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Prevalence of depression and its
relationship with quality of life
among university students

in Macau, Hong Kong and mainland
China

Lu Li¥*?*, Grace K. I. Lok?>'?, Song-Li Mei**?, Xi-Ling Cui**?, Feng-Rong An>*?, Lin Li¢,
Teris Cheung’, Gabor S. Ungvari®® & Yu-Tao Xiang%1**

There is compelling evidence that depressive symptoms (depression hereafter) are common in
university students and are considerably influenced by the given socioeconomic context. Being
former European colonies, Macau and Hong Kong are China’s special administrative regions, with
different sociocultural and economic background compared to mainland China. This study compared
the prevalence of depression in university students between Macau, Hong Kong and mainland China
and examined the association between depression and quality of life (QOL). The Beck Depression
Inventory-Il and the World Health Organization Quality of Life—Brief Version (WHOQOL-BREF) were
used to measure depression and QOL, respectively. Altogether, 2,312 university students participated
in this study. The overall prevalence of depression was 28.9%; 35.2% in Macau, 41.0% in Hong Kong,
and 16.8% in mainland China. Compared to the “No depression” group, students with depression
had significantly lower QOL scores in the physical, psychological, social and environmental domains.
Factors associated with depression were different between the three study sites. Sleep disturbances
and high academic pressure were positively associated with depression in all the three samples. In
mainland China, male students (OR=1.68; 95% Cl: 1.10-2.56) were more likely to have depression
while those who were interested in their major (OR=0.45; 95% Cl: 0.29-0.69) were less likely to

have depression. In Macau, students in Grade 3 (OR=0.56; 95% Cl: 0.36-0.89) and those who were
interested in their major (OR=0.58; 95% Cl: 0.42-0.81) or had optimistic perspective about their future
(OR=0.51; 95% Cl: 0.36-0.73) were less likely to have depression. Nursing students (OR=1.86; 95%
Cl: 1.21-2.87) and students with the average score on major subject less than 65 (OR=3.13; 95% Cl:
1.70-5.78) were more likely to have depression. In Hong Kong, students with optimistic perspective
about their future (OR =0.44; 95% Cl: 0.22-0.91) were less prone to have depression. Depression is
common among Chinese university students, particularly in Macau and Hong Kong. Considering the
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negative impact of depression on QOL, regular screening and effective treatments should be offered
to this population.

Depressive symptoms (depression hereafter) are serious health challenge for university students"* University
students are in transition from adolescence to adulthood, and they are confronted by considerable stress in rela-
tion to academic demands. Further, they are expected to live independently and maintain good social relationship
with others, which probably increase the risk of mental health problems. A meta-analysis found that the global
prevalence of depression among baccalaureate students was 30.6%, ranging from 7.9 to 84.5%". The variation
of prevalence figures across different areas could be due to the use of different instruments, and a variety of
sociocultural and environmental factors®.

In 2018, the number of university students in China was 38.33 million accounting for around one fifth of
university students globally®. In order to reduce the negative health outcomes of depression and develop preven-
tive measures, it is important to understand the epidemiology and risk factors of depression in this segment of
the population. Demographic and clinical characteristics significantly associated with depression in university
students include female sex®~, family history of depression®, and sleep disturbances®!’. Good academic results
reduced the risk of depression®'’. Students who were dissatisfied with their major subject or had learning dif-
ficulties were more likely to suffer from depression®.

Depressive symptoms such as poor concentration, sadness, loss of interest or pleasure, disturbed sleep or
appetite, fatigue, guilty feelings or low self-worth!!, all have negative impact on quality of life (QOL). QOL is
defined as the persons’ perception of their lives in the context of their culture and value systems. QOL is related
to the person’s goals, expectations and concerns'?. QOL comprises the following components of overall health
and well-being: physical and mental health, satisfaction with the environment and social relationships'?.

The epidemiology of mood disorders is considerably influenced by the given socioeconomic context'*'S, thus
the epidemiology of depression in different countries and areas with different socioeconomic backgrounds need
to be examined separately. In China, there are special administrative regions which have different sociocultural
and political systems, and levels of industrialization and urbanization'’. Being the former colonies of European
countries, the two special administrative regions of China, Hong Kong and Macau, have quite different sociocul-
tural and economic backgrounds compared to the other areas of China. Western upbringing in ways of values,
mixed with elements of traditional Chinese culture could increase the risk of depression among young people's.
To the best of our knowledge, no studies have compared the prevalence of depression in general or in students
in particular between Macau, Hong Kong and mainland China. Thus the aim of this study was to examine the
prevalence of depression and its relationship with demographic data and QOL in university students in Macau,
Hong Kong and mainland China.

Results

Altogether 2,523 students were invited to participate in this study; 2,312 students completed the study yielding
a response rate of 91.6%. The overall prevalence of depression was 28.9% (95% CI: 27.08-30.77%); 35.2% (95%
CI: 32.2-38.3%) in Macau, 41.0% (95% CI: 36.56-45.65%) in Hong Kong and 16.8% (95% CI: 14.58-19.37%)
in mainland China.

Table 1 shows the basic demographic and clinical characteristics of the whole sample according to study sites.
Table 2 presents the comparison between the ‘Depression’ and ‘No-depression’ groups in terms of demographic
and clinical characteristics and QOL. After controlling for the potential confounders, students without depres-
sion had higher QOL in physical (F,; 5312 =315.7, p<0.001), psychological(F(,, 531, =474.6, p <0.001), social
relationship (F(;; 5315 =167.3, p<0.001), and environmental (F(;, 53,2 =165.8, p <0.001) domains.

Table 3 shows the independent correlates of depression by study sites. Factors associated with depression were
different between the three study sites. Sleep disturbances and high academic pressure were positively associated
with depression in all three samples. In mainland China, male students (OR=1.68; 95% CI: 1.10-2.56) were
more likely to have depression while those who were interested in their major (OR =0.45; 95% CI: 0.29-0.69)
were less likely to have depression. In Macau, students in Grade 3 (OR=0.56; 95% CI: 0.36-0.89) and those
who were interested in their major (OR=0.58; 95% CI: 0.42-0.81) or had optimistic perspective about their
future (OR=0.51; 95% CI: 0.36-0.73) were less likely to have depression. Nursing students (OR =1.86; 95% CI:
1.21-2.87) and students with the average score on major subject less than 65 (OR =3.13; 95% CI: 1.70-5.78) were
more likely to have depression. In Hong Kong, students with optimistic perspective about their future (OR =0.44;
95% CI: 0.22-0.91) were less prone to have depression.

Discussion
To the best of our knowledge, this was the first study that compared the prevalence of depression in university
students between Macau, Hong Kong and mainland China. The prevalence of depression was 28.9% in the whole
sample; Hong Kong had the highest prevalence, followed by Macau and mainland China. Post-hoc comparisons
with Bonferroni correction found that university students in mainland China were less likely to have depression
compared to those in Macau (16.8% vs. 35.2%; Xz =82.0, p<0.001) and Hong Kong (16.8% vs. 41.0%; Xz =95.2,
p<0.001). There was no significant difference in the prevalence of depression between Macau and Hong Kong
at the significance level of 0.017 using Bonferroni corrections. The difference between Hong Kong and mainland
China was similar to a previous study (43.9% vs. 24.8%)", while the figure in mainland China was similar to
findings of a meta-analysis of 39 studies in Chinese university students (23.8%, 95% CI: 19.9-28.5%)’.
Socioeconomic and cultural factors are closely associated with the occurrence and subjective experience of
depression®. Although the socioeconomic and cultural context characterizing the three sites were not measured
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Mainland

Macau Hong Kong | China Total sample

(n=928) (n=446) (n=938) (n=2,312)

N % N % N % N %
Male 230 24.8 | 135 30.3 | 227 24.2 592 25.6
Religious beliefs 143 154 75 16.8 99 10.6 317 14.3
Family history of psychiatric disorders 22 24 11 2.5 30 32 63 2.7
Grade
First 454 48.9 28 6.3 | 274 29.2 756 32.7
Second 157 169 | 122 27.4 | 281 30.0 560 242
Third 157 16.9 86 193 | 272 29.0 515 22.3
Fourth or fifth 160 17.2 1210 47.1 | 111 11.8 481 20.8
Nursing students 246 26.5 0 0 232 24.7 478 20.7
Interested in their major subject
Fair or dislike 382 41.2 | 318 71.3 | 507 54.1 | 1,207 |52.2
Like 546 58.8 | 128 28.7 | 431 459 | 1,105 |4738
Academic pressure
Little or no pressure 647 69.7 | 358 80.3 | 700 74.6 | 1705 73.7
High pressure 281 30.3 88 19.7 | 238 25.4 607 26.3
Academic performance
85-100 131 14.1 21 4.7 |319 34.0 471 20.4
75-84 349 37.6 | 183 41.0 | 407 43.4 939 40.6
66-74 287 30.9 | 180 404 | 154 16.4 621 26.9
<65 161 17.4 62 13.9 58 6.2 281 12.2
Perspective on future
Fair or pessimistic 502 54.1 | 390 87.4 | 553 59.0 | 1,445 |62.5
Optimistic 426 45.9 56 126 |385 41.0 867 37.5
Sleep disturbances 106 114 | 66 14.8 | 65 6.9 | 237 10.3
Depression 327 352 | 183 41.0 | 158 16.8 668 28.9

Mean |SD |Mean |SD |Mean |SD | Mean |SD
Age (years) 19.7 1.6 21.2 1.6 20.3 1.4 20.3 1.6
BMI 20.5 31 20.1 3.0 21.1 3.4 20.6 32

Table 1. Socio-demographic characteristics of university students in Macau, Hong Kong and mainland China.
BMI body mass index.

due to the lack of standardized instruments in China, we hypothesized that the difference of depression preva-
lence between the three sites could be partly explained by the interaction and clash between Western lifestyle
and traditional Chinese values and culture resulting in the higher rate of depression among Macau and Hong
Kong students. Students in Macau and Hong Kong are affected by Western culture and lifestyle although the two
cities are Chinese societies. The gap between Western and Chinese traditions may lead to conflicting cultural
idioms thereby increasing the risk of depression’. Cultural values affect the way people perceive and present
with psychological distress, help-seeking behavior and the stigma of mental illness?>*%. For example, self-control,
conformity, and discipline are emphasized in Chinese culture; subthreshold depression, or depressive symptoms
are thought to be acceptable to persons growing up with Western values, but in China many people tend to deny
depression or only express it with somatic signs and symptoms, which results in lower prevalence of depression?'.
In addition, the higher rate of depression in Macau and Hong Kong could be related to personal characteristics.
A comparison between Hong Kong, Shanghai and Beijing students found that Hong Kong students’ self-esteem
was significantly lower than those from Shanghai and Beijing, which was associated with higher rate of depression
in Hong Kong®. Moreover, concealing psychological or psychiatric disturbances among students in mainland
China could also result in the lower rate**.

Factors associated with depression were different between the three study sites apart from sleep disturbances
and high academic pressure that were both positively associated with depression in each site, similar to previous
findings*>?°. A meta-analysis concluded that people with insomnia were more likely to develop depression?’. Sleep
disturbances and depression share risk factors and biological basis; in addition, sleep disturbances are frequent
symptoms of depression®. Consistent with previous studies?®*, students reporting higher academic pressure were
more likely to have depression in this study. Ongoing stress could lead to loneliness, fear, helplessness, useless-
ness, anger, and guilt among other negative feelings and experiences, particularly in individuals with poor coping
mechanisms®, who are more liable to psychological problems including depression®*%. Furthermore, people
with low self-esteem™ usually have higher level of stress, which is also a contributor to depression.

In this study, an optimistic perspective of the future and greater interest in one’s major subject were negatively
associated with depression, which echoes the findings in a study involving Turkish university students®. Positive
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No-depression | Depression
(n=1644) (n=668) Statistics Effect size
N % N % XZ | df j Cramer’s V
Male gender 405 246 | 187 28.0 28 |1 0.093 | 0.035
Place 1164 |1 <0.001 | 0.22
Macau 601 36.6 | 327 48.9
Hong Kong 263 16.0 | 183 27.4
Mainland China 780 47.4 | 158 23.7
Religious beliefs 217 13.2 | 100 15.0 1.3 |1 0.26 | 0.023
Family history of psychiatric disorders 42 26 | 21 3.1 06 |1 043 |0.016
Grade 135 |4 0.009 | 0.076
First 538 32.7 | 218 32.6
Second 387 235 | 173 259
Third 396 24.1 | 119 17.8
Fourth or fifth 323 19.6 | 158 23.7
Nursing students 331 20.1 | 147 22.0 1011 0.31 |0.021
Interested in their major subject 441 |1 <0.001 | 0.14
Fair or dislike 786 47.8 | 421 63.0
Like 858 52.2 | 247 37.0
Academic pressure 1236 |1 <0.001 | 0.23
Little or no pressure 1,319 80.2 | 386 57.8
High pressure 325 19.8 | 282 422
Academic performance 1399 |4 <0.001 | 0.26
85-100 395 24.0 76 114
75-84 716 43.6 | 223 334
66-74 401 244 | 220 329
<65 132 8.0 | 149 22.3
Perspective on future 459 |1 <0.001 | 0.14
Fair or pessimistic 956 58.2 | 489 73.2
Optimistic 688 418 | 179 26.8
Sleep disturbances 95 5.8 | 142 21.3 1237 |1 <0.001 | 0.23
Mean |SD |Mean |SD |T/Z |df® P Cohen’s d
Age (years) 20.2 1.6 20.3 1.6 -0.7 2,310 0.51 0.063
BMI 20.7 3.2 20.5 2.8 1.2 2,310 0.21 0.065
Physical QOL 14.9 2.1 12.6 2.0 24.1 2,310 | <0.001 |1.11
Psychological QOL 14.4 2.2 11.6 2.2 27.5 2,310 | <0.001 |1.27
Social QOL 14.0 2.6 12.1 25 16.3 2,310 | <0.001 |0.74
Environmental QOL 13.9 2.3 12.0 2.2 17.9 2,310 | <0.001 |0.84

Table 2. Socio-demographic characteristics of Chinese university students with and without depression. Bold
values =p < 0.05. BMI body mass index, QOL quality of life. chi-square test. "Independent sample T test.

coping styles and attitude reduce the risk of anxiety and depression®. Similar to previous findings®*®*’, students

with average scores of major subject of less than 65 points were more prone to present with depression. Students
with poor academic performance cannot meet their parents’ or teachers’ expectations, therefore they experience
higher stress, anxiety and low self-esteem, paving the way towards depression®**. Conversely, students with
psychiatric disorders, such as depression, are more likely to experience difficulties in their studies*.

Compared to other grades, third grade Macau students were less likely to rate themselves depressed, prob-
ably because by then they could adapt better to university life while they are not yet looking for jobs and face
uncertainty*'. Unlike in mainland China and Hong Kong, in Macau people graduating elsewhere cannot get a
work permit thus Macau students have less pressure related to job-hunting, which may also lower the risk of
depression.

Findings regarding gender differences with respect to the prevalence of depression among college students
have been contradictory*>*. In this study, male students had a higher prevalence of depression in mainland
China, but not in Macau and Hong Kong. This may be related to gender differences in seeking psychological
help in China, where male students are less likely to utilize mental health services*. Inconsistent with results of
previous studies*’, no association was found between family history of mental disorders and depression in either
of the sites. Data on family history of mental disorders were collected by self-report in this study, which method
is less reliable due to fear of stigma and discrimination. Nursing students were more prone to have depression
(OR=1.86; 95% CI: 1.21-2.87) in Macau, but not in mainland China. We hypothesized that this may be related
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Mainland China Macau Hong Kong
Variable OR | 95% CI P OR | 95% CI P OR | 95% CI P
Male gender 1.68 | 1.10-2.56 0.017 |0.88 |0.61-1.26 0.48 1.10 |0.70-1.72 | 0.68

Family history of psychiatric disorders | 1.15 | 0.44-3.03 0.78 |0.71 |0.27-1.87 0.48 1.16 |0.31-4.39 |0.83
Grade

First 1.0 0.56 1.0 0.007 | 1.0 0.18
Second 0.75 |0.45-1.25 0.27 1.29 |0.85-1.96 0.23 2.90 |0.99-8.5 0.052
Third 0.70 | 0.42-1.17 0.18 0.56 | 0.36-0.89 0.013 | 1.87 |0.61-5.73 |0.27
Fourth or fifth 0.82 | 0.43-1.56 0.54 0.70 | 0.45-1.09 0.12 2.29 |0.8-6.53 0.12

Academic performance

85-100 1.0 1.0 1.0

75-84 0.93 |0.59-1.47 0.77 | 113 |0.67-1.92 0.65 | 178 |0.58-5.50 |0.32
66-74 1.04 |0.59-1.83 0.89 1.59 |0.93-2.74 0.09 223 10.71-7.0 0.17
<65 1.51 ]0.72-3.15 027 |3.13 |170-578 | <0.001 |2.05 |0.59-7.05 |0.26
Nursing student 0.89 |0.54-1.46 0.65 1.86 | 1.21-2.87 0.005 | - - -
Interested in their major subject 0.45 ]0.29-0.69 | <0.001 | 0.58 |0.42-0.81 0.001 |1.02 |0.62-1.66 |0.94
High academic stress 298 |2.03-439 | <0.001 |2.39 |1.71-3.34 | <0.001 |2.67 |1.57-4.53 |<0.001
Perspective on future

Fair or pessimistic 1.00 1.00 1.00

Optimistic 0.71 |0.46-1.09 0.12 0.51 |0.36-0.73 | <0.001 |0.44 |0.22-0.91 | 0.03
Sleep disturbances 4.00 |2.28-7.03 |<0.001 |2.52 |1.61-3.94 |<0.001 |524 |2.81-9.74 |<0.001

Table 3. Multiple logistic regression analysis of the correlates of depression by study sites. Bold values

are p <0.05. Controlled variables are demographic and clinical variables that significantly associated with
depression in univariate analysis and related factors reported association with depression in previous studies
(gender, major subject, and family history of psychiatric disorders). CI confidence interval, OR odds ratio.

to the relatively low social status of nursing by the young people. This assumption is supported by the increas-
ingly diminishing rate of applications to nursing schools in Macau.

As expected, depression was positively associated with poor QOL in all domains. Depressed students experi-
ence low mood, reduced or loss of interest and pleasure, feelings of guilt or low self-worth, disturbed sleep, low
energy, poor concentration, impaired functions, all of which significantly affect their QOL*.

The strengths of this study are the large sample size, the inclusion of Macau, Hong Kong and mainland China,
and the use of standardized instruments. However, the results should be interpreted with caution due to its meth-
odological limitations. First, this was a cross-sectional study, thus, the causal relationships between depression
and other variables could not be investigated. Second, due to logistical reasons, university students were recruited
only from Beijing and Jilin province in mainland China. The sample size in Hong Kong was relatively small and
only one university in this city participated in the study. The relatively small number of participating universities
also limits the generalizability of the findings to all university students in China. In addition, the relatively high
percentage of nursing students in the study sample is likely to have caused selection bias. Third, due to logistical
reasons, interest in major subject and academic pressure were assessed only by two standardized questions. More
sophisticated measures, preferably standardized scales should be used in future studies.

In conclusion, depression was common in Chinese university students, particularly in Macau and Hong
Kong. Considering the negative impact of depression on their QOL, regular screening for depressive symptoms
should be conducted and effective treatments should be offered to this vulnerable segment of the population.

Methods

Study setting and participants. This study was conducted in two nursing colleges (Kiang Wu Nurs-
ing College of Macau and Beijing Union Nursing University) and three universities with a number of faculties
(University of Macau, Jilin University and Hong Kong ShueYan University) between June and December 2016.
In an earlier survey", the prevalence of depression in Hong Kong university students was 43.9%. Given a signifi-
cance level of 0.05 (two-sided test) and a power of 0.8, at least 436 students were to be recruited in each study
site according to the NCSS-PASS program. The University of Macau is the only public university in Macau with
around 6,000 undergraduates in eight residential colleges. The Kiang Wu Nursing College of Macau had around
500 nursing students. Jilin University is located in Jilin province with approximately 40,000 undergraduates.
Beijing Union Nursing University has around 1,000 undergraduates. Hong Kong Shue Yan University has about
5,000 undergraduates. According to the number of students, grades and residential colleges in participating
universities, 2 residential colleges in University of Macau; 4 grades in Kiang Wu Nursing College of Macau; 4
grades in Hong Kong Shue Yan University, 4 grades in Jilin University and 5 grades in Beijing Union Nursing
University were randomly selected using computer-generated random numbers. The inclusion criteria were: (1)
students aged 18 years and above; (2) fluency in Chinese language (Cantonese or Mandarin); and (3) Willing-
ness to provide written consent and complete the assessment. There were no exclusion criteria. All students in
the selected residential colleges and grades were invited to take part in the study on a voluntary basis. Written
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informed consent was required prior to participation. Students who agreed to participate were given the self-
reported questionnaire and were asked to return the completed questionnaires within one week. Participants
were assured about anonymity and confidentiality. The study protocol was approved by the Ethics Committees
of participating universities.

Assessment instruments and evaluation. A paper-and-pen version data collection sheet was designed
to gather demographic and other information, including gender, age, university, grade, major, level of interest in
the major subject, academic pressure, academic performance, and perspective on future.

The presence and severity of depression were measured with the validated Chinese version of the Beck Depres-
sion Inventory (BDI-II)*¢*’. The BDI-II consists of 21 items, each ranging from 0 (“symptom not present”) to
3 (“symptom strongly present”). In this study, a total BDI score of 14 or higher indicated depression*”*3. Sleep
disturbances in the previous month were examined with the following standardized questions*>**: difficulty ini-
tiating sleep (DIS) (“Have you had difficulty falling sleep in the last month?”); difficulty maintaining sleep (DMS)
(“Have you had difficulty maintaining sleep or waking up often in the last month?”); early morning awakening
(EMA) (“Have you woken up in the middle of the night or early morning in the last month?”). The answers were
recorded as “no’, “sometimes” and “often.” The answer of “often” to any of the three questions indicated sleep
disturbance*®*!. Quality of life was evaluated with the World Health Organization Quality of Life—Brief Version
(WHOQOL-BREF)'**, which is the most widely used QOL measure in Chinese populations with satisfactory
reliability and validity®>*. It consists of 26 items covering four domains: physical health, psychological health,
and social relationships and environmental factors. A higher score indicates a better QOL.

Statistical analyses. Data analyses were performed with the SPSS Version 21.0 (Chicago, Ill. USA) for
Windows. Normal distribution of continuous variables was measured with Kolmogorov-Smirnov test. Compar-
isons between students with and without depression in term of socio-demographic and clinical characteristics
were made with the independent samples t-test and chi-square test, as appropriate. Multiple chi square tests with
Bonferroni correction were conducted to compare the prevalence of depression between Macau, Hong Kong
and mainland China. QOL was compared between the ‘Depression’ and ‘No-depression’ groups with analysis of
covariance (ANCOVA) after controlling for the potentially confounding effects caused by variables that signifi-
cantly differed between the two groups in univariate analyses. Multivariate logistic regression analysis using the
“Enter” method was performed to determine the independent relationships between depression and the socio-
demographic and clinical characteristics. Depression was the dependent variable, while demographic and clini-
cal variables that significantly associated with depression in univariate analysis were the independent variables.
In addition, commonly reported associated factors of depression among university students, such as gender®,
major subject™, family history of mental disorders® were entered as the independent variables.

Human ethics. The study was conducted in accordance with the guidelines of the Declaration of Helsinki.
The protocol of the survey has been approved by the Clinical Research Ethics Committee of the University of
Macao (Approval number: BSEREAPP002-FHS).

Data availability
The data generated and analyzed in this study are available from the corresponding author on request.

Received: 17 November 2019; Accepted: 21 August 2020
Published online: 25 September 2020

References

1. Zawn, V. WHO Report: Depression Is Leading Cause of Disability Worldwide. https://www.goodtherapy.org/blog/who-report-depre
ssion-is-leading-cause-of-disability-worldwide-0406171 (2017).

2. Ibrahim, A. K., Kelly, S. J., Adams, C. E. & Glazebrook, C. A systematic review of studies of depression prevalence in university
students. J. Psychiatr. Res. 47, 391-400. https://doi.org/10.1016/j.jpsychires.2012.11.015 (2013).

3. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders 5th edn. (American Psychiatric Publish-
ing, Philadelphia, 2013).

4. Farrer, L. M., Gulliver, A., Bennett, K., Fassnacht, D. B. & Griffiths, K. M. Demographic and psychosocial predictors of major
depression and generalised anxiety disorder in Australian university students. BMC Psychiatry 16, 241. https://doi.org/10.1186/
$12888-016-0961-z (2016).

5. The Ministry of Education of China. Statistical Communiqué on National Education Development in 2018 (The Ministry of Educa-
tion of China, Beijing, 2018).

6. Simic-Vukomanovic, I. et al. The prevalence and socioeconomic correlates of depressive and anxiety symptoms in a group of 1,940
Serbian university students. Vojnosanit. Pregl. 73, 169-177 (2016).

7. Lei, X. Y., Xiao, L. M., Liu, Y. N. & Li, Y. M. prevalence of depression among Chinese university students: A meta-analysis. PLoS
ONE 11, e0153454. https://doi.org/10.1371/journal.pone.0153454 (2016).

8. Sokratous, S., Merkouris, A., Middleton, N. & Karanikola, M. The prevalence and socio-demographic correlates of depressive
symptoms among Cypriot university students: A cross-sectional descriptive co-relational study. BMC Psychiatry 14, 235. https://
doi.org/10.1186/s12888-014-0235-6 (2014).

9. Franzen, P. L. & Buysse, D. J. Sleep disturbances and depression: Risk relationships for subsequent depression and therapeutic
implications. Dialogues Clin. Neurosci. 10, 473-481 (2008).

10. Supartini, A. et al. The impact of sleep timing, sleep duration, and sleep quality on depressive symptoms and suicidal ideation
amongst Japanese freshmen: The EQUSITE study. Sleep Disord. 2016, 8737654 https://doi.org/10.1155/2016/8737654 (2016).

11. China Daily. China has 1 in 5 of all college students in the world. https://www.chinadaily.com.cn/china/2016-04/08/content_24365
038.htm (2016).

12. WHOQOL Group. Quality of life assessment The World Health Organization perspective. Eur. Psychiatry 12, 263-266 (1997).

13. WHOQOL Group. Development of the WHOQOL rationale and current status. Int. J. Mental Health. 2, 24-56 (1994).

SCIENTIFIC REPORTS |

(2020) 10:15798 | https://doi.org/10.1038/s41598-020-72458-w


http://www.goodtherapy.org/blog/who-report-depression-is-leading-cause-of-disability-worldwide-0406171
http://www.goodtherapy.org/blog/who-report-depression-is-leading-cause-of-disability-worldwide-0406171
https://doi.org/10.1016/j.jpsychires.2012.11.015
https://doi.org/10.1186/s12888-016-0961-z
https://doi.org/10.1186/s12888-016-0961-z
https://doi.org/10.1371/journal.pone.0153454
https://doi.org/10.1186/s12888-014-0235-6
https://doi.org/10.1186/s12888-014-0235-6
https://doi.org/10.1155/2016/8737654
http://www.chinadaily.com.cn/china/2016-04/08/content_24365038.htm
http://www.chinadaily.com.cn/china/2016-04/08/content_24365038.htm

www.nature.com/scientificreports/

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24.
25.
26.
27.
28.
29.
30.
. Mosley, T. H. Jr. et al. Stress, coping, and well-being among third-year medical students. Acad. Med. 69, 765-767 (1994).
32.
33.
34.
35.
36.

37.

38.

39.
40.
41.
42.

43.

44,
45.
46.
47.
48.
49.

50.
51.

52.

53.

Compton, W. M., Conway, K. P, Stinson, E S. & Grant, B. E Changes in the prevalence of major depression and comorbid substance
use disorders in the United States between 1991-1992 and 2001-2002. Am. J. Psychiatry 163, 2141-2147 (2006).

Heim, E., Wegmann, I. & Maercker, A. Cultural values and the prevalence of mental disorders in 25 countries: A secondary data
analysis. Soc. Sci. Med. 1982(189), 96-104. https://doi.org/10.1016/j.socscimed.2017.07.024 (2017).

Schotte, C. K., Van Den Bossche, B., De Doncker, D., Claes, S. & Cosyns, P. A biopsychosocial model as a guide for psychoeduca-
tion and treatment of depression. Depress Anxiety 23, 312-324. https://doi.org/10.1002/da.20177 (2006).

Parker, G., Gladstone, G. & Chee, K. T. Depression in the planet’s largest ethnic group: The Chinese. Am. J. Psychiatry 158, 857-864.
https://doi.org/10.1176/appi.ajp.158.6.857 (2001).

Beck, A. T., Steer, R. A. & Brown, G. K. Manual for the Beck Depression Inventory-II (Psychological Corporation, SanAntonio,
1996).

Song, Y. et al. Depression in college: Depressive symptoms and personality factors in Beijing and Hong Kong college freshmen.
Compr. Psychiatry 49, 496-502. https://doi.org/10.1016/j.comppsych.2008.02.005 (2008).

Steptoe, A., Tsuda, A., Tanaka, Y. & Wardle, J. Depressive symptoms, socio-economic background, sense of control, and cultural
factors in university students from 23 countries. Int. J. Behav. Med. 14, 97-107. https://doi.org/10.1007/bf03004175 (2007).
Chan, K. P, Hung, S. E. & Yip, P. S. Suicide in response to changing societies. Child Adolescent Psychiatr. Clin. N. Am. 10, 777-795
(2001).

Horwitz, A. G. et al. Sociodemographic differences in barriers to mental health care among college students at elevated suicide
risk. J. Affect Disord. 15, 123-130. https://doi.org/10.1016/j.jad.2020.03.115 (2020).

Peltzer, K. & Pengpid, S. Depressive symptoms and social demographic, stress and health risk beheaviour among university stu-
dents in 26 low-, middle- and high-income countries. Int. J. Psychiatry Clin. Pract. 19, 259-265. https://doi.org/10.3109/13651
501.2015.1082598 (2015).

Petras, N. & Wing, C. H. A study on mental health of secondary school students in three metropolitan cities in China: Hong Kong,
Shanghai, and Beijing. Int. J. Adolesc. Med. Health 20, 53-62 (2008).

Wigg, C. M., Filgueiras, A. & Gomes Mda, M. The relationship between sleep quality, depression, and anxiety in patients with
epilepsy and suicidal ideation. Arq. Neuropsiquiatr. 72, 344-348 (2014).

Baglioni, C. et al. Insomnia as a predictor of depression: A meta-analytic evaluation of longitudinal epidemiological studies. J.
Affect Disord. 135, 10-19. https://doi.org/10.1016/j.jad.2011.01.011 (2011).

Riemann, D., Berger, M. & Voderholzer, U. Sleep and depression—Results from psychobiological studies: An overview. Biol Psychol
57,67-103 (2001).

Dressler, W. W. Stress and Adaptation in the Context of Culture: Depression in a Southern Black Community (State University of
New York Press, New York, 1991).

Beiter, R. et al. The prevalence and correlates of depression, anxiety, and stress in a sample of college students. J. Affect Disord. 173,
90-96. https://doi.org/10.1016/j.jad.2014.10.054 (2015).

Hudd, S. S. et al. Stress at college: Effects on health habits, health status and self-esteem. Coll. Stud. J. 34, 217 (2000).

Williams, S. M., Arnold, P. K. & Mills, J. N. Coping with stress: A survey of Murdoch University veterinary students. J. Vet. Med.
Educ. 32,201-212 (2005).

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. 43, 667-672. https://doi.org/10.1007/s00127-008-0345-x (2008).

Ano, G. G. & Vasconcelles, E. B. Religious coping and psychological adjustment to stress: A meta-analysis. J. Clin. Psychol. 61,
461-480. https://doi.org/10.1002/jclp.20049 (2005).

Andrews, B. & Wilding, J. M. The relation of depression and anxiety to life-stress and achievement in students. Br. J. Psychol. 95,
509-521. https://doi.org/10.1348/0007126042369802 (2004).

Hysenbegasi, A., Hass, S. L. & Rowland, C. R. The impact of depression on the academic productivity of university students. J.
Ment. Health Policy Econ. 8, 145-151 (2005).

Schone, C., Tandler, S. S. & Stiensmeier-Pelster, J. Contingent self-esteem and vulnerability to depression: Academic contingent
self-esteem predicts depressive symptoms in students. Front Psychol. 6, 1-13. https://doi.org/10.3389/fpsyg.2015.01573 (2015).
Zheng, X., Wang, D,, Yu, P, Yao, S. & Xiao, J. Low self-esteem as a vulnerability differentially predicts symptom dimensions of
depression in university students in China: A 6-month longitudinal study. Psych J. 3, 273-281. https://doi.org/10.1002/pch;j.73
(2014).

Sindhu, P. Prevalence of depressive symptom and its associated factors in Chinese university students. Int. J. Indian Psychol. 4,
49-54 (2016).

Arslan, G., Ayranci, U, Unsal, A. & Arslantas, D. Prevalence of depression, its correlates among students, and its effect on health-
related quality of life in a Turkish university. Ups. J. Med. Sci. 114, 170-177. https://doi.org/10.1080/03009730903174339 (2009).
Bulent, E., Alis, O. & Nazan, B. Depression and anxiety among medical students: Examining scores of the beck depression and
anxiety inventory and the depression anxiety and stress scale with student characteristics. Cogent Psychol. 4, 1-12 (2017).

Gao, W, Ping, S. & Liu, X. Gender differences in depression, anxiety, and stress among college students: A longitudinal study from
China. J. Affect Disord. 15, 292-300. https://doi.org/10.1016/j.jad.2019.11.121 (2020).

Cheung, D. K., Tam, D. K. Y., Tsang, M. H., Zhang, D. L. W. & Lit, D. S. W. Depression, anxiety and stress in different subgroups
of first-year university students from 4-year cohort data. J. Affect Disord. 274, 305-314. https://doi.org/10.1016/j.jad.2020.05.041
(2020).

Feng, F. L., Wang, Z. R. & Feng, Z. N. A Meta-analysis of gender differences in attitudes toward seeking professional psychological
help (in Chinese). Chin. J. School Health 37, 383-386 (2016).

Mboya, I. B. et al. Factors associated with mental distress among undergraduate students in northern Tanzania. BMC Psychiatry
20, 1-7. https://doi.org/10.1186/5s12888-020-2448-1 (2020).

Beck, A. T., Ward, C. H., Mendelson, M., Mock, . & Erbaugh, J. An inventory for measuring depression. Arch. Gen. Psychiatry 4,
561-571 (1961).

Zhai, H. et al. Family and college environmental exposures mediate the relationship between parental education and depression
among college students. PLoS ONE 11, e0151759. https://doi.org/10.1371/journal.pone.0151759 (2016).

Liu, X., Uchiyama, M., Okawa, M. & Kurita, H. Prevalence and correlates of self-reported sleep problems among Chinese adoles-
cents. Sleep 23, 27-34 (2000).

Liu, X. & Zhou, H. Sleep duration, insomnia and behavioral problems among Chinese adolescents. Psychiatry Res. 111, 75-85
(2002).

Chiu, H. F. et al. Sleep problems in Chinese elderly in Hong Kong. Sleep 22, 717-726 (1999).

Fang, J. Q,, Hao, Y. T. & Li, C. X. Reliability and validity for Chinese version of WHO quality of life scale (in Chinese). Chin. Ment.
Health J.ournal 13, 203-205 (1999).

Zhang, Y. et al. Quality of life of medical students in China: A study using the WHOQOL-BREE. PLoS ONE 7, e49714. https://doi.
org/10.1371/journal.pone.0049714 (2012).

Xia, P, Li, N, Hau, K. T, Liu, C. & Lu, Y. Quality of life of Chinese urban community residents: A psychometric study of the
mainland Chinese version of the WHOQOL-BREE. BMC Med. Res. Methodol. 12, 37. https://doi.org/10.1186/1471-2288-12-37
(2012).

SCIENTIFIC REPORTS |

(2020) 10:15798 | https://doi.org/10.1038/s41598-020-72458-w


https://doi.org/10.1016/j.socscimed.2017.07.024
https://doi.org/10.1002/da.20177
https://doi.org/10.1176/appi.ajp.158.6.857
https://doi.org/10.1016/j.comppsych.2008.02.005
https://doi.org/10.1007/bf03004175
https://doi.org/10.1016/j.jad.2020.03.115
https://doi.org/10.3109/13651501.2015.1082598
https://doi.org/10.3109/13651501.2015.1082598
https://doi.org/10.1016/j.jad.2011.01.011
https://doi.org/10.1016/j.jad.2014.10.054
https://doi.org/10.1007/s00127-008-0345-x
https://doi.org/10.1002/jclp.20049
https://doi.org/10.1348/0007126042369802
https://doi.org/10.3389/fpsyg.2015.01573
https://doi.org/10.1002/pchj.73
https://doi.org/10.1080/03009730903174339
https://doi.org/10.1016/j.jad.2019.11.121
https://doi.org/10.1016/j.jad.2020.05.041
https://doi.org/10.1186/s12888-020-2448-1
https://doi.org/10.1371/journal.pone.0151759
https://doi.org/10.1371/journal.pone.0049714
https://doi.org/10.1371/journal.pone.0049714
https://doi.org/10.1186/1471-2288-12-37

www.nature.com/scientificreports/

54. Al-Maashani, M. et al. Prevalence and correlates of depressive symptoms among medical students: A cross-sectional single-centre
study. East Asian Arch. Psychiatry 30, 28-31. https://doi.org/10.12809/eaap1882 (2020).

55. Flesch, B. D., Houvessou, G. M., Munhoz, T. N. & Fassa, A. G. Major depressive episode among university students in Southern
Brazil. Rev. Saude Publica 54, 1-11. https://doi.org/10.11606/s1518-8787.2020054001540 (2020).

Acknowledgements

The study was supported by the University of Macau (No. MYRG2019-00066-FHS), the National Key Research
and Development Program of China (No. 2016YFC1307200), the Beijing Municipal Administration of Hos-
pitals Incubating Program (No. PX2016028), the Beijing Municipal Administration of Hospitals’ Ascent Plan
(No. DFL20151801) and Science and Technology Plan Project of Guangdong Province (No. 2019B030316001).

Author contributions

Study design: L.L., Y.-T.X., Data collection: Grace K.LL., S.-L.M., X.-L.C., E-R.A,, T.C. Analysis and interpretation
of data: L.L., L.L., Drafting of the manuscript: L.L. Critical revision of the manuscript: Y.-T.X., G.S.U., Approval
of the final version for publication: all the authors.

Competing interests
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to L.L. or Y.-T.X.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International

= License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2020

SCIENTIFIC REPORTS |

(2020) 10:15798 | https://doi.org/10.1038/s41598-020-72458-w


https://doi.org/10.12809/eaap1882
https://doi.org/10.11606/s1518-8787.2020054001540
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Prevalence of depression and its relationship with quality of life among university students in Macau, Hong Kong and mainland China
	Results
	Discussion
	Methods
	Study setting and participants. 
	Assessment instruments and evaluation. 
	Statistical analyses. 
	Human ethics. 

	References
	Acknowledgements


