/10.1016/j.jalz.2019.04.009
https://doi.org/10.1038/s41598-018-33209-0
https://doi.org/10.1016/j.gerinurse.2018.03.002

	﻿Association between nighttime sleep duration, nap time, and mild cognitive impairment in Chinese older adults: a cross-sectional study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study population
	﻿Main variables
	﻿Mild cognitive impairment
	﻿Sleep duration


	﻿Covariates
	﻿Statistical analysis
	﻿Results
	﻿Participant characteristics
	﻿Logistic regression of the relationship between sleep duration and MCI in older adults
	﻿Dose–response relationship between sleep duration and MCI in older adults
	﻿Discussion
	﻿The nighttime sleep duration of the elderly was U-shaped with MCI
	﻿Napping in the middle of the day in the elderly is beneficial to reduce the possibility of MCI
	﻿Limitations

	﻿Conclusion
	﻿References


