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Xuemei Gaoa,b* 
aOral Center of Sleep Disordered Breathing, Peking University School and Hospital of Stomatology, Beijing, PR China; bChinese Sleep 
Research Society, Beijing, PR China; cChina-Japan Friendship Hospital, Beijng, PR China; dSchool of Basic Medical Sciences, Fudan 
University, Shanghai, PR China

ABSTRACT
Objectives:  To investigate self-reported sleep duration, sleep timing, sleep status and influencing 
factors in the Chinese population.
Methods:  This web-based cross-sectional survey was conducted in 2022, covering 31 provinces 
(91%) in China. 11,000 questionnaires were collected, of which 8970 were valid for analysis. 
Self-reported sleep habits, problems and quality were investigated. Good or fair sleep ratings, 
enough duration, regular, with no sleep disturbances and <30 min sleep latency was defined as 
a composite variable: ‘Good sleep’. Factors influencing sleep patterns and ‘Good sleep’ were 
analyzed by multivariate logistic regression.
Results:  Most participants sleep less than 7 h per night (55.13%), usually go to bed at 10–12 pm 
(47.99%), wake up at 6–8 am (49.86%), and take less than 30 min to fall asleep (66.30%) with 
regular sleep schedule (76.01%). Only 12.36% have ‘Good sleep’. In the past 3 months, 46.80% of 
the participants reported symptoms of insomnia, and 21.54% had snoring problems. Among the 
adults, the young, males, college students, freelancers, and those who resided in urban areas and 
pandemic-free areas slept later, and the northerners woke up earlier. The adults with low-moderate 
and moderate income and the minors at elementary and middle school slept earlier and woke 
up earlier. Mid-aged adults who often napped at noon were more likely to have ‘Good sleep’ than 
any other age group, and urban dwellers with the same habit were more likely to have ‘Good 
sleep’ than people dwelled in other regions. While people who slept late, woke up too early or 
too late, slept too little or too much, resided at GMT 7–8 area or pandemic area, had high income, 
or took up some occupations (entrepreneurs/individuals, professionals, manual and non-manual 
workers, housewives) were less likely to get a ‘Good sleep’.
Conclusions:  The national survey provided a sleep profile of the Chinese population. Both 
socio-economic status and personal sleep hygiene habits had an impact on ‘Good sleep’.

Introduction

Sleep health is defined as a multidimensional pattern 
of sleep-wakefulness that is adapted to individual, 
social, and environmental needs and promotes physi-
cal and mental well-being [1]. Sleep deficiencies, which 
include insufficient or long sleep duration, poor sleep 
quality, and irregular sleep schedules, contribute to a 
range of suboptimal health outcomes, poorer overall 
functioning, and well-being [2,3].

The American Academy of Sleep Medicine (AASM) 
recommends that healthy adults should sleep >7 h per 
night on a regular basis to promote optimal health, 
while <7 h sleep is associated with an increased risk of 
obesity, diabetes, high blood pressure, heart disease 
and stroke, depression and death [4]. The National 
Sleep Foundation in the United States recommends 
7–9 h of sleep per day for young adults and adults, 
and 7–8 h for older adults [5,6]. Epidemiological results 
of sleep duration have been reported in many 

© 2023 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group

CONTACT Xuemei Gao  xmgao@263.net  Oral Center of Sleep Disordered Breathing, Peking University School and Hospital of Stomatology, 22 
Zhongguancun South Avenue, Haidian District, Beijing, 100081, PR China; Zhili Huang  huangzl@fudan.edu.cn  School of Basic Medical Sciences, 
Fudan University, 220 Handan Road, Yangpu District, Shanghai, 200433, PR China
*Zhili Huang and Xuemei Gao contributed equally to this work.

https://doi.org/10.1080/07853890.2023.2287706

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (http://creativecommons.org/licenses/by-nc/4.0/), which 
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been 
published allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent.

ARTICLE HISTORY
Received 15 June 2023
Revised 17 October 2023
Accepted 15 November 
2023

KEYWORDS
Sleep; sleep duration; 
sleep quality; sleep 
health

http://orcid.org/0000-0002-6764-6258
http://orcid.org/0000-0001-5690-9385
mailto:xmgao@263.net
mailto:huangzl@fudan.edu.cn
https://doi.org/10.1080/07853890.2023.2287706
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1080/07853890.2023.2287706&domain=pdf&date_stamp=2023-12-2


2 W. ZHANG ET AL.

countries [7–11]. In 2014, the Centers for Disease 
Control and Prevention (CDC) of the United States sur-
veyed 444,306 adult respondents in all 50 states and 
the District of Columbia, 65.2% of whom reported the 
recommended amount of healthy sleep [7]. In 2017, a 
study reported the sleep patterns of 10,976 Canadian 
adults across the country. The mean sleep duration 
was 7.12 h per night, and an estimated 54–65% of 
adults slept the recommended duration (7–9 h) [8]. 
Another national report of 8649 Mexicans in 2020 
showed that the average sleep duration of adults was 
7:19 h [9]. Sleep duration in Asians tends to be short. 
The average sleep duration of Koreans and Japanese 
was 6.8 h [10] and 5.96 h [11], respectively.

The prevalence of poor sleep quality and 
self-reported suboptimal sleep has also been noted. A 
national study from South Korea in 2019 reported that 
the overall prevalence of poor sleepers (poor sleep 
quality was defined as the total score >5 of the 
Pittsburgh Sleep Quality Index) was 41.0% among 
165,193 adult participants aged 19 years and older 
[12]. In Australia, a national survey of 1265 adults 
showed that 42% were considered to have suboptimal 
sleep (sleep of inadequate/excessive duration or poor 
quality), with fairly low rates of professional assess-
ment (16%) and treatment (10%) [13].

In China, the results of a survey from Jilin province 
showed that the average sleep duration of adults was 
7.31 h [14]. Another survey of 0.5 million people from 
five urban and five rural areas in China showed an 
average sleep duration of 7.38 h, with 17% reporting 
symptoms of insomnia [15].

Sleep status varied by geographic areas, socio- 
economic differences, and lifestyle factors in China 
[15–20]. Studies showed that the proportion of insom-
nia was higher in the rural population than in the 
urban population in China (19% vs 15%) [15], and that 
advanced age, unemployment, and low income are 
associated with poor sleep quality in the rural popula-
tion [21]. In China, different occupations affect sleep 
status, e.g. farmers sleep the longest and civil servants 
sleep the shortest; farmers have the best sleep quality, 
while professional workers have the worst [18]. In 
addition, since the outbreak of the COVID-19 pan-
demic in China, researchers have found that the pan-
demic increases anxiety and depressive symptoms in 
the population and increases the risk of developing 
sleep disorders [22,23].

However, China is a vast country with various geo-
graphic and climatic conditions. Southern and north-
ern China have quite different climatic characteristics 
and lifestyles [24,25]. Previous studies of sleep dura-
tion and sleep quality in the Chinese population 

mainly focused on specific regions and populations, 
and there is a lack of national-level reports. In this 
study, we chose questions that we were concerned 
most to survey about people’s sleep status and sleep 
hygiene habits, shedding light on sleep timing, sleep 
duration and sleep quality nationwide with the hypoth-
esis that demographic factors, geographic regions and 
socio-economic factors might exert an effect on sleep 
in the Chinese population.

Methods

In this study, a web-based questionnaire survey was 
conducted from January 5th to January 25th, 2022, 
covering 31 of the 34 provinces, autonomous regions, 
and municipalities of China. The sleep timing, sleep 
duration, sleep problems and sleep quality of the 
Chinese population and their influencing factors were 
investigated.

Study design and participants

This survey was distributed online, mainly through a 
professional online questionnaire platform, People’s 
Daily WeChat, and was approved by the Chinese Sleep 
Research Society. This study was performed in line 
with the principles of the Declaration of Helsinki. 
Respondents across the nation voluntarily clicked on a 
link on the platform and answered the questions. This 
was an anonymous survey, so the respondents did not 
provide information that could identify their ID, and 
no informed consent form was signed. A total of 
11,000 questionnaires were collected. Each question-
naire corresponded to one participant. All the incom-
plete (as long as one question was not answered) and 
invalid questionnaires (for example, network problems 
resulting in abnormal submissions or missing informa-
tion) were excluded. The final sample size was 8970, 
with an effective rate of 81.5%.

Questionnaires

The questionnaire was divided into four parts (Table 1). 
The first part focused on the demographic information 
of the participants, including age, sex, residential area 
(urban/rural area and exact district or counties), annual 
personal income and occupation. In the second part, 
we investigated the sleep hygiene habits of the partic-
ipants over the past three months. Participants were 
asked to choose their bedtime, waketime, and sleep 
duration, with a 1-h cut-off. We also investigated sleep 
latency and the frequency of naps during lunch breaks. 
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The third part was the self-evaluated sleep status, 
including sleep disturbances, sleep quality, and sleep 
schedule. Since the study coincided with the COVID-19 
outbreak, in the fourth part, we also investigated the 
pandemic in the region where the participants were 
located. The details of the questionnaire are shown in 
Table 1. All questions were single or multiple-choice so 
that participants could complete this survey in five 
minutes.

Terminology interpretation and analysis

Geographic regions
The geographic regions of the participants were cate-
gorized in two ways based on their reported locations 
- northern China and southern China, separated by the 
Qinling-Huaihe line, and five time zones based on 
Greenwich Mean Time (GMT). Since the national stan-
dard time is GMT 8, we converted the actual sleep and 
wake-up time according to the time zone in which the 
participants lived to exclude time zone interference 
with sleep patterns.

Possible sleep disturbances
Possible sleep disturbances were inferred from the 
sleep problems reported by the participants. If partici-
pants reported symptoms of insomnia or difficulty fall-
ing asleep, they were considered to have possible 
insomnia. If participants reported snoring, participants 
were considered to have possible sleep-related breath-
ing disorders. And if participants reported both kinds 
of troubles, participants were considered to have both 
insomnia and sleep-related breathing disorders. If par-
ticipants did not report the above problems but 
reported sleepiness, easy to wake up, dreamy at night, 
or other situations, participants were considered to 
have suboptimal sleep status and may have other 
sleep problems.

In this study, we also screened participants for pos-
sible sleep rhythm problems (advanced and delayed 
sleep-wake phases) based on self-reported bedtime 
and waketime without time zone interference. Rhythm 
abnormality was set at 2 h beyond the average bed-
time and waketime according to ICSD-3 [4].

If the self-reported sleep problems cannot be classi-
fied as one of the above, the participant was catego-
rized into other sleep problems. The detailed screening 
flowchart of each questionnaire is shown in Figure 1.

Good sleep
Based on the results of self-evaluated sleep status, we 
defined good or fair sleep quality ratings, enough 

duration, regular, with no sleep disturbances and 
<30 min sleep latency as composite variable: ‘Good 
sleep’. If participants did not meet any of the criteria 
above, they were considered of no-‘Good sleep’.

Statistical analysis

Age was categorized into minors (0–18 y), young 
adults (19–35 y), middle-aged adults (36–60 y) and 
old adults(>60 y). According to the wage data 
released by the National Bureau of Statistics of China 
(NBSC), income was classified into six levels: no 

Table 1.  Questionnaires.
Part 1. Demographic information

How old are you? A. 0–18 y B. 19–25 y C. 26–35 y D. 
36–45 y E. 46–60 y F. >60 y

Are you male or female? A. Male B. Female
Where do you currently live?
Please select your detailed 

address.

A. Urban area B. Rural area C. Others
(Please select the exact province, city, 

district or counties)
What is your annual personal 

income (¥)?
A. 0 B. ≤30,000 C. 30,000–80,000 D. 
80,000–150,000 E. 15,000–300,000 F. 
300,000–500,000 G. 500,000–
100,000 H. Over 1 million

What is your occupation? A. Elementary/middle school students 
B. Farmers C. College students D. 
Professionals E. Freelancers F. 
Individuals, entrepreneurs G. 
Corporate white-collar workers H. 
Civil servant I. Workers J. Service 
workers K. Housewife L. Retired 
M. Others

Part 2. Sleep hygiene status
When do you usually go to bed? A. Before 7 pm B. 7–8pm C.8–9pm D. 

9–10pm E. 10–11pm
F. 11–12 pm G. 0–1 am H. 1–2 am I. 

After 3 am
When do you usually get up? A. Before 5 am B. 5–6 am C. 6–7 am 

D. 7–8 am E. 8–9 am
F. 9–10 am G. 10–11 am H. 11–12 

am I. After 1 pm
How long do you sleep each 

night on average?
A. Less than 3 h B. 3–4 h C. 4–5 h D. 

5–6 h E. 6–7 h
F. 7–8 h G. 8–9 h H. 9–10 h I. More 
than 10 h

How long does it take to fall 
asleep at night?

A. <30 min B. 30–60 min C. >60 min

How often do you take a nap 
during lunch break?

A. Never
B. Occasionally
C. Often

Part 3. Self-evaluated sleep status
Are you getting enough sleep? A. Yes B. No, Sleep too little C. No, 

Sleep too much
Do you have a regular sleep 

schedule?
A. Yes B. No

Do you have the following sleep 
disturbances in the past 
3 months?

(You can choose more than one 
answer)

A. Symptoms of insomnia B. Difficulty 
falling asleep

C. Snoring D. Sleepiness E. Easy to 
wake up

F. Dreamy at night G. Others H. No 
disturbances

How would you rate your sleep 
quality?

A. Good B. Fair C. Poor

Part 4. The impact of COVID-19 
on sleep

Is there an outbreak of COVID-19 
in your area?

A. Yes B. No
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income, low-income (<¥30,000), low-moderate income 
(¥30,000–80,000), moderate-income (¥80,000–
300,000), high-income (¥300,000–1,000,000), and 
ultra-high-income (Over 1 million RMB) (as of March 
15, 2023, 1¥=$0.145US). According to the EGP 
Classification of Hierarchies [26], workers and service 
workers were combined into manual workers, and 
corporate white-collar workers and civil servants were 

combined into non-manual workers. According to the 
recommended sleep time [4–6], sleep duration was 
classified into three categories (<7 h, 7–9 h, >9 h). 
Bedtime (before 10 pm, 10–12 pm, after 12 am) and 
wakeup time (before 6 am, 6–8 pm, after 8 am) were 
also grouped into three categories.

The sleep status of adults and minors was analyzed 
separately. Descriptive statistics were used to present 

Figure 1.  The screening process for the prevalence of sleep disturbances (classified according to the presence of sleep distur-
bances in the last 3 months). aIf the participants could not be classified but reported sleepiness, easy to wake up, dreamy at night, 
or other situations, participants were considered to have suboptimal sleep status and may have other sleep problems.
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demographic data, socioeconomic characteristics, sleep 
habits and self-evaluation of sleep status. Chi-square 
tests were used to compare differences in sample sizes 
for variables in adults and minors. Multivariate logistic 
regression was used to analyze the socio-demographic 
factors (age, sex, residence, geographical region, geo-
graphical time zone, annual personal income, occupa-
tion, pandemic) for differences in sleep patterns. Binary 
logistic regression analyses were performed to analyze 
the above socio-demographic factors and sleep 
hygiene habits on ‘Good sleep’. Odds ratios (ORs) with 
95% confidence intervals (CIs) were presented in the 
results. A two-sided Wald test was performed to deter-
mine if the ORs in the regression model were statisti-
cally significant. Statistical significance was determined 
using a threshold p-value of .05. Statistical analysis was 
performed in SPSS 26.0.

Results

Demographic and socioeconomic characteristics

Of the total participants, 12.22% were minors and 
87.78% were adults, with a high proportion of the 
young (48.09%) and the mid-aged (36.37%) adults. 
58.07% were female and 41.93% were male, with no 
difference in the gender composition of adults and 
minors (X2 = 0.13, p = .72). Regarding the area of res-
idence, 22.08% resided in rural areas and 74.67% in 
urban areas, while more minors (34.22%) lived in 
rural areas than adults (20.40%). According to the 
geographical regions, 47.18% were southerners and 
52.82% were northerners, with no difference in the 
north-south composition of adults and minors (X2 = 
1.06, p = .32). In the total sample, 62.35% of the pop-
ulation lived in GMT 8 and 29.54% in GMT 7, and the 
proportion of minors living in GMT 6 was high 
(17.43%). 67.84% had a COVID-19 pandemic in their 
place of residence. 24.23% were low-moderate 
income and 31.05% were moderate income. 
Non-manual workers accounted for the largest pro-
portion of the total occupational type with 25.24%, 
followed by college students (18.76%) and profes-
sionals (10.68%), while farmers accounted for the 
least with only 1.22%. 22.45% of minors were already 
college students. Details of the participants’ demo-
graphic and socioeconomic information are shown in 
Table 2.

Sleep patterns

38.26% of the total sample met the criteria of 7–9 h of 
sleep per night, and most adults (56.68%) slept less 

than 7 h. However, only 56.03% of minors slept more 
than 7 h. Most people slept at 10–12 pm (47.99%) and 
woke up at 6–8 am (49.86%). Compared to adults 
(30.33%), minors (43.07%) were more likely to fall 
asleep before 10 pm. Most people (64.41% adults and 
79.84% minors) fell asleep within 30 min, 21.71% of 
the total participants fell asleep within 30–60 min, and 
it took more than 60 min for 12.00% of participants to 
fall asleep. In terms of habits of napping, 46.18% of 
the participants (46.58% adults and 43.25% minors) 
often napped during lunch breaks, while 22.81% never 
napped (Table 2).

In adults, the young slept later and woke up later. 
The middle-aged tended to go to bed at 10–12 pm 
and slept <9 h. Men were more likely to fall asleep 
after 12 am compared to women. Compared to rural 
areas, the urban population slept later and less, and 
was more likely to wake up between 6–8 am. 
Northerners woke up early and slept <9 h compared to 
southerners. For time zone, the further west (e.g. GMT 
6), the closer people go to bed to sunset, and the fur-
ther east (e.g. GMT 9), the later people wake up to 
sunrise. When there was no pandemic, people were 
more likely to sleep late, wake up after 6 am, and 
sleep <9 h. Compared to the ultra-high incomes, the 
low-moderate and moderate incomes slept earlier and 
woke up earlier. Compared to farmers, college stu-
dents went to bed later and woke up later, sleeping 
>7 h. Freelancers tended to go to bed after 12 am and 
get up after 8 am Elementary and middle school stu-
dents went to bed later (more after 12 am) but got up 
earlier (more before 6 am) (Figure 2A).

In minors, compared to college students, elemen-
tary and middle school students slept earlier, woke up 
earlier, and were more likely to sleep <7 h. Northerners 
(vs. southerners) and those in the GMT 7-8 (vs. GMT 9) 
area were more likely to fall asleep by 12 am 
(Figure 2B).

Prevalence of possible sleep disturbances

Based on the presence of sleep disturbances in the 
last 3 months, 35.52% of participants were suspected 
of having symptoms of insomnia, 10.26% of them 
having sleep-related breathing problems, and 11.28% 
of them having both disturbances. Among the other 
sleep disturbances, 0.99% of the participants were 
suspected to have an advanced sleep-wake phase, 
1.61% were suspected to have a delayed sleep-wake 
phase, and the remaining 14.34% were unclassifiable. 
26.01% of the participants were basically normal 
(Table 2).



6 W. ZHANG ET AL.

Table 2. D emographic and socioeconomic characteristics, sleep hygiene habits and self-evaluation of sleep status.

Total Adults Minors
Adults vs 
Minorsd Total Adults Minors Adults vs Minorsd

N % N % N % X2 p value N % N % N % X2 p value

Demographic and socioeconomic characteristics Sleep hygiene habits
Age Bedtimeb

Minors 1096 12.22 – – 1096 100.00 – – Before 10 pm 2860 31.88 2388 30.33 472 43.07 74.16 <.001**
Young adults 4314 48.09 2518 31.98 – – 10-12pm 4305 47.99 3883 49.31 422 38.50
Middle-aged 

adults
3262 36.37 1796 22.81 – – After 12am 1805 20.12 1603 20.36 202 18.43

Old adults 298 3.32 298 3.78 – – Wakeup timeb

Sex Before 6am 2329 25.96 2002 25.43 327 29.84 13.16 .001**
Male 3761 41.93 3296 41.86 465 42.43 0.13 .72 6-8am 4472 49.86 3931 49.92 541 49.36
Female 5209 58.07 4578 58.14 631 57.57 After 8am 2169 24.18 1941 24.65 228 20.80
Area of residence Sleep duration
Rural area 1981 22.08 1606 20.40 375 34.22 115.31 <.001** Less than 7h 4945 55.13 4463 56.68 482 43.98 111.73 <.001**
Urban area 6698 74.67 6023 76.49 675 61.59 7–9 h 3432 38.26 2960 37.59 472 43.07
Others 291 3.24 245 3.11 46 4.20 More than 9 h 593 6.61 451 5.73 142 12.96
Geographical regiona Sleep latency
Northern China 4232 47.18 3699 46.98 533 48.63 1.06 .32 <30 min 5947 66.30 5072 64.41 875 79.84 103.13 <.001**
Southern China 4738 52.82 4175 53.02 563 51.37 30–60 min 1947 21.71 1812 23.01 135 12.32
Geographical time zone >60 min 1076 12.00 990 12.57 86 7.85
GMT 6 494 5.51 303 3.85 191 17.43 434.21 <.001** Nap during lunch break
GMT 7 2650 29.54 2318 29.44 332 30.29 Basically no 

lunch break
2044 22.79 1796 22.81 248 22.63 6.17 .046*

GMT 8 5593 62.35 5087 64.61 506 46.17 Occasional 
lunch break

2784 31.04 2410 30.61 374 34.12

GMT 9 233 2.60 166 2.11 67 6.11 Often take a 
lunch break

4142 46.18 3668 46.58 474 43.25

COVID-19 pandemic Self-evaluation of sleep status
No 2885 32.16 2408 30.58 477 43.52 73.84 <.001** Sleep adequacy
Yes 6085 67.84 5466 69.42 619 56.48 Adequate sleep 3052 34.02 2570 32.64 482 43.98 57.14 <.001**
Annual personal income Sleep too little 4428 49.36 3953 50.20 475 43.34
No income 1970 21.96 1127 14.31 843 76.92 – – Sleep too 

much
1490 16.61 1351 17.16 139 12.68

With income – – – – 253 23.08 Sleep schedule
Low income 1466 16.34 1290 16.38 – – Irregular 2152 23.99 1908 24.23 244 22.26 2.05 .162
Low-moderate 

income
2173 24.23 2133 27.09 – – Regular 6818 76.01 5966 75.77 852 77.74

Moderate 
income

2785 31.05 2759 35.04 – – Possible sleep disturbances

High income 496 5.53 493 6.27 – – Insomnia 
symptoms

3186 35.52 2885 36.64 301 27.46 246.73 <0.001**

Ultra-high 
income

80 0.89 72 0.91 – – Sleep breathing 
problems

920 10.26 870 11.05 50 4.56

Occupation Insomnia with 
Sleep 
breathing 
problems

1012 11.28 928 11.79 84 7.66

Farmers 109 1.22 105 1.33 – – – – Others
Entrepreneurs, 

individuals
531 5.92 527 6.69 – – Advanced 

sleep-wake 
phase

89 0.99 59 0.75 30 2.74

Professionals 958 10.68 949 12.05 – – Delayed 
sleep-wake 
phase

144 1.61 129 1.64 15 1.37

Manual workers 887 9.89 882 11.20 – – Uncategorizedc 1286 14.34 1136 14.43 150 13.69
Non-manual 

workers
2264 25.24 2258 28.68 – – None 2333 26.01 1867 23.71 466 42.52

Freelancers 480 5.35 471 5.98 – – Sleep quality rating
Housewife 278 3.1 272 3.45 – – Good 3803 42.40 3233 41.06 570 52.01 61.24 <.001**
College 

students
1683 18.76 1437 18.25 246 22.45 Fair 3685 41.08 3270 41.53 415 37.86

Elementary/
middle 
school 
students

839 9.35 42 0.53 797 72.72 Poor 1482 16.52 1371 17.41 111 10.13

Retired 361 4.02 360 4.57 – – Good sleep
Others 580 6.47 571 7.25 53 4.84 No 7861 87.64 6999 88.89 862 78.65 93.07 <.001**

Yes 1109 12.36 875 11.11 234 21.35
aAccording to the location of the participants, northern China and southern China are divided by the Qinling-Huaihe line.
bWe converted the bedtime and wakeup time according to the actual time zone where the participants were living.
cUncategorized other symptoms such as sleepiness, easy to wake up, and excessive dreaming.
dA chi-square test was used to compare differences in sample sizes for each variable between adults and minors.
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Figure 2. Socio-demographic factors associated with sleep timec, wake timec and sleep duration. (A) Adults. (B) Minors. (i) Sleep 
time. (ii) Wake time. (iii) Sleep duration. aMultivariate logistic regression analysis of socio-demographic factors associated with 
sleep time, wake time and sleep duration (only results with significant differences were shown). bAccording to the location of  
the participants, northern China and southern China are divided by the Qinling–Huaihe line. cWe converted the bedtime and 
wakeup time according to the actual time zone where the participants were living and reclassified. *Indicates statistical signifi-
cance (p < .05), **Indicates statistical significance (p < .01).
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Self-evaluation of sleep status and factors 
associated with ‘Good sleep’

Overall, participants were satisfied with their sleep sta-
tus (42.40% considered their sleep quality to be good 
and 41.08% considered it to be fair), while 16.52% 

considered their sleep quality to be poor. Most people 
(76.01%) had regular sleep habits, and 23.99% thought 
they slept irregularly. For sleep adequacy (which means 
subjective enough sleep time), the majority of people 
thought they slept too little (49.36%), 34.02% thought 
they slept enough, and another 16.61% thought they 

Figure 2.  Continued.
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Figure 2.  Continued.
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slept too much. Only 12.36% (11.11% adults and 
21.35% minors) of the total population met the criteria 
for ‘Good sleep’ (Table 2).

Among adults, the middle-aged, urban dwellers, 
and people who often took lunch breaks were more 
likely to get ‘Good sleep’, while people who lived in 
the GMT 7-8 area, had high income (¥300,000–
1,000,000), took up some occupations (entrepreneurs/
individuals, professionals, manual workers, non-manual 

workers, housewives), slept late (after 12 am), woke up 
too early (before 6 am) or too late (after 8 am), slept 
too little (less than 7 h) or too much (>9 h), and resided 
in areas with COVID-19 pandemic were less likely to 
fulfill the criteria. In minors, an early bedtime (before 
10 am) can help to get a ‘Good sleep’, whereas females, 
in GMT 7 areas, with late bedtimes (after 12 am), late 
risers (after 8 am), and less sleep (less than 7 h) were 
less likely to get a ‘Good sleep’ (Figure 3).

Figure 2.  Continued.
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Figure 3.  Socio-demographic factors and sleep habits associated with good sleep. (A) Adults. (B) Minors. aBinary logistic regres-
sion analysis of socio-demographic factors and sleep habits associated with good sleep. bAccording to the location of the partic-
ipants, northern China and southern China are divided by the Qinling-Huaihe line. cWe converted the bedtime and wakeup time 
according to the actual time zone where the participants were living and reclassified. *Indicates statistical significance (p < .05), 
**Indicates statistical significance (p < .01).
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Discussion

In this study, a web-based questionnaire survey was 
conducted, covering most regions of China. The sleep 
timing, sleep duration, sleep problems and influencing 
factors of ‘Good sleep’ in the Chinese population were 
investigated.

More than half of the Chinese population slept for 
less than 7 h in the present study (56.68% in adults 
and 43.98% in minors). In developed western coun-
tries, the prevalence of the population sleeping less 
than 7 h is about 1/3, such as the United States (34.8%) 

[7], Canada (31.9%) [8], and New Zealand (37%) [27]. In 
Asia, the length of sleep appears to be generally 
shorter. In this study, the Chinese slept longer than 
the Japanese but shorter than the Korean [10,11].

China covers a vast territory. In this study, three 
dimensions, urban-rural, north-south (latitude), and 
time zone (longitude), were used to categorize the 
geographical characteristics of different populations. 
Studies have reported shorter sleep duration in urban 
than rural populations in China [15]. In our study, the 
urban-rural factor influenced sleep patterns and ‘Good 
sleep’ in adults, but not in minors. In urban areas, 

Figure 3.  Continued.
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adults slept late and less which could lead to poor 
sleep. In fact, living in urban areas was an advanta-
geous factor for ‘Good sleep’ in adults, while lifestyle, 
mental health, physiological factors, occupation, and 
age can also affect sleep quality [18–20]. In addition to 
sleep patterns, other socioeconomic conditions in cit-
ies may weaken the unfavorable effects of bad sleep 
habits on ‘Good sleep’.

In this study, both adults and minors in the north 
slept earlier than in the south. During the study period, 
it was winter in the northern hemisphere. The south-
ern China was relatively wet and warm, while northern 
China was mostly dry and cold. It might be the cold 
nights and large temperature difference between day 
and night that the northerners tend to go to bed early 
and wake up early, and reduce the number of recre-
ational activities before bedtime.

China uses the GMT 8 as the national standard 
time, which can explain the differences of sleep habits 
among time zones. Besides, geographic and socio- 
economic factors may also influence the sleep status 
of populations in different time zones. In China, the 
GMT 9 area comprises the northeastern region, which 
used to be an important area for the development of 
heavy industry. But in recent years the aging popula-
tion has increased significantly, and economic devel-
opment has been slow in GMT 9 area. The GMT 8 
region is the lifeblood of China’s economic develop-
ment. The major developed cities (e.g. Shanghai, 
Beijing, Shenzhen and Guangzhou) are all located in 
this region. The GMT 7 region encompasses most 
areas of China’s ‘Western Development’ strategy. The 
large population but backward of educational 
resources may explain the poor sleep of elementary/
middle school students of GMT 7. In the results of 
adults, those in the GMT 7-8 region did not sleep well 
compared to the GMT 9 region, probably due to high 
work pressure, and a relatively young population with 
a small proportion of retired people. The GMT 6 
region encompasses the majority of highland areas of 
China (Xinjiang, Tibet, and Qinghai), which are sparsely 
populated and economically disadvantaged. Further 
studies were needed to deeply explain the sleep sta-
tus between time zones in China.

In China, annual incomes of 300,000–1000,000RMB 
means a relatively high income in first- and second-tier 
cities. This group is usually considered to live more 
comfortably and have more existential and financial 
stability and longevity than the poorer and richer 
groups [28,29], yet this income group did not rate 
their sleep quality as good in our study. This result 
may be due to the fact that this group didn’t sleep as 
well as expected, or this group had a relatively high 

level of culture, education and social status, which 
requires a higher quality of sleep [30].

During this study, the COVID-19 pandemic was on a 
plateau in China, but adverse effects of the pandemic 
on sleep can still be found. Although it was more 
likely to go to bed early and wake up after 6 am 
during the pandemic, sleeping more did not equate to 
‘Good sleep’. At the beginning of the COVID-19 pan-
demic, studies had reported delayed bedtime and 
wake-up time in Chinese populations compared to the 
pre-epidemic period [22,31]. According to our results, 
the pandemic disrupted the population’s sleep habits 
and rhythm of life, even during the plateau period.

In this study, no differences in sleep patterns and 
proportion of ‘Good sleep’ were found by gender 
among adults, but in minors, girls did not sleep well, 
and they were more likely to sleep less than 7 h. 
Reports of gender differences in sleep duration were 
inconsistent. Some studies have concluded that women 
sleep longer [32], while some suggest that women are 
more likely to be short sleepers [33,34]. Further explo-
ration of sleep patterns and self-ratings in sex of dif-
ferent age groups may be necessary.

High proportion (46.80%) of participants had symp-
toms of insomnia in this study. However, without 
objective tools, we cannot make a diagnosis of whether 
the patients had chronic insomnia or other types of 
insomnia disorder. The American Academy of Sleep 
Medicine reported a high prevalence of insomnia 
symptoms in adults, with an estimated range of 35%–
50%, which is similar to the findings of this study [35]. 
While the incidence of diagnosed chronic insomnia is 
relatively low, ranging from 5% to 15% [35]. Some 
studies have reported a higher prevalence of insomnia 
among young people than older people in China [36]. 
In this study, there was a high proportion of young 
people. Accelerated urbanization and industrialization, 
occupational stress and widespread use of streaming 
media may be responsible for the high prevalence of 
insomnia among young people [36]. The COVID-19 
pandemic may contribute to insomnia, too [37,38].

The percentage of participants with snoring distur-
bances was 21.54%, of which 11.28% had both symp-
toms of insomnia and snoring disturbances. The 
snoring symptoms reported in this study may repre-
sent a category of diseases, from habitual snoring to 
obstructive sleep apnea (OSA). Studies have suggested 
that Asians have a higher risk of habitual snoring, and 
the prevalence is higher in older than in younger peo-
ple [39–41]. As the sample group was young, the 
results may be lower than the populations.

In this study, symptoms of insomnia and snoring 
tend to co-occur: 52.3% of those with snoring 
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disturbances reported insomnia symptoms, and 24.1% 
of those with insomnia symptoms reported snoring 
disturbances. Previous studies reported that 42%–80% 
of patients with OSA reported at least 1 symptom of 
insomnia, and 39% of OSA patients met the diagnostic 
criteria for insomnia [42,43]. The prevalence of OSA 
also ranged from 29.3% to 67% in the elderly popula-
tion with insomnia [44–46]. However, this study was 
only a questionnaire survey, so medical diagnosis and 
further analysis based on demographic factors such as 
age and occupation are required.

In this study, the symptom of an advanced 
sleep-wake phase was considered to be 0.99% and a 
delayed sleep-wake phase was 1.61%. This rate may be 
high compared to the disease diagnosis. The preva-
lence of the advanced sleep-wake phase using the 
International Classification of Sleep Disorders (ICSD) 
criteria was estimated to be 0%–0.21% and the delayed 
sleep-wake phase was estimated to be 0.2%–16% [47]. 
Self-reported sleep disturbances may include sleep 
subhealth conditions outside of the diagnosis of dis-
ease and may affect systemic health as well [48,49].

Overall, multiple sociodemographic and economic 
factors influence sleep patterns, sleep status and prob-
lems. Our findings may contribute to public health 
decision-making and improve the health of citizens.

Limitations
First, the survey was conducted as an online question-
naire, so the investigators could not explain and check 
information with the respondents, which in turn affected 
the results. Second, the surveyed population was all 
Internet users, while those who had no access to the 
Internet could not participate in this survey, such as peo-
ple who cannot afford electronic products in remote 
areas, and the illiterate or the elderly who couldn’t 
answer the questions online. Third, the age of partici-
pants was collected as a categorical parameter, and the 
high percentage of the young (48.09%) and the mid-aged 
(36.37%) with only 3.78% being over 60 years old may 
affect the accuracy of the results. Fourth, sleep duration 
was not calculated by objective measurements, such as 
polysomnography or actigraphy. Fifth, this survey could 
only speculate on the tendencies of suspected insomnia, 
suspected sleep-disordered breathing and other sus-
pected sleep conditions, diagnosis of a specific disease 
and investigation of the prevalence requires verification 
of standard and proper medical methods in the future. In 
addition, some population groups were small and may 
lack the power to be compared with other groups. It is 
important to be cautious in generalizing the results to 
the broader Chinese population.
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