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Abstract
Purpose Little is known about the association between sleep duration and health status in Chinese university students. This study
examined the association between sleep duration and self-rated health in university students in China.
Methods Altogether, 2312 subjects (928 inMacao, 446 in Hong Kong, and 938 in mainland China) were recruited. Standardized
measures of sleep and self-reported health were administered. Sleep duration was categorized in the following way: < 6 h/day, 6
to < 7 h/day, 7–9 h/day, and > 9 h/day.
Results Overall, 71% of university students reported poor health, 53% slept 7–9 h/day, 14% slept less than 6 h/day, 32% slept 6 to
< 7 h/day, and 1% slept > 9 h/day. Univariate analysis revealed that compared to students with medium sleep duration (7–9 h/
day), those with short sleep duration (< 6 h/day and 6 to < 7 h/day) were more likely to report poor health. Multivariate logistic
regression analysis found that after controlling for age, gender, body mass index, university location, being a single child,
religious beliefs, interest in academic major, academic pressure, nursing major, pessimism about the future, and depression,
sleep duration of less than 6 h/day (odds ratio (OR) 1.98, 95% confidence interval (CI) 1.34–2.92, p < 0.01) was independently
and significantly associated with poor self-reported health.
Conclusions Poor health status is common in Chinese university students, which appears to be closely associated with short sleep
duration. Further longitudinal studies are warranted to gain a better understanding of the interaction between sleep patterns and
health status in university students.
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Background

The association between sleep duration and health status is
well recognized. Both short and long sleep duration are asso-
ciated with negative health outcomes, such as cardiovascular
events [1], hypertension, diabetes [2], obesity [3], metabolic
syndrome [4], psychological and behavioral problems [5], and
even increased mortality [6].

Self-rated health (SRH) is based on standardized questions
asking individuals to evaluate their general health status. It is
considered to be a simple but accurate reflection of a person’s
objective health status with satisfactory psychometric proper-
ties [7–9].

The impact of sleep duration on SRH has been studied most-
ly in middle-aged and older adults in Western countries [6, 10]
and has shown mixed results [11]. For example, in a US study
involving 1139 older adults (aged ≥ 75), longer sleep duration
significantly predicted poor SRH [12]. In another US study of
20,663 adults, compared to those with medium sleep duration
(7 h/day), those with short or long sleep duration were more
likely to report poor health [9]. A study of 63,408 Australian
adults found that short sleep (< 6 h/day) and long sleep (≥ 9 h/
day) duration were associated with poor SRH in those aged 45–
74 years, while only long sleep duration (≥ 9 h/day) was asso-
ciated with poor SRH in adults aged ≥ 75 years [13].

Adequate sleep duration varies with age; for example, 8–
10 h/day is considered adequate for teenagers, while 7–9 h/
day is adequate for young adults (18–25 years) and adults
(26–64 years), and 7–8 h/day for older adults (≥ 65 years)
[14]. Given the different sleep patterns across the life span,
the association between sleep pattern and SRH needs to be
explored in different age groups separately. To date, relatively
few studies have examined the association between sleep du-
ration and SRH in young adults. One study involving 689
young adults in Croatia [15] found that both short sleep
(< 7 h/day) and long sleep (> 10 h/day) duration were less
likely to have good SRH. Another large study of 17,465 uni-
versity students across 24 countries [16] found that those who
slept less than 7 h/day were more likely to report poor health,
while no significant association was found between long sleep
duration and poor SRH.

Emerging evidence shows that socio-cultural, economic,
and ethnic factors may significantly influence sleep patterns
including short and long sleep duration [17–19]. Therefore,
the association between sleep duration and SRH needs to be
studied across different cultures. To date, little is known about
the association between sleep duration and SRH in young
Chinese adults. As this population is transitioning from adoles-
cence to adulthood, university students experience many chal-
lenges, such as leaving home and coping with high academic
pressures, all of which could increase the risk of sleep problems.
Thus, this study examined the independent association between
sleep duration and SRH in university students in China.

Methods

Study setting and participants

This study was conducted in two universities in Macao
(University of Macau and Kiang Wu Nursing College of
Macau), one university in Hong Kong (Hong Kong
Shue Yan University), and two universities in mainland
China (Jilin University and Beijing Union Nursing
Universi ty) between June and December 2016.
According to the number of students in each participat-
ing university, 1 to 5 residential colleges or grades in
each university were randomly selected: 2 residential
colleges in University of Macau, 4 grades in Kiang
Wu Nursing College of Macau, 4 grades in Hong
Kong Shue Yan Univers i ty, 1 col lege in Ji l in
University, and 5 grades in Beijing Union Nursing
University. All students in the selected colleges or
grades were invited to take part in the survey which
was completed anonymously and confidentially.
Subjects who agreed to participate were given the study
questionnaires and were asked to return the completed
questionnaires within a week on a voluntary basis. The
included subjects were (1) students aged 18 years and
above, (2) fluent in Chinese language (Cantonese or
Mandarin), and (3) able to provide written consent and
complete the interview. There were no exclusion criteria
in this study. Following other studies [20–22], at least
2500 students were invited to participate in this study.

Assessment instruments and evaluation

A data collection sheet was designed to record basic demo-
graphic characteristics. Following other studies, SRH was
assessed with a standardized question [9, 13]: BHow would
you perceive your health status?^ with three options (Bgood,^
Bfair,^ or Bbad^). Those who answered Bbad^ or Bfair^ were
classified as having poor SRH.

Sleep duration was measured using the following ques-
tion: BOn average, how many hours do you sleep per day
in last month?^ [15, 16]. According to previous studies
[14], 7–9 h/day was considered adequate sleep duration
for university students. Participants’ responses were clas-
sified into four groups: < 6 h/day, 6 to < 7 h/day, 7–9 h/
day, and > 9 h/day. The presence and severity of depres-
sive symptoms were measured with the Beck Depression
Inventory (BDI-II) [23]. A higher total score indicates
more severe depressive symptoms. In this study, a total
BDI score ≥ 14 points indicated moderate-severe depres-
sive symptoms (depression hereafter) [24].

The study protocol was approved by the Clinical Research
Ethics Committee of the University of Macao. All participants
provided written informed consent.

Sleep Breath (2019) 23:1351–13561352



Statistical analysis

Data analyses were performed using SPSS, Version 21.0
(Statistical Package for the Social Sciences, Chicago, Illinois,
USA) for Windows. Comparison between students with good
and poor SRH in terms of socio-demographic and clinical char-
acteristics was conducted using the independent sample t-test
and chi-square test, as appropriate. Multiple logistic regression
analysis with the Benter^ method was performed to determine
the independent relationships between the SRH status and sleep

duration; 7–9 h/per day was set as the reference group for sleep
duration. Two models were conducted. In model 1, the odds
ratios (ORs) were calculated for the association between sleep
duration and SRH. In model 2, the independent association
(adjusted OR) between sleep duration and SRH was calculated
after controlling the confounders, including age, gender, body
mass index (BMI), being a single child, university location,
academic pressure, nursing major, interest in academic major,
religious beliefs, pessimistic perspective, and depression.
Significance level was set as 0.05 (two-sided).

Table 1 Characteristics of study
participants Study variables Total (n = 2312) Poor (n = 1650) Good (n = 662)

N % N % N %

Sleep duration***

< 6 h 338 14.60% 292 17.70% 45 6.87%

6 to < 7 h 735 31.79% 537 32.54% 198 29.92%

7–9 h 1221 52.82% 809 49.03% 412 62.29%

> 9 h 18 0.79% 12 0.73% 6 0.92%

University location***

Mainland China 938 40.57% 571 34.61% 367 55.43%

Macao 928 40.14% 722 43.76% 206 31.12%

Hong Kong 446 19.29% 357 21.64% 89 13.44%

Gender*

Male 592 25.61% 402 24.36% 190 28.70%

Female 1720 74.39% 1248 75.64% 472 71.30%

Single child***

Yes 1295 56.01% 983 59.58% 312 47.13%

No 1017 43.99% 667 40.42% 350 52.87%

Religious beliefs

Yes 317 13.71% 221 13.39% 96 14.51%

No 1995 86.29% 1429 86.61% 566 85.52%

Interest in academic major***

Yes 1105 47.79% 710 43.03% 395 59.67%

No 1207 52.21% 940 56.97% 267 40.33%

Academic pressure***

Much pressure 607 26.25% 485 29.39% 122 18.48%

Little or none 1705 73.75% 1165 70.61% 540 81.55%

Nursing students

Yes 478 20.67% 358 21.70% 120 18.13%

No 1834 79.33% 1292 78.30% 542 81.87%

Perspective on future***

Pessimistic 1445 62.50% 1162 70.42% 283 42.76%

Optimistic 867 37.50% 488 29.58% 379 57.27%

Depression*** Yes 668 28.9% 588 35.64% 80 12.08%

No 1644 71.1% 1062 64.36% 582 87.91%

Mean SD Mean SD Mean SD

Age*** 20.26 1.6 20.33 1.6 20.07 1.59

BMI 20.64 3.2 20.64 3.36 20.64 2.76

BMI body mass index

*P < 0.05; **P < 0.01; ***P < 0.001
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Results

Of the 2523 students invited (University of Macau: n = 724;
Kiang Wu Nursing College of Macau: n = 266; Hong Kong
ShueYanUniversity: n = 463; Jilin University: n = 800; Beijing
Union Nursing University: n = 270), 2334 students agreed to
participate in the study, giving a response rate of 92.5%.
Twenty-two questionnaires were not completed and hence were
not included for analyses. There was no significant difference
between those who agreed and those who refused to participate
in terms of gender and age. Seventy-one percent of the partic-
ipants had poor SRH,while 53% slept 7–9 h/day, 14% slept less
than 6 h/day, 32% slept 6 to < 7 h/day, and 1% slept > 9 h/day.

Table 1 shows the basic demographic and clinical charac-
teristics of the whole sample and also separately by SRH.
Table 2 shows the association between sleep duration and
SRH. In model 1, univariate logistic regression analyses

revealed that students sleeping less than 6 h/day (OR 3.27,
95% confidence interval (CI) 2.34–4.58, P < 0.001) and 6 to
< 7 h/day (OR 1.38, 95% CI 1.12–1.69, P = 0.002) were more
likely to have poor SRH. After controlling for covariates, only
sleep duration of less than 6 h/day (OR 1.98, 95% CI 1.34–
2.92, p < 0.01) was independently and significantly associated
with poor SRH in model 2.

Discussion

To the best of our knowledge, this was the first study that exam-
ined the association between sleep duration and SRH in Chinese
university students. In this study, 71% of university students
reported poor health, which is higher than the figure reported
(14.7%) in a US survey of 20,663 participants aged ≥ 18 years
using the same measure [9]. Further, the U-shaped association

Table 2 Odds ratios for poor self-
rated health among study partici-
pants (n = 2312)

Study variables Model 1 Model 2
OR (95% CI) OR (95% CI)

Sleep duration < 6 h 3.27*** (2.34–4.58) 1.98** (1.34–2.92)

6 to < 7 h 1.38** (1.12–1.69) 1.18 (0.94–1.49)

7–9 h (Ref) 1.0 1.0

> 9 h 1.02 (0.38–2.73) 0.63 (0.22–1.82)

University location Mainland China (Ref.) 1.0

Macao 2.36*** (1.85–3.01)

Hong Kong 1.50* (1.08–2.09)

Gender Female (Ref.) 1.0

Male 0.73* (0.57–0.94)

Single child No (Ref.) 1.0

Yes 1.23 (0.99–1.51)

Religious beliefs No (Ref.) 1.0

Yes 0.82 (0.61–1.11)

Interest in academic major No (Ref.) 1.0

Yes 0.67** (0.54–0.84)

Academic pressure Little or none (Ref.) 1.0

Much stress 1.30* (1.007–1.70)

Nursing students No (Ref.) 1.0

Yes 1.49 ** (1.13–1.96)

Perspective on future Pessimistic (Ref.) 1.0

Optimistic 0.33*** (0.26–0.41)

Depression*** No (Ref.) 2.74*** (2.04–3.67)

Yes

Age 1.09** (1.02–1.17)

BMI 1.02 (0.99–1.05)

BMI body mass index, CI confidence interval, Ref reference category in logistic regression analysis

Model 1: associations between sleep duration and self-rated health

Model 2: associations between sleep duration and self-rated health adjusted for age, BMI, gender, being a single
child, religious beliefs, university location, interest in academic major, academic pressure, nursing major, per-
spective on future and depression

*P < 0.05; **P < 0.01; ***P < 0.001
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between sleep duration and health was not evident in our analy-
ses; i.e., compared to subjects with sleep duration of 7–9 h/day,
those with less than 6 h/day were more likely to have poor SRH,
but longer sleep duration was not associated with poor SRH.

Although the direction of association between sleep dura-
tion and SRH could not be established due to the cross-
sectional study design, it is likely that the relationship is bi-
directional. Poor SRH could be determined by short sleep
duration; for example, those with short sleep duration are
more likely to encounter fatigue and disrupted restorative
sleep-related biological processes [25]. Short sleep duration
appears not only to increase the risk of mortality [6], but also
has the negative effects on endocrine functions [26], immune
system [27], blood glucose regulation [28], and mood and
cognitive functions [29]. In contrast, poor health could also
lead to short or long sleep duration [30]. However, this is less
likely in this study since university students are less likely to
have medical conditions. In addition, previous studies have
also found that the association between short sleep duration
and poor SRH could bemediated by other factors [31], such as
BMI [32], lack of physical exercise [17], mental health prob-
lems [13], alcohol consumption, and smoking.

The association between sleep duration and SRH is incon-
sistent in the literature. For example, a US study involving
20,663 adults found short (≤ 5 h/day and ≤ 6 h/day) and long
(≥ 8 h/day and ≥ 9 h/day) sleep duration were associated with
poor SRH [9]. A Korean general population study involving
15,252 subjects also found that both short (≤ 5 h/day) and long
(≥ 9 h/day) sleep duration were associated with poor SRH
[33]. However, a study involving 1139 older adults (aged ≥
75 years) found that longer sleep duration was associated with
poor SRH [12], but no significant association was found be-
tween long sleep duration and poor SRH in a study of young
adults [16]. In a study of 17,465 university students across 24
countries, only short duration (> 6 h/day and 6–7 h/day) was
associated with poor health status, but no association between
long sleep duration and poor health status was found. The
inconsistent results are probably due to the different patterns
affecting the different ages of the participants; i.e., the risk of
functional limitations and medical comorbidities increases
with age. In younger adults, there is likely to be a lack of an
association between long sleep duration and poor SRH as
found in this study [31].

The strengths of this study include the large sample size,
multi-center design, use of standardized instruments, and mul-
tivariate analyses. However, there are several limitations.
First, the causality between sleep duration and SRH could
not be examined due to the cross-sectional design. Second,
the information was self-reported, which may bias the find-
ings to an unknown extent. Third, data on relevant factors,
such as smoking, alcohol consumption, and physical activity
were not collected. Finally, napping was not assessed or im-
plied in the question about sleep duration.

In conclusion, poor SRH is common among university stu-
dents in China, which appears to be closely associated with
short sleep duration. Further longitudinal studies are warrant-
ed to gain a better understanding of the interaction between
sleep patterns and health status in university students.
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