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Abstract
Background: Subjective cognitive decline (SCD) may be the early screening signal to distinguish susceptible popula‑
tion with Alzheimer’s disease (AD) and mild cognitive impairment (MCI). Subjective cognitive complaints (SCCs) have
been proved strongly associated with SCD. This study aimed to explore the association between sleep duration and
SCCs in the Chinese elderly.
Methods: We conducted a cross-sectional study involving 688 participants aged 60 years and older in Guangdong
Province, China. SCCs were assessed by the Subjective Cognitive Decline questionnaire 9 (SCD-Q9), which contained
9 items with two dimensions, including the overall memory function and time comparison (OMTC) and daily activity
ability (DAA). Restricted cubic splines and generalized additive model (GAM) were used to fit the association between
sleep duration and SCD-Q9 score.
Results: There were significant U-shaped associations between sleep duration and overall score of SCD-Q9
(EDF = 3.842, P < 0.001), as well as the OMTC dimension (EDF = 4.471, P < 0.001) in the age- and gender-adjusted GAM.
The lowest points on the overall score of SCD-Q9 and OMTC score were observed in those sleeping 8 h per night.
After further adjusting for other demographic characteristics, lifestyle behaviors, hypertension and diabetes, the
U-shaped associations between sleep duration and the overall score of SCD-Q9 (EDF = 3.575, P = 0.004), sleep dura‑
tion and the OMTC score (EDF = 4.478, P = 0.010) were still found. The daily activity ability (DAA) score was also nonlinear associated with sleep duration both in the age- and gender-adjusted GAM (EDF = 2.314, P < 0.001) and further
adjusted GAM (EDF = 2.080, P = 0.010).
Conclusions: Both longer sleep duration (> 8 h) and shorter duration (< 8 h) were linked to worse SCCs. Future stud‑
ies should explore the protective effect of managing sleep duration on SCD and its progression to dementia.
Keywords: U-shaped association, Sleep duration, Subjective cognitive decline, Subjective cognitive complaints,
Generalized additive model
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Background
Data of the Seventh National Census of Populations of
China showed that those 60 years or older were 18.7%
of the national population and have increased by 5.44%
compared to 2010 [1]. According to the standard of
the United Nations (7%), China has already entered an
aging society. Consequently, the increasing number of
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individuals suffering from cognitive impairment and
dementia could lead to a serious burden for families,
communities and health-care systems in China. China is
the country with the largest number of dementias in the
world and Alzheimer’s disease (AD) is the most popular
type of dementia [2]. However, effective treatments for
AD are still scarce. The treatments and interventions are
required during the preclinical phase of the disease.
Subjective cognitive decline (SCD) is defined as the
subjective cognitive decline, but without objective
decline with cognitive measurement [3]. SCD may be
the preclinical phase of AD and the early screening signal to distinguish susceptible population with AD and
mild cognitive impairment (MCI) from general population [4]. According to previous studies, SCD was increasingly popular among Chinese elderly, with a prevalence
of 14.4–18.8% in 2017 [5]. The incidence and prevalence
of MCI and dementia in individuals with SCD are higher
than those without SCD [6, 7]. Previous studies stated
that the elderly suffering from SCD were twice as likely
to have dementia as people without SCD [7]. And those
with SCD developing MCI or dementia were 60% faster
than normal people [8]. MCI and dementia may be prevented and delayed by managing SCD and its risk factors.
Therefore, measuring the symptoms of SCD and its risk
factors is conducive to early identification and intervention in the preclinical stage of AD and dementia, which is
of great benefit for early prevention and public management of these diseases.
Before a clear definition of SCD was established, former studies usually focused on subjective cognitive
complaints (SCCs), subjective cognitive impairment, subjective memory decline, subjective memory impairment,
and memory complaints [9]. SCCs were considered as
one of the diagnostic criteria for SCD and the SCD Initiative (SCD-I) stated that individuals with SCCs would
be more susceptible to preclinical AD [3, 7]. SCCs refer
to complaints about daily memory and related cognitive
functions, regardless of whether there is objective cognitive impairment [7]. Although the associations between
SCCs and objective cognitive decline are still controversial, SCCs have been considered as the risk factor for
cognitive decline in most studies [10]. SCCs were found
related to the reasons for objective cognitive decline,
including greater brain atrophy and amyloid-beta (Aβ)
deposition in the elderly [11, 12]. On the other hand,
SCCs may reflect the susceptibility to psychological distress and negative effects that has been proved to the risk
factor for AD in the elderly [10]. However, it is not flexible to screen SCD from the elderly due to the complex
neuropsychological examinations in the general communities but simple and easy to assess SCCs using the selfrating scale [13]. Accordingly, it is of great importance
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to screen individuals with SCCs to identify those at high
risk of SCD [14].
Sleep is manifested as weakened responsiveness to
external environmental stimuli and disappearance in
consciousness and active behavior for a certain period of
time [15]. The National Sleep Foundation recommends
that appropriate sleep duration of the elderly is 7 to 8 h
for healthy individuals with normal sleep [16]. But many
people continually deprived themselves of adequate sleep
with increasing risk of accidents, physical and mental
diseases, particularly in the elderly [17, 18]. Additionally, shorter sleep duration in normal cognitive function
people was found related to greater cortical beta-amyloid burden, which was a precursor to cognitive declines
[19]. Besides, longer sleep duration also showed strong
association with negative outcomes including objective
cognitive decline, physical and mental health [20–22].
Therefore, short and long sleep duration are increasingly considered as an effective factor of health in modern society [23, 24]. It is significant to discern the dangers
behind the short or long sleep duration.
In the past years, most studies focused on memory
complaints while ignoring other areas of cognition and
demonstrated that there was a non-linear correlation
between sleep duration and objective cognitive decline
[25, 26]. It was found that individuals with short sleep
duration or long sleep duration tended to report worse
memory complaints [25, 27]. Apart from memory, few
studies have focused on other cognitive domains such as
executive function. Additionally, there are no studies to
test the association between sleep duration and SCCs,
which are strongly correlated with SCD. The association
between sleep duration and SCCs merit further study.
Accordingly, this study aimed to explore the association
between sleep duration and the SCCs, which involved the
overall memory function and time comparison, and the
daily activity ability. Moreover, this study could provide
important information about the profile of SCCs in the
Chinese elderly population and may be of special relevance for the general practice to screen for individuals
at risk of SCD.

Methods
Study population and procedures

Our study was based on the Guangzhou Sleep and Psychosomatic Health Survey, which was a face-to-face
health interview and physical examination survey conducted from November 2020 to March 2021. A total of
688 elderly living in Guangzhou were recruited from the
7 communities and 2 nursing homes. Inclusion criteria
include: (1) ≥ 60 years old; (2) Being able to take part in
a face-to-face interview. Exclusion criteria include: (1)
< 60 years old; (2) Self-reported with neurological disease,
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involving Alzheimer’s disease (AD), Parkinson’s disease,
brain atrophy, stroke, epilepsy, sleep disorders, anxiety
disorder and depression disorder. (3) Being unable to
complete the interview.
The study was conducted in accordance with the Declaration of Helsinki and approved by the Research Ethics
Committee of the Guangdong Provincial People’s Hospital, Guangdong Academy of Medical Sciences (Reference number: GDREC2018543H (R1)). All participants
have provided written informed consent to accept the
interview.
Data collection and measurement

Standardized questionnaires were applied to collect
information about demographic characteristics, lifestyle
variables (smoking, alcohol consumption, tea drinking, physical activity, and diet), chronic diseases status
(hypertension, diabetes, hyperlipidemia, coronary heart
disease, neurological disease) as well as mental health
status (anxiety and depression). All the obtained information was imported into the database using the ‘Questionnaire Star’ electronic questionnaire system.
Sleep duration

Sleep duration was recorded by asking the following
question “In the past month, how long did you actually
sleep at night?”. Based on earlier epidemiological data in
Guangdong, the elderly was divided into three groups
according to reported sleep duration (< 6 h, 6 to 8 h,
and ≥ 8 h), and those who sleep 6 to 8 h were set to be the
reference group [28].
Subjective cognitive complaints

SCCs were assessed by the SCD questionnaire 9 (SCDQ9), which was regarded as a credible scale to evaluate
the complaints of cognitive decline. Cronbach’s alpha
of reliability was 0.847 and the coefficient of validity
was 0.871 for the translated version of SCD-Q9 used in
screening subjective cognitive decline in Chinese elderly
[5]. SCD-Q9 contains 9 items with two dimensions,
including the overall memory function and time comparison (OMTC, 4 items) and daily activity ability (DAA, 5
items). SCD-Q9 includes questions about global memory
functioning, temporal comparisons, and ability to finish
daily or routine activities [29]. The total score of SCD-Q9
varies from 0 to 9, with a greater score suggesting worse
complaints of cognition [30]. In our study, Cronbach’s
alpha was 0.78 for SCD-Q9.
Socio‑demographic and lifestyle factors

The age of participants was defined as two groups:
≤ 70 years old and > 70 years old [31]. Residence was
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classified as nursing home and community. Education
level was categorized as four groups: primary school or
lower, junior high school, senior high school, and college or higher. Cohabitation status referred to whether or
not to live with others. Monthly income was divided into
three groups: < 3500 yuan, 3500 to 5999 yuan, and ≥ 6000
yuan. Current smoking meant smoking at least 1 cigarette
per day currently and continuing smoking for 6 months
or more. Alcohol consumption meant drinking at least
once per week. Tea-drinking habit meant drinking tea at
least four times a week, including green tea, oolong tea,
and black tea. Physical exercise frequency was divided
into three groups: hardly or never exercise, occasionally exercise (1–2 times a week or less), frequently exercise (3 times a week or more). Body mass index (BMI)
was defined as weight in kilograms divided by height
in meters squared. According to the reference standard
for the Chinese population, BMI was divided into three
groups: < 18.5 kg/m2, 18.5 to 24.0 kg/m2, and ≥ 24 kg/m2
[32]. The napping habit was defined as having napped at
least once in the past week and obtained through the following questions: “Do you take a nap during the daytime?
If yes, how long (minutes) is the nap duration?”
Mental health status

Anxiety symptoms were assessed by the 7-item Generalized Anxiety Disorder module (GAD-7). The total score
of the GAD-7 varies from 0 to 21 and score ≥ 5 means to
suffer anxiety symptoms [33]. The Cronbach’s alpha for
the internal consistency reliability of the GAD-7 was 0.83
for the entire scale in this study. Depressive symptoms
were measured using the 9-item Patient Health Questionnaire (PHQ-9). PHQ-9 score ≥ 5 represented suffering depression symptoms [34]. The Cronbach’s alpha for
the internal consistency reliability of the PHQ-9 was 0.71
for the entire scale in this study.
More details of the survey setting can be found in other
survey report [35].
Statistical analyses

Generalized additive models (GAM) is an extension of
the generalized linear model which allows the evaluation
for the non-linear association of the outcome and the
predictors without prior knowledge of the relationship
between variables [36]. Model assumptions were assessed
by investigating the normality of residuals, homoscedasticity, and residual symmetry. The non-linear association of sleep duration and SCD-Q9 score was measured
through generalized additive models (GAM). Restricted
cubic splines were fitted to the association between
target variables. The effective degree of freedom (EDF)
value in GAM indicated the amount of non-linearity of
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the smooth. EDF value of 1 suggests linear association
between target variables and value of EDF > 1 indicates
a more complex relationship between SCCs and sleep
duration. Both SCD-Q9 score and sleep duration have
been found abnormal distribution based on the Kolmogorov-Smirnov test (P < 0.001). Therefore, differences
among short (< 6 h), normative (6–8 h) and long sleepers (≥ 8 h) were performed by the Mann-Whitney U test
and Kruskal-Wallis test. The different score of SCD-Q9
and its two dimensions among different groups were also
tested by the Mann-Whitney U test and Kruskal-Wallis
test. Statistical analyses were carried out using SPSS
(IBM SPSS, version 26.0) and R (version 3.6.0). Twotailed P value of < 0.05 shows statistically significant.

show an obvious U shape (Fig. 1). But the obvious nonlinear association between sleep duration and DAA score
existed in the age- and sex-adjusted model (EDF = 2.314,
P = 0.001). After further adjusting for other socio-demographic characteristics, lifestyle factors and common
chronic diseases status, a significant non-linear correlation was still observed between sleep duration and DAA
score (EDF = 2.080, P = 0.011).
The associations between sleep duration and overall score of SCD-Q9 (EDF = 3.689, P = 0.158), sleep
duration and OMTC score (EDF = 4.464, P = 0.136),
as well as sleep duration and DAA score (EDF = 1.907,
P = 0.147) was no longer significant after further adjusting for depression and anxiety symptoms.

Results
A total of 688 participants were involved in the analysis
with the mean age of 73.79 years old (SD =8.28, range:
60–101). Among the 688 participants, 243 participants
(35.3%) slept for less than 6 h, 356 participants (51.7%)
slept for 6 to 8 h, and 89 participants (12.9%) slept for 8 h
or more. Table 1 represented the comparison between
short (< 6 h), normative (6–8 h) and long sleepers (≥ 8 h)
by socio-demographic characteristics, lifestyle factors,
common chronic diseases status and mental health. Sleep
duration was significantly different in terms of age, gender, residence, cohabitation status, current smoking, teadrinking habit, hypertension, depression symptoms and
anxiety symptoms (P < 0.05). Table 2 showed the different score of SCD-Q9 and its two dimensions among different groups. Age, gender, residence, education level,
cohabitation status, monthly income, current smoking,
alcohol consumption, tea-drinking habit, BMI, napping
habit, depression symptoms and anxiety symptoms were
significantly associated with the overall score of SCD-Q9
(P < 0.05).
Table 3 revealed the results of multivariable GAM for
the association of SCD-Q9 score and selected independent variables. After adjusting for age and gender, a significant U-shaped association between sleep duration and
overall score of SCD-Q9 (EDF = 3.842, P < 0.001), as well
as OMTC score (EDF = 4.471, P < 0.001) was found. The
U-shaped association between sleep duration and overall score of SCD-Q9 (EDF = 3.575, P = 0.004), as well as
OMTC score (EDF = 4.478, P = 0.010) still existed after
further adjusting for residence, education, cohabitation
status, monthly income, current smoking, alcohol consumption, tea-drinking habit, napping habit, exercise
frequency, BMI, hypertension and diabetes. Those participants who slept for 8 h had the lowest score of overall
score of SCD-Q9 and OMTC score (Fig. 1). The association between sleep duration and DAA score did not

Discussion
Our study investigated the association between sleep
duration and SCCs among Chinese elderly. A statistically
significant U-shaped association between sleep duration
and SCCs was found in the models after adjusting for
socio-demographic characteristics, lifestyle factors and
common chronic diseases status. Both longer sleep duration (> 8 h) and shorter duration (< 8 h) were related to
the worse SCCs. It was the first paper to demonstrate the
U-shaped association between sleep duration and SCCs,
as well as its two dimensions. This study filled the gap in
the correlation between sleep duration and SCCs. These
results could provide more information about the profile
of SCCs in the Chinese elderly.
The associations between sleep duration and SCCs
were not statistically significant after adjusting for
depression symptoms and anxiety symptoms. This result
suggested anxiety symptoms and depression symptoms
played important roles in the association between sleep
and SCCs. For example, anxiety symptoms and depression symptoms may exist mediating effect or moderating effect in the association between sleep duration and
SCCs, which was consistent with earlier results [35]. Further studies are needed to prove it.
Earlier study found a non-linear association between
cognitive impairment and sleep duration [25, 37], which
was similar to our findings. A longitudinal analysis based
on women showed a V-shaped association between
higher MCI/dementia risk and sleep duration, indicating both shorter (< 6 h) and longer (> 8 h) sleep duration associated with higher risk of cognitive decline
[26]. Additionally, those with shorter and longer sleep
duration have worse memory complaints in general
[25]. Another longitudinal study found that a U-shaped
association between sleep duration and global cognitive decline existed among people aged 45 years or older,
indicating that people sleeping both less than 4 h and
more than 10 h appeared worse cognition function and
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Table 1 Characteristics of participants by sleep duration per daya
Variables

Groups

< 6 h (n = 243)

6–8 h (n = 356)

≥ 8 h (n = 89)

P

Age (years)

≤ 70(%)

86(35.4)

150(42.1)

49(55.1)

0.002

> 70(%)

157(64.6)

206(57.9)

40(44.9)

Male(%)

74(30.5)

140(39.3)

45(50.6)

Female(%)

169(69.5)

216(60.7)

44(49.4)

Community(%)

143(58.8)

249(69.9)

71(79.8)

Nursing home(%)

100(41.2)

107(30.1)

18(20.2)

Primary school or lower(%)

67(27.6)

76(21.3)

14(15.7)

Junior high school(%)

63(25.9)

101(28.4)

22(24.7)

Senior high school(%)

77(31.7)

114(32.0)

38(42.7)

College or higher(%)

36(14.8)

65(18.3)

15(16.9)

Cohabitation status

Married/Cohabitant(%)

133(54.7)

242(68.0)

72(80.9)

0.001

Monthly income (yuan)

< 3500(%)

42(17.3)

75(21.1)

26(29.2)

0.057

3500 to 5999(%)

151(62.1)

210(59.0)

53(59.6)

Gender
Residence
Education level

0.001
< 0.001
0.088

> 6000(%)

50(20.6)

71(19.9)

10(11.2)

Current smoking

Yes(%)

15(6.2)

38(10.7)

12(13.5)

0.021

Alcohol consumption

Yes(%)

13(5.3)

25(7.0)

9(10.1)

0.146

Tea-drinking habits

Yes(%)

73(30.0)

154(43.3)

44(49.4)

< 0.001

Exercise frequency

Hardly(%)

42(17.3)

67(18.8)

13(14.6)

0.199

Occasionally(%)

19(7.8)

42(11.8)

12(13.5)

Frequently(%)

182(74.9)

247(69.4)

64(71.9)

< 18.5(%)

22(9.1)

26(7.3)

7(7.9)

18.5 to 24(%)

123(50.6)

188(52.8)

45(50.6)

≥ 24(%)

98(40.3)

142(39.9)

37(41.6)

Yes(%)

189(77.8)

277(77.8)

71(79.8)

0.781

Hypertension

Yes(%)

155(63.8)

190(53.4)

49(55.1)

0.026

Diabetes

Yes(%)

51(21.0)

78(21.9)

24(27.0)

0.346

Depression symptoms

Yes(%)

64(26.3)

29(8.1)

2(2.2)

< 0.001

Anxiety symptoms

Yes(%)

18(7.4)

15(4.2)

2(2.2)

0.030

BMI (kg/m2)

Napping habit

0.822

BMI Body mass index
a

Data were statistically analyzed using the Mann-Whitney U test and Kruskal-Wallis test

faster impairment in both global cognitive function and
memory [21]. The difference in sleep duration might be
caused by differences in research population and cognitive dimensions.
SCD is related to neuropathological changes linking to
AD pathogenesis involving the elevated amyloid-β deposition, increased white matter lesions, smaller left hippocampal volumes, and temporal lobe atrophy [38–40].
The biological mechanisms linking sleep duration to cognitive impairment are not identified. Sleep duration has
been proved to relate to multiple factors including physical health status, mental health status, living conditions
and so on [28, 41]. Getting clear the reasons inducing
shorter or longer sleep duration is critical for researchers
to comprehend the U-shaped association between sleep
duration and cognitive decline.
Short sleep duration and sleeping fragmentation are
very common among the elderly [42, 43]. Short sleep

duration can be explained as prolonged awaking or lack
of sleep [44]. Adequate sleep duration is vital to the formation and consolidation of memory [45]. Short sleep
duration would weaken cognitive performance by promoting the deposition of amyloid and tau, and inflammation [46]. According to previous study, shortening
of sleep duration would lead to the increase in tumor
necrosis factor α(TNFα) level and then promoted inflammation [47]. In addition, metabolites in the brain were
eliminated during sleeping. Short sleep duration would
cause not only the reduction for hippocampal synthesis
of proteins and impair hippocampal neurogenesis, but
also increase the deposition of adenosine and Aβ which
damaged synapse plasticity [44].
On the other hand, the reasons why longer sleep
duration associated with worse cognitive impairment
and SCCs are still unclear. Former studies found that
individuals with AD stayed awake longer in bed and
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Table 2 Characteristics of participants by SCD-Q9 scorea
Variables

Age (years)

Groups

≤ 70

> 70
Gender
Residence
Education level

Cohabitation
Monthly income (yuan)

Current smoking
Alcohol consumption
Tea-drinking habit
Exercise frequency

BMI (kg/m2)

Napping habit
Hypertension
Diabetes
Depression symptoms
Anxiety symptoms

Overall score of SCD-Q9

Overall memory function
and time comparison score

Daily activity ability score

Median(Q1,Q3)

P

Median(Q1,Q3)

P

Median(Q1,Q3)

P

3.00(1.00,5.00)

< 0.001

2.00(1.00,3.00)

< 0.001

1.0(0.00,2.50)

< 0.001

4.50(2.50,6.00)

Male

3.00(1.00,5.00)

Female

4.50(2.50,6.00)

Community

3.00(1.00,5.00)

Nursing home

5.50(3.50,6.50)

Primary school or lower

5.50(3.50,6.50)

Junior high school

3.50(1.00,6.00)

3.00(1.00,4.00)
< 0.001

2.00(0.00,3.00)

1.5(0.50,2.50)
< 0.001

3.00(1.00,4.00)
< 0.001

3.00(1.00,4.00)

< 0.001

3.00(2.00,4.00)
< 0.001

3.00(2.00,4.00)

1.00(0.00,1.50)
1.00(0.00,1.50)

0.001

3.00(1.00,4.00)

2.00(1.00,3.00)

3.50(1.00,5.50)

3.00(1.00,4.00)

1.00(0.00,2.00)

4.00(1.50,5.50)

3.00(1.00,4.00)

1.00(0.125,2.00)

3.50(1.00,5.50)
5.00(2.50,6.50)

< 3500

3.50(1.00,6.00)

3500 to 5999

4.00(1.50,5.50)

≥ 6000

1.50(0.00,3.75)

No

4.00(2.00,6.00)

Yes

2.50(0.50,4.50)

No

4.00(1.50,6.00)

Yes

3.00(1.00,5.50)

No

4.50(2.00,6.00)

Hardly

4.00(1.00,6.00)

Occasionally

4.00(1.00,6.50)

Frequently

4.00(1.50,5.50)

< 18.5

5.50(3.00,6.50)

18.5 to 24

4.00(1.50,6.00)

0.009

4.50(1.50,6.00)

No

3.00(1.00,5.00)

Yes

4.00(1.87,6.00)

No

3.50(1.00,6.00)

Yes

4.50(2.00,6.00)

No

4.00(1.50,5.50)

Yes

5.50(4.00, 7.00)

No

3.50(1.00,5.50)

Yes

6.00(4.50,7.00)

No

4.00(1.50,5.50)

< 0.001

2.00(0.00,4.00)

0.001

1.00(0.00,4.00)
1.00(0.00,3.00)
2.00(0.00,4.00)

0.009

3.00(1.00,4.00)

< 0.001
0.924

3.00(1.00,4.00)
3.00(1.00,4.00)

0.165

4.00(3.00,4.00)

0.241

4.00(2.00,4.00)
3.00(1.00,4.00)

1.50(1.00,2.50)

0.026

1.50(0.25,2.50)

0.030

1.00(0.00,2.125)

0.576

1.50(0.50,2.50)

0.200

1.00(0.50,2.00)
< 0.001

3.00(1.00,4.00)
< 0.001

0.910

1.5(0.50_,2.125)

3.00(1.00,4.00)
< 0.001

1.00(0.375,2.50)

1.00(0.00,2.00)

3.00(1.00,4.00)
0.166

< 0.001

1.00(0.25,2.00)
< 0.001

2.00(1.00,3.00)
0.250

1.00(0.00,2.00)

1.00(0.50,2.375)

3.00(1.00,4.00)
3.00(1.00,4.00)

0.003

1.50(0.50,2.00)
0.154

3.00(1.00,4.00)
0.002

0.50(0.00,1.50)

1.00(0.00,2.50)

3.00(1.00,4.00)
3.00(1.00,4.00)

< 0.001

1.50(0.50,2.50)

3.00(1.00,4.00)
0.043

0.50(0.00,1.50)

1.50(0.50,2.50)

3.00(1.00,4.00)
0.960

0.025

1.50(0.50,2.50)

3.00(1.00,4.00)
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occurred more fragmented sleep than those without
AD [46]. Longer sleep duration may point out physical diseases, sleep disorders or related diseases, drug
effects, and frailty [18, 48, 49]. Some studies claimed
that those with longer sleep duration reflected a proinflammatory state associated with the pathophysiology
of AD [50, 51]. The increase in sleep duration pointed

out the rise of inflammatory markers involving C-reactive protein (CRP) andinterleukin-6 (IL-6). For every
hour extension of sleep duration, CRP levels would elevate by 8 and 7% IL-6 levels would increase by 7% [47].
Inflammatory might also be the biological mechanism
linking longer sleep duration and SCD. In addition to
inflammatory, those with longer sleep duration tended
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Fig. 1 Associations between sleep duration per night and overall score of SCD-Q9 (a) (b), the overall memory function and time comparison
score (c) (d), and daily activity ability score (e) (f) respectively. The a, c, e adjust for age and gender; The b, d, f adjust for age and gender, residence,
education, married/ cohabitant status, monthly income, current smoking status, alcohol consumption, tea-drinking habit, napping habit, exercise
frequency, BMI, hypertension and diabetes

to change daily rest–activity rhythm related to AD and
PD [52, 53]. More mechanism studies are needed to
explore whether long sleep duration is a subtle marker
of cognitive decline in the healthy elderly.

Poor global memory functioning questions were
linked to cognitive performances [54]. In our study,
the association between sleep duration and OMTC
score also appeared U-shaped. But the U-shaped
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relationship was weakened and closer to linear in the
association between sleep duration and DAA score.
Those results could be explained when there were
complaints about memory, people with SCD may still
have the normal ability of daily living.
This study was conducted on a very large sample
and many variables to explore the association between
sleep duration. Additionally, this study was feasible to
assess SCCs by SCD-Q9 among older adults. There
were also some limitations to the present study. First,
same with other cross-sectional studies, effects from
unmeasured variables such as medication use could
not be excluded and causality between SCCs and sleep
duration could not be examined. Secondly, rather than
obtaining from accurate measurement by objective
methods, information about sleep duration was from
participant self-reported. However, it was unrealistic
to utilize objective methods (like polysomnography) to
assess the sleep duration in such a large sample study,
which was a common limitation of sleep-related epidemiological studies. Thirdly, it was only a symptomatic
study toward SCCs due to the lack of other neuropsychological examinations. Further screening tools
such as Mini-mental State Examination and Montreal
Cognitive Assessment were needed to diagnose SCD.
Fourthly, the participants were only from one city in
south China, which would weaken the representation
of study results in the Chinese population. Despite the
above limitations, this study did fill the gap in the correlation between sleep duration and SCCs. Moreover,
this study could provide more information about the
profile of SCCs in the Chinese elderly.

Conclusions
There was a U-shaped association between SCCs and
sleep duration. Both longer sleep duration (> 8 h) and
shorter duration (< 8 h) were linked to worse SCCs.
Future studies should explore the protective effect of
managing sleep duration on SCD and its progression to
dementia.
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