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Abstract: Although mental health problems among Hong Kong university students are serious, there
is a lack of studies examining the psychometric properties of related assessment scales and corre-
lates. This study attempted to validate the Depression Anxiety Stress Scales (DASS) in Hong Kong
university students and examine the demographic (gender), time (cohort), and well-being correlates
(positive youth development attributes and life satisfaction) of psychological morbidity. Confirma-
tory factor analysis (CFA) was used to examine the factor structure of the DASS (n = 6704). Gender
and cohort invariance were further established using a multigroup CFA. The three-factor model of
the DASS showed a superior fit and factorial invariance across gender and five different cohorts.
Regarding gender and cohort correlates of psychological morbidity, males exhibited more depression,
anxiety, and stress symptoms than their female counterparts. The intensity of psychological distress
also escalated after the Umbrella Movement in 2014. Furthermore, well-being measures (positive
youth development and life satisfaction) were negatively associated with depression, anxiety, and
stress. In short, the Chinese DASS demonstrated good psychometric properties. This study also
showed that gender, cohort (occurrence of political events), and well-being were associated with
psychological morbidity indexed by the DASS measures.

Keywords: depression; anxiety; stress; positive youth development; life satisfaction; university
students

1. Introduction

Adolescent mental health problems are a growing concern [1]. Depression, anxiety,
and stress are important indicators of common mental health problems [2,3]. In past
decades, an upward trend of psychological distress has been reported, with an increasing
number of young people suffering from mental health problems all around the world [4-7].
In a meta-analysis of 24 studies, Regehr [8] reported that around half of university students
displayed moderate levels of mental health problems such as depression, anxiety, and
stress. In the United States [5], researchers found that 33% of university students exhibited
depressive symptoms, 40% exhibited anxiety symptoms, and 38% showed symptoms of
stress. In mainland China, Gao [6] found that 32%, 45%, and 26% of university students
exhibited depression, anxiety, and stress, respectively. The high prevalence of psychological
morbidity among university students is alarming and deserves further investigation and
intervention.

Hong Kong is a highly competitive city where young people face huge stress such as
academic/career challenges, high property prices, and low income [1], with a significant
number of young locals displaying psychological distress [9]. A 10-year longitudinal cohort
study indicated that the percentage of the Hong Kong adult population with depression
increased from 1.9% between 2009 and 2014 to 11.2% in 2019 [10]. Moreover, many studies
have found that mental health problems and psychological morbidity are quite common
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among university students [5,7-9,11]. In a study of 7915 freshmen in Hong Kong, Wong
et al. [9] found that 21%, 41%, and 27% of students displayed moderately severe or above-
average levels of depression, anxiety, and stress levels, respectively. Similarly, in a survey
involving 1200 university students in Hong Kong, 68.5% of participants reported mild to
severe depression symptoms, and 54.4% reported mild to severe symptoms of anxiety [11].
Due to the high lifetime prevalence of psychological distress and the great suffering of
patients and society, it is urgent to have a deeper understanding of university students’
mental health.

There are two demographic correlates of the psychological morbidity of university
students which deserve attention. First, gender differences in psychological morbidity have
long been a focus of researchers, but the findings are mixed. Although many traditional
viewpoints have supposed that females are more vulnerable to negative events and have
more mental health problems than males in general [12,13], an increasing number of studies
have argued that males suffer from more burnout and psychological distress than females
in the contemporary world (e.g., [14,15]). Specifically, although some scholars found that
females are more depressed than males (e.g., [16-19]), a comparable number of research
findings discovered that males reported higher scores on depression scales than females
(e.g., [6,9,15,19,20]). In regard to anxiety, most of the existing studies have revealed a higher
level of anxiety in females (e.g., [4,6,9,17,21]), while very few studies have found that males
were more anxious than females in response to controllable events (e.g., [12]). Concerning
stress, some studies have reported that females showed a higher level of stress than males
(e.g., [4,9,18,21]), whereas a limited number of studies have indicated that males are more
stressed than females (e.g., [15]). In short, the gender difference in mental health is unclear.

Secondly, the occurrence of political events is another correlate of the mental health
of young people. Obviously, the occurrence of political events, such as protests, riots,
revolutions, or political instability, would also constitute risk factors for adolescent devel-
opment [22,23]. Thus, different cohorts of young people may display different levels of psy-
chological morbidity in response to the political events they experience. Unfortunately, few
studies have examined how political factors may influence adolescent development [24].

Besides gender and political event correlates, there are well-being correlates of psy-
chological morbidity. Conceptually speaking, there are two domains of well-being [25],
including eudaimonic well-being (i.e., self-realization and fully functioning) and hedonic
well-being (i.e., pleasure-seeking and avoidance of pain). Although some research has
shown a relationship between negative events and mental health problems, very few stud-
ies have investigated psychological morbidity and well-being indexed by positive youth
development (PYD) attributes and life satisfaction. PYD can be regarded as eudaimonic
well-being [26], which refers to individuals” psychosocial competence and positive function-
ing, which can protect against negative emotions and behaviors [27,28]. Lerner et al. [29]
stated that young people with positive development are less likely to experience mental
health problems such as depression. Zhou et al. [30] uncovered that PYD attributes could
protect young people from depression. Although the benefits of PYD have been widely
studied among adolescents, they have seldom been explored in university students [28,31].

Life satisfaction can be regarded as hedonic well-being [26,32], and the impact of life
satisfaction on depression, anxiety, and stress has been reported (e.g., [33,34]). For instance,
Gilman and Huebner [35] and Tsitsas et al. [36] revealed that life satisfaction had negative
impacts on depression, anxiety, and stress. However, most of the existing studies are based
on Western people [35,36].

In view of the growing mental health problems in university students, the develop-
ment of objective assessment tools is indispensable. In the scientific literature, some scales
have been commonly used to measure mental health problems, but only the DASS can
measure depression, anxiety, and stress using a single instrument. The DASS has been
translated into at least 44 different languages and has been validated across different age
groups, different countries, different regions, and clinical and non-clinical populations [37].
Although some researchers have argued that either the one-factor model [19], the bi-factor
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model [17], or the second-order model/hierarchical factor model [38] is more suitable than
the original three-factor model [39], most studies have supported the three-factor model
(e.g., [40-43]).

Although the DASS has been validated in mainland China [20,42], it has not been
validated in other Chinese communities, including Singapore, Taiwan, Macau, and Hong
Kong. Among the existing Chinese studies using the DASS, Wong et al. [9] revealed that
male university students displayed more depression and less anxiety and stress than their
female counterparts in Hong Kong. Gao et al. [6] found that female mainland Chinese
university students were significantly more anxious than males, with no gender differences
in terms of depression and stress. In short, Chinese findings concerning gender differences
in mental health are equivocal. Furthermore, very limited research has examined the role of
political events in adolescent psychological morbidity. Due to the de-emphasis of holistic
development in Chinese communities [1], only very limited Chinese studies investigated
the role of PYD and life satisfaction in reducing psychological distress, although PYD has
been demonstrated to positively prevent psychological and social problems [30,44]. Finally,
no study has to date examined the relationship between well-being (indexed by PYD and
life satisfaction) and psychological morbidity (indexed by the DASS).

To fill these research gaps, this study examined the factor structure of the DASS in
Hong Kong and also examined the gender, political event, and well-being (PYD and life
satisfaction) correlates and psychological morbidity indexed by the DASS measures. We
attempted to address the following research questions.

Research Question 1: What is the mental health status of university students in Hong
Kong? With reference to the findings that mental health symptoms are widespread in
university students in Hong Kong [7,9-11], we expected that prevalence rates based on the
DASS would be comparable to the existing findings.

Research Question 2: What are the psychometric properties of the DASS in university
students in Hong Kong?

With reference to the literature, we put forward the following two hypotheses:

Hypothesis 1. It was expected that three factors (depression, anxiety, and stress) would emerge
from the data based on the DASS.

Hypothesis 2. It was expected that the DASS would show stable factor structure across gender
and time (five cohorts from 2014/15 to 2018/19 academic years) (Hypothesis 2a and Hypothesis 2b,
respectively).

Research Question 3: Is gender related to the psychological morbidity of university
students in Hong Kong? Based on the existing research findings [9], it was expected that
male students would show more symptoms of depression, anxiety, and stress than their
female counterparts (Hypothesis 3).

Research Question 4: Do different cohorts of students show different levels of psycho-
logical morbidity?

As the political situation in Hong Kong became stressful after 2014 (i.e., Umbrella
Movement), we expected that the depression, anxiety, and stress symptoms would increase
in the cohorts in 2015/16 to 2018/19 academic year (Hypothesis 4).

Research Question 5: Is psychological morbidity related to different aspects of well-
being?

Based on the literature [44—46], it was expected that a higher level of eudaimonic
well-being (indexed by PYD) and a higher level of hedonic well-being (indexed by life
satisfaction) would be negatively related to depression, anxiety, and stress (Hypothesis 5a
and Hypothesis 5b, respectively).
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2. Materials and Methods
2.1. Participants

We collected data from students at the Hong Kong Polytechnic University. These
students took a General University Requirements course entitled “Tomorrow’s Leaders” in
the 2014/15, 2015/16, 2016/17, 2017 /18, and 2018/19 academic years. Except for students
in the Faculty of Business, all Year 1 students at this university are required to take this
subject.

2.2. Procedures

We obtained ethical approval from the university’s institutional review board. Partici-
pation was voluntary, and there was no penalty for students if they refused to participate
in this study. Written informed consent was obtained from each participant prior to data
collection.

2.3. Measures
2.3.1. Depression Anxiety Stress Scales [DASS]

The 21-item DASS [39] includes three subscales: Depression (e.g., “I could not seem to
experience any positive feelings at all”), Anxiety (e.g., “I felt scared without good reason”),
and Stress (e.g., “I found it difficult to relax”). Items are rated on a four-point scale from 0
(not at all) to 3 (most of the time), with higher scores suggesting more mental health problems.
Lovibond and Lovibond [39] classified the severity of depression, anxiety, and stress into
five categories including normal, mild, moderate, severe, and extremely severe. This
scale has demonstrated excellent internal consistency in this study: 0.90, 0.86, and 0.88
for depression, anxiety, and stress, respectively. Both English and Chinese versions of the
DASS have been used in Hong Kong [9]. As English is the teaching medium at the Hong
Kong Polytechnic University, the English version of the DASS was used in this study.

2.3.2. The Chinese Positive Youth Development Scale [CPYDS]

The CPYDS [47] was used to measure the PYD construct of the participants. Specif-
ically, 34 core items around the PYD attributes (Catalano et al., 2004) were rated on a
six-point scale from 1 (strongly disagree) to 6 (strongly agree), with higher scores indicat-
ing greater PYD. This scale has demonstrated excellent internal consistency (a = 0.95) in
this study.

2.3.3. The Satisfaction with Life Scale [SWLS]

The SWLS [48] was used to measure students’ perceptions of their quality of life.
It covers five items (e.g., “I am satisfied with my life”). Students rated each item from
1 (strongly disagree) to 6 (strongly agree), with a higher score suggesting a higher level of
life satisfaction. The present sample’s Cronbach alpha for life satisfaction was very good
(2 =0.87). This scale has been used in Hong Kong [49].

2.4. Data Analysis Plan

To examine the factor structure of the DASS, confirmatory factor analysis was per-
formed using Mplus 8 [50]. As the DASS items are ordered categorically, weighted least
squares (WLS) estimation was employed, due to its good fit for ordinal data [51]. Four
models were tested: the null model, the one-factor model, the three-factor model, and the
secondary-factor model (three primary factors of depression, anxiety, and stress and one
secondary factor of psychological distress). Notably, the bi-factor model was not included
in our test list due to its limitations such as its tendency to overfit and problems concerning
the interpretation of orthogonal latent factors [20,52]. Each item was constrained to load
only on one factor. A combination of fit indices, including the comparative fit index (CFI),
the Tucker-Lewis index (TLI), and the root mean square error of approximation (RMSEA),
were used to evaluate the model fit. CFI > 0.95, TLI > 0.95, and RMSEA < 0.08 are
considered a good fit [53,54].
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For factor invariance, the best-fitting baseline model was first tested separately for
males and females [55]. In the baseline model (i.e., configural invariance), no equality
constraints were imposed. Following that, a series of progressively restrictive invariance
models constrained factor loadings (weak invariance), item intercepts (strong invariance),
error variances (strict invariance), and factor variances (structure invariance) equally across
gender [56]. For gender differences on the DASS scores, we tested latent factor means in the
male and female participants. We conducted the same procedures to test the measurement
and structural invariance of the three-factor DASS model across the five academic years,
and the year differences across the latent factor mean. A chi-square difference test (i.e.,
AX?) is typically employed to measure the degree of invariance between unconstrained
and constrained models, but this test is oversensitive to sample size and is over-stringent.
Instead, ACFI < 0.01 [57] and ARMSEA < 0.015 [58] can function as the criteria indicating
factorial invariance. The influence of PYD and life satisfaction on the DASS scores were
tested by structural equation modeling (SEM).

3. Results

Between the 2014 /15 and 2018 /19 academic years, 9832 first-year students at the Hong
Kong Polytechnic University took this subject and 68.2% of them (n = 6704) participated
in this study. Specifically, in the 2014/15 academic year, 1669 out of 2083 students (80.1%)
joined this study; in the 2015/16 academic year, 1584 out of 2127 students (74.5%) joined
this study; in the 2016/17 academic year, 1568 out of 2112 students (74.2%) joined this
study; in the 2017/18 academic year, 849 out of 1650 students (51.5%) joined this study; and
in the 2018/19 academic year, 1034 out of 1860 students (55.6%) joined this study. Of all the
participants, 45.2% were male (n = 3031), 54.5% were female (1 = 3655), and 0.3% (n = 18)
did not disclose their gender. In terms of age, 93.3% of the respondents were 18 years
or older (n = 6252), and 56.2% of the students were 18 years old (n = 3769). Details are
reported in Table 1.

Table 1. Demographic information of all participants (1 = 6704).

Demographic Variables Frequency Valid Percent
Academic year
2014-15 1669 24.9
2015-16 1584 23.6
2016-17 1568 23.4
2017-18 849 12.7
2018-19 1034 15.4
Gender
Male 3031 45.3%
Female 3655 54.7%
Age
16 or below 12 0.2%
17-year-old 432 6.5%
18-year-old 3769 56.3%
19-year-old 1461 21.8%
20 or above 1022 15.3%
Place of birth
Hong Kong 4765 71.2%
Mainland China 1429 21.4%
Other places 493 7.4%
School/Faculty
School of Design 259 3.9%
Faculty of Humanities 348 5.2%
Faculty of Construction and Environment 956 14.3%
Faculty of Engineering 1360 20.3%
Faculty of Hotel and Tourism Management 482 7.2%
Faculty of Health and Social Sciences 2393 35.7%

Faculty of Applied Science and Textiles 904 13.5%
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3.1. Psychological Morbidity in Hong Kong University Students

The mean values, standardized deviations, reliabilities, and correlations among all
the study variables are presented in Table 2. Depression, anxiety, and stress are closely
related to each other: depression and anxiety, r = 0.77 (p < 0.001); depression and stress,
r = 0.80 (p < 0.001); and anxiety and stress, r = 0.84 (p < 0.001). The mean values for the
depression, anxiety, and stress scales were 0.72, 0.78, and 0.90, respectively, indicating a
mild depression level, a moderate anxiety level, and a normal stress level according to the
criteria set by Lovibond and Lovibond [39] and adopted in Hong Kong [9,59]. Additionally,
the severity distribution (see Table 3) revealed that depression (47.6%, 95% CI 46.4-48.9),
anxiety (65%, 95% CI 63.8-66.1), and stress (32.2%, 95% CI 31.1-33.4) were prevalent in the
current sample. Moreover, 32.7% (95% CI 31.6-33.9), 44.7% (95% CI 43.5-45.9), and 18.5%
(95% CI 17.6-19.5) of students showed moderate or above average levels of depression,
anxiety, and stress, respectively.

Table 2. Means, Standard Deviations, Reliabilities, and Correlations of Study Variables in this Study.

All Male Female 1 2 3 4 5
Mean (SD) Mean (SD) Mean (SD)
Depression 0.72 (0.62) 0.84 (0.68) 0.62 (0.54) -
Anxiety 0.78 (0.57) 0.85 (0.62) 0.72 (0.51) 0.77 *** -
Stress 0.90 (0.60) 0.95 (0.65) 0.86 (0.55) 0.80 *** 0.84 *** -
PYD 4.64 (0.53) 4.61 (0.58) 4.67 (0.48) —0.37 *** —0.25 *** —0.28 *** -
LS 3.91 (0.92) 3.78 (0.98) 4.02 (0.85) —0.30 *** —0.18 *** —0.22 *** 0.59 *** -

Note. *** p < 0.001. PYD = positive youth development; LS = life satisfaction.

Table 3. Severity Distribution of Depression, Anxiety, and Stress in this Study.

Variables Normal Mild Moderate Severe Extremely Severe
Depression 3510 (52.4%) 999 (14.9%) 1471 (21.9%) 343 (5.1%) 381 (5.7%)
Anxiety 2349 (35%) 1358 (20.3%) 1323 (19.7%) 747 (11.2%) 927 (13.8%)
Stress 4543 (67.7%) 921 (13.7%) 648 (9.7%) 433 (6.5%) 159 (2.4%)

3.2. Confirmatory Factor Analysis of the DASS

The three-factor model and the second-order model showed a superior model fit to
the one-factor and null models (see Table 4). The three-factor model and second-order
model showed the same model fit; nevertheless, the three-factor model was retained as
a more parsimonious model with theoretical support. The overall fit of the three-factor
DASS model was excellent: x? (186, n = 6704) = 6638, p < 0.001, CFI = 0.964, TLI = 0.960,
and RMSEA = 0.072 (90% CI: 0.070-0.073). All factor loadings were high, ranging from 0.71
to 0.88 for depression, 0.55 to 0.87 for anxiety, and 0.72 to 0.85 for stress. Therefore, the
three-factor model was preferable. Hence, Hypothesis 1 was supported.

3.3. Gender Invariance of the DASS

To test the invariance across gender, the independent best-fitting models for the male
and female participants were first established. The three-factor model of the DASS was
good for both the male participants, x> (186, n = 3031) = 3052, p < 0.001, CFI = 0.972,
TLI = 0.968, and RMSEA = 0.071 (90% CI: 0.069-0.074), and the female participants, x>
(186, n = 3655) = 3478, p < 0.001, CFI = 0.960, IFI = 0.954, and RMSEA = 0.070 (90% CI:
0.068-0.072). Thereafter, five successively restrictive invariance models across gender were
tested (see Table 5); the results supported the gender invariance of the three-factor structure
(i.e., Hypothesis 2a) with ACFI < 0.01 and ARMSEA < 0.015.
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Table 4. Confirmatory Factor Analysis (CFA) of the DASS and the Factor Loadings.

Models e df CFI TLI RMSEA (90% CI)

Null model 181,141 210 0.000 0.000 0.358 (0.357-0.360)

One-factor 9874 189 0.946 0.941 0.087 (0.086-0.089)

Three-factor 6638 186 0.964 0.960 0.072 (0.070-0.073)

Second-order 6638 186 0.964 0.960 0.072 (0.070-0.073)

Factor Loadings
DASS Items All Male Female
Depression
3. I could not seem to experience any positive feeling at all 0.82 0.83 0.79
5. I found it difficult to work up the initiative to do things 0.71 0.73 0.68
10. I felt that I had nothing to look forward to 0.84 0.85 0.82
13. I felt down-hearted and blue 0.88 0.88 0.88
16. I was unable to become enthusiastic about anything 0.83 0.84 0.81
17. I felt I was not worth much as a person 0.87 0.88 0.84
21. I felt that life was meaningless 0.83 0.85 0.79
Anxiety
2. I'was aware of dryness of my mouth 0.55 0.59 0.49
4. I experienced breathing difficulty 0.75 0.78 0.70
7. I experienced trembling 0.71 0.76 0.63
9. I'was worried about situations in which I might panic and make a fool of myself 0.78 0.79 0.79
15. I felt I was close to panic 0.87 0.88 0.86
19. I was aware of the action of my heart in the absent of physical exertion 0.75 0.79 0.69
20. I felt scared without good reason 0.81 0.84 0.78
Stress

1. I found it hard to wind down. 0.72 0.74 0.70
6. I tend to over-react to situations 0.74 0.78 0.69
8. I felt that I was using lot of nervous energy 0.81 0.83 0.80
11. I found myself getting agitated 0.85 0.87 0.82
12. T found it difficult to relax 0.83 0.83 0.82
14. I was intolerant of anything that kept me from getting on with what I was doing 0.79 0.82 0.76
18. I felt that I was rather touchy 0.74 0.78 0.70

Note. All x? values are statistically significant (p < 0.001). All factor loadings are statistically significant (p < 0.001).

Table 5. Testing for gender invariance: Results of the three-factor model of the DASS.

Overall Fit Indices

Models x2 CFI TLI RMSEA (90% CI)

Male 3052 0.972 0.968 0.071 (0.069-0.074)
Female 3478 0.960 0.954 0.070 (0.068-0.072)

Overall fit indices Comparative fit indices

Models X2 CFI TLI RMSEA (90% CI) Comparison Ax? ACFI ARMSEA
Model 1 6544 0.966 0.962 0.070 (0.069-0.072)
Model 2 6406 0.967 0.965 0.068 (0.066-0.069) M2 VS. M1 134 *** 0.001 0.002
Model 3 6472 0.967 0.968 0.065 (0.064-0.066) M3 VS. M2 405 *** 0.000 0.003
Model 4 4821 0.976 0.978 0.054 (0.053-0.055) M4 VS. M3 127 *** 0.009 0.011
Model 5 4230 0.979 0.981 0.050 (0.049-0.051) M5 VS. M4 123 *** 0.003 0.004

Note. Model 1: configural invariance; Model 2: metric invariance; Model 3: scalar invariance. Model 4: error variance invariance; Model 5:
factor variance invariance. *** p < 0.001. All x> are WLSMV x2. WLSMYV x? difference tests were conducted via the Mplus” DIFFTEST
function (Asparouhov and Muthén, 2006).

3.4. Cohort Invariance of the DASS

To test the invariance of the three-factor DASS model across the five academic years,
the independent best-fitting models in the five cohorts were first established. The three-
factor model was shown to be a good fit for students in the 2014/15, 2015/16, 2016/17,
2017/18, and 2018/19 academic years (see Table 6). Likewise, five successively restrictive
invariance models across academic years were tested. The results supported the invariance
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of the three-factor structure across the five cohorts (Hypothesis 2b) with ACFI < 0.01 and
ARMSEA < 0.015.

Table 6. Testing for samples of cohort invariance: Results of the three-factor model of the DASS.

Overall Fit Indices

Models
2014
2015
2016
2017
2018

Models
Model 1
Model 2
Model 3
Model 4
Model 5

1833
1922
1542
919

1045

X2

7057
6612
6303
4798
3518

CFI
0.968
0.970
0.973
0.981
0.988

CFI
0.967
0.962
0.969
0.969
0.962

TLI

0.963

0.957

0.964

0.966

0.957

Overall fit indices

TLI RMSEA (90% CI)
0.963 0.070 (0.069-0.072)
0.969 0.065 (0.063-0.066)
0.975 0.058 (0.056-0.059)
0.984 0.046 (0.045-0.048)
0.990 0.037 (0.035-0.038)

Comparison

M2 VS. M1
M3 VS. M2
M4 VS. M3
M5 VS. M4

RMSEA (90% CI)
0.073 (0.070-0.076)
0.077 (0.074-0.080)
0.068 (0.065-0.071)
0.068 (0.064-0.073)
0.067 (0.063-0.071)

Ax? ACFI
73 0.002
190 * 0.003
177 #** 0.008
31 % 0.007

Comparative fit indices

ARMSEA

0.005
0.007
0.012
0.009

Note. Model 1: configural invariance; Model 2: metric invariance; Model 3: scalar invariance. Model 4: error variance invariance; Model 5:
factor variance invariance. * p < 0.05; ** p < 0.01; *** p < 0.001. All x> are WLSMV x?. WLSMV x? difference tests were conducted via the
Mplus’ DIFFTEST function (Asparouhov and Muthén, 2006).

3.5. Gender Differences in Mental Health

Latent mean comparisons were conducted using the male participants as the refer-
ence group. All mean differences between the male and female participants were sig-
nificant (p < 0.001); the male participants had significantly higher levels of depression
(Mpjgs = —0.40), anxiety (Mpjg = —0.26), and stress (Mpjyg = —0.19) than female participants.

Thus, Hypothesis 3 was supported.

3.6. Cohort Differences in Mental Health

We further tested the latent mean differences across the five cohorts, with the 2014
cohort as the reference group (see Table 7). Students in the 2014 cohort showed significantly
lower levels of depression, anxiety, and stress compared to the following four cohorts,
while no significant differences in latent mean scores were found among the four cohorts
from 2015 to 2018 (see Figure 1). Hence, Hypothesis 4 was confirmed.

Table 7. Latent means comparison for 2015-2018 compared with the 2014 cohort.

Domain Mpigs SE

Depression 2015 0.111 ** 0.040
Anxiety 2012 0.042 0.040
Stress 2015 0.067 0.039
Depression 2016 0.105 ** 0.040
Anxiety 2016 0.046 0.040
Stress 2016 0.084 * 0.039
Depression 2017 0.138 ** 0.047
Anxiety 2017 0.059 0.047
Stress 2017 0.110 * 0.046
Depression 2018 0.132 ** 0.044
Anxiety 2018 0.087 * 0.044
Stress 2018 0.126 ** 0.043

Note. * p < 0.05, ** p < 0.01. SE = standard error; 2014 = reference class with mean = 0 for all domains.
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Figure 1. The trends of depression, anxiety, and stress from 2014 /15 to 2018/19 academic years. Note.
Latent means in each year have been indicated in this figure.

3.7. The Relationship between Well-Being and Psychological Morbidity

The SEM results revealed that the different measures of well-being (i.e., PYD and life
satisfaction) were significantly related to the university students” depression, anxiety, and
stress. The structural model (see Figure 2) fit the data very well: x? (655, n = 6704) = 10,404,
p < 0.001, with CFI of 0.949, TLI of 0.946, and RMSEA of 0.047 (90% CI: 0.046-0.048). Specif-
ically, while PYD showed a significant negative relationship with depression (3 = —0.31,
p < 0.001), anxiety (B = —0.25, p < 0.001), and stress (B = —0.26, p < 0.001), life satisfaction
also showed significant a negative relationship with depression (3 = —0.15, p < 0.001), anxi-
ety (3 = —0.06, p < 0.01), and stress ( = —0.09, p < 0.001). In short, students with higher
levels of PYD and life satisfaction displayed less psychological morbidity, supporting

Hypotheses 5a and 5b.

0_88 Aok
. LS
Anxiety 0.90
_O' | 5 L
—0.06 ** (.97 ***

Figure 2. Structural equation model. Note. Latent constructs are shown in ellipses. PYD = positive youth development;
LS = life satisfaction. ** p < 0.01; ** p < 0.001.

4. Discussion

Mental health problems appeared to be more serious in Hong Kong university students
than 15 years ago [9]. The mean depression has moved from “normal” to “mild”, the mean
anxiety has moved from “mild” to “moderate”, and only the mean of stress stayed within
a “normal” level among university students. Meanwhile, more young students showed at
least moderate levels of depression (32.7% vs. 21%) and anxiety (44.7% vs. 41%). These
prevalence rates suggest that the mental health scores of university students under the
current study are worse than those reported previously. This implies that the psychological
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distress of young university students in Hong Kong deserves notable attention and relevant
and adequate mental health services should be provided.

Consistent with the findings of a systematic review covering 45 studies [37], the
three-factor DASS model exhibited the best fit and provided a better model fit than other
proposed models, hence supporting Hypothesis 1. This implies that among Chinese
young people, the construct of psychological morbidity can be well distinguished by three
dimensions: depression, anxiety, and stress. The good psychometric properties of the DASS
demonstrate that this scale can measure psychological morbidity in an objective manner in
a Chinese context.

In line with previous studies (e.g., [60]), both the measurement and structural invari-
ance across gender were established in this study. This study demonstrates the configural,
metric, scalar, error variance, and factor variance invariance across gender in a Chinese
sample, suggesting that the DASS-21 is an appropriate instrument to measure the same
constructs of depression, anxiety, and stress across gender. Hypothesis 2a was supported.
Male and female university students conceptualize and interpret the three dimensions of
psychological distress in a similar way. The findings suggest that the DASS-21 will not
be affected by gender in a non-clinical setting, and gender differences are due to a true
difference in the construct of psychological distress rather than different psychometric
responses to the scale items [57]. Furthermore, the structural invariance of the DASS across
the five different cohorts was also established in this study, suggesting that the factor
structure does not change across time. These findings support Hypothesis 2b. Taken as
a whole, the present study provides good support for the psychometric properties of the
DASS in university students in Hong Kong. It is noteworthy that the analyses used in this
study are consistent with those reported in the field [41-43,61,62].

Regarding the socio-demographic correlates of the DASS, we found that male univer-
sity students displayed significantly more depression, anxiety, and stress symptoms than
did female university students which provides support for Hypothesis 3. These findings
are in line with the existing literature [9]. As social norms discourage males from openly
expressing negative internal emotions and psychological distress [63], this may explain
the relatively higher psychological morbidity in male students. A meta-analysis with 205
studies [64] indicated that, compared with females, males seem to feel more obliged to
hide their inner thoughts and experiences and therefore tend to do so. The low level of
emotional disclosure and the lower level of support-seeking among males may also explain
why males are more depressed than females.

In contrast to most existing studies (e.g., [6]) but consistent with very few studies
(e.g., [65]), male students were found to have a higher level of anxiety than their female
counterparts. Males are found to be more anxious than females when it comes to learning
and examinations [65]. This may explain why males would feel more anxious than females
in a university context where learning and taking examinations are the most important and
major duties for students.

Finally, we also found that the male university students exhibited a higher level
of stress than their female counterparts. In Hong Kong, there are more males (67.5%)
than females (55%) in the labor market [66] because males are expected to take more
responsibility for earning money and supporting their families in Chinese society [67].
Thus, male university students may worry more about their future careers after graduation
and suffer more stress than their female peers. Although males have shown significantly
more depression, anxiety, and stress than females, evidence has shown that compared
with females, males tend to solve their emotional problems themselves and to use fewer
mental health services [6,7,68,69]. Therefore, we should pay more attention to promoting
the mental health of male university students.

Consistent with Hypothesis 4, we found that psychological morbidity escalated after
2014 (i.e., occurrence of a political event). Although we found no significant changes in
psychological morbidity between the 2015/16 and 2018/19 academic years, the depression,
anxiety, and stress of university students increased year by year, and psychological morbid-
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ity reported by students in 2018 was significantly higher than that reported in 2014. This
trend of increasing levels of psychological morbidity among university students may reflect
the social instability in Hong Kong during the past few years. An important turning point
in Hong Kong's social life was the civil disobedience campaign “Umbrella Movement”,
which took place in 2014. In an investigation based on a population-representative sample
of 1,208 Hong Kong people in 2015 [16], Hou et al. revealed that in 2015, Hong Kong
citizens experienced significantly higher levels of depression and anxiety than they did in
2003 [70] and 2011 [71]. Ni et al. [72] also found that major depression increased by 7% in
Hong Kong adults after the Umbrella Movement. This suggests that young people in Hong
Kong have been suffering more and more psychological distress since 2014. Existing stud-
ies (e.g., [18,73]) found that stressful life events, such as social movements, make people
depressed, and politics may have become a regular and persistent risk factor that negatively
affects mental health [74]. Therefore, timely intervention on the psychological morbidity of
university students in connection with political events in Hong Kong is required. In view
of the paucity of research on the experience of political events and psychological morbidity
in university students in Hong Kong, this study is a valuable contribution to the limited
literature.

As expected, PYD as an indicator of eudaimonic well-being, Martela and Sheldon [32]
showed significant and negative impacts on the three factors of psychological distress in
our samples. This finding can be supported by existing studies that have demonstrated
that good PYD can relieve individuals” psychological distress (e.g., [44,45,75,76]). PYD
is able to nurture youth mental health and encourage young people to make positive
changes in multiple domains of their life to prevent behavioral and emotional problems [77].
Consistent with previous studies (e.g., [46,78]), we also found that life satisfaction as an
indicator of hedonic well-being has significant negative impacts on depression, anxiety,
and stress. As people with higher levels of life satisfaction may have positive values and
are more resistant to mental health disorders, life satisfaction is an important factor in
protecting individuals’ mental health [33]. Life satisfaction can help people to maintain
positive mental functioning by enhancing internal motivation in stressful situations, while
a low level of life satisfaction is a major risk factor for mental health problems, such as
depression [79]. In short, the findings provide support for Hypotheses 5a and 5b that both
eudaimonic and hedonic well-being are important correlates of psychological morbidity
in young people. Promoting PYD and increasing life satisfaction deserve the attention of
researchers and should be taken into account when combating mental health problems in
young people.

Five limitations should be acknowledged and addressed in future work. First, al-
though the sample size in the present study was large, all respondents were from the same
university. The findings cannot be generalized to all university students in Hong Kong, and
need to be replicated in other universities in Hong Kong to avoid sampling bias. Moreover,
one should be careful not to generalize the findings in this study to Western society, due
to potential significant language effects when measuring psychological distress [80]. Sec-
ond, multiple variables could be related to mental health problems, such as psychological
factors, environmental factors, temperamental characteristics, and coping strategies [81].
However, we only tested gender, political event, and well-being correlates with mental
health problems in this study. The association between different factors and mental health
problems should be examined in the future. Third, we did not have data for other age
groups (e.g., children and elders) and clinical samples. In the future, furthe exploration of
psychological morbidity across different age groups and different populations is necessary.
Fourth, although we recruited five cohorts of university students in this study, this study is
essentially a cross-sectional investigation, which only allows us to understand associations,
not causality, between well-being correlates and psychological mobility. A longitudinal
study would be helpful to reveal the causal relationships amongst the variables under
investigation. Last but not least, we did not test psychological distress in the 2019/20
academic year that could reflect the mental health of young people after the social unrest
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in Hong Kong. Future work would benefit from examining students’ mental health after
the social unrest in 2019 as many young students were involved in this unrest and social
dysfunction would influence young people [82]. With the emergence of COVID-19 in 2020,
systematic studies on the quality of life of university students are also indispensable [83,84].

5. Conclusions

This study makes the screening and diagnosis of young people with psychological
morbidity possible by validating the use of the DASS in Hong Kong university students.
This study showed that the severity of students depression, anxiety, and stress symptoms
deserves attention. In terms of the psychometric properties of the scale, the present findings
showed that the DASS is a valid and sound instrument across genders and cohorts which
can be used by clinical professionals to identify psychological distress and to design
appropriate intervention programs for university students. The findings of this study also
extend the cross-cultural understanding of mental health by discovering the association
between well-being correlates and psychological morbidity. There is a strong need for
professionals to promote PYD and life satisfaction in interventions for young people with
psychological morbidity.
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