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Abstract: There are increasing numbers of university students in China suffering from poor sleep
and psychological well-being problems. In particular, the issues are more severe among the final year
undergraduate students, because they are experiencing a transitory period from university life to the
workplace. However, extant research has rarely explored sleep quality and psychological well-being
of final year university students. To better understand the role of sleep quality in psychological
well-being, we examined the association between different sleep quality and mental health. Based on
a cross-sectional survey of 2495 full-time final year university students in China, we employed
multivariable logistic regression to assess association between sleep quality and psychological
well-being by controlling for sociodemographic factors such as age, gender, education, marital
or relationship status, household conditions, place of birth, study subjects and etc. According to
the research results, we can find strong association between sleep quality and psychological
well-being. Having normal sleep quality is associated with lower level of psychological well-being
problems. By contrast, poor sleep quality is associated with high level of negative psychological
well-being. Poor sleep quality has higher potency than normal sleep quality due to negative bias.
Among covariates, age, gender and education have significant effects on psychological well-being.

Keywords: sleep quality; psychological well-being; Chinese final year university students; higher
education; gender

1. Introduction

Psychological well-being of university students is an important research field, and thus this issue
increasingly receives global concern [1]. Taking the UK as an example, the UK Psychiatric Morbidity
Survey reported significant increases in anxiety and depression among the young people aged from 16
to 24 [1]. Rich research identifies positive mental health serves as a protective role against health risk
behaviors, but negative mental health would result in risky behaviors among university students [2].
In addition, a large number of cross-sectional evidence shows that individual having much depression
and hopeless tends to be less physically active [3] and has more negative feelings, such as suicidal
thoughts [4]. Macaskill [1] studied the students from academic year for first, second and third year in
the UK, and found rates of mental illness in students are same as that of the general population, whereas
only 5.1% of them can receive treatment. Therefore, easier access to specialist treatment is in great
need among university students. By contrast, some extant research finds that Hong Kong university
students are more vulnerable than their peers regarding mental disorders, because their health is
poorer and they have higher rates of getting depression and anxiety [5,6]. University students are five
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times more likely to be recognized with mental health issues [7]. The different context determines the
different research results, and thus studying university students’ sleeping quality and psychological
well-being should be closely related to the specific context. There are a variety of factors influencing
university students’ mental health. For university students, their failure to meet basic physical activity
guidelines [8] and increasing sedentary behaviors [9] are significant factors. Among a wide variety of
variables, sleep quality is a significant factor [10], and sleep disorder frequently co-occurs with mental
health problems.

Poor sleep quality is a symptom, and it is featured by difficulty of falling and remaining
asleep [11,12]. Extensive research has shown that sleep quality has become an increasing public health
focus, and poor sleep quality leads to increased risk of mental problems [13], including depression and
anxiety [14]. Nowadays, poor sleep quality is a prevalent symptom among young adults, affecting
over 10% of the adult population [15]. Among these young adults, there are plenty of university
students [16]. Voelker [17] discussed that university students’ biological sleep rhythms are disrupted,
because they experience more stress regarding their futures and employment or late-night computer
work. Besides, academic work, later bedtime resulted from social integration demand, environmental
noise are disturbing undergraduate students’ sleep quality [18,19]. In addition, a growing body of
research has documented the gendered difference in mental health [20,21]. Therefore, among university
students, it can be concluded that poor sleep quality is a common problem and has increased risk for
their mental health [22]. In order to discover the role of sleep quality in mental health, much research
has been conducted, but most of extant literature focuses on specific group such as the elderly or young
adults. There is few research concentrating in studying university students [22–24]. Besides, final year
university students in China are a special group, because they are undergoing a critical transitory
period in which they are going from university life to adulthood and making major life decisions [25].
More importantly, Suen et al. [26] found increasing academic year in university is associated with
increased rate of getting sleep problems. Last but not least, the Chinese context is very different
from typical Western education systems. The common accommodation of undergraduate student in
China is a special issue. In China’s student accommodation, several students share a same bedroom.
The relationship with roommates becomes an important factor, and it make the research of sleep
problem more complicated. Facing the research background, this paper addresses what significant
factors affect sleep quality, and how poor sleep quality affects psychological well-being of final year
Chinese undergraduate students.

Motivated by the research question, this paper aims to examine, in a large cohort of university
students, associations between sleep quality and psychological well-being of final year university
students in China. We would investigate how sleep quality affects psychological well-being and
compare the effects sizes associated with positive and negative quality on psychological well-being in
the same statistical model.

This paper contributes to bridge two gaps. First, this paper initially explores the role of sleep
quality in psychological well-being, targeting final year Chinese university students. China’s is very
different from the Western education system. China has the largest number of undergraduate students
and the special shared student accommodation, and the fast social changes and high level of social
competition dramatically influence young adults in every aspects [27]. Facing the fact that a large
proportion of Chinese university students are suffering from poor sleep quality [28] and mental health
problems [2], this paper is timely and necessary. Another gap that would be filled is to provide overall
analysis of psychological well-being of Chinese university students. This paper would analyze a series
of factors of final year university students’ psychological well-being.

2. Method

The study conducted a cross-sectional data of sleep quality and psychological well-being among
final year undergraduate students from large China’s university. In March 2018, participants were
recruited by WeChat. We invited the participants to finish an online survey to understand the effect
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of sleep quality on mental health. According to power calculations which depend on the prior
distributions and estimates of our variables [29], our survey demanded at least 2600 participants. To be
eligible, the participants must be final year undergraduate students and were expected to obtain a
Bachelor degree in July 2018. There were totally 2879 eligible participants. Finally, 2495 participants
provided complete results for our survey. This study was approved by the Ethics Committee of College
of Social Science of University of Glasgow on 1st September 2017 (No. 400160231).

Participants provided online informed consent at the beginning of the questionnaire, and the
mean survey completion time was 12.8 min. After participants finished the survey, the WeChat system
would randomly generate a voucher ranging from 1 to 10 Yuan to thank them. Additionally, this
could attract more participants and to some degree increase the questionnaire completion quality.
Because the voucher was sent out by the WeChat software, the data was still anonymized. Collecting a
voucher in WeChat does not need the participants’ personal information. This study was funded by a
Doctoral Fellowship from the China Scholarship Council.

2.1. Measure of Psychological Well-Being

In this study, we chose the K6 scale of mental well-being to measure the mental disorders,
classified according to the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV).
The K6 is the reliable and valid instrument to screen for any DSM-IV disorder [30], and additionally
this measurement has been widely used to investigate the mental health of different population in
China [31–33]. The K6 scale designs diagnose cases with non-specific mental illness in the general
population, and is applied in national survey which is carried out by World Mental Health Initiative of
World Health Organization. Regarding the K6 scale, our study took advantage of five items, including
nervous, anxious, worthless, hopeless and depressed. We asked respondents how often do you feel
the above five kinds of emotion within a past month. The results can range from 1 (often) to 4 (never).
Thus, higher scores mean better mental health.

The results of psychological well-being were viewed as the dependent variable in the study.
Due to the non-normal distribution and skewed of mental health, it cannot be served as a continuous
variable [29]. Therefore, following Primack et al. [29], we processed the data of psychological well-being
in the following ways to improve interpretability. Standard cutoff for depression of 11, corresponding
to T-score with 60.5 [34], is first used to make the mental health based on the recommendation from
American Psychiatric Association [1]. Second, because the K6 scale is for evaluating the levels of
mental health, the study divided the results into three equal types—high (20); medium (17–19); low
(5–16). In the first analysis, standard cutoff was applied, and three level types were used in our
secondary analyses.

2.2. Sleep Quality

Pittsburgh Sleep Quality Index (PSQI) has been validated for application in different types of
population samples [35,36]. Sleep quality in the last month was assessed via three pre-specified
response categories: poor quality, impaired quality and normal quality. Guo et al. [36] indicated that
poor quality means that participants have sleep deprivation symptoms, like taking sleeping peels,
or insomnia; participants with normal sleep quality have the following characteristics: difficult to
weak up at night, enjoying a high mood in daytime, and falling sleep within 30 min; impaired quality
refers to the sleep status between poor and normal sleeping quality. However, in the process of
survey, participants find it difficult to define their appropriate categories. Thus, based on the above
discussions, the study divided sleep quality into two categories: normal quality and poor quality.
We evaluated normal and poor sleep quality through participants’ self-rated in the questionnaire.
Our survey provided sliders between 0 and 100 for participants. Participants assessed the percentage
of their sleep quality involved normal and poor status respectively. According to Primack et al. [29],
in order to conduct logistic regression and improve results’ interpretability, the study changed the
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participants’ responses to a 10-points scale, and 1 point is equal to 10%. This transformation is based
on responses’ natural distribution.

2.3. Covariates

We controlled for sociodemographic factors as our covariates that are known to be related to
psychological well-being and sleep quality, including education [37], household conditions [38], marital
or relationship status [39], physical activity [40], and illness health [41]. In our study, education is
based on the official administrative tier of China’s universities, and higher level of universities means
better educational quality, which may be positively related to mental health. Household conditions
focus on socioeconomic status of parents. We employed Lu’s division standard, which is widely used
in research of socioeconomic status [42]. Regarding physical activity, following Mai et al. [43], we
divided it into three types: physically inactive, less active (meaning 1–4 occasions conducted exercise
or sport within a past month), and more active (meaning 5 or more). We also investigated Body Mass
Index (BMI) which is derived from weight and height to measure illness health conditions [43], and
the study placed it into physical activity.

In addition to above covariates, the study also asked participants to show their place of birth,
subjects, gender and age. Age was treated as a continuous variable in years, ranging from 18 to 30 [29].
Place of birth was collapsed into two categories: rural and urban. Cheung [31] indicated that students
from rural areas are more likely to suffer from psychological well-being problems. In our study, we
were interested in questioning whether sleep quality of final year students from different subjects is
different in mental health. Thus, we also investigated the subject information of participants.

2.4. Analysis Strategy

The study summarized the sample through depicting counts and percentage. According to
the variables, in addition to continuous variables, there are plenty of sociodemographic variables.
Multivariable models are usually preferentially selected when there are categorical variables with
many categories [44]. Multivariable model has been commonly used in biometrical applications to
model the associations between a result and predictor variables [44,45]. We also performed t-tests to
evaluate the sample mean differences on continuous, and Chi-square tests for the categorical variables.
The significant values of all tests were presented. In order to meet the assumptions of analytic models,
the study controlled for collinearity among all covariates. The largest Pearson’s correlation coefficient
was 0.598, indicating that multicollinearity issues among independent variables were not a challenge.
Nonsignificant p-values (from 0.93 to 0.98) indicated that the models using ordered logistic regression
meet the proportional odds assumption [29].

Then, by employing logistic regression and ordered logistic regression, the study evaluated the
effects of sleep quality on mental health. In multivariable models, the study chose a priori to adjust for
all covariates. The statistical significance of a two-tailed test (α = 0.05) was defined. Using Stata 14,
we analyzed all data. Based on the method of Primack et al. [29], there were three steps of sensitivity
analyses to explore results’ robustness. We first used continuous variables to conduct analysis; second,
extant research shows a p < 0.20 can avoid the overcontrolling [29]. And thus the study analyzed data
by using covariates with a p < 0.20; third, in order to make sure that the results are consistent with
the first model, we conducted the analysis by taking advantage of psychological well-being cutoffs.
Due to similar results between primary models and additional analysis, this paper only demonstrated
the primary results and analysis.

3. Results

Without statistically taking any confounders into account, Table 1 reports the descriptive statistics
of variables. t-Tests and Chi-square were used to evaluate mean differences of continuous variables
and the categorical variables, respectively. They indicated the variance inflation factor. The reported
psychological well-being is significant. As expected, the most of final year students suffer from poor
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sleep quality. As shown in Table 1, gender distribution was relatively balanced. The distribution
of educational background was also in line with the administrative level of Chinese universities.
Household conditions were based on the father’s occupation.

Table 1. Descriptive statistics (N = 2495).

Variables Mean/Sample % (SD) Test Statistics a p b

Psychological well-being 14.38 (4.02) t = 1.22 p = 0.004
Normal sleep quality 49 (19.07) t = 0.56 p = 0.001
Poor sleep quality 78 (32.13) t = 0.41 p = 0.002

Gender
Female 47% X2 = 4.313 p = 0.036
Male 53%

Education
985 project 11% X2 = 1.66 p = 0.017
211 project 17%
Yi Ben 19%
Er Ben 28%
San Ben 25%

Household conditions

State & society administrator (cadre in governments),
Manager (Manager or department leader in a state company,
private company, foreign company and joint company)

7% X2 = 4.69 p = 0.023

Private enterprise owner (having large scale company),
Technological specialist (teacher, engineer, doctor, academic
researcher, lawyer, culture worker)

15%

Clerk & office worker (secretary, accountant, computer
operator), Individual entrepreneur (one-person company
with unlimited liability)

29%

Commercial & service worker (tertiary industry workers),
Industrial worker (worker in factory, mining and
transport industry)

35%

Farmer, Unemployed 14%

Marital or relationship status
Yes 37% X2 = 3.03 p = 0.002
No 63%

Physical activity
Physically inactive 37% X2 = 5.31 p = 0.000
Less active (1–4 occasions per month) 49%
More active (5+ occasions per month) 14%
Body mass index; mean (SD) 26.51 (4.7) t = 3.08 p = 0.016

Place of birth
Rural 39% X2 = 1.75 p = 0.015
Urban 61%

Subjects
Humanities and Social Sciences 23% X2 = 1.75 p = 0.046
Science 35%
Engineering 42%

Age t = 4.43 p = 0.033
18 2%
19–20 3%
21–24 85%
25–30 10%

a Test-statistics refers to t-test, assessing the two-sample mean differences of variables. Chi-tests is for assessing
the categorical variables, including gender, education household conditions and household conditions. About
undergraduate education, five tiers of universities were used, including 985 projects university, 211 project university,
Yiben, Erben and Sanben. The tier is the basic university classification in China. b The p means the p-value,
representing the significance in statistics.

There were 37% of students being in love or married. 37% of participants were physically inactive,
whereas 14% were more active. The mean (26.51) of BMI belongs to overweight. 39% of participants
lived in rural areas, and 61% were from urban areas. In terms of subjects, the majority of participants
(42%) were studying Engineering, and 35% and 23% studied Science and Humanities and Social
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Sciences, respectively. The age of our participant ranged from 18 to 30 years old, whose mean was
22.7 (SD = 3.2).

When psychological well-being was operationalized in tertiles, variables, including normal sleep
quality, poor sleep quality and gender, show the significance relation to mental health (Table 2). Internal
consistency of the four psychological well-being items is high (α = 0.90). According to data, we found
they were skewed to the right, with a mean value of 7.56 (SD = 3.6) and median of 7.1 (IQR = 5–20)
on the composite scale from 5 to 20. Around 35% of sample was in the low level of mental health
psychological well-being while a similar percentage was in the high level category (30%). Moreover,
the distribution of all independent variables was skewed. About 11% (SD = 19) of sample reported
that their sleep was normal, with a median of 63% (IQR = 27–86). Over 78% of participants reported
that their sleep quality is poor, with a median of 72% (IQR = 30–95).

Table 2. Whole sample characteristics & bivariable associations (N = 2495).

Variables
Psychological Well-Being

p b
High (20) Medium (17–19) Low (5–16)

Normal sleep quality, mean (SD) 52 (33.07) 50 (29.45) 43 (35.51) 0.000
Normal sleep quality, median (IQR a) 71 (30, 88) 66 (27, 87) 59 (26, 85) 0.002
Poor sleep quality, mean (SD) 77 (31) 75 (30) 80 (33) 0.001
Poor sleep quality, median (IQR) 71 (26, 97) 73 (25, 98) 74 (31, 99) 0.005

Gender, n (%) c 0.001
Female 347 (63) 743 (74) 812 (86)
Male 207 (37) 259 (26) 127 (14)

Education 0.015
985 project 121 (15) 147 (16) 115 (16)
211 project 149 (18) 166 (18) 145 (20)
Yi Ben 153 (19) 179 (19) 139 (19)
Er Ben 208 (25) 224 (24) 193 (26)
San Ben 196 (23) 219 (23) 141 (19)

Household conditions 0.004

State & society administrator (cadre in governments), Manager
(Manager or department leader in state company, private company,
foreign company and joint company)

103 (16) 122 (13) 98 (13)

Private enterprise owner (having large scale company), Technological
specialist (teacher, engineer, doctor, academic researcher, lawyer,
culture worker)

135 (17) 183 (19) 127 (17)

Clerk & office worker (secretary, accountant, computer operator),
Individual entrepreneur (one-person company with unlimited liability) 192 (24) 213 (22) 198 (27)

Commercial & service worker (tertiary industry workers), Industrial
worker (worker in factory, mining and transport industry) 237 (30) 269 (28) 201 (27)

Farmer, Unemployed 133 (17) 166 (17) 118 (16)

Marital or love status 0.016
Yes 293 (42) 377 (30) 193 (35)
No 398 (58) 879 (70) 355 (65)

Physical activity 0.001
Physically inactive 273 (43) 476 (36) 231 (43)
Less active (1–4 occasions per month) 309 (49) 632 (48) 287 (53)
More active (5+ occasions per month) 49 (8) 219 (16) 19 (4)
Body mass index 665 (27) 1579 (63) 251 (10) 0.006

Place of birth 0.003
Rural 388 (47) 428 (38) 233 (43)
Urban 436 (53) 698 (62) 312 (57)

Subjects 0.020
Humanities and Social Sciences 186 (22) 253 (25) 122 (19)
Science 252 (30) 319 (31) 165 (26)
Engineering 403 (48) 458 (44) 339 (54)

Age, year, n (%) 0.017
18 94 (14) 153 (12) 84 (14)
19–20 116 (17) 179 (14) 113 (19)
21–24 322 (48) 615 (49) 269 (46)
25–30 135 (20) 298 (24) 117 (20)

a IQR refers to inter-quartile range. b Significance level determined that the non-parametric Kruskal-Wallis test was
used for assessing continuous independent variables, and chi-square tests for the categorical variables. c Column
percentages, because of rounding, may not be exact 100.
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The first group of multivariable models (see Table 3) explored relations with psychological
well-being as a dichotomous variable. Model 1 includes normal sleep quality and the Model 2 includes
poor sleep quality. Model 3 includes both of these independent variables. All relevant covariates
are included in the Table 3. In models, AOR refers to adjusted odds ratio. CI represents confidence
interval. In Model 1, each 10% increase in normal sleep quality would result in a 3% decrease in
psychological well-being problem (AOR = 0.97; 95% CI = 0.92–1.003). In Model 2, each 10% increase in
poor sleep quality was associated with a 27% increase in psychological well-being problem (AO = 1.27;
95% CI = 1.12–1.32). In Model 3, both these independent variables were in the same model, and the
results were very similar. In Model 3, each 10% increase in normal sleep quality contributed to a
5% decrease in psychological well-being problem while each 10% increase in poor sleep quality was
associated with 26% increase in psychological well-being problem. In the three models, covariates,
including gender (male), education (211 project university) and physical activity (body mass index),
significantly associated with negative mental health.

Table 3. Multivariable associations of psychological well-being as a dichotomous variable (N = 2495).

Variables

Psychological Well-Being

Model 1 Model 2 Model 3

AOR (95% CI) AOR (95% CI) AOR (95% CI)

Normal sleep quality 0.97 (0.92–1.003) 1.05 (1.09–1.23)
Poor sleep quality 1.27 (1.12–1.32) 1.26 (1.21–1.32)

Gender
Female Reference Reference Reference
Male 1.48 (1.04–1.95) 1.56 (1.10–2.06) 1.57 (1.10–2.07)

Education
985 project Reference Reference Reference
211 project 1.84 (1.12–2.84) 1.85 (1.13–2.85) 1.85 (1.13–2.86)
Yi Ben 1.60 (0.81–2.98) 1.69 (0.84–3.17) 1.81 (0.85–3.21)
Er Ben 1.60 (0.74–3.18) 1.50 (0.69–3.01) 1.54 (0.71–3.09)
San Ben 1.57 (0.75–3.20) 1.48 (0.66–2.98) 1.53 (0.69–3.01)

Household conditions
State & society administrator (cadre in governments), Manager
(Manager or department leader in state company, private company,
foreign company and joint company)

Reference Reference Reference

Private enterprise owner (having large scale company), Technological
specialist (teacher, engineer, doctor, academic researcher, lawyer,
culture worker)

1.00 (0.48–1.93) 0.93 (0.44–1.79) 0.92 (0.44–1.78)

Clerk & office worker (secretary, accountant, computer operator),
Individual entrepreneur (one-person company with
unlimited liability)

1.25 (0.77–1.89) 1.23 (0.76–1.85) 1.22 (0.75–1.86)

Commercial & service worker (tertiary industry workers), Industrial
worker (worker in factory, mining and transport industry) 1.11 (0.62–1.84) 1.05 (0.59–1.72) 1.06 (0.60–1.73)

Farmer, Unemployed 1.13 (0.60–2.01) 1.06 (0.61–1.77) 1.07 (0.63–1.82)

Marital or relationship status
Yes Reference Reference Reference
No 1.03 (0.69–1.35) 1.05 (0.72–1.37) 1.04 (0.70–1.36)

Physical activity
Physically inactive Reference Reference Reference
Less active (1–4 occasions per month) 3.31 (1.07–2.38) 3.28 (0.99–2.27) 3.39 (1.09–3.41)
More active (5+ occasions per month) 0.74 (0.46–1.21) 1.35 (0.76–1.32) 0.63 (0.39–1.19)
Body mass index 3.07 (1.21–2.66) 3.49 (1.38–2.79) 1.96 (1.06–2.13)

Place of birth
Rural Reference Reference Reference
Urban 0.77 (0.47–1.12) 0.75 (0.45–1.10) 0.76 (0.46–1.11)

Subjects
Humanities and Social Sciences Reference Reference Reference
Science 1.31 (0.96–1.48) 1.33 (1.02–1.51) 1.27 (0.93–1.32)
Engineering 1.34 (1.03–1.56) 1.29 (0.94–1.33) 1.36 (1.05–1.41)

Age
18 Reference Reference Reference
19–20 0.76 (0.49–1.24) 0.77 (0.50–1.27) 0.78 (0.51–1.28)
21–24 0.85 (0.52–1.47) 0.88 (0.54–1.52) 0.87 (0.53–1.50)
25–30 1.03 (0.50–2.17) 1.15 (0.57–2.33) 1.09 (0.54–2.25)
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The second group of multivariable models explored associations with psychological well-being
operationalized in tertiles. There are three models in the Table 4. Model 1 includes normal sleep
quality, Model 2 includes poor sleep quality and Model 3 includes both of these independent variables.
It had similar results compared with the first set of multivariable models. Model 1 in the Table 4, each
10% increase in normal sleep quality resulted in 4% decrease in negative mental health, which was of
significance in statistics (AOR = 0.96; 95% CI = 0.91–0.99). In Model 2, each 10% increase in poor sleep
quality contributed to a 21% increase in negative mental health. Model 3 reported the similar results
compared with Model 1 and 2. In three models, gender (male), household conditions and education had
significant relation with mental health. In Model 1, subject (engineering) was significantly associated
with mental health. In Model 2, age (25–30) significant associated with mental health.

Table 4. Multivariable associations of psychological well-being operationalized in tertiles (N = 2495).

Variables
Mental Health

Model 1 Model 2 Model 3

AOR (95% CI) AOR (95% CI) AOR (95% CI)

Normal sleep quality 0.96 (0.91–0.99) 1.03 (0.92–1.01)
Poor sleep quality 1.21 (1.13–1.68) 1.19 (1.09–1.57)

Gender
Female Reference Reference Reference
Male 1.71 (1.34–1.81) 1.75 (1.42–1.87) 1.79 (1.51–1.93)

Education
985 project Reference Reference Reference
211 project 1.62 (0.97–1.79) 1.50 (0.93–1.68) 1.64 (0.99–1.93)
Yi Ben 1.51 (0.94–1.69) 1.47 (0.86–1.53) 1.56 (0.97–1.71)
Er Ben 1.49 (0.89–1.57) 1.52 (0.95–1.65) 1.54 (0.96–1.67)
San Ben 1.42 (0.78–1.27) 1.45 (0.81–1.32) 1.48 (0.89–1.56)

Household conditions

State & society administrator (cadre in governments), Manager
(Manager or department leader in state company, private company,
foreign company and joint company)

Reference Reference Reference

Private enterprise owner (having large scale company), Technological
specialist (teacher, engineer, doctor, academic researcher, lawyer,
culture worker)

1.36 (0.85–1.54) 1.31 (0.81–1.46) 1.29 (0.76–1.31)

Clerk & office worker (secretary, accountant, computer operator),
Individual entrepreneur (one-person company with
unlimited liability)

1.49 (0.93–1.72) 1.46 (0.91–1.69) 1.44 (0.89–1.63)

Commercial & service worker (tertiary industry workers), Industrial
worker (worker in factory, mining and transport industry) 1.42 (0.87–1.59) 1.38 (0.86–1.55) 1.41 (0.87–1.51)

Farmer, Unemployed 1.45 (0.88–1.61) 1.32 (0.83–1.41) 1.39 (0.86–1.57)

Marital or relationship status
Yes Reference Reference Reference
No 0.92 (0.73–1.19) 0.92 (0.74–1.23) 0.92 (0.73–1.18)

Physical activity
Physically inactive Reference Reference Reference
Less active (1–4 occasions per month) 4.06 (1.49–2.88) 3.98 (1.21–2.65) 4.11 (1.53–2.92)
More active (5+ occasions per month) 1.05 (0.99–1.76) 1.57 (1.12–2.01) 0.83 (0.76–1.26)
Body mass index 3.12 (1.24–2.75) 3.57 (1.39–2.85) 2.35 (1.19–2.08)

Place of birth
Rural Reference Reference Reference
Urban 0.67 (0.79–1.03) 0.61 (0.71–0.94) 0.65 (0.75–1.01)

Subjects
Humanities and Social Sciences Reference Reference Reference
Science 1.46 (0.99–1.79) 1.51 (1.08–1.89) 1.37 (0.88–1.47)
Engineering 1.57 (1.15–1.90) 1.32 (0.79–1.38) 1.59 (1.17–1.94)

Age
18 Reference Reference Reference
19–20 1.19 (0.77–1.61) 1.21 (0.78–1.63) 1.20 (0.77–1.62)
21–24 1.05 (0.63–1.50) 1.08 (0.66–1.54) 1.05 (0.63–1.52)
25–30 1.42 (0.76–2.41) 1.50 (0.79–2.54) 1.45 (0.76–2.46)

4. Discussion

This study of final year undergraduate students in China found that normal sleep quality was
weakly associated with lower level of negative psychological well-being condition, but having poor
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sleep quality had strong association with higher level of negative mental health. The sample in this
study was within age ranging from 18 to 30 years old, covering the most conditions of final year
university students in China, so this study is valuable to know the associations between their sleep
quality and mental health. These findings may persuade final year university students to pay attention
to their sleep quality. Because final year university students in China are undergoing transitions from
university to society, they have more mental disorders than their peers [25]. University, especially in
the final year, is an important transient stage in which there is a variety of pressure such as academic,
financial and interpersonal pressures.

One potential explanation for the effects of sleep quality on psychological well-being is that
individual sleep quality is influenced by various factors in different ways, including socioeconomic
factors [46], academic, financial and interpersonal pressures [25], and transitory challenges [47].
The optimistic and pessimistic perceptions of future development is different among the final year
university students. Because different participants have different situations, some participants tend to
have normal sleep quality based on minor pressure and promising career development while some
others engage in much pressure and less support and then show poor sleep quality that may result in
mental problems.

The research findings reconfirm the prevalence of poor sleep quality in university [22] and
the associations between sleep quality and psychological well-being [28]. Normal sleep quality
is an important physiological issue for human beings, but poor sleep quality would bring serious
psychological well-being problem [48]. Depression and anxiety will appear when sleep quality becomes
poor. In our model including both independent variables, each 10% increase in normal sleep quality
contributed to a 5% decrease in mental problem. The result was statistically significant, and it is also
consistent with studies reporting the important role of sleep quality in mental health. However, the
magnitude of the results were much stronger regarding poor sleep quality. Each 10% increase in poor
sleep quality would result in a 26% increase in mental problem. It is interesting that the poor sleep
quality has larger effect size than normal sleep quality. One may conclude that poor sleep quality
may be more potent than normal sleep quality. This reasoning conforms to negativity bias concept.
This concept reports a tendency of human beings to give more emphasis to negative entities compared
with positive ones [49].

In addition to normal sleep quality and poor sleep quality, there are three covariates associated
with mental health. Gender, university type and age are three significant factors, and they relate
mechanically each other regarding university student’s sleep quality and mental health. First, gendered
issue is the most significant one. Male participants had approximately 1.5-fold odds of increased mental
problem than female participants. This result is divergent from plenty of extant research. Existing
research reports the female university students have higher proportion of poor sleep quality [28,50,51].
It may result from China’s social pressure of male university students, resulted from China’s actual
conditions. In Chinese society, the male has more opportunity of getting higher education and higher
income than the female, but the male has lower happiness, caused by high expectation for male and
huge pressure designed for Chinese male [52]. Second, participants from 211 project universities had
85% odds of increased mental problem compared with those in 985 project universities. Although it is
consistent with the high level of academic pressure [25], it could also result from the fierce competition
among 211 project universities. Third, participants within age ranging from 25 to 30 have 15% increase
in mental problem than 18-year-old participants, which shows the increasing age is significantly
associated with mental health.

Although the early findings need to be replicated, they might be useful to university students’
psychological well-being practitioners. Facing the special group, the final year undergraduate
students in China, specific strategies are required to improve sleep quality. In China, undergraduate
students have common accommodation in which several students share one bedroom, the pressure of
interpersonal communication should be paid attention to.
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5. Conclusions

This study initially explores the association between sleep quality and psychological well-being
among the final year undergraduate students in China. We found that having normal sleep quality is
associated with lower level of mental problem. By contrast, poor sleep quality is associated with high
level of negative mental health. The magnitude of effect seems to be more substantial and significant
for participants having poor sleep quality. Therefore, it could be helpful to increase awareness of the
importance of avoiding poor sleep quality of final year undergraduate students in China so that we can
reduce the risk of mental problem. The major limitation of this study is the nature of cross-sectional
data. For future study, using longitudinal data would be useful to examine the directionality of results.
Additionally, we employed K6 scale to assess mental health. The measurement of sleep quality and
psychological well-being is assessed by a questionnaire. Although the sample is large enough to
analyze, it is a self-report scale. Instead, it is not the gold standard that involves interview under a
psychiatric professional. Lastly, the lack of sleep duration metrics is also another limitation. It is very
hard to measure how many sleeping hours a participant have. However, it is part of measurement of
sleep quality. In future research, techniques can be used to compute sleep duration.

Author Contributions: X.G. proposed the research design. Moreover, X.G. analyzed data and then evaluated and
edited the manuscript. K.Z. mainly collected data and wrote the manuscript, G.W. contributed to manuscript
revision and conceptualized literature.

Funding: This work was funded by PhD grant from China Scholarship Council (Grant No. 201608060111).

Conflicts of Interest: The authors declare that there are no conflicts of interests.

References

1. Macaskill, A. The mental health of university students in the United Kingdom. Br. J. Guid. Couns. 2013, 41,
426–441. [CrossRef]

2. Ma, C.M.; Lai, C. Mental health profile and health-related behavior among Hong Kong Chinese university
students. Health Psychol. Open 2018, 5, 1–8. [CrossRef] [PubMed]

3. Tyson, P.; Wilson, K.; Crone, D. Physical activity and mental health in a student population. J. Ment. Health
2010, 19, 492–499. [CrossRef] [PubMed]

4. Hawton, K.; Comabella, C.C.; Haw, C. Risk factors for suicide in individuals with depression: A systematic
review. J. Affect. Disord. 2013, 147, 17–28. [CrossRef] [PubMed]

5. Bayram, N.; Bilgel, N. The prevalence and socio-demographic correlations of depression, anxiety and stress
among a group of university students. Soc. Psychiatry Psychiatr. Epidemiol. 2008, 438, 667–672. [CrossRef]
[PubMed]

6. Wong, J.G.; Cheung, E.P.; Chan, K.K.; Ma, K.K.; Tang, S.W. Web-based survey of depression, anxiety and
stress in first-year tertiary education students in Hong Kong. Aust. N. Z. J. Psychiatry 2006, 40, 777–782.
[CrossRef] [PubMed]

7. Stallman, H. Psychological distress in university students: A comparison with general population data.
Aust. Psychol. 2010, 45, 249–257. [CrossRef]

8. Reddy, P.; Rankins, D.; Timoshanko, A.; Dunbar, J. Life! In Australia: Translating prevention research into a
large-scale intervention. J. Diabetes Vasc. Dis. 2011, 11, 193–197. [CrossRef]

9. Said, D.; Kypri, K.; Bowman, J. Risk factors for mental disorder among university students in Australia:
Findings from a web-based cross-sectional survey. Soc. Psychiatry Psychiatr. Epidemiol. 2013, 48, 935–944.
[CrossRef]

10. Tao, S.; Wu, X.; Zhang, Y.; Zhang, S.; Tong, S.; Tao, F. Effects of Sleep Quality on the Association between
Problematic Mobile Phone Use and Mental Health Symptoms in Chinese College Students. Int. J. Environ.
Res. Public Health 2017, 14, 185–195. [CrossRef]

11. Pallos, H.; Gergely, V.; Yamada, N.; Miyazaki, S.; Okawa, M. The quality of sleep and factors associated with
poor sleep in Japanese graduate students. Sleep Biol. Rhythm. 2007, 5, 234–238. [CrossRef]

12. Roth, T. Insomnia: Definition, prevalence, etiology, and consequences. J. Clin. Sleep Med. 2007, 3, 7–10.

http://dx.doi.org/10.1080/03069885.2012.743110
http://dx.doi.org/10.1177/2055102918786869
http://www.ncbi.nlm.nih.gov/pubmed/30083371
http://dx.doi.org/10.3109/09638230902968308
http://www.ncbi.nlm.nih.gov/pubmed/20812852
http://dx.doi.org/10.1016/j.jad.2013.01.004
http://www.ncbi.nlm.nih.gov/pubmed/23411024
http://dx.doi.org/10.1007/s00127-008-0345-x
http://www.ncbi.nlm.nih.gov/pubmed/18398558
http://dx.doi.org/10.1080/j.1440-1614.2006.01883.x
http://www.ncbi.nlm.nih.gov/pubmed/16911753
http://dx.doi.org/10.1080/00050067.2010.482109
http://dx.doi.org/10.1177/1474651411410724
http://dx.doi.org/10.1007/s00127-012-0574-x
http://dx.doi.org/10.3390/ijerph14020185
http://dx.doi.org/10.1111/j.1479-8425.2007.00316.x


Int. J. Environ. Res. Public Health 2018, 15, 2881 11 of 12

13. Glozier, N.; Martiniuk, A.; Patton, G.; Ivers, R.; Li, Q.; Hickie, I. Short sleep duration in prevalent and
persistent psychological distressing young adults: The DRIVE study. Sleep 2010, 33, 1139–1145. [CrossRef]
[PubMed]

14. Fleming, L.; Randell, K.; Harvey, C.J.; Espie, C.A. Does cognitive behaviour therapy for insomnia reduce
clinical levels of fatigue, anxiety and depression in cancer patients? Psychooncology 2014, 23, 679–684.
[CrossRef] [PubMed]

15. Gebara, M.A.; Siripong, N.; DiNapoli, E.; Maree, R.D.; Germain, A.; Reynolds, C.F.; Kasckow, J.W.;
Weiss, P.M.; Karp, J.F. Effect of insomnia treatments on depression: A systematic review and meta-analysis.
Depress Anxiety 2018, 35, 784–794. [CrossRef] [PubMed]

16. Xu, Z.; Su, H.; Zou, Y.; Chen, J.; Wu, J.; Chang, W. Sleep quality of Chinese adolescents: Distribution and its
associated factors. J. Paediatr. Child. Health 2012, 48, 138–145. [CrossRef] [PubMed]

17. Voelker, R. Stress, sleep loss, and substance abuse create potent recipe for college depression. J. Am.
Med. Assoc. 2004, 291, 2177e9.

18. Gellis, L.A.; Arigo, D.; Elliott, J.C. Cognitive refocusing treatment for insomnia: A randomized controlled
trial in university students. Behav. Ther. 2013, 44, 100–110. [CrossRef]

19. Schmidt, R.E.; Gay, P.; Ghisletta, P.; Van Der Linden, M. Linking impulsivity to dysfunctional thought control
and insomnia: A structural equation model. J. Sleep Res. 2010, 19, 3–11. [CrossRef]

20. Yoshioka, E.; Saijo, Y.; Kita, T.; Satoh, H.; Kawaharada, M.; Fukui, T. Gender differences in insomnia and
the role of paid work and family responsibilities. Soc. Psychiatry Psychiatr. Epidemiol. 2012, 47, 651–662.
[CrossRef]

21. Jaussent, I.; Dauvilliers, Y.; Ancelin, M.L.; Dartigues, J.F. Insomnia symptoms in older adults: Associated
factors and gender differences. Geriatr. Psychiatry 2011, 19, 88–97. [CrossRef] [PubMed]

22. Jiang, X.; Zheng, X.; Yang, J.; Ye, C.; Chen, Y.; Zhang, Z.; Xiao, Z. A systematic review of studies on the
prevalence of insomnia in university students. Public Health 2015, 129, 1579–1584. [CrossRef] [PubMed]

23. Ikeda, T.; Nagai, T.; Kato-Nishimura, K.; Mohri, I.; Taniike, M. Sleep problems in physically disabled children
and burden on caregivers. Brain Dev. 2012, 34, 223–229. [CrossRef] [PubMed]

24. Bahammam, A.; Bin S., A.; Al-faris, E.; Shaikh, S. Sleep duration and its correlates in a sample of Saudi
elementary school children. Singap. Med. J. 2006, 47, 875–881.

25. Chen, L.; Wang, L.; Qiu, X.; Yang, X.; Qiao, Z.; Yang, Y.; Liang, Y. Depression among Chinese University
students: Prevalence and socio-demographic correlates. PLoS ONE 2013, 8, 583–588.

26. Suen, L.K.; Hon, K.L.E.; Tam, W.W. Association between sleep behavior and sleep-related factors among
university students in Hong Kong. Chronobiol. Int. 2008, 25, 760–775. [CrossRef]

27. Zhao, X.; Haste, H.; Selman, L.R.; Luan, Z. Compliant, Cynical, or Critical: Chinese Youth’s Explanations of
Social Problems and Individual Civic Responsibility. Youth Soc. 2017, 49, 1123–1148. [CrossRef]

28. Lemma, S.; Gelaye, B.; Berhane, Y.; Worku, A.; Williams, M.A. Sleep quality and its psychological correlates
among university students in Ethiopia: A cross-sectional study. BMC Psychiatry 2012, 12, 237–244. [CrossRef]

29. Primack, B.A.; Bisbey, M.A.; Shensa, A.; Bowman, N.D.; Karim, S.A.; Knight, J.M.; Sidani, J.E. The association
between valence of social media experiences and depressive symptoms. Depress Anxiety 2018, 35, 784–794.
[CrossRef]

30. Cornelius, B.L.R.; Groothoff, J.W.; Klink, J.J.L.; Brouwer, S. The performance of the K10, K6 and GHQ-12 to
screen for present state DSM-IV disorders among disability claimants. BMC Public Health 2013, 13, 128–136.
[CrossRef]

31. Cheung, N.W.T. Rural-to-urban migrant adolescents in Guangzhou, China: Psychological health,
victimization, and local and trans-local ties. Soc. Sci. Med. 2013, 93, 121–129. [CrossRef] [PubMed]

32. Jin, L.; Wen, M.; Fan, J.X.; Wang, G. Trans-local ties, local ties and psychological well-being among
rural-to-urban migrants in Shanghai. Soc. Sci. Med. 2012, 75, 288–296. [CrossRef] [PubMed]

33. Wen, M.; Fan, J.; Jin, L.; Wang, G. Neighborhood effects on health among migrants and natives in Shanghai,
China. Health Place 2010, 16, 452–460. [CrossRef] [PubMed]

34. Cella, D.; Gershon, R.; Bass, M.; Rothrock, N. Assessment center user manual: PROMIS depression scoring
manual. 2015. Available online: https://www.webcitation.org/6sDme4hlP (accessed on 9 September 2015).

35. Buysse, D.J.; Reynolds, C.F.; Monk, T.H.; Hoch, C.C.; Yeager, A.L.; Kupfer, D.J. Quantification of subjective
sleep quality in healthy elderly men and women using the Pittsburgh Sleep Quality Index (PSQI). Sleep 1991,
14, 331–338. [PubMed]

http://dx.doi.org/10.1093/sleep/33.9.1139
http://www.ncbi.nlm.nih.gov/pubmed/20857859
http://dx.doi.org/10.1002/pon.3468
http://www.ncbi.nlm.nih.gov/pubmed/24458543
http://dx.doi.org/10.1002/da.22776
http://www.ncbi.nlm.nih.gov/pubmed/29782076
http://dx.doi.org/10.1111/j.1440-1754.2011.02065.x
http://www.ncbi.nlm.nih.gov/pubmed/21470332
http://dx.doi.org/10.1016/j.beth.2012.07.004
http://dx.doi.org/10.1111/j.1365-2869.2009.00741.x
http://dx.doi.org/10.1007/s00127-011-0370-z
http://dx.doi.org/10.1097/JGP.0b013e3181e049b6
http://www.ncbi.nlm.nih.gov/pubmed/20808113
http://dx.doi.org/10.1016/j.puhe.2015.07.030
http://www.ncbi.nlm.nih.gov/pubmed/26298588
http://dx.doi.org/10.1016/j.braindev.2011.04.011
http://www.ncbi.nlm.nih.gov/pubmed/21602006
http://dx.doi.org/10.1080/07420520802397186
http://dx.doi.org/10.1177/0044118X14559504
http://dx.doi.org/10.1186/1471-244X-12-237
http://dx.doi.org/10.1002/da.22779
http://dx.doi.org/10.1186/1471-2458-13-128
http://dx.doi.org/10.1016/j.socscimed.2013.06.021
http://www.ncbi.nlm.nih.gov/pubmed/23906129
http://dx.doi.org/10.1016/j.socscimed.2012.03.014
http://www.ncbi.nlm.nih.gov/pubmed/22546316
http://dx.doi.org/10.1016/j.healthplace.2009.12.001
http://www.ncbi.nlm.nih.gov/pubmed/20060767
https://www.webcitation.org/6sDme4hlP
http://www.ncbi.nlm.nih.gov/pubmed/1947597


Int. J. Environ. Res. Public Health 2018, 15, 2881 12 of 12

36. Guo, Y.; Liu, Y.; Huang, X.; Rong, Y.; He, M.; Wang, Y.; Yuan, J.; Wu, T.; Chen, W. The Effects of Shift Work
on Sleeping Quality, Hypertension and Diabetes in Retired Workers. PLoS ONE 2013, 8, 71–107. [CrossRef]
[PubMed]

37. Grandner, M.A.; Ruiter Petrov, M.E.; Rattanaumpawan, P.; Jackson, N.; Platt, A.; Patel, B.P. Sleep symptoms,
race/ethnicity, and socioeconomic position. J. Clin. Sleep Med. 2013, 9, 897–905. [CrossRef] [PubMed]

38. McCurry, S.M.; Song, Y.; Martin, J.L. Sleep in caregivers: What we know and what we need to learn.
Curr. Opin. Psychiatry 2015, 28, 497–503. [CrossRef]

39. Chen, Y.; Kawachi, I.; Subramanian, S.V.; Acevedo-Garcia, D.; Lee, Y.J. Can social factors explain sex
differences in insomnia? Findings from a national survey in Taiwan. J. Epidemiol. Commun. Health 2005, 59,
488–494. [CrossRef]

40. Magee, C.A.; Reddy, P.; Robinson, L.; McGregor, A. Sleep quality subtypes and obesity. Health Psychol. 2016,
35, 1289–1297. [CrossRef]

41. Joao, K.A.D.R.; Jesus, S.N.; Carmo, C.; Pinto, P. The impact of sleep quality on the mental health of a
non-clinical population. Sleep Med. 2018, 46, 69–73. [CrossRef]

42. Lu, X. Research Report on Social Stratum in Contemporary China; Social Sciences Academic Press: Beijing,
China, 2002.

43. Mao, Z.H.; Zhao, X.D. The effects of social connections on self-rated physical and mental health among
internal migrant and local adolescents in Shanghai, China. BMC Public Health 2012, 12, 97–105. [CrossRef]
[PubMed]

44. Rospleszcz, S.; Janitza, S.; Boulesteix, A. Categorical variables with many categories are preferentially
selected in bootstrap-based model selection procedures for multivariable regression models. Biom. J. 2016,
58, 652–673. [CrossRef] [PubMed]

45. Royston, P.; Sauerbrei, W. Multivariable Model-Building: A Pragmatic Approach to Regression Anaylsis Based on
Fractional Polynomials for Modelling Continuous Variables; John Wiley & Sons: Chichester, UK, 2008.

46. Anders, M.P.; Breckenkamp, J.; Blettner, M.; Schlehofer, B.; Berg-Beckhoff, G. Association between
socioeconomic factors and sleep quality in an urban population-based sample in Germany. Eur. J.
Public Health 2013, 24, 968–973. [CrossRef] [PubMed]

47. Stewart-Brown, S.; Evans, J.; Patterson, J.; Petersen, S.; Doll, H. The health of students in institutes of higher
education: An important and neglected public health problem? J. Public Health Med. 2000, 22, 492–499.
[CrossRef] [PubMed]

48. Lavie, P.; Pillar, G.; Malhotra, A. Sleep Disorders: Diagnosis, Management & Treatment, A and Book for Clinicians;
Martin Dunitz Ltd.: London, UK, 2002.

49. Rozin, P.; Royzman, E.B. Negativity bias, negativity dominance, and contagion. Person. Soc. Psychol. Rev.
2001, 5, 296–320. [CrossRef]

50. Suen, L.K.; Tam, W.W.; Hon, K. Association of sleep hygiene-related factors and sleep quality among
university students in Hong Kong. Hong Kong Med. J. 2010, 16, 180–185.

51. Lund, H.G.; Reider, B.D.; Whiting, A.B.; Prichard, J.R. Sleep patterns and predictors of disturbed sleep in a
large population of college students. J. Adolesc. Health 2010, 46, 124–132. [CrossRef]

52. Li, L.; Liu, P.; Sun, H. Male or female, who is happier? Stat. Res. 2017, 34, 82–93. (In Chinese)

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1371/journal.pone.0071107
http://www.ncbi.nlm.nih.gov/pubmed/23976988
http://dx.doi.org/10.5664/jcsm.2990
http://www.ncbi.nlm.nih.gov/pubmed/23997702
http://dx.doi.org/10.1097/YCO.0000000000000205
http://dx.doi.org/10.1136/jech.2004.020511
http://dx.doi.org/10.1037/hea0000370
http://dx.doi.org/10.1016/j.sleep.2018.02.010
http://dx.doi.org/10.1186/1471-2458-12-97
http://www.ncbi.nlm.nih.gov/pubmed/22299776
http://dx.doi.org/10.1002/bimj.201400185
http://www.ncbi.nlm.nih.gov/pubmed/27003311
http://dx.doi.org/10.1093/eurpub/ckt175
http://www.ncbi.nlm.nih.gov/pubmed/24280873
http://dx.doi.org/10.1093/pubmed/22.4.492
http://www.ncbi.nlm.nih.gov/pubmed/11192277
http://dx.doi.org/10.1207/S15327957PSPR0504_2
http://dx.doi.org/10.1016/j.jadohealth.2009.06.016
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Method 
	Measure of Psychological Well-Being 
	Sleep Quality 
	Covariates 
	Analysis Strategy 

	Results 
	Discussion 
	Conclusions 
	References

