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Aim: This study aimed to evaluate the longitudinal association between sleep duration and 
depressive symptoms among the elderly in China.
Methods: A data set from China Health and Retirement Longitudinal Study (CHARLS) in 
2011, 2013 and 2015 was adopted with a total of 22,847 respondents aged ≥60-years-old. 
A linear regression analysis with generalized estimating equations was employed to examine 
the longitudinal associations between duration of total sleep, nighttime sleep and daytime 
nap, and depressive symptoms.
Results: An extra hour of total sleep including nighttime sleep and daytime nap was 
associated with lower incidence of depressive symptoms among the elderly after adjusting 
all confounders (OR=0.83, 95% CI: 0.82–0.84). In addition, an extra hour of nighttime sleep 
(OR=0.82, 95% CI: 0.80–0.83) or daytime nap (OR=0.93, 95% CI: 0.89–0.97) was also 
negatively associated with depressive symptoms among the elderly. After controlling the 
total sleep time, an extra hour of nighttime sleep was negatively associated with depressive 
symptoms (OR=0.88, 95% CI: 0.84 to 0.92), while an extra hour of daytime nap displayed 
a positive association with depressive symptoms (OR=0.88, 95% CI: 0.84 to 0.92). 
Compared with the moderate nappers, only extended nappers had significantly higher 
incidence of depressive symptoms (OR=1.32, 95% CI: 1.19 to 1.45).
Conclusion: For the elderly in China, increasing their total sleep, nighttime sleep, and/or 
daytime nap duration would reduce the incidence of depressive symptoms. Moreover, after 
fixing the total sleep time, increasing nighttime sleep was more beneficial to the decrease of 
the incidence of depressive symptoms than daytime nap.
Keywords: sleep duration, daytime nap, depressive symptoms, China, the elderly

Introduction
Depression is a common cause of substantial disability and morbidity in the general 
population. An estimation from the World Health Organization (WHO) showed that 
more than 300 million people are now suffering from depression, with an increase 
of over 18% from 2005 to 2015.1 The WHO study on global burden of diseases 
predicated that depression would be the second largest burden of diseases by 2020, 
ranking after cardiovascular diseases.2 Depression is also prevalent among older 
adults all over the world, with an estimated prevalence of 8–16%,3,4 and it can lead 
to increased risk of functional impairment,5 disability,6 suicide,7 all-cause 
mortality8 and increased health services utilization.9 Around a third of global 
DALYs attributable to metal disorders were found in China and India, greater 
than those found in developed countries, and depressive disorder was the leading 
cause of mental disorder burden.10 Till the 1990s, studies on depressive symptoms 
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among the elderly reported much lower prevalence of 
depression in developing countries compared with 
Western countries.11 In recent years, as developing coun-
tries are experiencing rapid health and demographic 
transitions,12 the protection of traditional lifestyle or 
family structure against geriatric depression has been wea-
kened in China, giving rise to the development and pre-
sence of depression.13 According to baseline survey of 
2011 China Health and Retirement Longitudinal Study 
(CHARLS), about 40% of older adults aged 60 and 
above (74.0 million) reported depressive symptoms.14 

Therefore, the prevention and treatment of depression 
among older adults has become a serious public health 
issue in developing countries.

Sleep duration is an important health-related factor 
which plays a role in the development of many diseases, 
and thus can serve as a contributor to mortality,15 espe-
cially for the elderly. A review indicated that restricted 
sleep duration was a risk factor for depressive 
symptoms.16 Besides, there were some studies exploring 
the association between sleep duration and depression 
among the elderly in developed countries, but the results 
were inconsistent. A long-term prospective study in the 
USA demonstrated that sleep duration of 7 hours or less 
was associated with clinical depression compared with > 
7 hours sleep duration.17 The Wisconsin Sleep Cohort 
Study found a positive association between short sleep 
duration (< 5.57 hours) and depression for people aged 
33–71 years.18 A Northern Manhattan study found that 
short sleep (< 6 hours) instead of long sleep (≥ 9 hours) 
was associated with higher risk of depressive symptoms 
among older adults.19 The English Longitudinal Study 
of Ageing also showed that in comparison with optimal 
sleep duration (7–8 hours), people with shorter sleep (< 
5 hours) had higher odds of depressive symptoms.20 

However, some other studies did not indicate significant 
relationship between sleep duration and depression 
among the elderly.21,22 To our best knowledge, there 
was very limited evidence on the longitudinal associa-
tion between sleep duration and depressive symptoms in 
developing countries, especially in China.

Additionally, a daytime nap (afternoon nap) is 
a traditional practice commonly seen in the 
Mediterranean, Latin America, and China,23 while in 
Western countries, napping is less common and often 
prompted by unplanned sleepiness due to aging or 
nighttime complaints.24 A nap after lunch is very com-
mon in China,23–25 and more than half of older Chinese 

adults habitually have a daytime nap.26 Daytime nap-
ping among older adults may compensate for insuffi-
cient nighttime sleep, so as to reduce fatigue and 
improve cognitive function.27,28 Although a few studies 
in China have revealed the relationship between night-
time sleep duration and depression,29 there was cur-
rently no longitudinal study evaluating the association 
between a daytime nap and depressive symptoms 
among the elderly in China. Therefore, this study 
used nationally representative longitudinal data in 
China to examine the association between the duration 
of total sleep, nighttime sleep and daytime naps, and 
depressive symptoms, with a special focus on the role 
of daytime napping.

Methods
Sample and Survey
This study used data from CHARLS, a nationally repre-
sentative survey of Chinese residents aged 45 and above.30 

The baseline survey started in 2011, and two follow-up 
waves were conducted in 2013 and 2015. The CHARLS 
questionnaire included information on demographics, 
family structure/transfer, health status and functioning, 
biomarkers, health care and insurance, work, retirement 
and pension, income and consumption, assets (individual 
and household) and community.30

The present study used all three CHARLS waves 
from 2011, 2013 and 2015 with 17,596, 18,455 and 
20,967 respondents in the raw data respectively. 
CHARLS longitudinally followed respondents since 
wave 1 (2011) with some new respondents enrolled in 
wave 2 (2013) and wave 3 (2015). Most variables in 
the present study were collected from the harmonized 
CHARLS data, while the sleep and nap variables were 
from CHARLS raw data, as they are detailed variables 
which are unavailable from the harmonized CHARLS 
data. The present study focused on Chinese older 
adults, so we dropped 31,111 respondents aged 
between 45 and 59. A total of 2,310 respondents 
were excluded for missing CES-D scores, 619 were 
excluded for missing nighttime sleep or daytime nap 
measures, and 61 were excluded because their night-
time sleep was less than 1 hour. We further excluded 
27 respondents with missing age measures and 43 
respondents over 90-years-old. The final study sample 
included a total of 22,847 respondents: 6,698 respon-
dents in 2011, 7,330 respondents in 2013, and 8819 
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respondents in 2015 (Figure 1). Among the 6,698 
respondents recruited in 2011, 5,108 were successfully 
re-interviewed in wave 2 (2013), and they were 
included in later sensitive analysis.

Outcome Variables
Depressive symptoms were identified using the 10-item 
Chinese version of the Center for Epidemiological 
Studies Depression scale (CES-D-10) provided at the 
CES website. The CES-D-10 contains 10 items with 4 
response options, including rarely, some days (1–2 days), 
occasionally (3–4 days) and most of the time (5–7 days).12 

The scales for each of the 10 items were adjusted to 0, 1, 2 
and 3, so the CES-D-10 score ranged from 0 to 30, with 
higher scores indicating more negative feelings during the 
past week. The cut-off CES-D score of depressive symp-
toms was 10, so a respondent with total score ≥ 10 was 
defined as having clinically significant depressive 
symptoms.31,32

Main Predictor Variable
The present study employed three measures of sleep dura-
tion. The first measure is total sleep duration at night 
obtained from the question

During the past month, how many hours of actual sleep 
did you get at night (average hours for one night)? This 
may be shorter than the number of hours you spend on 
bed. 

Respondents were further asked “During the past month, 
how long did you take a nap after lunch?” to measure the 
daytime nap duration as the second variable. These two 
questions had high validity and reliability for measuring 
the length of night-time sleep and afternoon naps in 
Chinese studies.29,33 Consistent with existing 
literature,26,33,34 respondents were categorized into four 
daytime nap groups: non-nappers, short nappers 
(< 0.5 hour), moderate nappers (0.5–1.5 hours), and 
extended nappers (> 1.5 hours). The third measure added 
both nighttime sleep and daytime nap together as the total 
sleep time per day.35 According to other studies in devel-
oped countries,21,22,35 respondents’ total sleep duration 
was classified into five categories in the present study: < 
6 hours, 6 to < 7 hours, 7 to < 8 hours, 8 to < 9 hours, and 
≥ 9 hours.

Covariates
In previous studies, depressive symptoms were found to 
be strongly correlated with health status,36 smoking 
status,31 and drinking status,31 which might also affect 
sleep habits. Demographic characteristics, health habits 
and self-reported comorbidities were controlled as cov-
ariates in this study. Demographic characteristics 
included age, gender (male as the reference group), 
marital status (unmarried or single as the reference 
group), residency (urban as the reference group), and 
education (illiterate as the reference group).37,38 Health 
habits included body mass index (BMI; kg/m2), smoking 
(non-smoking as the reference group) and drinking 
(non-drinking as the reference group). Health comorbid-
ities included self-reported health status (fair or poor as 
the reference group) and self-reported chronic diseases 
(no chronic diseases as the reference group). Due to the 
fact that BMI and smoking status were missing for 
a large number of respondents, we constructed dummy 
variables of BMI missing and smoking missing to avoid 
sample bias by keeping those respondents in the study 
sample.

CHARLS harmonized sample set
A total of 25,504 respondents

in three waves

17,596 respondents in 2011;
18,455 respondents in 2013;
20,967 respondents in 2015

7,416 respondents in 2011;
8,603 respondents in 2013;
9,888 respondents in 2015

Merging variables on sleep   
duration from CHARLS raw 
data

Exclude: 
31,111 respondents aged 45-59 
years

22,847 respondents were included in 
this study

Exclude:
2.310 respondents with missing 

CES-D scores;

619 respondents with missing 
duration of nighttime sleep or 
daytime nap, and 61 respondents 
with nighttime sleep less than 1 

hour; 

27 respondents with missing age 
measures, and 43 respondents 

aged over 90 years old.

6,698 respondents in 2011;
7,330 respondents in 2013;
8,819 respondents in 2015

Figure 1 Flow chart of sample selection.
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Statistical Analysis
Analyses were conducted using the Stata 13 software 
(Stata Corporation LLC, College Station, Texas). 
Descriptive statistics covered all respondents without 
missing variables surveyed in 2011, 2013 and 2015. 
Continuous variables were described in mean and standard 
deviation, and categorical variables were described in per-
centage. Univariate analysis of T test and Chi-squared test 
were used to explore the association between sleep dura-
tion (total sleep, nighttime sleep, and daytime nap) and 
depressive symptoms.

Linear regression analyses with generalized estimating 
equations were adopted to estimate the longitudinal asso-
ciation between total sleep duration (as a continuous vari-
able and category variable, respectively) and depressive 
symptoms among Chinese elderly. Factors known to be 
associated with depressive symptoms were adjusted for in 
the regression including age, gender, marital status, educa-
tion, residency, BMI, drinking, smoking, self-reported 
health status, and self-reported chronic diseases. The long-
itudinal association between nighttime sleep or daytime 
nap (as a continuous variable and category variable, 
respectively) and depressive symptoms were further ana-
lyzed after controlling confounding variables. Moreover, 
to estimate the association between sleep duration of wave 
2 and the incidence or persistence of depressive symp-
toms, the binary logistic regression model was adopted 
after adjusting for the same confounding variables.

Results
Descriptive Statistics
The descriptive statistics of the overall population (three 
waves) and study population in each wave are shown in 
Table 1. Among the overall population, the mean (SD) 
CES-D score was 8.46 (6.28), and the incidence of depres-
sive symptoms was 36%. Overall speaking, 49% of the 
respondents were female, 80% were married, and 60% 
lived in rural areas. As for education, 34%, 21%, 25%, and 
20% of the overall population were categorized as illiterate, 
primary school (unfinished), primary school (finished) and 
junior high and above, respectively. In 2011, the study 
population had a mean (SD) age of 68.00 (6.58) years, 
with only 19% reporting good health status and 78% having 
at least one chronic diseases. From 2011 to 2015, no sig-
nificant change was observed in demographic characteristics 
except for an increasingly higher likelihood to report over-
weight, drinking, smoking, and chronic diseases.

Association Between Sleep Duration and 
Depressive Symptoms in Three Waves
Table 2 compared the sleep duration of by depressive 
status in three waves. In total, there were 8,270 (36.20%) 
and 14,577 (63.80%) respondents with and without 
depressive symptoms, respectively. The mean (SD) total 
sleep time of those with and without depressive symptoms 
was 6.16 (2.40) hours and 7.22 (2.07) hours, respectively. 
The mean (SD) nighttime sleep duration with and without 
depressive symptoms were 5.59 (2.27) hours and 6.54 
(1.85) hours, respectively. The mean (SD) daytime nap 
duration with and without depressive symptoms were 
0.58 (0.74) hours and 0.68 (0.77) hours. Thirty-three per-
cent and 38% of the study population with and without 
depressive symptoms had a moderate daytime nap. All the 
above differences are statistically significant at the 1% 
level by T tests and Chi-Square tests.

Longitudinal Association Between Total 
Sleep Time and Depressive Symptoms
Tables 3 and 4 demonstrated the results of linear regression 
analysis with generalized estimating equations using the 
longitudinal data in 2011, 2013 and 2015. Table 3 showed 
that an extra hour of total sleep was associated with lower 
incidence of depressive symptoms in the elderly after adjust-
ing for all confounders (OR=0.83, 95% confidence interval 
(CI): 0.82 to 0.84), indicating that the incidence of depres-
sive symptoms would decrease by 17% for every additional 
one hour of total sleep time for the elderly.

Table 4 further presented the association between dif-
ferent total sleep time groups and the incidence of depres-
sive symptoms after adjusting all confounders. Compared 
with the reference group with 7–8 hours’ total sleep time, 
the fully adjusted ORs of total sleep time < 6 hours, 6–7 
hours, 8–9h and > 9 hours were 2.25 (95% CI: 2.05 to 
2.46), 1.20 (95% CI: 1.08 to 1.32), 0.84 (95% CI: 0.76 to 
0.93), and 0.79 (95% CI: 0.71 to 0.88), respectively.

Longitudinal Association Between 
Nighttime Sleep and Daytime Nap and 
Depressive Symptoms
Tables 5 and 6 reported the associations between nighttime 
sleep and daytime nap and the depressive symptoms. Longer 
nighttime sleep and daytime naps would significantly reduce 
the incidence of depressive symptoms after adjusting for all 
confounders. According to Table 5, an extra hour of 
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Table 1 Descriptive Statistics for Population Characteristics in Three Waves

Year Overall 2011 2013 2015

CES-D-10 score, mean(SD) 8.46(6.28) 9.06(6.45) 8.05(5.79) 8.35(6.51)
Depressive symptoms, % 36.20 41.40 32.63 35.21

Age, mean(SD) 67.83(6.42) 68.02(6.58) 67.71(6.37) 67.82(6.35)

Female, % 49.20 49.34 48.49 49.68
Married, % 80.03 78.72 80.68 80.47

Education, %

Illiterate 33.95 36.17 33.30 32.79

Primary school (unfinished) 20.83 20.57 21.34 20.60
Primary school (finished) 24.65 24.05 24.69 25.06

Higher than primary school 20.58 19.20 20.67 21.54

Living in the rural areas, % 60.43 60.17 60.37 60.69

Self-reported good health, % 20.68 18.97 21.16 21.54

Self-reported chronic diseases, % 79.60 77.04 77.90 82.96

BMI, %

< 18.5 7.10 8.88 6.08 6.59
18.5–24 42.99 45.88 40.00 43.27

24–28 23.34 21.29 22.76 25.15

> 28 8.56 8.05 8.42 9.06
BMI missing 18.02 15.60 22.74 15.98

Drinking, % 23.09 17.99 25.27 25.15
Smoking,% 20.60 20.13 13.60 26.78

Smoking missing, % 11.05 10.24 24.04 0.86

Sample size, N 22,847 6698 7330 8819

Table 2 Association Between Sleep Duration and Depressive Symptoms in Three Waves

Sleep Duration Overall Incidence of Depressive Symptoms

Yes No P

Total sleep time, hours, mean(SD) 6.84(2.25) 6.16(2.40) 7.22(2.07) <0.001

Total sleep time, %

< 6h 28.37 42.10 20.57 <0.001
6–7h 16.72 16.02 17.12

7–8h 16.53 13.58 18.21

8–9h 17.70 13.11 20.31
> 9h 20.67 15.19 23.78

Nighttime sleep, hours, mean(SD) 6.19(2.03) 5.59(2.17) 6.54(1.85) <0.001
Daytime nap, hours, mean(SD) 0.64(0.76) 0.58(0.74) 0.68(0.77) <0.001

Daytime nap, %
Non-nappers 41.53 46.44 38.75 <0.001
Short nappers (< 0.5h) 7.97 7.94 7.99
Moderate nappers (0.5–1.5h) 36.36 32.94 38.30

Extended nappers (> 1.5h) 14.14 12.67 14.97

Sample size, N 22,847 8270 14,577
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nighttime sleep (OR=0.82, 95% CI: 0.80 to 0.83) or daytime 
nap (OR=0.93, 95% CI: 0.89 to 0.97) was associated with 
lower incidence of depressive symptoms in the elderly, indi-
cating that the incidence of depressive symptoms would 
decline by 18% for one additional hour of nighttime sleep 
and 7% for one additional hour of daytime nap. We further 
analyzed the effects of different daytime nap groups on 
depressive symptoms, and found that moderate nappers had 
significantly lower incidence of depressive symptoms than 
non-nappers (OR=1.17, 95% CI: 1.09 to 1.26) and short 
nappers (OR=1.18, 95% CI: 1.05 to 1.32).

After controlling the confounders and total sleep 
time (hours), we found that an extra hour of nighttime 
sleep was negatively associated with the incidence of 
depressive symptoms (OR=0.88, 95% CI: 0.84 to 0.92) 
(See Supplementary Table 1). However, an extra hour of 
daytime nap displayed a positive association with 
depressive symptoms (OR=0.88, 95% CI: 0.84 to 
0.92), and compared with moderate nappers, only 
extended nappers had significantly higher incidence of 
depressive symptoms (OR=1.32, 95% CI: 1.19 to 1.45) 
(See Supplementary Table 2).

Table 3 Longitudinal Association Between Total Sleep Time (Hours) and Depressive Symptoms

Variables OR SE P 95% CI

Total sleep time (continuous analyses in hours) 0.83 0.01 <0.001 (0.82,0.84)
Age (years) 0.99 0.00 <0.001 (0.98,0.99)

Female 1.48 0.07 <0.001 (1.36,1.62)

Married 0.74 0.03 <0.001 (0.67,0.80)

Education
illiterate 1.00(Ref)

Primary school (unfinished) 0.99 0.05 0.782 (0.90,1.09)

Primary school (finished) 0.76 0.04 <0.001 (0.69,0.84)
Junior high or above 0.58 0.03 <0.001 (0.52,0.64)

Living in rural areas 1.58 0.06 <0.001 (1.46,1.70)
Self-reported good health 0.33 0.01 <0.001 (0.30,0.36)

Self-reported chronic diseases 1.77 0.09 <0.001 (1.61,1.95)

BMI

< 18.5 1.00(Ref)

18.5–24 0.82 0.05 0.002 (0.72,0.93)
24–28 0.71 0.05 <0.001 (0.62,0.81)

> 28 0.69 0.06 <0.001 (0.58,0.81)

BMI missing 0.85 0.06 0.015 (0.74,0.97)

Drinking 0.88 0.04 0.001 (0.80,0.94)

Smoking 1.18 0.06 0.001 (1.07,1.28)
Smoking missing 1.05 0.06 0.399 (0.94,1.17)

Table 4 Longitudinal Association Between Total Sleep Time (Category Variable) and Depressive Symptoms

Variables OR SE P 95% CI

Total sleep time (category analyses)

7–8h 1.00(Ref)

< 6h 2.25 0.10 <0.001 (2.05,2.46)
6–7h 1.20 0.06 <0.001 (1.08,1.32)

8–9h 0.84 0.04 0.001 (0.76,0.93)

> 9h 0.79 0.04 <0.001 (0.71,0.88)

Notes: Odds ratio (OR) was adjusted for age, gender, marital status, education, residency, health status, chronic disease status, BMI, smoking, and drinking status.
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Sensitive Analysis: Association Between 
Sleep Duration and Persistent Depressive 
Symptoms
We further analyzed the sleep duration of respondents 
with or without depressive symptoms at follow-up per-
iod (wave 2, 2013). A total of 5,108 respondents aged 
60-years-old and over were included in this section who 
were interviewed at wave 1 and followed up at wave 2. 
At wave 1, there were 2,072 respondents (40.56%) 
suffering from depressive symptoms. As shown in 

Supplementary Table 3-1, 967 respondents (46.67%) 
reported reversion of depressive symptoms, while the 
rest showed persistent depression. The mean (SD) total 
sleep time of those with persistent and reversed depres-
sive symptoms was 5.84 (2.31) and 6.73 (2.29) hours at 
wave 2, respectively. Compared with the reference 
group with total sleep time of 7–8 hours, those with 
total sleep time of < 6 hours had a prospective higher 
incidence of persistent depressive symptoms (OR=1.77, 
95% CI: 1.34 to 2.32) (See Supplementary Table 3-2).

Table 5 Longitudinal Association Between Nighttime Sleep and Daytime Nap and Depressive Symptoms

Variables OR SE P 95% CI

Nighttime sleep (continuous analyses in hours) 0.82 0.01 <0.001 (0.80,0.83)
Daytime nap (continuous analyses in hours) 0.93 0.02 0.001 (0.89,0.97)

Age (years) 0.99 0.01 <0.001 (0.98,0.99)

Female 1.50 0.07 <0.001 (1.37,1.64)
Married 0.73 0.03 <0.001 (0.67,0.80)

Education

Illiterate 1.00(Ref)

Primary school (unfinished) 0.98 0.05 0.708 (0.90,1.08)
Primary school (finished) 0.76 0.04 <0.001 (0.69,0.84)

Junior high or above 0.58 0.03 <0.001 (0.51,0.64)

Living in rural areas 1.58 0.06 <0.001 (1.46,1.70)

Self-reported good health 0.33 0.02 <0.001 (0.30,0.36)

Self-reported chronic diseases 1.75 0.12 <0.001 (1.59,1.92)

BMI

< 18.5 1.00(Ref)
18.5–24 0.82 0.05 0.001 (0.72,0.92)

24–28 0.70 0.05 <0.001 (0.61,0.81)

> 28 0.68 0.06 <0.001 (0.57,0.80)
BMI missing 0.84 0.06 0.011 (0.73,0.96)

Drinking 0.86 0.04 <0.001 (0.79,0.94)
Smoking 1.17 0.06 0.001 (1.07,1.29)

Smoking missing 1.04 0.06 0.467 (0.93,1.16)

Table 6 Longitudinal Association Between Nighttime Sleep and Daytime Nap (Category Variable) and Depressive Symptom

Variables OR SE P 95% CI

Nighttime sleep (continuous analyses in hours) 0.82 0.01 <0.001 (0.80,0.83)

Daytime nap time (category analyses)
Moderate nappers 1.00(Ref)

Non-nappers 1.17 0.04 <0.001 (1.09,1.26)

Short nappers 1.18 0.07 <0.001 (1.05,1.32)
Extended nappers 1.04 0.05 0.415 (0.95,1.15)

Notes: Odds ratio (OR) was adjusted for age, gender, marital status, education, residency, health status, chronic disease status, BMI, smoking, and drinking status.
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At wave 1, there were 3,036 respondents not suffering 
from depressive symptoms. During the follow-up period, 
547 new cases with depressive symptoms were observed 
in the 2-year follow-up. Compared with respondents with-
out depressive symptoms at wave 2, respondents with 
depressive symptoms had shorter total sleep time and 
nighttime sleep (P<0.001) (See Supplementary Table 
4-1). Furthermore, Supplementary Table 4-2 indicated 
short total sleep time (<6 hours) was prospectively asso-
ciated with new onsets of depressive symptoms (OR=1.97, 
95% CI: 1.47 to 2.65).

Discussion
The duration of total sleep time, nighttime sleep and daytime 
nap was found to be closely associated with depressive symp-
toms. Our results indicated a significant association between 
total sleep time and depressive symptoms, in which shorter 
total sleep time (less than 7 hours) would increase the incidence 
of depressive symptoms. In addition, increasing either night-
time sleep or daytime nap was negatively associated with 
depressive symptoms. After controlling total sleep time, the 
negative association still persist between nighttime sleep and 
the incidence of depressive symptoms, while the association 
turned to be positive between daytime nap and the incidence of 
depressive symptoms. Sensitive analysis also showed that 
those with shorter total sleep time still had a prospective higher 
incidence of persistent or newly-appeared depressive symp-
toms in 2-year follow-up if older adults with or without depres-
sive symptoms in wave 1 were analyzed separately.

Many previous studies from developed countries have 
identified short sleep duration as a risk factor for depression 
among the elderly,18–20,39 and other studies also considered it 
as a risk factor for depression or depressive symptoms in other 
age groups.17,40 In contrast to the protective effect of long sleep 
duration proved in previous studies,40 our study also concluded 
that short sleep duration was positively associated with depres-
sive symptoms, and was prospectively associated with persis-
tent depressive symptoms across two waves, consistent with 
the findings of the Northern Manhattan Study18 which indi-
cated that short sleep duration had a prospective association 
with depressive symptoms in an urban multi-ethnic cohort of 
older adults. Therefore, the present study prompted that 
prolonging sleep duration could help avoid persistent depres-
sive symptoms for individuals with depression. As far as we 
know, most of these studies were conducted in developed 
countries, despite the fact that the disease burden of depressive 
symptoms was much higher in developing countries.10 With 
the industrialization and modernization process of developing 

countries, they have been experiencing rapid health and demo-
graphic transitions,12 resulting in reduced protection of tradi-
tional culture against geriatric depression.13 There are few 
studies on the association between sleep duration and depres-
sion in developing countries, and the present study reported 
interesting results for developing countries: longer total sleep 
time would reduce the incidence of depressive symptoms 
among the elderly. Therefore, it is important to take sleep 
duration into consideration when identifying individuals at 
higher risk of developing depression in the choice of appro-
priate interventions and monitor of depression treatments in 
developing countries.

Few studies have focused on the longitudinal association 
between daytime nap and depressive symptoms. In Western 
countries, a daytime nap is less common and often prompted 
by unplanned sleepiness,24 while a nap after lunch is very 
common in China. Previous studies have shown that moderate 
daytime nap (30–90 minutes) was the best for cognition and 
diabetes mellitus among Chinese elderly.26,33,34 The present 
study demonstrated that non-nappers, short nappers and 
extended nappers were more prone to depressive symptoms 
than those with moderate naps (30–90 minutes) for Chinese 
elderly. Furthermore, after controlling the total sleep time, 
increasing the daytime nap turned to be associated with higher 
incidence of depressive symptoms, which was consistent with 
a previous study which reported a positive association between 
daytime nap and depression among people aged 45–65 years.41 

By comparison, increasing nighttime sleep was persistently 
related to lower incidence of depressive symptoms. 
Therefore, the present study indicated that longer nighttime 
sleep and daytime nap was helpful in reducing depressive 
symptoms, but after controlling the total sleep time, increasing 
nighttime sleep was more beneficial to the control of depres-
sive symptoms. As for the trade-off of nighttime sleep and 
daytime nap, daytime nap could benefit cognitive functions, 
but it was linked with a number of subsequent negative out-
comes, including higher levels of depressive symptoms, and 
poorer nocturnal sleep quality (i.e., sleep latency and wake 
after sleep onset).28,42 This study reported that longer daytime 
nap could not replace the role of nighttime sleep for reducing 
the incidence of depressive symptoms.

Depression is often accompanied by comorbid sleep dis-
turbances like insomnia, restless sleep, and restricted sleep 
duration.43 However, the nature of the association between 
depression and these sleep disturbances remains unclear,16 

and most depressive disorders are characterized by subjective 
sleep disturbances.44 Several potential mechanisms were dis-
cussed to help analyze the observed association between sleep 
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duration and depressive symptoms in this study. Firstly, given 
that sleep difficulty (either insomnia or hypersomnia) is one of 
the diagnostic criteria for depressive disorder, it is not surpris-
ing that sleep problems are common among up to 90% depres-
sive disorder patients.45 Some researchers also reported that 
sleep disturbance and short sleep duration could be considered 
as prodromal depressive symptoms.46 Secondly, depressive 
disorder has been associated with a particular set of alterations 
in sleep that are evident in the polysomnogram (PSG), such as 
alterations in sleep timing, sleep characteristics, and the num-
ber of sleep stages.47 Thirdly, systemic inflammation (CRP, 
TNFa, and IL6) has emerged as a potential pathway linking 
depressive and anxiety disorders with disease risks. Short and 
long sleep duration has previously been related to increased 
inflammation, and is common among psychiatric patients.48,49

This study has several strengths. First, we used sizable 
longitudinal sample of older participants to examine the asso-
ciation between sleep duration (total sleep time, nighttime 
sleep and daytime nap) and depressive symptoms for the 
elderly in a large developing country. Second, the present 
study revealed the associations between nighttime sleep or 
daytime nap and the incidence of depressive symptoms, and 
acknowledged that nighttime sleep played a more important 
role than daytime nap. There are also some limitations worth 
consideration. First, we evaluated depressive symptoms using 
only CES-D score, as its reliability and validity have been 
established. Nevertheless, the DSM-IV and ICD-10 were also 
employed in clinically diagnosis.21 Other diagnostic methods 
should be considered in the future research. Second, there were 
some studies evaluating the longitudinal association between 
depressive symptoms and sleep disturbance or insomnia 
included sleep quality, sleep efficiency, difficulty initiating 
sleep (DIS), early morning awakening (EMA), and difficulty 
maintaining sleep (DMS) in developed countries.19,21,22,31,40 

CHARLS data used in the present study can only provide 
information on sleep duration, so currently we are not able to 
examine the effects of sleep disturbance or insomnia. Third, the 
sleep duration of both nighttime sleep and daytime nap was 
self-reported, and some other covariates, for example, chronic 
diseases, smoking and drinking conditions were also self- 
reported, resulting in recalling bias. Therefore, more objective 
sleep test like actigraphy and epidemiological research techni-
ques can be adopted in future studies to obtain precise 
information.

Conclusion
Sleep duration was associated with depressive symptoms 
among Chinese elderly. Increasing the total sleep time 

would decrease the incidence of depressive symptoms, 
and short total sleep time (less than 6 hours) was positively 
associated with persistent depressive symptoms. In addi-
tion, both nighttime sleep and daytime nap were nega-
tively associated with depressive symptoms, but 
increasing nighttime sleep played a more important role 
in reducing the incidence of depressive symptoms than 
daytime nap after controlling the total sleep time.
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