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Although the COVID-19 pandemic has caused many problems for university 
students, there are several research gaps in the study of psychological well-being 
of Hong Kong university students. First, few studies have examined different 
ecological correlates of mental health in a single study. Second, few studies have 
used both psychological morbidity and positive well-being as indicators of mental 
health. Third, we know little about the relationships between university students’ 
perceived need satisfaction, difficulties, service utilization, and their mental health. 
Hence, we conducted a study (N  =  1,020 university students) in the later stage of 
the COVID-19 pandemic in Hong Kong. For mental health, we included measures 
of negative mental health (psychological morbidity) and positive mental health. 
We addressed several research questions in this study: (1) what is the mental health 
status of Hong Kong university students? (2) what is the relationship between 
COVID-19 stress and student mental health? (3) what are the intrapersonal 
correlates of student mental health? (4) are interpersonal factors related to student 
mental health? (5) are need satisfaction, difficulties encountered, and service 
utilization related to students’ mental health? (6) are there gender differences in 
the effects of correlates in different ecological systems? Analyses using structural 
equation modeling showed several observations. First, the prevalence of mental 
health symptoms among university students was alarming. Second, COVID-19 
related socio-economic stress positively predicted psychological morbidity but 
negatively predicted well-being. Third, beliefs about adversity, resilience, and 
emotional competence predicted mental health. Fourth, family functioning 
was related to psychological morbidity negatively but connected with well-
being positively. Fifth, while need satisfaction predicted psychological morbidity 
negatively, difficulties encountered showed the opposite direction. Besides, the 
perceived usefulness of university services positively predicted mental health. 
Finally, there were no gender differences in the effects of different predictors. 
The present findings enable public health researchers to formulate theoretical 
models on different ecological determinants of university students’ mental health 
under the pandemic. For public health practitioners, the study highlights the 
importance of reducing COVID-19 associated stress, strengthening internal and 
external developmental assets, and meeting the psychosocial needs of university 
students as strategies to promote their mental health under the pandemic.
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1 Introduction

University students’ mental health has drawn increasing attention 
in research in recent years (Lipson et  al., 2019). Many university 
students face heavy academic and financial pressure, which often 
results in poorer academic and adjustment problems (Seki et al., 2019; 
Paleari et al., 2021). With the onset of COVID-19, the pandemic has 
adversely affected many people including university students, such as 
triggering the “COVID-19 stress syndrome” (Taylor et al., 2020) and 
“COVID-19 anxiety syndrome” as a dysfunctional cognitive-
behavioral coping strategy to respond to the threat of the pandemic 
(Mansueto et al., 2022; Alhakami et al., 2023), leading to prolonged 
mental health problems such as depressive symptoms, post-traumatic 
stress disorder (PTSD), problematic internet use and suicidal ideation 
(Kennedy et al., 2021; Magson et al., 2021). Besides, the pandemic has 
also led to some somatic symptoms such as fatigue and emotional 
distress including negative mood and loneliness (Walton et al., 2020; 
Mansueto et  al., 2021). Compared with the general population, 
university students might suffer more from the impact of the 
pandemic due to their being in a stage transiting from late adolescence 
to early adulthood, heavy academic pressure, drastic change in 
learning mode under the pandemic, and increased insecurity about 
career prospect under the pandemic (Liyanage et  al., 2021; Shek 
et al., 2022a).

Unfortunately, existing research on the mental health of university 
students during the pandemic and its risk and protective factors is 
limited. Besides, most of the existing studies were based on university 
students in Western countries (Wang et  al., 2020; Liyanage et  al., 
2021), which may not capture the behavior of university students in 
non-Western contexts such as Hong Kong. As a previous city under 
colonial rule of the United  Kingdom and a current special 
administrative region of China, Hong Kong has experienced various 
challenges in recent years including social movements and the 
pandemic. Under this situation, the mental health of university 
students in Hong Kong might face more challenges. Several existing 
studies showed the high prevalence of mental health problems in 
university students in Hong Kong in recent years and under the 
pandemic (Shek et al., 2022a,b, 2023a,b). However, the potential risk 
and protective factors for the mental health of university students 
under the pandemic still remain unclear and not fully examined. 
Research in this study does not only contribute to theoretical 
advancement but also has practical implications. Particularly, effective 
university policymaking and the development of effective prevention 
and intervention programs need a comprehensive understanding of 
the potential factors that may either increase or lower the risk for 
mental health problems in university students in Hong Kong under 
the pandemic.

To gain a comprehensive understanding of the issue, this study 
adopted an integrated model incorporating the ecological systems 
theory and the perspective of positive youth development (PYD) to 
guide this study (Shek et al., 2023b) to explore the correlates of Hong 
Kong university students’ mental health under the pandemic. In 
accordance with the ecological systems theory (e.g., Bronfenbrenner, 
2001), there are inter-connected personal and environmental systems 
shaping adolescent development. From the PYD perspective, the 
internal and external developmental assets help to “protect” young 
people when facing life challenges (Scales et al., 2000). Benson (2007) 
proposed 20 internal assets (e.g., psychosocial competence and 

optimism) and 20 external assets (e.g., support from family) which 
shape and contribute to the positive development of youth and 
adolescents (Morales-Rodríguez et al., 2020; Shek et al., 2022a). In this 
study, we  conceived mental health with regard to psychological 
morbidity (e.g., psychological symptoms such as anxiety, depression, 
and Internet addiction) and positive well-being (e.g., flourishing and 
satisfaction with life). This conception of mental health is widely 
adopted in many studies in public health (Shek et al., 2022a, 2023b). 
We focused on four groups of correlates of mental health, including 
COVID-19 related stress factors, intrapersonal factors, ecological 
factors, and factors on need satisfaction, difficulties encountered, and 
university services. Below is a detailed account of the role of these 
factors based on literature.

First, as mentioned earlier, as a global public health crisis, 
COVID-19 may trigger high levels of stress, threats, and worries in the 
general population, including university students, due to its high 
death rates, high contagiousness, and related social and economic 
consequences caused by lockdown and social distancing policies. 
These worries, stresses, and fears may trigger dysfunctional cognitive-
behavioral coping strategies to respond to the threat of the pandemic 
(Mansueto et al., 2022; Alhakami et al., 2023), which then lead to 
increased mental health problems and psychological distress 
(Kennedy et al., 2021; Magson et al., 2021). Hence, it is important to 
investigate the role of COVID-19 stress on university students’ 
psychological well-being. Although recent studies (Zolotov et  al., 
2020; Shek et al., 2023b) identified that COVID-19 associated stress 
was positively connected to psychological morbidity and negatively 
associated with positive well-being, it is necessary to replicate these 
findings at a different stage of the pandemic and with a different sample.

Besides COVID-19 stress, different internal development assets 
such as resilience, emotional competence, and positive beliefs about 
adversity also play an important role in university students’ mental 
health. Regarding the role of resilience, studies showed that resilience 
buffered the negative influence of stress in psychological crises on 
mental health, enabling individuals to adapt successfully to adversity 
(Masten et al., 2021). University students with stronger resilience also 
showed better developmental outcomes (Hartley, 2011; Wu et  al., 
2020), especially under the pandemic period (Shek et  al., 2022a, 
2023b). Emotional competence is another internal asset associated 
with psychological well-being in stressful situations (Di Fabio and 
Kenny, 2016). Recent research showed that emotional competence 
predicted lower levels of fear, anxiety, and depression under 
COVID-19 (Moroń and Biolik-Moroń, 2021), including university 
students (García-Álvarez et al., 2021). Finally, studies have highlighted 
the influence of positive perceptions of adversities on psychological 
well-being and life satisfaction. For example, Wang and Liu (2022) 
highlighted the importance of positive belief about adversity in 
reducing depressive symptoms in Chinese adolescents. In addition, 
Shek et al. (2023a) showed that beliefs about adversity was a negative 
predictor of psychological morbidity but a positive predictor of 
positive well-being.

Besides factors in the intrapersonal system such as psychosocial 
competence, factors in the interpersonal context such as family 
relationship also play an important role in student psychological well-
being (Magson et al., 2021). In particular, the family system holds a 
particularly significant role in adolescents’ development (Albanese 
et al., 2019). While a supportive family environment creates a safe and 
harmonious space that can significantly impact children’s help-seeking 
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behavior and their ability to find effective solutions to their 
psychological problems (Ebrahimi et al., 2019; Wiguna et al., 2020), 
negative characteristics of the family environment, such as conflict, 
have been linked to adverse outcomes for adolescents (Ward and Lee, 
2020). During the pandemic, adolescents have been confined to their 
homes, leading to increased levels of stress and anxiety, possibly due 
to greater family conflict (Zeng et  al., 2021). At the same time, 
mutuality within the family may increase under the pandemic. Hence, 
it is important to examine both positive and negative aspects of 
family functioning.

Besides internal and external developmental assets, need 
satisfaction and encountered difficulties also predict the mental health 
of university students (Shek et al., 2022a, Forthcoming). The self-
determination theory and related research suggest that the degree to 
which individuals’ needs are met can significantly impact their 
capacity to adjust to challenging circumstances (Deci and Ryan, 2008; 
Schutte and Malouff, 2021), including the pandemic context (Šakan 
et al., 2020; Zhou et al., 2020). However, under the pandemic, the 
fulfillment of university students’ needs may be adversely affected, and 
they face challenges in life (Shek et al., 2022b). At the university level, 
student mental health has been linked to various aspects of university 
support, including connectedness, atmosphere, engagement, 
counseling services, accessibility to support, financial aid, and career 
development services (Oldfield et al., 2018). Hence, effective support 
and services provided by universities act as protective factors. For 
example, A study showed that university support negatively predicted 
mental health problems in college students (Legros and Boyraz, 2023). 
Brenes et al. (2015) also indicated the effectiveness of tele-mental 
health service in treating anxiety and depressive symptoms. Hence, it 
is important to understand how need satisfaction, difficulties 
encountered, and factors related to university services predict 
psychological well-being.

Although existing research has demonstrated roles of different 
correlates of university students’ psychological well-being during the 
pandemic, there are several gaps in the literature that warrant further 
investigation. First, few studies have employed a comprehensive 
framework that incorporates different intrapersonal and interpersonal 
factors influencing student well-being. Second, few studies have included 
different measures of mental health in a single study. Third, despite 
universities’ crucial role in satisfying students’ needs under COVID-19, 
limited studies have explored how their needs, difficulties encountered, 
and university services are related to their well-being. Fourth, although 
some previous studies have addressed the questions included in this 
study, they were conducted at Wave 4 (Shek et al., 2022a) and Wave 5 
(Shek et al., 2023b) of the pandemic. Hence, it is necessary to examine 
the issues at a time when the pandemic eases. Fifth, to replicate the 
findings reported previously, there is a need to examine the related 
questions in freshmen who also face additional burdens arising from 
transition from high school to university education.

Finally, whether there are gender differences in the predictive 
effects of different factors on mental health of university students 
remains unclear. Some studies suggest that female students might 
be more vulnerable to mental health problems in stressful situation as 
they are more likely to have low sense of mastery and negative coping 
than male students due to both biological and cultural mechanisms 
(Nolen-Hoeksema et  al., 1999; Cao, 2022). This might be  more 
obvious in Chinese society as the image of women in traditional 
Chinese culture is featured by “tenderness” and “introversion” while 

the image of men is characterized by “self-confidence” and “sense of 
responsibility” (Cao, 2022, p.  4). However, there are also studies 
showing no gender difference in the relationship between negative life 
events or other intra- and inter-personal predictors (such as emotional 
intelligence) and mental health problems (Sergi et al., 2021). Therefore, 
it is necessary to explore this issue further.

To address the above-mentioned research gaps, this study 
examined the status of mental health symptoms and well-being of 
university students in the pandemic period, as well as the psychosocial 
correlates. We raised six research questions below:

Research Question 1: What are the prevalence rates of 
psychological morbidity among Hong Kong university students? 
Based on previous two studies conducted based on Hong Kong 
college students (Shek et  al., 2022b, 2023b) and elsewhere 
(Czeisler, 2020), we  hypothesized that there would be  higher 
prevalence rates of mental health morbidity, such as anxiety, 
stress, and depressive symptoms in university students under the 
COVID-19 pandemic (Hypothesis 1).

Research Question 2: Is COVID-19 associated stress related to 
negative mental health and positive well-being in students in 
universities in Hong Kong? Referring to previous studies (Zolotov 
et al., 2020; Shek et al., 2023b), we hypothesized that different 
types of COVID-19 related stress would be related to psychological 
morbidity in a positive direction (Hypothesis 2a) and related to 
positive well-being in a negative direction (Hypothesis 2b).

Research Question 3: What is the relationship between 
intrapersonal competencies and university students’ psychological 
well-being? Based on previous findings (Masten et al., 2021; Shek 
et  al., 2022a,b), we  hypothesized that intrapersonal factors 
(indexed by beliefs about adversity, resilience, and emotional 
competence) would be  related to psychological morbidity 
negatively (Hypothesis 3a) and associated with well-being 
positively (Hypothesis 3b).

Research Question 4: Does family functioning predict university 
students’ psychological well-being? Referring to existing research 
findings (Ebrahimi et al., 2019), we hypothesized that a positive 
family environment would have negative association with 
psychological morbidity (Hypothesis 4a) and positive association 
with well-being (Hypothesis 4b), while negative family 
functioning would have positive association with mental health 
issues (Hypothesis 4c) and negative correlation with well-being 
(Hypothesis 4d).

Research Question 5: Is satisfaction of needs, difficulties 
encountered, and students’ perceptions of university services 
related to student mental health? Based on related theories (Wang 
et al., 2020) and research findings (Shek et al., 2022b, 2023b), 
we hypothesized that satisfaction of needs, students’ knowledge, 
positive perceptions and evaluation of university services would 
be  linked positively to their well-being (Hypothesis 5a) and 
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correlated negatively with their psychological morbidity 
(Hypothesis 5b). Conversely, perceived difficulties would 
be negatively related to positive well-being (Hypothesis 5c) and 
positively related to psychological morbidity (Hypothesis 5d) 
among university students.

Research Question 6: Whether there are gender differences in the 
relationships between predictors in different ecological systems 
and mental health of university students? Due to inconclusive 
findings in the existing literature (Sergi et al., 2021; Cao, 2022), 
we did not have hypothesis for this research question.

2 Materials and methods

2.1 Participants and procedures

Quota sampling was used in this study which is a non-probability 
sampling method selecting participants from a population based on 
certain stratifying characteristics (Rukmana, 2014). We  recruited 
participants from the first-year undergraduate students in one public 
university in Hong Kong with faculty as a stratifying characteristic. 
The participants were invited to complete a survey questionnaire 
through a web-based survey platform Qualtrics XM during the late 
stage of COVID-19 epidemic in Hong Kong (October 2022–February 
2023). Since October 2022, the Hong Kong government has gradually 
relaxed and lifted its anti-epidemic measures. Then the government 
has canceled all social distancing measures and relaxed other epidemic 
prevention policies in late December of 2022 and the WHO has 
announced that the COVID-19 has no longer constituted a public 
health emergency in early May of 2023 (The Government of the Hong 
Kong Special Administrative Region, 2023). In total, 1,020 first-year 
undergraduate students (mean age = 18.70 ± 1.46) completed the 
questionnaire (see Table 1). Before the survey, ethic approval was 
granted by the institutional ethics review board of the university. 
Students gave formal informed consent before joining the study.

2.2 Measures

2.2.1 Measures of COVID-19 stress
The “COVID Stress Scale” developed by Taylor and his colleagues 

(Taylor et al., 2020) was adopted as the measure of university students’ 
perceived stress related to the pandemic. This measure contains three 
dimensions (five items for each dimension), including “the danger and 
contamination of COVID-19″ (DC), “the socio-economic 
consequences of COVID-19″ (SC), and “check behavior caused by 
COVID-19 related concerns” (CB). The participants rated how often 
the listed situations occurred to them on a scale from “0″ = “Not at all” 
to “4″ = “Always.” The COVID stress was represented by the mean 
score of items. Previous studies showed that this scale possessed 
adequate psychometric properties (Shek et al., 2022a, 2023b).

2.2.2 Measures of psychological morbidity

2.2.2.1 Depression anxiety stress scale
The participants’ experiences of three major mental health 

problems: anxiety, stress, and depression, were gauged by the 

“Depression Anxiety Stress Scale (DASS-21).” The measure includes 
21 items with each mental health problem being measured by one 
subscale (seven items). The participants rated how frequently they 
have experienced each listed symptom on a measure (“0″ = “Not at all” 
to “3″ = “Most of the time”). The item total score in each subscale was 
calculated to indicate the three mental health problems. The 
psychometric properties of the measure have been examined by 
previous research (Zanon et al., 2021).

2.2.2.2 The center for epidemiologic studies depression 
scale revised

The “Center for Epidemiologic Studies Depression Scale Revised 
(CESD-R)” (20 items) was adopted to measure depressive disorder 
referring to “The Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-V)” (Radloff, 1977; Eaton et al., 2004). 
The students reported how frequently they have displayed the 
symptom described in each item through a rating measure (“0” = “Not 
at all or less than 1 day” to “4” = “Nearly every day for 2 weeks”). The 
item total score represents the level of depressive symptoms. The 
psychometric properties of the measure were examined and 
established by previous studies (Van Dam and Earleywine, 2011; Shek 
et al., 2023b).

2.2.2.3 Young’s 10-item internet addiction test
“Young’s 10-item Internet Addiction Test (IAT-10)” (Young, 1998) 

was used as the scale of Internet addiction (IA) in this study. This 
measure consists of 10 items assessing the addictive symptoms 
regarding Internet use (Pawlikowski et al., 2013). The Chinese version 
of the IAT-10 was also validated by Shek and his colleagues (Shek 
et al., 2008). The students indicated whether they had suffered from 
the listed symptoms over the past 12 months by choosing “1” = “Yes” 
or “0” = “No.” The IA level was indicated by the sum score of all items.

2.2.2.4 Suicidal behavior scale
“The Suicidal Behavior Scale” comprised of 3 questions asking 

students’ plans, attempts, and thoughts regarding committing suicide 
over the past 12 months was adopted to measure suicidal behavior in 
this study. The participants responded to each question by choosing 
“1″ = “Yes” or “0″ = “No” (Shek et  al., 2023b). The item total score 
represents the score of suicidal behavior. Previous studies (e.g., Shek 
et al., 2022a, 2023b) suggest acceptable psychometric properties of 
the measure.

2.2.2.5 Hopelessness scale
“The Chinese Hopelessness Scale (CHOPE)” (Shek, 1993) was 

adopted to assess hopelessness of university students in this study. This 
measure consists of five items assessing individuals’ hopelessness 
about their lives. The students indicated to what extent they agreed 
with each description via a rating measure (“1″ = “Strongly disagree” to 
“6″ = “Strongly agree”). The average of all item scores was calculated as 
the indicator of hopelessness in the present study. The psychometric 
properties of CHOPE were tested by previous studies (Shek et al., 
2022a, 2023b).

2.2.3 Measures of positive well-being

2.2.3.1 The satisfaction with life scale
University students’ satisfaction with life was gauged by “The 

Satisfaction with Life Scale (SWLS)” (Diener et  al., 1985), which 
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includes five items. Participants reported their level of satisfaction 
with life via a rating measure (“1″ = “Strongly disagree” to “6″ = “Strongly 
agree”). The scale score was indicated by the item average score. 
Previous studies showed desirable psychometric properties of SWLS 
(Wu et al., 2009; Bai et al., 2010).

2.2.3.2 Flourishing scale
The “Flourishing Scale (FS)” was used to measure participants’ 

perceived flourishing in their lives. This scale includes eight items 
regarding individuals’ psychological well-being in different aspects of 
their lives (Diener et al., 2010). Participants reported their agreement 
with the listed description in each item via a rating measure 
(“1″ = “Strongly disagree” to “7″ = “Strongly agree”). The mean score for 
all items was calculated as the indicator of flourishing in this study. 
The psychometric properties of FS have been tested by previous studies.

2.2.4 Measures of intrapersonal correlates

2.2.4.1 Cultural beliefs about adversity scale
The participants’ adversity related beliefs were assessed using “The 

Chinese Cultural Beliefs about Adversity Scale (CBA)” (Shek et al., 
2003). The CBA has nine items, among which seven items measure 
participants’ agreement with seven positive traditional Chinese 
sayings on adversity and two items (reverse coded) measure their 
agreement with two negative traditional Chinese sayings on adversity. 
The two reverse coded items were removed from the scale due to 
criticism of their effectiveness in different studies (Sonderen et al., 
2013) and undesirable factor loadings in the SEM model of this study. 
The participants provided their answers on a rating measure (from 
“1″ = “Strongly disagree” to “6″ = “Strongly agree”). The item mean score 
represents the levels of beliefs of adversity. Previous research showed 
that this scale possessed adequate psychometric properties (Shek et al., 
2022a, 2023b).

2.2.4.2 Chinese positive youth development scale
Two subscales from the “Chinese Positive Youth Development 

Scale (CPYDS)” (Shek et  al., 2007) were adopted to evaluate the 
emotional competence and resilience of the students, with each 
subscale including three items. The students indicated to what degree 
they agree with the description of themselves in each statement 
through a rating measure (“1” = “Strongly disagree” to “6” = “Strongly 
agree”). The two interpersonal competencies were represented through 
the mean scores of respective subscale items. Previous research 
suggests that the measure possessed adequate psychometric properties 
(Shek et al., 2022a, 2023b).

TABLE 1 Socio-demographic characteristics of the participants in the 
final sample (N  =  1,020).

Variable n %

Faculty

Faculty of engineering 211 20.7

Faculty of construction and 

environment

98 9.6

Faculty of health and social 

sciences

396 38.8

Faculty of applied science and 

textile

67 6.6

Faculty of humanities 39 3.8

Faculty of business 93 9.1

School of design 42 4.1

School of hotel and tourism 

management

43 4.2

School of fashion and textiles 31 3.0

Gender

Male 451 44.2

Female 517 50.7

Prefer not to say 52 5.1

Received CSSA

Yes 902 88.4

No 40 3.9

Not sure 78 7.6

Experienced financial difficulty (family)

Yes 684 67.1

No 184 18.0

Not sure 152 14.9

Experienced financial difficulty (personal)

Yes 682 66.9

No 248 24.3

Not sure 90 8.8

Student or their family members unemployed during the pandemic

Yes 810 79.4

No 145 14.2

Not sure 65 6.4

Student had been a confirmed case of COVID-19

Yes 508 49.8

No 475 46.6

Not sure 37 3.6

Family members had been a confirmed case of COVID-19

Yes 369 36.2

No 600 58.8

Not sure 51 5.0

Living status

Live with family 857 84.0

Live with roommates 149 14.6

(Continued)

Live alone 14 1.4

Place of residence during the pandemic

Hong Kong 987 96.8

Mainland China 29 2.8

Others 4 0.4

Place of origin (local/international student)

Local 858 84.1

International 162 15.9

CSSA, comprehensive social security assistance scheme.

TABLE 1 (Continued)
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2.2.5 Measure of interpersonal correlates

2.2.5.1 Family functioning
Family functioning was examined through the “Chinese Family 

Assessment Instrument (C-FAI)” (Shek, 2002). These included 
positive functioning of family (“Family Communication” and “Family 
Mutuality”) and negative functioning of family indexed by “Family 
Conflicts,” with each subscale including 3 items. However, due to 
undesirable factor loading of one item in Family Conflicts in the SEM 
model of this study, the item was removed from the scale. The 
participants evaluated the extent the described situation in each item 
was consistent with that in their own families through a five-point 
measure (“1” = “Very unlike” to “5” = “Very like”). Positive family 
functioning was represented by the average score of items in the two 
positive subscales, and negative family functioning was represented 
by the average score of the items in the negative sub-scale.

2.2.6 Measures of perceived satisfaction of needs, 
difficulties, and university services

2.2.6.1 Need satisfaction
University students’ need satisfaction under COVID-19 was 

examined by a 15-item measure. The measure evaluates the extent to 
which university students’ needs in various life domains have been 
met during the pandemic, which was developed based on student 
focus groups by the authors of the study. The participants reported 
their answers through a rating measure (“1″ = “not met at all” to 
“6″ = “fully met”). The item mean score was adopted as the composite 
score (see Shek et al., 2023b). The scale possessed good reliability in 
previous research (Shek et al., 2022b).

2.2.6.2 Difficulties encountered
A 24-item self-developed measure was used to gauge the 

challenges and difficulties perceived by students during the pandemic. 
Students reported how often they encountered the difficulties through 
a five-point measure (“1” = “Never” to “5” = “Always”). An average 
score was used indicating a composite score. Previous research 
reported good reliability of the measure (Shek et al., 2022b).

2.2.6.3 Knowledge and perception of usefulness of 
university service

Students’ knowledge of university services during COVID-19 
(e.g., “Counselling and Wellness Section,” “University Health Service,” 
and “Special Funding under COVID-19″) was measured using a 
10-item binary scale. Students indicated whether they knew about the 
services listed (“1″ = “yes” and “0″ = “no”). The measure score was 
calculated through summing all item scores. Besides, students’ views 
of usefulness of the aforementioned services were measured through 
a 10-item self-developed measure. Students rated their perceptions of 
usefulness of the services via a six-point measure (“1″ = “Not at all” to 
“6″ = “Completely yes”). The variable score was calculated through 
averaging the items scores.

2.2.6.4 Evaluation of university service
Another self-developed measure was adopted assessing students’ 

evaluation of service/support offered by the university during the 
pandemic. With eight items, students rated to what degree they were 
satisfied with different services offered by the university related to the 

pandemic via a rating measure (“1″ = “Strongly disagree” to 
“6″ = “Strongly agree”). The mean score was calculated to represent 
students’ subjective evaluation of university services.

2.3 Data analysis

First, we conducted reliability and descriptive analyses on all key 
constructs. Second, the prevalence of mental health symptoms 
(indicated by stress, anxiety, and depression [DASS-21], depressive 
symptoms [CESD-R], suicidal behavior [SBS], and Internet addiction) 
was presented. Third, Pearson’s correlation with Bonferroni correction 
was conducted between all key variables. As the total number of 
correlations is 190, the p value has been adjusted to 0.05/190 = 0.0003. 
Fourth, structural equation models (SEM) on the predictive effects of 
stress related to COVID (Model 1), intrapersonal competence (Model 
2), family functioning (Model 3), and needs, difficulties, and service-
related factors (Model 4) on mental health symptoms and positive 
well-being were tested (Shek et al., 2023b; Shek et al., in press). Finally, 
multigroup SEM was conducted to examine gender differences in the 
four SEM models, which included two steps. In the first step, the scalar 
invariance across groups in the measurement model of each SEM 
model was examined as the prerequisite for multigroup SEM (Wolgast 
and Donat, 2019; Vinter et  al., 2021). On the condition of 
establishment of scalar invariance, multigroup SEM was then 
conducted through comparing the configural model and a model with 
path coefficients in both groups being constrained to be  equal. 
Multiple indices including “comparative fit index” (CFI), “Tucker-
Lewis index” (TLI), “the root mean square error of approximation” 
(RMSEA), and “standardized root mean square residual” (SRMR) 
were used to evaluate model fit, with CFI and TLI > 0.90 (Kline, 2023) 
and RMSEA and SRMR <0.08 (Browne and Cudeck, 1993) indicating 
desirable model fit. For model comparison, as chi-square test is 
sensitive to large sample size, change in CFI (∆CFI > 0.01) (Cheung 
and Rensvold, 2002) was used as criteria for judging whether the two 
models (configural model vs. constrained model) have significant 
difference. All the SEM analyses were conducted using R 4.2.1 with 
the use of robust maximum likelihood estimation (MLR).

3 Results

3.1 Descriptive profile and measure 
reliability

Results of reliability and descriptive analyses are shown in Table 2. 
All measures showed acceptable internal consistency (α = 0.60–0.96) 
and the mean inter-item correlations was between 0.26 and 0.71.

3.2 Prevalence of psychological morbidity

Table 3 shows the prevalence of psychological morbidity in the 
participants. Based on the DASS-21 criteria, 60.8, 54, and 33.2% of the 
participants showed mild to extremely severe levels of anxiety, 
depression, and stress, respectively. Regarding CESD-R, 41.6% of the 
participants were identified as experiencing depression (scored 16 or 
above) (Radloff, 1977). Besides, based on IAT-10 criteria (Pawlikowski 
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et al., 2013), 47.3% of the students showed internet addiction problems 
(4 or more symptoms). In addition, 18.2% of the students indicated 
having suicidal thoughts, and 5.4 and 3.4% of the participants reported 
having suicidal plans and suicidal attempts, respectively. These 
findings generally supported Hypothesis 1.

3.3 Psychosocial correlates of 
psychological morbidity and positive 
well-being

Table 4 demonstrates the results of correlation analyses among 
major variables. Generally speaking, the variables were correlated in 
the hypothesized directions. Figures 1–4 illustrate the results of the 

SEM analyses (Model 1 to 4) on the predictive effects of psychosocial 
factors on psychological morbidity and positive well-being. In Model 
1, three latent variables of COVID-19 stress, including DC, SC, and 
CB were used. In Model 2, three latent factors (beliefs of adversity, 
resilience, and emotional competence) were included. In Model 3, 
latent variables of positive family functioning and negative family 
functioning were the predictors. For Model 4, we used the total score 
of each scale to separately reflect need satisfaction, difficulties, and 
service-related factors as there are large number of items in these 
variables (a total of 59 items) which will increase model complexity 
and cause difficulty for model fit if using latent variables of these 
predictors (Moshagen, 2012; Cao and Liang, 2022). For outcome 
variables, negative mental health was indexed by the total scores of 
DASS-21 (depression, anxiety, and stress), CESD-R (symptoms of 

TABLE 2 Reliability, mean, and standard deviation of measures of different variables.

Measure Cronbach’α Inter-item correlation M SD

Negative mental health

Depression anxiety stress scale (DASS-21) 0.94 0.44 0.80 0.52

Center for epidemiologic studies depression scale revised 

(CESD-R)
0.95 0.48 15.26 12.84

Young’s 10-item internet addiction test (IAT-10) 0.83 0.32 3.60 2.91

Suicidal behavior scale (SBS) 0.60 0.41 0.27 0.62

Chinese hopelessness scale (CHOPE) 0.87 0.57 3.12 0.96

Positive wellbeing

The satisfaction with life scale (SWLS) 0.88 0.60 3.58 1.02

The flourishing scale (FS) 0.93 0.61 4.76 1.09

COVID-19 related factors

The COVID stress scale

 • Danger and contamination subscale (DC) 0.91 0.66 1.39 0.95

 • Socio-economic consequences subscale (SC)
0.87 0.60 0.82 0.79

 • Checking behavior subscale (CB)
0.85 0.53 1.30 0.81

Intrapersonal factors

Chinese cultural beliefs about adversity scale (CBAS) 0.87 0.48 4.33 0.84

Chinese positive youth development scale (CPYDS)

 • Resilience subscale 0.86 0.68 4.26 0.88

 • Emotional competence subscale
0.80 0.55 4.23 0.87

Ecological factors

Chinese family assessment instrument (C-FAI)

 • Positive family functioning 0.91 0.62 3.65 0.85

 • Negative family functioning
0.71 0.56 2.80 1.00

Needs, difficulties, and services

Difficulties encountered 0.90 0.35 2.69 0.35

Needs satisfaction 0.92 0.43 4.19 0.82

Knowledge of service 0.78 0.26 5.30 2.67

Usefulness of service 0.96 0.71 4.28 0.99

Evaluation of service 0.93 0.62 4.10 0.83
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TABLE 3 Prevalence of negative mental health.

Measure and 
category

n %

DASS-21-depressiona

Normal 469 46.0

Mild 173 17.0

Moderate 252 24.7

Severe 73 7.2

Extremely severe 53 5.2

DASS-21-anxietyb

Normal 400 39.2

Mild 86 8.4

Moderate 304 29.8

Severe 94 9.2

Extremely severe 136 13.3

DASS-21-stressc

Normal 681 66.8

Mild 150 14.7

Moderate 117 11.5

Severe 57 5.6

Extremely severe 15 1.5

CESD-R

With symptoms (scored 16 or 

above)

424 41.6

Without symptoms 596 58.4

IAT-10

Addicted (scored 4 or above) 482 47.3

Not addicted 538 52.7

SBS

Have suicidal thoughts 186 18.2

Have suicidal plans 55 5.4

Have suicidal attempts 35 3.4

CHOPE

Negative direction (mean 

score ≥ 4)

218 21.4

aDepression: normal = 0–9, Mild = 10–13, Moderate = 14–20, Severe = 21–27, Extremely 
severe = 28 or above. bAnxiety: Normal = 0–7, Mild = 8–9, Moderate = 10–14, Severe = 15–19, 
Extremely severe = 20 or above. cStress: Normal = 0–14, Mild = 15–18, Moderate = 19–25, 
Severe = 26–33, Extremely severe = 34 or above.

major depressive disorder), IAT-10 (internet addiction), and SBS 
(suicidal behavior), and the mean score of CHOPE (hopelessness). For 
positive well-being, it was indicated by the mean scores of SWLS (life 
satisfaction) and FS (flourishing) in all the four models.

All the four SEM models yielded good model fit with χ2/df values 
ranging between 3.51 to 5.33, CFI and TLI values being above 0.90 
and RMSEA and SRMR values being below 0.08 (Table 5). For all the 
models, the factor loadings of observed variables for different latent 
variables ranged between 0.38 and 0.99. Figure 1 shows the predictive 
effects of the three components of COVID-19 stress (DC, SC, and CB) 
on mental health illness and positive well-being (Model 1). While the 

predictive effects of DC were not significant on both negative and 
positive mental health, SC positively predicted negative mental health 
(β  = 0.51, p < 0.001) and negatively predict well-being (β  = −0.38, 
p < 0.001). CB had no predictive effect on mental health illness but 
predicted well-being in a positive direction (β  = 0.38, p < 0.001). 
Hypotheses 2a and 2b were partially supported.

Figure 2 demonstrates the results of SEM analyses on the effects 
of intrapersonal factors on outcome variables (Model 2). Emotional 
competence had negative predictive effect on negative mental health 
(β  = −0.45, p < 0.001) and positive predictive effect on well-being 
(β = 0.30, p < 0.001). While beliefs of adversity and resilience did not 
have predictive effect on mental health problems, they positively 
predicted well-being (β = 0.27 and 0.25, respectively, p < 0.001). The 
findings supported Hypothesis 3a and Hypothesis 3b.

The predictive effects of interpersonal factors indexed by family 
functioning on the outcome variables are shown in Figure 3 (Model 
3). Positive family functioning predicted negative mental health 
negatively (β = −0.26, p < 0.001), and positive well-being positively 
(β = 0.55, p < 0.001). These findings supported Hypotheses 4a and 4b. 
Meanwhile, the predictive effect of negative functioning of family on 
negative mental health reached significance (β = 0.12, p = 0.05), but it 
did not significantly predict well-being. Only Hypothesis 4c 
was supported.

The predictive effects of satisfaction of needs, perceived 
difficulties, knowledge of service, perception of usefulness and 
evaluation of services on the outcome variables (Model 4) are shown 
in Figure 4. Need satisfaction negatively predicted negative mental 
health (β = −0.23, p < 0.001) and positively predicted well-being 
(β = 0.53, p < 0.001). However, knowledge of services, positive 
perceptions and evaluation of service did not predict mental health 
problems. In addition, while knowledge of services did not predict 
well-being, the predictive effects of usefulness of services (β = 0.08, 
p = 0.05) and evaluation of services (β = 0.07, p = 0.062) on well-being 
were significant/marginally significant. Therefore, Hypotheses 5a and 
5b were partially supported. Finally, difficulties positively predicted 
negative mental health (β = 0.49, p < 0.001) and negatively predicted 
well-being (β = −0.13, p < 0.001). The findings supported Hypotheses 
5c and 5d.

To examine gender differences for each model, scalar invariance 
across gender groups in the measurement model of each SEM model 
was first examined. The results showed the establishment of the scalar 
invariance across gender groups for each measurement model 
(∆CFI < 0.01 when comparing configural model with factor-loading 
constrained model and when comparing factor-loading constrained 
model with both factor-loading and intercept constrained model). 
Second, on the condition of establishment of scalar invariance in the 
measurement model, multigroup SEM was conducted for each SEM 
model. Comparison of the configural model with the path coefficients-
constrained model showed ∆CFI < 0.01, indicating no gender 
differences for the four SEM models. The detailed information is 
shown in Table 6. The predictive effects of predictors in each SEM 
model in both gender groups were presented in Table 7.

4 Discussion

This study investigated the prevalence of mental health illness and 
positive well-being amongst students in universities in Hong Kong in 
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TABLE 4 Correlations among key variables.

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1. CS_DC --

2. CS_SC 0.50*** --

3. CS_CB 0.58*** 0.57*** --

4. DASS 0.18*** 0.40*** 0.24*** --

5. CESDR 0.23*** 0.45*** 0.27*** 0.79*** --

6. SB 0.01 0.13*** 0.06 0.31*** 0.34*** --

7. IA 0.16*** 0.22*** 0.16*** 0.36*** 0.41*** 0.32*** --

8. HL 0.10 0.32*** 0.13*** 0.44*** 0.45*** 0.21*** 0.24*** --

9. LS 0.09 0.01 0.17*** −0.33*** −0.29*** −0.22*** −0.23*** −0.24*** --

10. FH 0.02 −0.14*** 0.10 −0.42*** −0.38*** −0.23*** −0.23*** −0.38*** 0.68*** --

11. BA 0.07 −0.10 0.06 −0.25*** −0.24*** −0.17*** −0.12*** −0.23*** 0.38*** 0.60*** --

12. RE 0.10 −0.11*** 0.07* −0.28*** −0.24*** −0.18*** −0.15*** −0.30*** 0.43*** 0.62*** 0.63*** --

13. EC −0.01 −0.15*** −0.01 −0.34*** −0.32*** −0.13*** −0.22*** −0.23*** 0.38*** 0.59*** 0.53*** 0.65*** --

14. PFAM 0.04 −0.09 0.06 −0.26*** −0.24*** −0.20*** −0.11*** −0.29*** 0.37*** 0.46*** 0.43*** 0.41*** 0.39*** --

15. NFAM 0.05 0.12*** 0.04 0.16*** 0.16*** 0.13*** 0.02 0.27*** −0.09 −0.10 −0.06 −0.09 −0.05 −0.31*** --

16. DIF 0.28*** 0.40*** 0.26*** 0.46*** 0.49*** 0.19*** 0.31*** 0.54*** −0.25*** −0.31*** −0.19*** −0.20*** −0.22*** −0.27*** 0.19*** --

17. NEED 0.05 −0.09** 0.10 −0.32*** −0.29*** −0.21*** −0.21*** −0.29*** 0.43*** 0.58*** 0.51*** 0.50*** 0.48*** 0.55*** −0.09 −0.32*** --

18. KS −0.03 −0.12*** −0.01 −0.11*** −0.14*** 0.05 0.00 −0.19*** 0.07 0.14*** 0.14*** 0.09** 0.14*** 0.17*** −0.08 −0.23*** 0.19*** --

19. US 0.11*** −0.08 0.15*** −0.16*** −0.13*** −0.12*** −0.02 −0.17*** 0.19*** 0.31*** 0.33*** 0.35*** 0.27*** 0.27*** −0.12 −0.11 0.39*** −0.04 --

20. ES 0.02 −0.08* 0.13*** −0.24*** −0.20*** −0.15*** −0.15*** −0.28*** 0.32*** 0.44*** 0.40*** 0.42*** 0.40*** 0.37*** 0.01 −0.30*** 0.55*** 0.25*** 0.46***

CS, COVID stress; DC, anger and contamination; SC, socio-economic consequences; CB, check behavior; DASS, the total score of depression, anxiety stress scale; CSSD-R, the center for epidemiologic studies depression scale revised, SB, suicidal behavior; IA, internet 
addiction; HL, hopelessness; LS, life satisfaction; FL, flourishing; BA, beliefs of adversity; RE, resilience; EC, emotional competence; PFAM, positive family functioning; NFAM, negative family functioning; NEED, needs satisfaction; DIF, difficulties encountered; KS, 
knowledge of university services; US, perceived usefulness of university services; ES, evaluation of university services; ***p < 0.0003 (the significance level has been adjusted to 0.0003 based on Bonferroni correction).
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FIGURE 1

Predictive effects of COVID stress on negative mental health and well-being (Model 1). x2/df  =  4.32, CFI  =  0.931, TLI  =  0.920, RMSEA  =  0.057, 
SRMR  =  0.050; C19S, COVID-19 related stress; DC, danger and contamination; SC, socio-economic consequences; CB, check behavior; ***p  <  0.001.

the pandemic period. The significance of the study is shown in several 
aspects. First, while the pandemic has significant influence on student 
mental health, limited research has been done to understand 
university students’ mental health in Hong Kong under the pandemic. 
Second, few studies have employed multiple measures of mental 
health morbidity and positive well-being to examine the related issues 
in a single study. Third, few studies have been done to explore the role 
of satisfaction of needs and students’ service utilization and 
perceptions in college students’ mental health under the pandemic 
(Shek et  al., 2022a,b). Finally, few studies examined the gender 
differences in the predictive effects of different ecological factors on 
mental health of university students.

4.1 Prevalence of psychological morbidity

The findings of this study indicate the worrying prevalence of 
mental health symptoms in Hong Kong university students in the 

pandemic period. Results showed that approximately half of the 
participants experienced symptoms of anxiety and depression and 
around one fifth had symptoms of stress, which aligns with previous 
research (Czeisler, 2020; Shek et al., 2022a). Compared to two studies 
conducted at earlier stages of the pandemic (i.e., the fourth wave and 
the fifth wave) (Shek et al., 2022a, 2023b), the prevalence rates of 
depression and stress are slightly lowered [37.1% (this study) vs. 
39.0% (fifth wave) and 40.0% (fourth wave) for moderate-to-above 
levels of depression and 18.6% (this study) vs. 21.5% (fifth wave) and 
22.2% (fourth wave) for moderate-to-above levels of stress]. However, 
the prevalence rate of anxiety remains relatively stable or was even 
slightly higher [52.3% (this study) vs. 52.1% (fifth wave) and 50.7% 
(fourth wave)] for moderate-to-above levels of stress. Compared to 
the rates in pre-pandemic studies, the levels of mental health 
symptoms in college students in Hong Kong have significantly 
increased. Before the epidemic, the rates of anxiety, stress, and 
depression were, respectively, 41, 27, and 21% (Leung, 2017). 
However, in this study, the rates were 33.2, 60.8, and 54%, respectively, 

TABLE 5 Model fix indices of the four SEM models.

Model χ2/df CFI TLI RMSEA SRMR

Model 1: predictive effects of COVID stress 4.32 0.931 0.920 0.057 0.050

Model 2: predictive effects of intrapersonal factors 3.51 0.944 0.934 0.050 0.047

Model 3: predictive effects of ecological factors 4.83 0.944 0.930 0.061 0.052

Model 4: predictive effects of need satisfaction, 

difficulties, and service factors

5.33 0.932 0.900 0.067 0.047
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all of which are higher than pre-pandemic rates. Moreover, these 
rates surpass those reported in other regions during the pandemic. 
For instance, a survey of 3,881 college students in mainland China 
reported an anxiety rate of 26.6% and a depression rate of 21.2% 
under the pandemic (Chang et al., 2020). Similarly, in Singapore, the 
rates of anxiety and depression in college students during the 
pandemic reached 25 and 32%, respectively (Yong and Keh, 2022). In 
the United  States, a study of 2,031 college students under the 
pandemic found a prevalence of depression and anxiety, respectively, 
at 48.1 and 38.5% (Wang et al., 2020). Therefore, this study reveals the 
higher prevalence of mental health symptoms in Hong Kong college 
students during the pandemic. In accordance with previous empirical 
literature, the study also identified a prevalence of Internet addiction 
close to half (47.3%) among Hong Kong college students (Shek et al., 
2023a). The findings may possibly be explained by the cumulative 
stress due to Social Event (Ni et al., 2020) and the very strict anti-
pandemic policies in Hong Kong.

4.2 COVID-19 stress, psychological 
morbidity, and positive well-being

Regarding the perceived stress associated with COVID-19, 
“socio-economic consequences” (SC) predicted mental health 
symptoms positively and well-being negatively. These findings are in 
accordance with previous research suggesting the impact of 

socio-economic consequences on mental health of college students 
under the pandemic. As many students enrolled in universities in 
Hong Kong were from the grassroots and some even need to support 
themselves financially through doing part-time work, the worries 
about economic and social consequence of the pandemic would 
become a big stressor to university students, which might trigger 
their higher mental health symptoms (Busetta et al., 2021; Ghafouri 
et al., 2022). Besides, under the pandemic, the cost of medicines, 
masks, and disinfectants, as well as the increased cost of Wi-Fi due to 
studying online at home, are also stressors for students particularly 
for those with lower socioeconomic status (Shek, 2020). In addition, 
students who worry that the pandemic may have a profound impact 
on the finance of their families may also tend to develop higher 
mental health problems (Ghafouri et al., 2022). Interestingly, another 
dimension of COVID-19 stress “danger and contamination” (DC) did 
not have predictive effect on both well-being and negative mental 
health, which was contrary to previous research (Czeisler, 2020; Gao 
et al., 2020). This discrepancy may be due to the stringent health 
policies implemented in Hong Kong under the COVID-19 pandemic 
(Chan et al., 2021; Du et al., 2022).

4.3 Intrapersonal competencies and mental 
health

This study found that beliefs of adversity and resilience 
positively predicted well-being, while emotional competence 

FIGURE 2

Predictive effects of intrapersonal factors on negative mental health and well-being (Model 2). x2/df  =  3.51, CFI  =  0.944, TLI  =  0.934, RMSEA  =  0.050, 
SRMR  =  0.047; *** p  <  0.001.
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predicted psychological morbidity negatively and well-being 
positively. Previous research on Chinese youth has suggested 
protective role of positive beliefs about adversity in adolescent 
well-being (Wang and Liu, 2022). This can be explained by the 
stress mindset theory, which suggests that people’s positive and 
negative beliefs about stress can affect their experiences and 
coping strategies in stressful situations: people who hold a positive 
attitude and view adversity as a personal development opportunity 
are less likely to experience hardship, while those who hold a 
negative attitude and believe that stress is harmful are more likely 
to suffer from this pain (Wang and Liu, 2022). Furthermore, in the 
context of Chinese culture, individuals with beliefs of adversity 
are more inclined to attain inner calm during COVID-19 (Shek, 
2020). Regarding resilience, previous research has demonstrated 
that resilience can mediate the association between adverse or 
stressful events and mental health of Chinese adolescents (Cui and 
Xie, 2021). A higher level of resilience could make students 
happier and improve their life on some aspects such as feeling 
more optimistic, peaceful, clear-minded, and energetic (Huerta 
et  al., 2021). Also, individuals with higher resilience showed 
higher adaptability and better coping under the pandemic 
(Demetriou et al., 2020). As for emotional competence, excellent 
ability to self-regulate thoughts and emotions leads to increased 
well-being (Huerta et al., 2021). A calmer, more relaxed mind and 
thoughts can help reduce the stress caused by the pandemic. From 
a prevention perspective, promoting the positive psychological 
attributes of university students constitutes a priority in helping 
university students to thrive under the pandemic.

4.4 Family functioning and mental health

Results revealed that positive family functioning was a predictor 
of both well-being and negative mental health, whereas negative 
family functioning positively predicted negative mental health but 
could not significantly predict well-being. In accordance with the 
previous research (Albanese et al., 2019; Ebrahimi et al., 2019), the 
current findings suggest the importance of the family system and its 
support and cohesion for mental health and well-being of university 
students. Regarding positive family functioning, during the pandemic, 
it acts as a security blanket for university students to survive and study. 
In a study on Chinese vocational students, poor family functioning 
leaded to increased mental health symptoms such as anxiety and 
depression while good family functioning was associated with 
improved well-being (Pan et al., 2020). Skeens et al. (2023) found that 
parental distress predicted worsened quality of life and loneliness of 
American youth under the pandemic. Combining these literature, 
findings of this study highlight the importance of promoting the 
positive family functioning in university students under the pandemic. 
However, family life education programs are not common in the 
higher education context.

4.5 Perceived need satisfaction, difficulties, 
and university services and mental health

As expected, need satisfaction was found to predict mental health 
problems in a negative direction and well-being in a positive direction. 

FIGURE 3

Predictive effects of ecological factors on negative mental health and well-being (Model 3). x2/df  =  4.83, CFI  =  0.944, TLI  =  0.930, RMSEA  =  0.061, 
SRMR  =  0.052; PFAM, positive family functioning; NFAM, negative family functioning; ***p  <  0.001; *p  <  0.05.
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On the other hand, perceived difficulties were found to be related to 
mental health problems positively and well-being negatively. Moreover, 
perceived usefulness of university services among students were also 
found to be positively related to well-being. In terms of need satisfaction, 
previous studies have found a positive relation between need satisfaction 
and well-being and reported that people who had higher levels of need 
satisfaction would have enhanced feeling of self-competence, positive 
mood, vitality (e.g., Šakan et  al., 2020), as well as lower stress and 
decreased negative affect (Yang et al., 2018). This can be explained by the 
self-determination theory (SDT), which claims that a person’s basic 
psychological needs need to be satisfied to achieve well-being (Šakan 
et al., 2020). Our results indicate that with higher satisfaction of needs, 
university students’ well-being would be promoted. In terms of perceived 
difficulties, a previous study confirmed that most students (82.2%) 
believed that the COVID-19 pandemic has brought them some 
difficulties, and those who perceived more suffering during the pandemic 
had worse positive moods (Namekata and Yamamoto, 2021). As very few 
previous studies have shown perceived difficulties have affected students’ 
mental health under the pandemic (Shek et  al., 2022b), this study 

provides important empirical evidence to enrich the limited literature on 
the association between perceived difficulties and personal well-being 
under the pandemic.

Lastly, based on the results of the SEM, students’ services knowledge, 
service usefulness, and service evaluation, could not predict negative 
mental health. However, the perceived service usefulness was found to 
predict the well-being, which suggests that designing effective mental 
health services is crucial for promoting long-term well-being. The 
insignificant finding may be due to the fact that first year students were 
recruited and many of them might not have sought services from the 
University. Previous findings have indicated that universities can offer 
services such as counseling and career development services for students 
to contribute to their well-being (Oldfield et al., 2018). When universities 
offer effective support and services, they act as protective factors that help 
students navigate challenges and maintain good mental health. However, 
to our knowledge, no research has been performed on the effects of 
university services on students’ mental health and well-being under 
COVID-19. Therefore, this study provides important empirical evidence 
which enriches the limited literature.

FIGURE 4

Predictive effects of needs, difficulties, and service factors on negative mental health and well-being (Model 4). x2/df  =  5.33, CFI  =  0.932, TLI  =  0.900, 
RMSEA  =  0.067, SRMR  =  0.047; NEED, needs satisfaction; DIF, difficulties encountered; KS, knowledge of university services; US, perceived usefulness of 
university services; ES, evaluation of university services; ms, marginal significance (p  =  0.062); *p  <  0.05; ***p  <  0.001, ap  =  0.05.
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TABLE 6 Model fix indices of the multigroup SEM across genders (including both measurement and structural models).

Model χ2/df CFI TLI RMSEA SRMR ∆ χ2 ∆ df ∆CFI

Measurement model

Configural model

Model 1: effects of 

COVID stress

3.01 0.914 0.900 0.065 0.055

Model 2: effects of 

intrapersonal factors

2.36 0.935 0.922 0.053 0.056

Model 3: effects of 

ecological factors

3.47 0.926 0.908 0.071 0.061

Model 4: effects of 

need satisfaction, 

difficulties, and 

service factors

4.46 0.947 0.915 0.085 0.051

Factor loadings constrained

Model 1: effects of 

COVID stress

2.98 0.912 0.902 0.064 0.057 35.44** 17 0.002

Model 2: effects of 

intrapersonal factors

2.35 0.932 0.923 0.053 0.058 29.22* 15 0.003

Model 3: effects of 

ecological factors

3.37 0.925 0.911 0.070 0.062 21.81* 11 0.001

Model 4: effects of 

need satisfaction, 

difficulties, and 

service factors

4.34 0.939 0.918 0.083 0.060 17.88 5 0.008

Intercepts and factor loading constrained

Model 1: effects of 

COVID stress

2.95 0.910 0.903 0.063 0.058 35.62** 17 0.002

Model 2: effects of 

intrapersonal factors

2.32 0.931 0.925 0.052 0.058 21.52 15 0.001

Model 3: effects of 

ecological factors

3.25 0.924 0.916 0.068 0.063 11.16 11 0.001

Model 4: effects of 

need satisfaction, 

difficulties, and 

service factors

3.89 0.939 0.929 0.077 0.060 1.09 5 0.000

Structural equation model

Configural model

Model 1: effects of 

COVID stress

3.01 0.914 0.900 0.065 0.055

Model 2: effects of 

intrapersonal factors

2.36 0.935 0.922 0.053 0.056

Model 3: effects of 

ecological factors

3.47 0.926 0.908 0.071 0.061

Model 4: effects of 

need satisfaction, 

difficulties, and 

service factors

4.04 0.906 0.861 0.083 0.053

Regression coefficients constrained

Model 1: effects of 

COVID stress

3.00 0.913 0.901 0.064 0.057 13.77* 6 0.001

(Continued)
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4.6 Gender differences in effects of 
different predictors

This study showed that there were no gender differences in the 
effects of different predictors on mental health of university students. 
This is in line with some existing studies (Hassan et al., 2011; Sergi 
et  al., 2021). One possible explanation is that the gender role has 
become more egalitarian in the global including many Asian modern 

countries and districts such as Japan, China, and Hong Kong (Sugihara 
and Katsurada, 2002; Boehnke, 2011). In addition, as the university of 
the participants is a public university in Hong Kong which has high 
requirements in student admission, students from both genders may 
all possess certain competences and more egalitarian gender 
perceptions which reduces traditional gender differences. Finally, the 
insignificance of gender difference might be due to the fact that the 
data were not collected from random samples.

Model χ2/df CFI TLI RMSEA SRMR ∆ χ2 ∆ df ∆CFI

Model 2: effects of 

intrapersonal factors

2.38 0.933 0.922 0.053 0.061 17.58** 6 0.002

Model 3: effects of 

ecological factors

3.42 0.926 0.910 0.071 0.062 5.20 4 0.000

Model 4: effects of 

need satisfaction, 

difficulties, and 

service factors

3.73 0.904 0.875 0.077 0.055 14.69 10 0.002

*p < 0.05; **p < 0.01.

TABLE 6 (Continued)

TABLE 7 SEM model results in different gender groups.

Male Female

Negative mental 
Health

Positive well-being Negative mental 
Health

Positive well-being

β SE β SE β SE β SE

Model 1: COVID stress

Danger and 
contamination

0.03 0.78 −0.15* 0.07 −0.07 0.79 0.14 0.06

Socio-economic 
consequences

0.63*** 0.89 −0.48*** 0.08 0.38*** 1.05 −0.30*** 0.07

Checking behavior −0.09 1.06 0.57*** 0.11 0.12 1.19 0.17 0.09

Model 2: intrapersonal factors

Beliefs of adversity −0.06 0.91 0.20** 0.06 −0.21** 1.17 0.36*** 0.06

Resilience −0.00 1.11 0.27** 0.08 0.15 1.62 0.21* 0.07

Emotional 
competence

−0.36*** 0.99 0.37*** 0.06 −0.49*** 1.34 0.22** 0.05

Model 3: ecological factors

Positive family 
functioning

−0.29*** 0.58 0.59*** 0.06 −0.27*** 0.77 0.47*** 0.06

Negative family 
functioning

0.07 0.78 0.14* 0.07 0.09 1.10 −0.04 0.07

Model 4: need satisfaction, difficulties, and service-related factors

Need satisfaction −0.29*** 0.64 0.44*** 0.08 −0.21*** 0.74 0.51*** 0.06

Difficulties 
encountered

0.53*** 0.66 −0.16** 0.06 0.46*** 0.79 −0.14** 0.05

Knowledge of 
university services

0.06 0.15 −0.07 0.01 −0.03 0.19 0.08* 0.01

Perceived usefulness 
of services

−0.08 0.44 0.11 0.05 −0.00 0.58 0.07 0.03

Evaluation of services 0.09 0.62 0.16* 0.06 0.04 0.71 −0.01 0.04

*p < 0.05; **p < 0.01; ***p < 0.001.
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4.7 Implications and limitations

This is a pioneering study which extends our knowledge of first-
year university students’ mental health in a Chinese context under the 
pandemic. The study contributes to the existing limited literature on 
risk and protective factors of mental health of university students 
under the pandemic. Theoretically, it contributes to the understanding 
of the ecological systems theory and positive youth development 
approach (Bronfenbrenner, 2001; Benson, 2007; Shek, 2007), which 
highlights the important roles of risk and protective factors in different 
ecological systems in mental health of university students. Practically, 
the study highlights the need for addressing negative mental health 
outcomes in students in higher education in the pandemic period. 
Also, research findings on the impacts of COVID-related stress, 
intrapersonal competencies, family environment, satisfaction of 
needs, and perceptions of university services can provide important 
information for university policymaking and development of effective 
prevention and intervention programs for promoting mental health 
of university students even after the pandemic period. For example, 
the high prevalence rates of mental health problems and the predictive 
effects of COVID-19 stress identified in this study highlights the needs 
for a careful assessment of the COVID-19 dysfunctional cognitive-
behavioral coping strategies (Mansueto et  al., 2022). The risk of 
COVID stress and the protective role of different intrapersonal and 
interpersonal factors also highlights a need to combine or integrate 
different therapies to reduce mental health problems in university 
students. These included Cognitive Behavior Therapy or Mindfulness 
(to reduce negative affectivity and distress) (Cosci et al., 2020) and 
Well-Being Therapy (to increase well-being, resilience, positive mental 
health) (Fava et  al., 2017; Carrozzino et  al., 2022) for improving 
mental health in university students.

Despite these strengths, there are several limitations of this study. 
First, as the study was conducted in Hong Kong, China, the findings 
may not be  generalizable to students in other places and cultural 
contexts. Second, the use of self-reported measures may involve issues 
of social desirability bias. In addition, our findings did not investigate 
the long-term effects of negative mental health outcomes on university 
students. Third, we used composite scores instead of latent variables 
for predictors in Model 4 due to large item numbers and undesirable 
model fit for latent variables. Finally, future research should go further 
to examine complicated relationships between predictors in different 
models such as potential mediating and moderating roles of 
intrapersonal factors in relationship between family and other factors 
and mental health to deepen the understanding.

5 Conclusion

This study provides valuable insights into the prevalence and 
status of mental health and well-being in university students under the 
COVID-19 pandemic. The findings high-light the risk role of COVID-
related stress, negative family functioning, and perceived difficulties 
and the protective role of psychological strengths (resilience, adversity 
associated beliefs, and emotional competence), positive functioning 
of family, and need satisfaction on university students’ mental health. 
In addition, the importance of positive perceptions and evaluation of 
university services in university students’ mental health was also 
highlighted. Additionally, interventions that enhance intrapersonal 

competencies, positive family functioning, satisfaction of needs, and 
effective service utilization may protect against negative health 
outcomes and promote well-being. From a public health perspective, 
this study is a valuable contribution to the literature on mental health 
and well-being under the COVID-19 pandemic and provides 
important insights for future research and practice.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Institutional 
Review Board (or its Delegate) at the Hong Kong Polytechnic 
University. The studies were conducted in accordance with the local 
legislation and institutional requirements. The participants provided 
their written informed consent to participate in this study.

Author contributions

DS: Conceptualization, Data curation, Funding acquisition, 
Methodology, Project administration, Resources, Supervision,  
Writing – review & editing. WC: Writing – original draft, Writing – 
review & editing. DD: Formal analysis, Writing – original draft. XL: 
Writing – original draft, Writing – review & editing. CC: Data 
curation, Writing – review & editing.

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. The COVID-19 
project is financially supported by the University Grants Committee 
(89S7). The preparation of this paper is financially supported by 
Endowed Professorship in Service Leadership Education and the 
Research Matching Fund of the Research Grants Council (52UK 
and 52U9).

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

https://doi.org/10.3389/fpsyg.2023.1294026
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Shek et al. 10.3389/fpsyg.2023.1294026

Frontiers in Psychology 17 frontiersin.org

References
Albanese, A. M., Russo, G. R., and Geller, P. A. (2019). The role of parental self-efficacy 

in parent and child well-being: a systematic review of associated outcomes. Child Care 
Health Dev. 45, 333–363. doi: 10.1111/cch.12661

Alhakami, A., Salem, V., Alateeq, D., Nikčević, A. V., Marci, T., Palmieri, S., et al. 
(2023). The Arab COVID-19 anxiety syndrome scale (C-19ASS): COVID-19 anxiety 
syndrome and psychological symptoms in the Saudi Arabian population. Clin. Psychol. 
Psychother. 30, 1083–1094. doi: 10.1002/cpp.2860

Bai, X., Wu, C., Zheng, R., and Ren, X. (2010). The psychometric evaluation of the 
satisfaction with life scale using a nationally representative sample of China. J. Happiness 
Stud. 12, 183–197. doi: 10.1007/s10902-010-9186-x

Benson, P. L. (2007). “Developmental assets: an overview of theory, research, and 
practice” in Approaches to positive youth development. eds. R. K. Silbereisen and R. M. 
Lerner (Thousand Oaks, CA: Sage), 33–58.

Boehnke, M. (2011). Gender role attitudes around the globe: egalitarian vs. traditional 
views. Asian J. Soc. Sci. 39, 57–74. doi: 10.1163/156853111X554438

Brenes, G. A., Danhauer, S. C., Lyles, M. F., Hogan, P. E., and Miller, M. E. (2015). 
Telephone-delivered cognitive behavioral therapy and telephone-delivered nondirective 
supportive therapy for rural older adults with generalized anxiety disorder. JAMA 
Psychiatry 72, 1012–1020. doi: 10.1001/jamapsychiatry.2015.1154

Bronfenbrenner, U. (2001). “The bioecological theory of human development” in 
International encyclopedia of the social and behavioral sciences. eds. N. J. Smelser and P. 
B. Baltes (Oxford, United Kingdom: Pergamon Press), 6963–6970.

Browne, M. W., and Cudeck, R. (1993). “Alternative ways of assessing model fit” in 
Testing structural equation models. eds. K. A. Bollen and J. S. Long (Newbury Park, CA: 
Sage), 136–162.

Busetta, G., Campolo, M. G., Fiorillo, F., Pagani, L., Panarello, D., and Augello, V. 
(2021). Effects of COVID-19 lockdown on university students’ anxiety disorder in Italy. 
Genus 77, 25–16. doi: 10.1186/s41118-021-00135-5

Cao, L. (2022). The relationship between adjustment and mental health of Chinese 
freshmen: the mediating effect of security and the moderating effect of gender. Front. 
Public Health 10:916329. doi: 10.3389/fpubh.2022.916329

Cao, C., and Liang, X. (2022). The impact of model size on the sensitivity of fit 
measures in measurement invariance testing. Struct. Equ. Modeling 29, 744–754. doi: 
10.1080/10705511.2022.2056893

Carrozzino, D., Christensen, K. S., Patierno, C., Woźniewicz, A., Møller, S. B., 
Arendt, I. M. T., et al. (2022). Cross-cultural validity of the WHO-5 well-being index 
and Euthymia scale: a clinimetric analysis. J. Affect. Disord. 311, 276–283. doi: 10.1016/j.
jad.2022.05.111

Chan, H.-Y., Chen, A., Ma, W., Sze, N. N., and Liu, X. (2021). COVID-19, community 
response, public policy, and travel patterns: a tale of Hong Kong. Transp. Policy 106, 
173–184. doi: 10.1016/j.tranpol.2021.04.002

Chang, J., Yuan, Y., and Wang, D. (2020). Mental health status and its influencing 
factors among college students during the epidemic of COVID-19. Nan Fang Yi Ke Da 
Xue Xue Bao 40, 171–176. doi: 10.12122/j.issn.1673-4254.2020.02.06

Cheung, G. W., and Rensvold, R. B. (2002). Evaluating goodness-of-fit indexes for 
testing measurement invariance. Struct. Equ. Modeling 9, 233–255. doi: 10.1207/
S15328007SEM0902_5

Cosci, F., Guidi, J., Mansueto, G., and Fava, G. A. (2020). Psychotherapy in recurrent 
depression: efficacy, pitfalls, and recommendations. Expert. Rev. Neurother. 20, 
1169–1175. doi: 10.1080/14737175.2020.1804870

Cui, K., and Xie, H. (2021). Intrapersonal and interpersonal sources of resilience: 
mechanisms of the relationship between bullying victimization and mental health 
among migrant children in China. Appl. Res. Qual. Life 17, 2479–2497. doi: 10.1007/
s11482-021-09984-w

Czeisler, M. É. (2020). Mental health, substance use, and suicidal ideation during the 
COVID-19 pandemic. MMWR Morb. Mortal. Wkly Rep. 69, 1049–1057. doi: 10.15585/
mmwr.mm6932a1

Deci, E. L., and Ryan, R. M. (2008). Self-determination theory: a macrotheory of human 
motivation, development, and health. Can. Psychol. 49, 182–185. doi: 10.1037/a0012801

Demetriou, L., Drakontaides, M., and Hadjicharalambous, D. (2020). Psychological 
resilience hope and adaptability as protective factors in times of crisis: a study in Greek 
and Cypriot society during the COVID-19 pandemic. SSRN. 2, 20–34. doi: 10.2139/
ssrn.3713732

Di Fabio, A., and Kenny, M. E. (2016). Promoting well-being: the contribution of 
emotional intelligence. Front. Psychol. 7:1182. doi: 10.3389/fpsyg.2016.01182

Diener, E., Emmons, R. A., Larsen, R. J., and Griffin, S. (1985). The satisfaction with 
life scale. J. Pers. Assess. 49, 71–75. doi: 10.1207/s15327752jpa4901_13

Diener, E., Wirtz, D., Tov, W., Kim-Prieto, C., Choi, D., Oishi, S., et al. (2010). New 
well-being measures: short scales to assess flourishing and positive and negative feelings. 
Soc. Indic. Res. 97, 143–156. doi: 10.1007/s11205-009-9493-y

Du, Z., Tian, L., and Jin, D. Y. (2022). Understanding the impact of rapid antigen tests 
on SARS-CoV-2 transmission in the fifth wave of COVID-19 in Hong Kong in early 
2022. Emerg. Microb. Infect. 11, 1394–1401. doi: 10.1080/22221751.2022.2076616

Eaton, W. W., Smith, C., Ybarra, M., Muntaner, C., and Tien, A. (2004). “Center for 
Epidemiological Studies Depression Scale: review and revision (CESD and CESD-R)” 
in The use of psychological testing for treatment planning and outcomes assessment. ed. M. 
E. Maruish (Mahwah, NJ: Lawrence Erlbaum), 363–377.

Ebrahimi, H., Movaghari, M. R., Bazghaleh, M., Shirmohammadi, N., and 
Mohammadpourhodki, R. (2019). Parental attitude toward children’s mental disorders 
and its relationship with help seeking behaviors. J. Complement. Integr. Med. 
16:20180244. doi: 10.1515/jcim-2018-0244

Fava, G. A., Cosci, F., Guidi, J., and Tomba, E. (2017). Well-being therapy in 
depression: new insights into the role of psychological well-being in the clinical process. 
Depress. Anxiety 34, 801–808. doi: 10.1002/da.22629

Gao, J., Zheng, P., Jia, Y., Chen, H., Mao, Y., Chen, S., et al. (2020). Mental health 
problems and social media exposure during COVID-19 outbreak. PLoS One 
15:e0231924. doi: 10.1371/journal.pone.0231924

García-Álvarez, D., Hernández-Lalinde, J., and Cobo-Rendón, R. (2021). Emotional 
intelligence and academic self-efficacy in relation to the psychological well-being of 
university students during COVID-19 in Venezuela. Front. Psychol. 12:759701. doi: 
10.3389/fpsyg.2021.759701

Ghafouri, R., Qadimi, A., and Khomaam, H. K. (2022). Coping strategy with 
coronavirus disease-2019 health anxiety in nursing students. J. Educ. Health Promot. 
11:381. doi: 10.4103/jehp.jehp_861_21

Hartley, M. T. (2011). Examining the relationships between resilience, mental health, 
and academic persistence in undergraduate college students. J. Am. Coll. Heal. 59, 
596–604. doi: 10.1080/07448481.2010.515632

Hassan, S. A., Shabani, J., Ahmad, A., and Baba, M. (2011). Moderating influence of 
gender on the link of spiritual and emotional intelligences with mental health among 
adolescents. Life Sci. J. 8, 106–112.

Huerta, M. V., Carberry, A. R., Pipe, T., and McKenna, A. F. (2021). Inner engineering: 
evaluating the utility of mindfulness training to cultivate intrapersonal and interpersonal 
competencies among first-year engineering students. J. Eng. Educ. 110, 636–670. doi: 
10.1002/jee.20407

Kennedy, K. E. R., Bastien, C. H., Ruby, P. M., Killgore, W. D. S., Wills, C. C. A., and 
Grandner, M. A. (2021). Nightmare content during the COVID-19 pandemic: influence 
of COVID-related stress and sleep disruption in the United  States. J. Sleep Res. 
31:e13439. doi: 10.1111/jsr.13439

Kline, R.B. (2023). Principles and practice of structural equation modeling. New York: 
Guilford publications.

Legros, D. N., and Boyraz, G. (2023). Mental health and help-seeking among college 
students during the COVID-19 pandemic: roles of campus mental health climate and 
institutional support. J. Am. Coll. Heal. 1-9, 1–9. doi: 10.1080/07448481.2023.2227716

Leung, C. H. (2017). University support, adjustment, and mental health in tertiary 
education students in Hong Kong. Asia Pac. Educ. Rev. 18, 115–122. doi: 10.1007/
s12564-016-9466-1

Lipson, S. K., Lattie, E. G., and Eisenberg, D. (2019). Increased rates of mental health 
service utilization by U.S. college students: 10-year population-level trends (2007–2017). 
Psychiatr. Serv. 70, 60–63. doi: 10.1176/appi.ps.201800332

Liyanage, S., Saqib, K., Khan, A. F., Thobani, T. R., Tang, W. C., Chiarot, C. B., et al. 
(2021). Prevalence of anxiety in university students during the COVID-19 pandemic: a 
systematic review. Int. J. Environ. Res. Public Health 19:62. doi: 10.3390/ijerph19010062

Magson, N. R., Freeman, J. Y. A., Rapee, R. M., Richardson, C. E., Oar, E. L., and 
Fardouly, J. (2021). Risk and protective factors for prospective changes in adolescent 
mental health during the COVID-19 pandemic. J. Youth Adolesc. 50, 44–57. doi: 
10.1007/s10964-020-01332-9

Mansueto, G., Lopes, F. L., Grassi, L., and Cosci, F. (2021). Impact of COVID-19 
outbreak on Italian healthcare workers versus general population: results from an online 
survey. Clin. Psychol. Psychother. 28, 1334–1345. doi: 10.1002/cpp.2644

Mansueto, G., Palmieri, S., Marino, C., Caselli, G., Sassaroli, S., Ruggiero, G. M., et al. 
(2022). The Italian COVID-19 anxiety syndrome scale: investigation of the COVID-19 
anxiety syndrome and its association with psychological symptoms in an Italian 
population. Clin. Psychol. Psychother. 29, 1972–1990. doi: 10.1002/cpp.2767

Masten, A. S., Lucke, C. M., Nelson, K. M., and Stallworthy, I. C. (2021). Resilience in 
development and psychopathology: multisystem perspectives. Annu. Rev. Clin. Psychol. 
17, 521–549. doi: 10.1146/annurev-clinpsy-081219-120307

Morales-Rodríguez, F. M., Espigares-López, I., Brown, T., and Pérez-Mármol, J. M. 
(2020). The relationship between psychological well-being and psychosocial factors in 
university students. Int. J. Environ. Res. Public Health 17:4778. doi: 10.3390/ijerph17134778

Moroń, M., and Biolik-Moroń, M. (2021). Trait emotional intelligence and emotional 
experiences during the COVID-19 pandemic outbreak in Poland: a daily diary study. 
Pers. Individ. Dif. 168:110348. doi: 10.1016/j.paid.2020.110348

Moshagen, M. (2012). The model size effect in SEM: inflated goodness-of-fit statistics 
are due to the size of the covariance matrix. Struct. Equ. Modeling 19, 86–98. doi: 
10.1080/10705511.2012.634724

Namekata, D., and Yamamoto, M. (2021). Companion animal ownership and mood 
states of university students majoring in animal sciences during the COVID-19 
pandemic in Japan. Animals 11:2887. doi: 10.3390/ani11102887

https://doi.org/10.3389/fpsyg.2023.1294026
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1111/cch.12661
https://doi.org/10.1002/cpp.2860
https://doi.org/10.1007/s10902-010-9186-x
https://doi.org/10.1163/156853111X554438
https://doi.org/10.1001/jamapsychiatry.2015.1154
https://doi.org/10.1186/s41118-021-00135-5
https://doi.org/10.3389/fpubh.2022.916329
https://doi.org/10.1080/10705511.2022.2056893
https://doi.org/10.1016/j.jad.2022.05.111
https://doi.org/10.1016/j.jad.2022.05.111
https://doi.org/10.1016/j.tranpol.2021.04.002
https://doi.org/10.12122/j.issn.1673-4254.2020.02.06
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1080/14737175.2020.1804870
https://doi.org/10.1007/s11482-021-09984-w
https://doi.org/10.1007/s11482-021-09984-w
https://doi.org/10.15585/mmwr.mm6932a1
https://doi.org/10.15585/mmwr.mm6932a1
https://doi.org/10.1037/a0012801
https://doi.org/10.2139/ssrn.3713732
https://doi.org/10.2139/ssrn.3713732
https://doi.org/10.3389/fpsyg.2016.01182
https://doi.org/10.1207/s15327752jpa4901_13
https://doi.org/10.1007/s11205-009-9493-y
https://doi.org/10.1080/22221751.2022.2076616
https://doi.org/10.1515/jcim-2018-0244
https://doi.org/10.1002/da.22629
https://doi.org/10.1371/journal.pone.0231924
https://doi.org/10.3389/fpsyg.2021.759701
https://doi.org/10.4103/jehp.jehp_861_21
https://doi.org/10.1080/07448481.2010.515632
https://doi.org/10.1002/jee.20407
https://doi.org/10.1111/jsr.13439
https://doi.org/10.1080/07448481.2023.2227716
https://doi.org/10.1007/s12564-016-9466-1
https://doi.org/10.1007/s12564-016-9466-1
https://doi.org/10.1176/appi.ps.201800332
https://doi.org/10.3390/ijerph19010062
https://doi.org/10.1007/s10964-020-01332-9
https://doi.org/10.1002/cpp.2644
https://doi.org/10.1002/cpp.2767
https://doi.org/10.1146/annurev-clinpsy-081219-120307
https://doi.org/10.3390/ijerph17134778
https://doi.org/10.1016/j.paid.2020.110348
https://doi.org/10.1080/10705511.2012.634724
https://doi.org/10.3390/ani11102887


Shek et al. 10.3389/fpsyg.2023.1294026

Frontiers in Psychology 18 frontiersin.org

Ni, M. Y., Yao, X. I., Leung, K. S. M., Yau, C., Leung, C. M. C., Lun, P., et al. (2020). 
Depression and post-traumatic stress during major social unrest in Hong Kong: a 10-
year prospective cohort study. Lancet 395, 273–284. doi: 10.1016/S0140-6736(19)33160-5

Nolen-Hoeksema, S., Larson, J., and Grayson, C. (1999). Explaining the gender 
difference in depressive symptoms. J. Pers. Soc. Psychol. 77, 1061–1072. doi: 
10.1037/0022-3514.77.5.1061

Oldfield, J., Stevenson, A., Ortiz, E., and Haley, B. (2018). Promoting or suppressing 
resilience to mental health outcomes in at risk young people: the role of parental and 
peer attachment and school connectedness. J. Adolesc. 64, 13–22. doi: 10.1016/j.
adolescence.2018.01.002

Paleari, F. G., Pivetti, M., Galati, D., and Fincham, F. D. (2021). Hedonic and 
eudaimonic well-being during the COVID-19 lockdown in Italy: the role of stigma and 
appraisals. Br. J. Health Psychol. 26, 657–678. doi: 10.1111/bjhp.12508

Pan, Y., Yang, Z., Han, X., and Qi, S. (2020). Family functioning and mental health 
among secondary vocational students during the COVID-19 epidemic: a moderated 
mediation model. Pers. Individ. Dif. 171:110490. doi: 10.1016/j.paid.2020.110490

Pawlikowski, M., Altstötter-Gleich, C., and Brand, M. (2013). Validation and 
psychometric properties of a short version of Young’s internet addiction test. Comput. 
Hum. Behav. 29, 1212–1223. doi: 10.1016/j.chb.2012.10.014

Radloff, L. S. (1977). The CES-D scale: a self-report depression scale for research in 
the general population. Appl. Psychol. Meas. 1, 385–401. doi: 
10.1177/014662167700100306

Rukmana, D. (2014). “Quota Sampling” in Encyclopedia of quality of life and well-being 
research. ed. A. C. Michalos (Dordrecht, Netherlands: Springer), 5382–5384.

Šakan, D., Žuljević, D., and Rokvić, N. (2020). The role of basic psychological needs 
in well-being during the COVID-19 outbreak: a self-determination theory perspective. 
Front. Public Health 8:583181. doi: 10.3389/fpubh.2020.583181

Scales, P. C., Benson, P. L., Leffert, N., and Blyth, D. A. (2000). Contribution of 
developmental assets to the prediction of thriving among adolescents. Appl. Dev. Sci. 4, 
27–46. doi: 10.1207/s1532480xads0401_3

Schutte, N. S., and Malouff, J. M. (2021). Basic psychological need satisfaction, affect 
and mental health. Curr. Psychol. 40, 1228–1233. doi: 10.1007/s12144-018-0055-9

Seki, T., Hamazaki, K., Natori, T., and Inadera, H. (2019). Relationship between 
internet addiction and depression among Japanese university students. J. Affect. Disord. 
256, 668–672. doi: 10.1016/j.jad.2019.06.055

Sergi, M. R., Picconi, L., Tommasi, M., Saggino, A., Ebisch, S. J. H., and Spoto, A. 
(2021). The role of gender in the association among the emotional intelligence, anxiety 
and depression. Front. Psychol. 12:747702. doi: 10.3389/fpsyg.2021.747702

Shek, D. T. L. (1993). Measurement of pessimism in Chinese adolescents: the Chinese 
hopelessness scale. Soc. Behav. Pers. 21, 107–119. doi: 10.2224/sbp.1993.21.2.107

Shek, D. T. L. (2002). Assessment of family functioning in Chinese adolescents: the 
Chinese version of the family assessment device. Res. Soc. Work. Pract. 12, 502–524. doi: 
10.1177/1049731502012004003

Shek, D. T. L. (2007). Tackling adolescent substance abuse in Hong Kong: Where we 
should and should not go. Scientific World Journal 7, 2021–2030. doi: 10.1100/
tsw.2007.315

Shek, D. T. L. (2020). Chinese adolescent research under COVID-19. J. Adolesc. Health 
67, 733–734. doi: 10.1016/j.jadohealth.2020.09.011

Shek, D. T. L., Chai, W., Dou, D., Zhu, X., Chan, C. H. M., Zhou, K., et al. (2023a). 
Internet addiction amongst university students under COVID-19: prevalence and 
correlates. Asian J. Addict. 1:26. doi: 10.58896/aja.v1i1.2

Shek, D. T. L., Chai, W., Li, X., and Dou, D. (2023b). Profiles and predictors of mental 
health of university students in Hong Kong under the COVID-19 pandemic. Front. 
Psychol. 14:1211229. doi: 10.3389/fpsyg.2023.1211229

Shek, D. T. L., Dou, D., and Zhu, X. (2022a). Prevalence and correlates of mental 
health of university students in Hong Kong: what happened one year after the occurrence 
of COVID-19? Front. Public Health 10:857147. doi: 10.3389/fpubh.2022.857147

Shek, D. T. L., Dou, D., Zhu, X., Wong, T., and Tan, L. (2022b). Need satisfaction and 
depressive symptoms among university students in Hong Kong during the COVID-19 
pandemic: moderating effects of positive youth development attributes. Front. Psych. 
13:931404. doi: 10.3389/fpsyt.2022.931404

Shek, D. T. L., Siu, A. M. H., and Lee, T. Y. (2007). The Chinese positive youth 
development scale: a validation study. Res. Soc. Work. Pract. 17, 380–391. doi: 
10.1177/1049731506296196

Shek, D. T. L., Tang, V., Lam, C. M., Lam, M. C., Tsoi, K. W., and Tsang, K. M. (2003). 
The relationship between Chinese cultural beliefs about adversity and psychological 
adjustment in Chinese families with economic disadvantage. Am. J. Fam. Ther. 31, 
427–443. doi: 10.1080/01926180390228955

Shek, D. T. L., Tang, V. M. Y., and Lo, C. Y. (2008). Internet addiction in Chinese 
adolescents in Hong Kong: assessment, profiles, and psychosocial correlates. Sci. World 
J. 8, 776–787. doi: 10.1100/tsw.2008.104

Shek, D.T.L., Zhu, X., Dou, D., and Merrick, J. (Forthcoming). COVID-19 pandemic: 
Hong Kong university students and psychological well-being. New York: Nova.

Skeens, M. A., Hill, K., Olsavsky, A., Ralph, J. E., Udaipuria, S., Akard, T. F., et al. 
(2023). Family functioning buffers the consequences of the COVID-19 pandemic for 
children’s quality of life and loneliness. Front. Psychol. 13:1079848. doi: 10.3389/
fpsyg.2022.1079848

Sonderen, E. V., Sanderman, R., and Coyne, J. C. (2013). Ineffectiveness of reverse 
wording of questionnaire items: let’s learn from cows in the rain. PLoS One 8:e68967. 
doi: 10.1371/journal.pone.0068967

Sugihara, Y., and Katsurada, E. (2002). Gender role development in Japanese culture: 
diminishing gender role differences in a contemporary society. Sex Roles 47, 443–452. 
doi: 10.1023/A:1021648426787

Taylor, S., Landry, C. A., Paluszek, M. M., Fergus, T. A., McKay, D., and 
Asmundson, G. J. G. (2020). COVID stress syndrome: concept, structure, and correlates. 
Depress. Anxiety 37, 706–714. doi: 10.1002/da.23071

The Government of the Hong Kong Special Administrative Region. (2023). The 
isolation order of COVID-19 patients will be revoked on the 30th of this month. Availabe 
at: https://sc.news.gov.hk/TuniS/www.news.gov.hk/chi/2023/01/20230119/2023011
9_121319_908.html?type=category&name=covid19&tl=t (Accessed August 20, 2023).

Van Dam, N. T., and Earleywine, M. (2011). Validation of the Center for Epidemiologic 
Studies Depression Scale—Revised (CESD-R): pragmatic depression assessment in the 
general population. Psychiatry Res. 186, 128–132. doi: 10.1016/j.psychres.2010.08.018

Vinter, K., Aus, K., and Arro, G. (2021). Adolescent girls’ and boys’ academic burnout 
and its associations with cognitive emotion regulation strategies. Educ. Psychol. 41, 
1061–1077. doi: 10.1080/01443410.2020.1855631

Walton, M., Murray, E., and Christian, M. D. (2020). Mental health care for medical 
staff and affiliated healthcare workers during the COVID-19 pandemic. Eur. Heart J. 
Acute Cardiovasc. Care 9, 241–247. doi: 10.1177/2048872620922795

Wang, X., Hegde, S., Son, C., Keller, B., Smith, A., and Sasangohar, F. (2020). 
Investigating mental health of US College students during the COVID-19 pandemic: 
cross-sectional survey study. J. Med. Internet Res. 22:e22817. doi: 10.2196/22817

Wang, Q., and Liu, X. (2022). How beliefs about adversity predict depression among 
Chinese rural left-behind adolescents: the roles of self-esteem and stressful life events. 
Child Youth Serv. Rev. 132:106308. doi: 10.1016/j.childyouth.2021.106308

Ward, K. P., and Lee, S. J. (2020). Mothers’ and fathers’ parenting stress, responsiveness, 
and child wellbeing among low-income families. Child Youth Serv. Rev. 116:105218. doi: 
10.1016/j.childyouth.2020.105218

Wiguna, T., Anindyajati, G., Kaligis, F., Ismail, R. I., Minayati, K., Hanafi, E., et al. (2020). 
Brief research report on adolescent mental well-being and school closures during the 
COVID-19 pandemic in Indonesia. Front. Psych. 11:598756. doi: 10.3389/fpsyt.2020.598756

Wolgast, A., and Donat, M. (2019). Cultural mindset and bullying experiences: an eight-
year trend study of adolescents' risk behaviors, internalizing problems, talking to friends, and 
social support. Child Youth Serv. Rev. 99, 257–269. doi: 10.1016/j.childyouth.2019.02.014

Wu, C. H., Chen, L. H., and Tsai, Y. M. (2009). Longitudinal invariance analysis of the 
satisfaction with life scale. Pers. Individ. Differ. 46, 396–401. doi: 10.1016/j.
paid.2008.11.002

Wu, Y., Yu, W., Wu, X., Wan, H., Wang, Y., and Lu, G. (2020). Psychological resilience 
and positive coping styles among Chinese undergraduate students: a cross-sectional 
study. BMC Psychol. 8, 79–11. doi: 10.1186/s40359-020-00444-y

Yang, Y., Zhang, Y., and Sheldon, K. M. (2018). Self-determined motivation for 
studying abroad predicts lower culture shock and greater well-being among international 
students: the mediating role of basic psychological needs satisfaction. Int. J. Intercult. 63, 
95–104. doi: 10.1016/j.ijintrel.2017.10.005

Yong, M., and Keh, C. (2022). Prevalence of depressive, anxiety, and OCD symptoms 
among university students in Singapore during COVID19. J. Concurr. Disord. 5, 68–82. 
doi: 10.54127/qrco6765

Young, K. S. (1998). Internet addiction: the emergence of a new clinical disorder. 
Cyberpsychol. Behav. 1, 237–244. doi: 10.1089/cpb.1998.1.237

Zanon, C., Brenner, R. E., Baptista, M. N., Vogel, D. L., Rubin, M., Al-Darmaki, F. R., 
et al. (2021). Examining the dimensionality, reliability, and invariance of the depression, 
anxiety, and stress scale–21 (DASS-21) across eight countries. Assessment 28, 1531–1544. 
doi: 10.1177/1073191119887449

Zeng, Y., Ye, B., Zhang, Y., and Yang, Q. (2021). Family cohesion and stress consequences 
among Chinese college students during COVID-19 pandemic: a moderated mediation model. 
Front. Public Health 9:703899. doi: 10.3389/fpubh.2021.703899

Zhou, J., Jiang, S., Zhu, X., Huebner, E. S., and Tian, L. (2020). Profiles and transitions 
of dual-factor mental health among Chinese early adolescents: the predictive roles of 
perceived psychological need satisfaction and stress in school. J. Youth Adolesc. 49, 
2090–2108. doi: 10.1007/s10964-020-01253-7

Zolotov, Y., Reznik, A., Bender, S., and Isralowitz, R. (2020). COVID-19 fear, mental 
health, and substance use among Israeli university students. Int. J. Ment. Health Addict. 
20, 230–236. doi: 10.1007/s11469-020-00351-8

https://doi.org/10.3389/fpsyg.2023.1294026
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/S0140-6736(19)33160-5
https://doi.org/10.1037/0022-3514.77.5.1061
https://doi.org/10.1016/j.adolescence.2018.01.002
https://doi.org/10.1016/j.adolescence.2018.01.002
https://doi.org/10.1111/bjhp.12508
https://doi.org/10.1016/j.paid.2020.110490
https://doi.org/10.1016/j.chb.2012.10.014
https://doi.org/10.1177/014662167700100306
https://doi.org/10.3389/fpubh.2020.583181
https://doi.org/10.1207/s1532480xads0401_3
https://doi.org/10.1007/s12144-018-0055-9
https://doi.org/10.1016/j.jad.2019.06.055
https://doi.org/10.3389/fpsyg.2021.747702
https://doi.org/10.2224/sbp.1993.21.2.107
https://doi.org/10.1177/1049731502012004003
https://doi.org/10.1100/tsw.2007.315
https://doi.org/10.1100/tsw.2007.315
https://doi.org/10.1016/j.jadohealth.2020.09.011
https://doi.org/10.58896/aja.v1i1.2
https://doi.org/10.3389/fpsyg.2023.1211229
https://doi.org/10.3389/fpubh.2022.857147
https://doi.org/10.3389/fpsyt.2022.931404
https://doi.org/10.1177/1049731506296196
https://doi.org/10.1080/01926180390228955
https://doi.org/10.1100/tsw.2008.104
https://doi.org/10.3389/fpsyg.2022.1079848
https://doi.org/10.3389/fpsyg.2022.1079848
https://doi.org/10.1371/journal.pone.0068967
https://doi.org/10.1023/A:1021648426787
https://doi.org/10.1002/da.23071
https://sc.news.gov.hk/TuniS/www.news.gov.hk/chi/2023/01/20230119/20230119_121319_908.html?type=category&name=covid19&tl=t
https://sc.news.gov.hk/TuniS/www.news.gov.hk/chi/2023/01/20230119/20230119_121319_908.html?type=category&name=covid19&tl=t
https://doi.org/10.1016/j.psychres.2010.08.018
https://doi.org/10.1080/01443410.2020.1855631
https://doi.org/10.1177/2048872620922795
https://doi.org/10.2196/22817
https://doi.org/10.1016/j.childyouth.2021.106308
https://doi.org/10.1016/j.childyouth.2020.105218
https://doi.org/10.3389/fpsyt.2020.598756
https://doi.org/10.1016/j.childyouth.2019.02.014
https://doi.org/10.1016/j.paid.2008.11.002
https://doi.org/10.1016/j.paid.2008.11.002
https://doi.org/10.1186/s40359-020-00444-y
https://doi.org/10.1016/j.ijintrel.2017.10.005
https://doi.org/10.54127/qrco6765
https://doi.org/10.1089/cpb.1998.1.237
https://doi.org/10.1177/1073191119887449
https://doi.org/10.3389/fpubh.2021.703899
https://doi.org/10.1007/s10964-020-01253-7
https://doi.org/10.1007/s11469-020-00351-8

	Psychosocial correlates of mental health of university students in Hong Kong under COVID-19
	1 Introduction
	2 Materials and methods
	2.1 Participants and procedures
	2.2 Measures
	2.2.1 Measures of COVID-19 stress
	2.2.2 Measures of psychological morbidity
	2.2.2.1 Depression anxiety stress scale
	2.2.2.2 The center for epidemiologic studies depression scale revised
	2.2.2.3 Young’s 10-item internet addiction test
	2.2.2.4 Suicidal behavior scale
	2.2.2.5 Hopelessness scale
	2.2.3 Measures of positive well-being
	2.2.3.1 The satisfaction with life scale
	2.2.3.2 Flourishing scale
	2.2.4 Measures of intrapersonal correlates
	2.2.4.1 Cultural beliefs about adversity scale
	2.2.4.2 Chinese positive youth development scale
	2.2.5 Measure of interpersonal correlates
	2.2.5.1 Family functioning
	2.2.6 Measures of perceived satisfaction of needs, difficulties, and university services
	2.2.6.1 Need satisfaction
	2.2.6.2 Difficulties encountered
	2.2.6.3 Knowledge and perception of usefulness of university service
	2.2.6.4 Evaluation of university service
	2.3 Data analysis

	3 Results
	3.1 Descriptive profile and measure reliability
	3.2 Prevalence of psychological morbidity
	3.3 Psychosocial correlates of psychological morbidity and positive well-being

	4 Discussion
	4.1 Prevalence of psychological morbidity
	4.2 COVID-19 stress, psychological morbidity, and positive well-being
	4.3 Intrapersonal competencies and mental health
	4.4 Family functioning and mental health
	4.5 Perceived need satisfaction, difficulties, and university services and mental health
	4.6 Gender differences in effects of different predictors
	4.7 Implications and limitations

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

