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Abstract
While the COVID-19 has brought severe challenges to university students’ mental 
health, there is inadequate research on the related protective factors from different 
ecological systems and the underlying mechanisms. Guided by the ecological sys-
tems theory and the positive youth development approach, this study investigated 
the associations between two protective factors in the ecological systems (i.e., posi-
tive family functioning in the microsystem and Chinese cultural beliefs of adversity 
in the macrosystem) and students’ mental health in Hong Kong higher education 
during the period of the pandemic, with resilience (i.e., an important positive youth 
development quality) proposed as a mediating factor. This study was based on data 
collected in a large-scale survey of 978 Hong Kong Chinese undergraduate students 
(mean age = 20.69 with 62.9% being female) in the summer of 2022. Validated 
measures were used to assess students’ mental health problems (anxiety and depres-
sion), the ecological protective factors (positive family functioning and Chinese 
cultural beliefs of adversity), and resilience. Structural equation modelling was con-
ducted to examine the associations between ecological protective factors and mental 
health problems, as well as the mediating effects of resilience in the associations. 
Structural equation modelling revealed that both positive family functioning and 
Chinese cultural beliefs of adversity negatively predicted anxiety and depression, 
with resilience partially mediating all paths. The study contributes significantly to 
the understanding of different ecological protective factors in higher education stu-
dents’ mental health and the mediating role of resilience. It also provides practical 
implications for intervention and prevention.
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Introduction

University Students’ Mental Health Problems During the COVID-19 Pandemic

As a global public health threat, the pandemic of COVID-19 has brought significant 
challenges to the mental well-being of people worldwide, particularly university stu-
dents (Pierce et al., 2020). Compared with other subgroups in the general population, 
students in higher education sectors might be more at risk during the pandemic due 
to multiple stresses and pressures faced including campus closure, social isolation, 
abrupt transition from face-to-face to online classes, increased financial difficulty, 
uncertainty about future and so on (Alghamdi, 2021; Farris et al., 2021; Savage et al., 
2020). Under these pressures and challenges, higher level of psychological problems 
was reported in students in higher education in some countries, including the UK 
(Savage et al., 2020), Egypt (Ghazawy et al., 2021), and mainland China (Wang & 
Zhao, 2020). With particular emphasis on Hong Kong, the pandemic may have a par-
ticularly significant impact on students in Hong Kong universities due to the vulner-
ability of the society after experiencing the social unrest in 2019 (Jung et al., 2021). 
Several studies identified high rates of mental problems, particularly depression and 
anxiety, among students in Hong Kong higher education amid the pandemic. For 
instance, a study on 1,648 university students showed that around half of the students 
demonstrated certain levels of anxiety and depression (from mild to highly severe lev-
els) (Shek et al., 2022a). Another research (N = 1,121) revealed that 39.4% and 32.6% 
of university students reported anxiety and depressive symptoms, respectively, under 
COVID-19 (Lai et al., 2022).  Similarly, a study on 255 university students in Hong 
Kong revealed that 56.9% of the students reported depressive symptoms during the 
pandemic (Sun et al., 2020). As anxiety and depression are two most common mental 
health problems (Reivich et al., 2013) that are associated with a broad scope of nega-
tive developmental outcomes such as suicidal ideation, risk behavor and academic 
performance (Awadalla et al., 2020; Lehrer et al., 2006; Teismann et al., 2018), it 
is crucial to identify factors that could protect university students from the negative 
impacts of these two mental health issues during the pandemic.

Ecological Systems Theory and Positive Youth Development Approach on 
Protective Factors of Mental Health

According to the ecological systems approach, an individual’s development is shaped 
by the mutual interaction between the individual and his/her environments which 
include different layers of systems comprising “microsystem”, “mesosystem”, “exo-
system”, “macrosystem”, and “chronosystem” (Bronfenbrenner, 2005). While the 
five systems all play an important role in shaping an individual’s development, we 
particularly focused on two systems: the microsystem (the system closest to an indi-
vidual) and the macrosystem (the cultural and social context in which an individual 
lives). There are several justifications for this focus. First, we pay particular attention 
to the microsystem because this system is the closest one to an individual, which 
includes elements that have a direct and strongest influence on the individual, such 
as family and friends (Berk, 2000). In addition, although the macrosystem plays an 
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important role in shaping an individual’s development (McLaren & Hawe, 2005), 
there is a scarcity of research conducted to understand the effects of factors in this 
system on mental health issues like anxiety and depression. Furthermore, among the 
limited studies on macrosystem factors and mental health problems, most of them 
focused on socioeconomic status, and there are quite limited studies on the role of 
cultural factors such as cultural beliefs. Moreover, the potential underlying mech-
anisms linking ecological factors and mental health problems remain unclear and 
less examined. The positive youth development (PYD) approach and Positive Psy-
chology stress that youth and adolescents’ positive development qualities could be a 
strong psychological buffer for the development of mental health problems (Shek et 
al., 2019). Catalano and his colleagues (2004) proposed a total of fifteen PYD quali-
ties among which resilience is an important PYD construct. Theories and empirical 
research particularly highlight the protective role of resilience in mental health of 
university students and suggest that resilience might be an underlying mechanism 
through which positive ecological factors reduce mental health problems (Miranda 
& Cruz, 2020; Nam et al., 2016). Therefore, we also attempted to examine the role 
of resilience as a mediator in the relationships between the two positive ecological 
factors and depression and anxiety in our study. The overall conceptual framework 
of this study is shown in Fig. 1. The following part is a detailed review of existing 
literature which forms the conceptual framework and derivation of hypotheses of our 
study.

Family Functioning and Mental Health

Within the microsystem, family functioning is an essential factor influencing univer-
sity students’ mental health and well-being. Defined as the capability of a family to 
function effectively to satisfy the needs of its members, family functioning involves 
different interactions and relationships in a family such as cohesion, conflict, com-
munication, flexibility, and adaptability (Caprì et al., 2021; Tam et al., 2021). Theo-

Fig. 1  Conceptual model of the study hypotheses 1a and 1b refer to the total effects of family func-
tioning on anxiety and depression, respectively. Hypotheses 2a and 2b refer to the total effects of 
cultural beliefs of adversity on anxiety and depression, respectively. Therefore, these hypotheses are 
not marked in the figure
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retically, family is the first and primary system or social context an individual lives 
in, which exerts an essential influence on individual development, particularly in 
childhood and adolescence (Peterson, 2005; Yang et al., 2022). The familial influence 
might be more powerful in Chinese society as family is regarded as the fundamental 
unit of Chinese society and the value of family has been highly upheld in Chinese 
culture (Lee & Mock, 2005; Shek, 2006). Particularly, in Chinese culture, the values 
of family cohesion and filial piety are highly emphasized and valued, and an indi-
vidual may even sacrifice one’s personal interests to uphold these core values (Lee 
& Mock, 2005). Therefore, positive family functioning would protect an individual 
from the development of mental health problems. The role of positive family func-
tioning might be more important during the pandemic period as university students 
have to stay at home for their academic studies due to the campus being closed, and 
their interaction with their family members has largely increased.

In line with the theoretical argumentation, a body of empirical studies also showed 
that higher family cohesion, flexibility, and adaptability and lower family conflict 
were linked with reduced mental health issues such as depressive symptoms and 
psychological distress (Nam et al., 2016; Pereira-Morales & Camargo, 2019) as well 
as adolescent problem behaviour (Shek et al., 2022a, b). In addition, studies found 
that positive family functioning predicted decreased psychological distress, anxiety, 
and depressive symptoms amongst students in tertiary education during the period 
of pandemic (Kim et al., 2021; Li et al., 2021; Yang et al., 2021). Grounded on the 
above theoretical and empirical literature review, the following two hypotheses were 
proposed.

Hypothesis  1a: Positive family functioning would be negatively associated with stu-
dents’ anxiety during the pandemic.

Hypothesis  1b: Positive family functioning would be negatively associated with stu-
dents’ depression during the pandemic.

Chinese Cultural Beliefs About Adversity and Mental Health

While the importance of the macrosystem has been proposed and discussed in dif-
ferent literature (Bronfenbrenner, 2005; Rogers & Way, 2021), limited empirical 
research has been done to examine the role of factors in this system in the mental 
health of adolescents and university students. Particularly, scholars argued that the 
research on child and adolescent development focused more on the factors at the 
microsystem level but overlooked the factors at the macrosystem level (Rogers & 
Way, 2021). In addition, while culture is an important factor at the macrosystem 
level, existing research on the impact of cultural values on adolescent mental health 
and well-being is very limited. Culture, referring to “a system of beliefs, values, 
languages, and behaviors, and human-made aspects of the physical environment that 
varies from one group to another”, plays a significant role in an individual’s develop-
ment (Chen & Farruggia, 2002, p. 5). Particularly, cultural beliefs constitute the core 
of a culture, which refer to beliefs and values shared by a group of people that form 
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the common outlooks of their interpretation of the world and the norms for behavior 
and social practices (Ngueutsa et al., 2023). All individuals live in a society that is 
bounded by certain common values, outlooks, and tradition. Through influencing an 
individual’s processing and interpretation of personal experience and environmental 
stimuli, decision-making, and action, cultural beliefs influence the individual’s men-
tal health.

The cultural beliefs of adversity is defined as “those concepts about the nature of 
adversity such as its causes, consequences and the proper coping behaviour” existing 
in a cultural group or a society (Shek, 2004, p. 64). In Chinese culture, there are a set 
of positive beliefs regarding adversity such as “you zhi zhe shi jing cheng (when there 
is a will, there is a way)” and “zhi yao you heng xin, tie zhu mo cheng zhen (if you 
work hard enough, you can turn an iron rod into a needle)”. Individuals with positive 
beliefs of adversity would perceive adversity and interpret their own negative experi-
ences in a more positive and constructive manner and adopt positive and adaptive 
coping strategies. Therefore, they may have a lower level of mental health problems. 
For example, a study on Chinese left-behind adolescents showed positive Chinese 
cultural beliefs of adversity negatively predicted adolescent depression (Wang & Liu, 
2022). Another study on 1,519 Hong Kong adolescents showed that positive beliefs 
of adversity was positively associated with different indicators of well-being, includ-
ing self-esteem, mental health, and life satisfaction, and negatively correlated with 
problem behavior (Shek, 2004). In addition, a three-wave longitudinal research on 
primary school students in Hong Kong revealed that higher positive beliefs of adver-
sity predicted higher healthy habits and lower problem behavior in the students (Lee 
et al., 2010). Despite of the existing research, few studies investigated the association 
between positive beliefs of adversity and university students’ anxiety and depression 
amidst the pandemic. As COVID-19 is a significant adversity experienced by uni-
versity students, examining the role of cultural beliefs about adversity in the mental 
wellness of students in university level amidst the pandemic is important. Drawing 
upon the literature, the following two hypotheses were formulated.

Hypothesis  2a: Cultural beliefs of adversity would be negatively associated with 
students’ anxiety during the pandemic.

Hypothesis  2b: Cultural beliefs of adversity would be negatively associated with 
students’ depression during the pandemic.

The Mediating Effect of Resilience

Besides limited research on the associations between the two ecological protective 
factors (positive family functioning and cultural beliefs of adversity) and university 
students’ mental wellness in the context of the pandemic, the potential underlying 
mechanisms in the relationship between these two domains also remain unclear. Posi-
tive Psychology and the PYD approach highlight the protective function of positive 
psychological attributes in adolescent development (Catalano et al., 2004; Seligman 
& Csikszentmihalyi, 2000; Shek et al., 2019). Particularly, both theoretical models 
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and empirical evidence suggest that resilience, one important positive psychological 
attribute, may play an underlying mechanism linking positive ecological factors and 
mental health problems in adolescents and university students. First, the literature 
suggests a positive association between positive ecological factors and resilience. 
Resilience is defined as an individual’s ability or capacity to successfully adapt when 
facing challenges, stress, adversity, and negative life events (Dowrick et al., 2008; 
Liu et al., 2018). Lerner’s theoretical proposition on positive youth development 
highlights that ecological factors influence an individual’s development of PYD 
qualities such as resilience (Lerner, 2005). Particularly, the recent development in the 
conceptualization of resilience involves a more ecological perspective, which high-
lights the important role of resources from different ecological systems (such as fam-
ily and culture) in shaping an individual’s capacity for resilience (Ziaian et al., 2012).

Specifically, in a family with positive functioning, an individual would gain more 
support from his/her family members which contributes to his/her capacity for adap-
tation and coping with adversity. Different empirical studies showed that resilience 
exhibited a positive correlation with the functioning of the family in adolescents 
and university students (Dou et al., 2023; Nam et al., 2016). In addition, holding 
positive cultural beliefs regarding adversity, an individual would interpret adversity 
from a more positive and optimistic approach and even derive positive meaning from 
adversity, which influences the individual’s coping strategies and patterns (Lee et al., 
2010). Therefore, an individual’s resilience quality would be strengthened. Empiri-
cally, positive cultural values were found to constitute resilience in Afghanistan chil-
dren in a qualitative study (Eggerman & Panter-Brick, 2010). A positive relationship 
was also identified between positive values in Mexican-American culture and resil-
ience in Mexican-American university students (Morgan Consoli & Llamas, 2013). 
Based on both the conceptual discussion and empirical studies, two hypotheses were 
formulated as below.

Hypothesis  3a: Positive family functioning would be positively associated with stu-
dents’ resilience during the pandemic.

Hypothesis  3b: Cultural beliefs of adversity would be positively associated with stu-
dents’ resilience during the pandemic.

Regarding the relationship between resilience and depression and anxiety, resilience 
enables an individual “to avoid stress-induced mental disorders such as depression, 
posttraumatic stress disorder, and anxiety” (Liu et al., 2018, p.1). Therefore, one 
essential function of resilience is to help an individual withstand the negative influ-
ence of adversities to maintain their inner equilibrium and stable mental health (Her-
rman et al., 2011). In line with this conceptualization, empirical research indicates 
negative associations between resilience and depression and anxiety in university 
students. For example, a longitudinal study based on 2,948 university students in 
mainland China showed that resilience was inversely associated with depression and 
anxiety among the students amidst the COVID-19 pandemic (Li et al., 2023). Another 
longitudinal study based on Italian university students also found that resilience 
negatively predicted students’ anxiety and depressive symptoms under COVID-19 
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(Renati et al., 2023). There are also studies suggesting the protective role of resilience 
against the development of the two mental issues in students at the university level 
before the pandemic (Mak et al., 2018; Zhang et al., 2018). Therefore, referring to the 
literature, the following two hypotheses were formulated.

Hypothesis  4a: Resilience would be negatively associated with students’ anxiety 
during the pandemic.

Hypothesis  4b: Resilience would be negatively associated with students’ depression 
during the pandemic.

As resilience is an important psychological factor protecting an individual from 
developing anxiety and depression and positive ecological factors (i.e., positive fam-
ily functioning and cultural beliefs of adversity) are important ecological resources 
shaping or contributing to resilience, it is reasonable to assume that resilience may 
play as an underlying mechanism in the relationships between positive ecological 
factors and anxiety and depression. In other words, positive ecological factors such 
as positive family functioning and cultural beliefs of adversity may not only directly 
protect an individual from the development of anxiety and depression in adverse situ-
ations but also indirectly protect an individual from the development of these men-
tal health problems through strengthening the quality of resilience in the individual. 
Some existing empirical studies provide support for the mediating role of resilience 
in linking positive functioning of family with mental health problems. For example, 
resilience was found to fully mediate the negative predicting effect of some dimen-
sions of family functioning (family communication and adaptability) on mental 
health problems in patients in Japan (Kukihara et al., 2020). Resilience also mediated 
the negative predicting effect of family cohesion on depression in Korean refugees 
(Nam et al., 2016) and adolescents from single parent families (Yee & Sulaiman, 
2017). In addition, a few studies showed that resilience mediated the association 
between optimism (sharing some similar elements with cultural beliefs of adversity 
as optimism referring to positive perceptions about the future) and subjective and 
psychological well-being (Miranda & Cruz, 2020; Zayas et al., 2021). Based on the 
literature, four specific hypotheses were formulated as below.

Hypothesis  5a: Resilience would mediate the relationship between positive family 
functioning and students’ anxiety during the pandemic.

Hypothesis  5b: Resilience would mediate the relationship between positive family 
functioning and students’ depression during the pandemic.

Hypothesis  5c: Resilience would mediate the relationship between cultural beliefs of 
adversity and students’ anxiety during the pandemic.

Hypothesis  5d: Resilience would mediate the relationship between cultural beliefs 
of adversity and students’ depression during the pandemic.
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Method

Participants and Procedure

The study employed the data collected in one large-scale survey conducted at one 
public university in Hong Kong in the summer of 2022 which aimed at investigat-
ing students’ psychological health in Hong Kong universities amid the period of the 
pandemic. Ethical approval has been obtained from the Institutional Review Board 
(or its Delegate) at the authors’ institution. From July to August 2022, undergraduate 
students at the university were recruited based on quota sampling to respond to an 
online survey questionnaire. The period of data collection was during Hong Kong’s 
fifth wave of the pandemic. In total, 978 students completed the questionnaire which 
consisted of demographic variables and a set of scales assessing students’ mental 
health problems, well-being, and different psychosocial protective and risk factors in 
the ecological systems. Before doing the questionnaire, all participants were briefed 
on the survey’s objectives and the data confidentiality principle. They have also given 
their formal consent for survey participation. The participants had a mean age of 
20.69 years, with a standard deviation (SD) of 1.61. Around two-thirds (62.9%) of 
the participants were female students, and most of them were local students (93.8%). 
Among the participants, 43% were in the second year of their study and 33% and 24% 
were in their third year and fourth year of study, respectively. In addition, a small por-
tion of the participants (4.6%) reported lower socioeconomic status (i.e., receiving 
the “Comprehensive Social Security Assistance of the Hong Kong Government”).

Measures

Anxiety and Depression

The “Anxiety” and “Depression” subscales of the “Depression Anxiety and Stress 
Scale (DASS-21)” were employed for assessing the two psychological symptoms, 
respectively. As a shortened version of DASS (42 items), the DASS-21 assesses three 
types of psychological morbidity, including anxiety, stress, and depression, with 
each construct comprising seven items (Lovibond & Lovibond, 1995). The measure 
has been broadly utilized in studies with various populations, including university 
students, and in different cultural contexts, including Asian cultures, which demon-
strated good psychometrical properties (Chan et al., 2012; Wang et al., 2016). With 
each item, the students need to indicate the extent to which they had the symptom 
utilizing a four-point rating gauge from “0” = “not at all” to “3” = “most of the time”). 
In this study, the Cronbach’s alpha = 0.88 and 0.83 for both subscales.

Cultural Beliefs of Adversity

The cultural beliefs of adversity were assessed through the “Cultural Beliefs of 
Adversity Scale (CBA)” developed by Shek and his colleagues (2003). The origi-
nal version of CBA contains nine items in total, with seven items corresponding 
to seven ancient Chinese proverbs on positive beliefs regarding adversity and two 
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items corresponding to two traditional Chinese sayings related to negative beliefs 
(reversely coded items), respectively. Previous studies that utilized the scale reported 
favorable psychometric properties (Shek et al., 2003; Shek, 2005). In this study, the 
two reverse-code items were taken out from the measure as the reverse-code items 
were criticized and shown as causing confusion and being ineffective in preventing 
response bias (Sonderen et al., 2013). The Cronbach’s alpha of the measure in the 
present study was 0.86.

Positive Family Functioning

The positive family functioning was gauged using two subscales in the “Chinese 
Family Assessment Instrument (C-FAI)” (Shek, 2002). C-FAI is a measure contain-
ing five subscales in which two subscales are related to positive family functioning 
including “family communication” and “family mutuality”, one subscale is related to 
negative family functioning that is “family conflict”, and two subscales are related 
to parenting factors including “parental concern” and “parental control”. The two 
subscales related to positive family functioning were employed in the present study 
to gauge the students’ positive family functioning. The C-FAI showed favorable psy-
chometric properties in prior research (Shek, 2002; Shek & Ma, 2010b; Shek et al., 
2023c). In the present study, the two subscales possessed good reliability (Cronbach’s 
alpha = 0.78 and 0.88, respectively).

Resilience

Resilience was assessed using the Resilience subscale of the “Chinese Positive Youth 
Development Scale (CPYDS)” (Shek et al., 2007). Developed according to the 15 
PYD qualities put forth by Catalano and his colleagues (2004), CPYDS assesses the 
positive growth and development of young people and adolescents in Chinese com-
munities. As other subscales are not conceptually related to the conceptual model of 
the study, we focused on the Resilience subscale in this scale. The scale demonstrated 
good psychometric properties in previous studies (Shek et al., 2007; Shek & Ma, 
2010a). The Resilience subscale contains three items, and the students were required 
to express the degree of their agreement with each statement through a measure of 
five points (“1” = “strongly disagree”; “5” = “strongly agree”). The Cronbach’s alpha 
for the subscale is 0.82 in this study, indicating good reliability.

Data Analyses

Descriptive statistics, including mean score, SD, and reliability statistics for the key 
variables, were examined. In addition, correlations among major variables were 
computed. For testing the five hypotheses, a structural equation model (SEM) was 
conducted in which the latent variables of positive family functioning and cultural 
beliefs of adversity were two independent variables, the latent variables of anxiety 
and depression were two dependent variables, and the latent variable of resilience 
was the mediating variable. The latent variable of cultural beliefs of adversity was 
indicated by the seven items of the CBA; resilience was indicated by the three items 
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of the Resilience subscale of CPYDS; anxiety and depression were respectively indi-
cated by the Anxiety and Depression subscales of DASS-21; and positive family 
functioning was a higher order factor indicated by its two primary factors (i.e., family 
communication and family mutuality) which were further indicated by their respec-
tive items.

Three steps were involved in the SEM analyses. In the first step, we examined the 
construct validity and discriminant validity of the five latent constructs included in 
the SEM model. For construct validity, we mainly assessed the “Composite Reliabil-
ity” (CR) and “Average Variance Extracted” (AVE) for each latent construct. Refer-
ring to the Fornell-Larcker criterion (Fornell & Larcker, 1981), the recommended 
threshold for CR is 0.7 or higher and for AVE is 0.5 or above for the latent variables 
in SEM. For discriminant validity, we used two methods to examine it. For the first 
method, in accordance with the Fornell–Larcker criterion (Fornell & Larcker, 1981), 
if the positive square root of the AVE for a specific latent construct exceeds the high-
est correlation of that construct with any other latent construct in the SEM model, 
the discriminant validity of that latent construct can be established. For the second 
method, based on Byrne (2013) and Rönkkö and Cho (2022), a model comparison 
was made between a measurement model including the latent variables to be exam-
ined (a free model) and a nested model in which the covariance between the latent 
variables was fixed at 0.95. The significant chi-square difference would indicate the 
discriminant validity of the latent constructs (Byrne, 2013; Rönkkö & Cho, 2022).

In the second step, a measurement model comprising all latent variables was 
assessed to determine its adequacy. On the establishment of the measurement model, 
in the third step, we examined two SEM models. The first model examined the 
direct effects of the two independent variables (positive family functioning and cul-
tural beliefs of adversity) on the two dependent variables (anxiety and depression). 
The second model examined the mediating effects of resilience on the associations 
between independent variables and dependent variables. The construct validity, dis-
criminant validity, measurement model, and SEM models were all examined using 
Mplus. Different indices were utilized to assess the model fit in both the measure-
ment and SEM models, comprising “comparative fix index” (CFI), “Tucker-Lewis 
index” (TLI), “root mean squared error of approximate” (RMSEA), and “standard-
ized root mean squared residual” (SRMR). A value equal to or higher than 0.90 for 
both CFI and TLI and a value equal to or lower than 0.80 for RMSEA and SRMR 
will be regarded as a desirable model fit (Byrne, 2013). The path coefficients among 
different latent variables in the SEM model were tested through the “delta method” 
(also called “Sobel test” sometimes) which is the default test of mediation effects in 
Mplus (Geiser, 2023; Landers-Potts et al., 2015; Williams et al., 2022) and the bias-
corrected bootstrap estimation.
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Results

Descriptive Statistics

Table 1 displays the descriptive profiles of the variables. The correlations among the 
variables are shown in Table 2. Anxiety and depression exhibited a positive correla-
tion with each other, and they had negative correlations with the healthy function-
ing of the family, adversity-related cultural beliefs, and resilience. In addition, the 
healthy functioning of the family and cultural beliefs about adversity had a positive 
correlation with resilience.

Construct Validity, Measurement Model and Structural Equation Model

The skewness of the items in all latent variables ranged between − 0.682 and 1.021 
and the Kurtosis of all items ranged between − 0.635 and 0.541, which were accept-
able for further analyses (Muthén & Kaplan, 1985). Regarding the construct validity 
of the five latent variables, the CR of all latent constructs ranged between 0.827 and 
0.976, which is higher than 0.7 following the Fornell-Larcker criterion (Fornell & 
Larcker, 1981). The AVE of three latent constructs, depression, resilience, and fam-
ily functioning, were 0.522, 0.615, and 0.953, which are higher than 0.50 based on 
the Fornell-Larcker criterion. The AVE of two latent constructs, anxiety, and beliefs 
of adversity, were 0.424 and 0.484, which were slightly below 0.50. However, as 
advised by Fornell and Larcker (1981), the AVE lower than 0.5 could also be consid-
ered if the CR value is high. The detailed information of CR and AVE of each latent 
construct is presented in Table 1.

Regarding discriminant validity, our analyses showed that except for the latent 
variables of anxiety and depression, all other latent variables have achieved discrimi-
nant validity as per the Fornell–Larcker criterion (Fornell & Larcker, 1981) (i.e., for 
each latent variable, the positive square root of AVE should surpass the highest cor-
relation that variable has with any other latent variable). The positive square root val-
ues of the AVE for anxiety and depression were lower than the correlation between 
the latent variables of anxiety and depression (0.891) in the SEM model. However, 
previous validation studies on DASS-21 suggest a generally high inter-factor correla-
tion between the anxiety factor and depression factor in the Chinese context (Wang 
et al., 2016). This might be due to the reason that Chinese people might have a lower 
ability to discriminate between different negative emotions as they are less inclined 
to express negative emotions compared to Western people (Wang et al., 2016). We 
also used another method based on Byrne (2013) and Rönkkö and Cho (2022) to 
compare a measurement model including latent variables of anxiety and depression 
(a free model) and a nested model in which the covariance between anxiety and 
depression was set to be 0.95. The chi-square difference was significant at p < 0.001, 
which supports the discriminant validity of the two latent constructs. Based on the 
above analyses and considering the different meanings of anxiety and depression, we 
believe it is justified to treat anxiety and depression as two different constructs in our 
SEM analyses.
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Based on the above analyses, a measurement model including all the five latent 
variables (i.e., positive family functioning, cultural beliefs of adversity, resilience, 
anxiety, and depression) was further examined, which demonstrated a desirable 
model fit: χ2/df = 2.725; CFI = 0.94; TLI = 0.93; RMSEA = 0.042; SRMR = 0.038. 
The factor loadings for all latent variables fell within the range of 0.45 to 0.99. The 
item information for the different latent variables in the measurement model is pre-
sented in Table 1. The SEM model on direct effects of the two independent latent 
variables (i.e., positive family functioning and cultural beliefs of adversity) on the 
two dependent latent variables (i.e., anxiety and depression) was examined, which 
yielded a desirable model fit: χ2/df = 2.954; CFI = 0.94; TLI = 0.93; RMSEA = 0.045; 
SRMR = 0.039. For the path analyses based on the “delta method” (the default 
method of Mplus), positive family functioning negatively predicted anxiety and 
depression (β = −0.239 and − 0.309, ps < 0.001, respectively) and cultural beliefs of 
adversity also negatively predicted anxiety and depression (β = −0.258 and − 0.283, 
ps < 0.001, respectively). Therefore, Hypotheses 1a, 1b, 2a, and 2b were supported. 
The SEM model on the mediating effects of resilience also yielded a desirable model 
fit: χ2/df = 2.725; CFI = 0.94; TLI = 0.93; RMSEA = 0.042; SRMR = 0.038. Family 
functioning and cultural beliefs of adversity predicted resilience in positive direc-
tion (β = 0.221 and 0.571, ps < 0.001, respectively), supporting Hypotheses 3a and 3b. 
Resilience negatively predicted both anxiety and depression (β = −0.192 and − 0.262, 
ps ≤ 0.001), supporting Hypotheses 4a and 4b. Resilience also partially mediated the 
connections of positive family functioning with anxiety and depression (indirect 
effects: β = −0.042 and − 0.058, ps < 0.01, respectively), supporting Hypotheses 5a 
and 5b. Finally, resilience partially mediated the linkages of cultural beliefs of adver-
sity with anxiety and depression (indirect effects: β = −0.109 and − 0.150, ps < 0.01, 
respectively). Therefore, Hypotheses 5c and 5d were also supported. The detailed 
information is shown in Table 3 (Fig. 2).

To further examine the mediation effects, we also conducted a “bias-corrected 
bootstrap estimation” using 5,000 bootstrap samples on the above SEM model 
(Table 4). Regarding all the mediating effects, the 95% confidence intervals did not 
include zero, which indicated these effects were significant.

Discussion

The present study tested the association between two ecological protective factors 
(positive family functioning and cultural beliefs of adversity) and two mental prob-
lems (anxiety and depression) among Hong Kong higher education students amidst 
the pandemic and the role of resilience as a mediator in the associations. The study 
was significant as there is limited research on factors protecting the mental well-
being of students in higher education in the context of COVID-19. Particularly, there 
is little research examining the safeguarding role of positive cultural beliefs in stu-
dents’ mental wellness and the function of resilience as an underlying mechanism 
linking positive ecological factors and mental problems of higher education students 
in the context of the pandemic. We also used validated measures (e.g., Shek et al., 
2023c) in this study.
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First, this study revealed that positive family functioning directly and negatively 
predicted university students’ anxiety and depression. This aligns with findings in the 
existing literature suggesting the protective effects of positive functioning of fam-
ily on the psychological wellness of university students (Kim et al., 2021; Li et al., 
2021). The findings underline the protective function of the family in the healthy 
development of students in higher education sectors, particularly amidst the pan-
demic. Particularly, in Chinese culture, the perception and importance of family have 
been highly emphasized and highlighted which would have a significant influence on 
individual development and well-being (Lee & Mock, 2005). Besides family factors, 
this study also revealed that cultural beliefs of adversity also significantly predicted 

Table 2  Correlations among major variables
1 2 3 4

1. Anxiety -
2. Depression 0.77*** -
3. Positive Family Functioning -0.29*** -0.37*** -
4. Cultural Beliefs of Adversity -0.29*** -0.35*** 0.37*** -
5. Resilience -0.31*** -0.40*** 0.39*** 0.56***
***p < 0.001

Table 3  Results of SEM on predictive effects of positive family functioning and cultural beliefs of adver-
sity on anxiety and depression with the mediating effects of resilience

β SE p 
value

Positive family functioning → Resilience 0.221 0.038 0.000
Cultural beliefs of adversity → Resilience 0.571 0.038 0.000
Resilience → Anxiety -0.192 0.056 0.001
Resilience → Depression -0.262 0.055 0.000
Positive family functioning → Anxiety
(with resilience as mediator)
Direct effect -0.197 0.039 0.000
Indirect effect -0.042 0.014 0.003
Total effect -0.239 0.038 0.000
Positive family functioning → Depression
(with resilience as mediator)
Direct effect -0.251 0.038 0.000
Indirect effect -0.058 0.016 0.000
Total effect -0.309 0.038 0.000
Cultural beliefs of adversity → Anxiety
(with resilience as mediator)
Direct effect -0.149 0.054 0.006
Indirect effect -0.109 0.032 0.001
Total effect -0.259 0.040 0.000
Cultural beliefs of adversity → Depression
(with resilience as mediator)
Direct effect -0.134 0.052 0.010
Indirect effect -0.150 0.033 0.000
Total effect -0.283 0.039 0.000
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anxiety and depression in a negative direction. This enriches the existing limited lit-
erature and understanding of the protective role of adversity-related cultural beliefs 
in youth development (Shek, 2004; Wang & Liu, 2022). While factors in different 
ecological systems would influence youth development, most of the existing studies 
focused on the factors in the microsystem such as factors from family and school, and 
there is quite limited research focusing on factors in the macrosystem such as cultural 
factors. Understanding the role of factors from the macrosystem is important and 
needed (Martinello, 2020). Particularly, in the period of the pandemic, the beliefs and 
values related to adversity residing in a culture may play an essential protective role 
for youth and adolescents to face challenges and adversities posed by the pandemic, 
which then prevents the development of mental health problems. The results of this 
study offer additional support to the protective function of Chinese cultural beliefs of 
adversity in adolescent development as shown in the existing theoretical and empiri-
cal literature (Shek, 2004; Wang & Liu, 2022). As Hong Kong society is deeply influ-
enced by both Chinese traditional cultural values and Western values, the Chinese 
cultural beliefs about adversity still influence the mindset and behaviors of university 
students in Hong Kong. Overall, the findings of this research highlight the important 
protective functions of positive factors from both microsystem and macrosystem in 

Fig. 2  SEM model results of mediating effects of resilience on relationship between two ecological 
factors (beliefs about adversity and positive family functioning) and mental health problems (anxiety 
and depression)
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the mental well-being of students in tertiary education amidst the pandemic. Besides, 
positive cultural beliefs related to adversity constitute a valuable resource that can be 
utilized during the pandemic.

Second, this study found that resilience predicted students’ anxiety and depression 
in a negative direction in the context of the pandemic. This aligns with the findings in 
the current empirical literature underlining the significant protective effect of positive 
psychological factors in the mental well-being of adolescents and tertiary education 
students (Shek et al., 2022b, c, 2023a, b). It is also in accordance with the empirical 
literature on the protective function of resilience in the mental well-being of adoles-
cents and students in universities (Renati et al., 2023; Zhang et al., 2018). In addi-
tion, this study revealed that resilience not only negatively predicted mental health 
problems, but also plays an underlying mechanism through which positive family 
and cultural factors exert protective functions on the mental well-being of students in 
higher education. The findings are novel as there is limited research examining resil-
ience as an underlying mechanism linking ecological protective factors and mental 
wellness in students in the university level under COVID-19. The findings provide 
strong support to the theoretical proposition that resilience is one essential positive 
psychological attribute and PYD quality (Catalano et al., 2004) which helps adoles-
cents to effectively cope with challenges and difficulties. They also provide support 

Table 4  Results of bias-corrected bootstrap estimation for the mediation model
Point estimates 95% CI

Lower 2.5% Upper 2.5%
Positive family functioning → Resilience 0.221 0.147 0.296
Cultural beliefs of adversity → Resilience 0.571 0.490 0.640
Resilience → Anxiety -0.192 -0.296 -0.076
Resilience → Depression -0.262 -0.366 -0.152
Positive family functioning → Anxiety
(with resilience as mediator)
Direct effect -0.197 -0.274 -0.116
Indirect effect -0.042 -0.076 -0.018
Total effect -0.239 -0.314 -0.162
Positive family functioning → Depression
(with resilience as mediator)
Direct effect -0.251 -0.330 -0.175
Indirect effect -0.058 -0.095 -0.030
Total effect -0.309 -0.385 -0.232
Cultural beliefs of adversity → Anxiety
(with resilience as mediator)
Direct effect -0.149 -0.261 -0.046
Indirect effect -0.109 -0.174 -0.046
Total effect -0.259 -0.336 -0.181
Cultural beliefs of adversity → Depression
(with resilience as mediator)
Direct effect -0.134 -0.240 -0.032
Indirect effect -0.150 -0.219 -0.087
Total effect -0.283 -0.361 -0.205
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for the important role of positive psychological qualities in the association between 
environmental factors and adolescent mental problems.

The findings have several theoretical implications. First, this study lends support 
to the ecological systems theory and the theory of PYD. Specifically, this study adds 
to the comprehension of the role played by different ecological system factors in the 
mental wellness of adolescents and students in higher education. In addition, the 
present findings underline the importance of resilience as a mediating mechanism in 
the connection between protective factors and mental well-being, which advances the 
theoretical comprehension of the role played by positive psychological attributes in 
the mental well-being of youth and adolescents. The study also has practical implica-
tions for the intervention and prevention of students’ mental issues in universities in 
the context of the pandemic. First, helping students to maintain good family function-
ing is helpful. Unfortunately, there are few family-based intervention programs in the 
higher education sector. Second, it is helpful to promote positive beliefs regarding 
adversity in Chinese culture. This point is important because counseling in the higher 
education sector is based primarily on Western theories with little emphasis on the 
importance of cultural resources (Leung, 2019). Finally, promotion of resilience in 
university students would be helpful in reducing their mental health problems. Again, 
there is no systematic effort to cultivate resilience in university students in university 
students (Shek et al., 2022b, c).

The limitations of the study should be acknowledged. First, the study sample was 
recruited based on quota sampling which is a non-probability sampling method. 
However, it should be noted that similar methods were used in other studies during 
the pandemic where random sampling was very difficult (Kamali & Bagheri-Nesami, 
2022; Montagni et al., 2020). Second, the participants came from one university in 
Hong Kong. While this may raise challenge to the generalizability of the findings, it 
was difficult to recruit students in different universities during the pandemic. Actu-
ally, there were other published studies conducted based on the data collected from 
one university (e.g., Chen & Lucock, 2022; Morganti et al., 2022). Third, the study 
was based on cross-sectional design which is not able to draw any definitive conclu-
sions on the causal relationship among the variables. Further research should be done 
through employing longitudinal data to verify the relationships and the mediating 
role of resilience. Despite the limitations, the study provided important insights and 
implications on protective factors for the mental well-being of students in universi-
ties amidst the pandemic.

Supplementary Information  The online version contains supplementary material available at https://doi.
org/10.1007/s11482-024-10277-1.

Acknowledgements  The study was financially supported by the University Grants Committee in Hong 
Kong and the Start-Up Grant for Research Assistant Professor at The Hong Kong Polytechnic University 
(BD1C). This paper was financially supported by the Research Matching Grant of the Research Grants 
Council (ZH2C and ZH3K).

Funding  Open access funding provided by The Hong Kong Polytechnic University

1 3

937

https://doi.org/10.1007/s11482-024-10277-1
https://doi.org/10.1007/s11482-024-10277-1


W. Chai, D. T. L. Shek

Declarations

Conflict of Interest  The authors declare that they have no conflict of interest.

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

References

Alghamdi, A. (2021). COVID-19 mandated self-directed distance learning: Experiences of Saudi female 
postgraduate students. Journal of University Teaching & Learning Practice, 18(3), 1–20. https://doi.
org/10.53761/1.18.3.14.

Awadalla, S., Davies, E. B., & Glazebrook, C. (2020). A longitudinal cohort study to explore the relation-
ship between depression, anxiety and academic performance among Emirati university students. Bmc 
Psychiatry, 20, 1–10. https://doi.org/10.1186/s12888-020-02854-z.

Berk, L. E. (2000). Child development (5th ed.). Allyn and Bacon.
Bronfenbrenner, U. (2005). Ecological systems theory. In U. Bronfenbrenner (Ed.), Making human beings 

human: Bioecological perspectives on human development (pp. 106–173). Sage Publications.
Byrne, B. M. (2013). Structural equation modeling with Mplus: Basic concepts, applications, and pro-

gramming. Routledge.
Caprì, T., Gugliandolo, M. C., Iannizzotto, G., Nucita, A., & Fabio, R. A. (2021). The influence of 

media usage on family functioning. Current Psychology, 40, 2644–2653. https://doi.org/10.1007/
s12144-019-00204-1.

Catalano, R. F., Berglund, M. L., Ryan, J. A., Lonczak, H. S., & Hawkins, J. D. (2004). Positive youth 
development in the United States: Research findings on evaluations of positive youth development 
programs. The Annals of the American Academy of Political and Social Science, 591(1), 98–124. 
https://doi.org/10.1177/0002716203260102.

Chan, R. C., Xu, T., Huang, J., Wang, Y., Zhao, Q., Shum, D. H. K., O’Gorman, J., & Potangaroa, R. 
(2012). Extending the utility of the Depression anxiety stress scale by examining its psychometric 
properties in Chinese settings. Psychiatry Research, 200(2–3), 879–883. https://doi.org/10.1016/j.
psychres.2012.06.041.

Chen, C. S., & Farruggia, S. (2002). Culture and adolescent development. Online Readings in Psychology 
and Culture, 6(1). https://doi.org/10.9707/2307-0919.1113.

Chen, T., & Lucock, M. (2022). The mental health of university students during the COVID-19 pan-
demic: An online survey in the UK. PLOS One, 17(1), e0262562. https://doi.org/10.1371/journal.
pone.0262562.

Dou, D., Shek, D. T. L., Tan, L., & Zhao, L. (2023). Family functioning and resilience in children in 
mainland China: Life satisfaction as a mediator. Frontiers in Psychology, 14, 1175934. https://doi.
org/10.3389/fpsyg.2023.1175934.

Dowrick, C., Kokanovic, R., Hegarty, K., Griffiths, F., & Gunn, J. (2008). Resilience and depression: Per-
spectives from primary care. Health, 12(4), 439–452. https://doi.org/10.1177/1363459308094419.

Eggerman, M., & Panter-Brick, C. (2010). Suffering, hope, and entrapment: Resilience and cul-
tural values in Afghanistan. Social Science & Medicine, 71(1), 71–83. https://doi.org/10.1016/j.
socscimed.2010.03.023.

Farris, S. G., Kibbey, M. M., Fedorenko, E. J., & DiBello, A. M. (2021). A qualitative study of 
COVID-19 distress in university students. Emerging Adulthood, 9(5), 462–478. https://doi.
org/10.1177/21676968211025128.

1 3

938

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.53761/1.18.3.14
https://doi.org/10.53761/1.18.3.14
https://doi.org/10.1186/s12888-020-02854-z
https://doi.org/10.1007/s12144-019-00204-1
https://doi.org/10.1007/s12144-019-00204-1
https://doi.org/10.1177/0002716203260102
https://doi.org/10.1016/j.psychres.2012.06.041
https://doi.org/10.1016/j.psychres.2012.06.041
https://doi.org/10.9707/2307-0919.1113
https://doi.org/10.1371/journal.pone.0262562
https://doi.org/10.1371/journal.pone.0262562
https://doi.org/10.3389/fpsyg.2023.1175934
https://doi.org/10.3389/fpsyg.2023.1175934
https://doi.org/10.1177/1363459308094419
https://doi.org/10.1016/j.socscimed.2010.03.023
https://doi.org/10.1016/j.socscimed.2010.03.023
https://doi.org/10.1177/21676968211025128
https://doi.org/10.1177/21676968211025128


Mental Health of Hong Kong University Students Under COVID-19:…

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable vari-
ables and measurement error. Journal of Marketing Research, 18(1), 39–50. https://doi.
org/10.1177/002224378101800104.

Geiser, C. (2023). Structural equation modelling with the Mplus and Lavaan programs. Retrieved 
December 8, 2023, from https://www.researchgate.net/profile/Christian-Geiser/publica-
tion/358103653_Structural_Equation_Modeling_with_the_Mplus_and_lavaan_Programs/
links/61efff35dafcdb25fd4e9871/Structural-Equation-Modeling-with-the-Mplus-and-lavaan-Pro-
grams.pdf.

Ghazawy, E. R., Ewis, A. A., Mahfouz, E. M., Khalil, D. M., Arafa, A., Mohammed, Z., Hassan, E. E., 
Hamid, S. A., Ewis, S. A., & Mohammed, A. E. N. S (2021). Psychological impacts of COVID-19 
pandemic on the university students in Egypt. Health Promotion International, 36(4), 1116–1125. 
https://doi.org/10.1093/heapro/daaa147.

Herrman, H., Stewart, D. E., Diaz-Granados, N., Berger, E. L., Jackson, B., & Yuen, T. (2011). 
What is resilience? The Canadian Journal of Psychiatry, 56(5), 258–265. https://doi.
org/10.1177/070674371105600504.

Jung, J., Horta, H., & Postiglione, G. A. (2021). Living in uncertainty: The COVID-19 pandemic and 
higher education in Hong Kong. Studies in Higher Education, 46(1), 107–120. https://doi.org/10.10
80/03075079.2020.1859685.

Kamali, M., & Bagheri-Nesami, M. (2022). The association between online self-regulated learning and 
E-learning acceptance among medical sciences students during the COVID-19 pandemic. Journal of 
Nursing and Midwifery Sciences, 9(3), 219–223. https://doi.org/10.4103/jnms.jnms_97_22.

Kim, S. C., Sloan, C., Montejano, A., & Quiban, C. (2021). Impacts of coping mechanisms on nursing stu-
dents’ mental health during COVID-19 lockdown: A cross-sectional survey. Nursing Reports, 11(1), 
36–44. https://doi.org/10.3390/nursrep11010004.

Kukihara, H., Yamawaki, N., Ando, M., Nishio, M., Kimura, H., & Tamura, Y. (2020). The mediating effect 
of resilience between family functioning and mental wellbeing in hemodialysis patients in Japan: A 
cross-sectional design. Health and Quality of Life Outcomes, 18(1), 1–8. https://doi.org/10.1186/
s12955-020-01486-x.

Lai, A. Y. K., Cheung, G. O. C., Choi, A. C. M., Wang, M. P., Chan, P. S. L., Lam, A. H. Y., Lo, E. W. S., 
Lin, C. C., & Lam, T. H. (2022). Mental health, support system, and perceived usefulness of support 
in university students in Hong Kong amidst COVID-19 pandemic: A mixed-method survey. Interna-
tional Journal of Environmental Research and Public Health, 19(19), 12931. https://doi.org/10.3390/
ijerph191912931.

Landers-Potts, M. A., Wickrama, K. A. S., Simons, L. G., Cutrona, C., Gibbons, F. X., Simons, R. L., & 
Conger, R. (2015). An extension and moderational analysis of the family stress model focusing on 
African American adolescents. Family Relations, 64(2), 233–248. https://doi.org/10.1111/fare.12117.

Lee, E., & Mock, M. R. (2005). Chinese families. In M. Monica, G. Joe, & G. P. Nydia (Eds.), Ethnicity 
and family therapy (pp. 302–318). Guilford Press.

Lee, T. Y., Kwong, W. M., Cheung, C. K., Ungar, M., & Cheung, M. Y. (2010). Children’s resilience-
related beliefs as a predictor of positive child development in the face of adversities: Implications 
for interventions to enhance children’s quality of life. Social Indicators Research, 95(3), 437–453. 
https://doi.org/10.1007/s11205-009-9530-x.

Lehrer, J. A., Shrier, L. A., Gortmaker, S., & Buka, S. (2006). Depressive symptoms as a longitudinal 
predictor of sexual risk behaviors among US middle and high school students. Pediatrics, 118(1), 
189–200. https://doi.org/10.1542/peds.2005-1320.

Lerner, R. M. (2005). Promoting positive youth development: Theoretical and empirical bases In White 
paper prepared for the workshop on the science of adolescent health and development, national 
research council/institute of medicine. Washington, DC: National Academies of Science. https://
citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=0531337b6e019338092ac921004e662
5b3b63386.

Leung, K. (2019). Cultural adaptation of overseas trained psychologists upon reintegration into mental 
health profession in Hong Kong (Doctoral dissertation, Chicago School of Professional Psychology). 
ProQuest Dissertations Publishing.

Li, Y., Wang, Y., Jiang, J., Valdimarsdóttir, U. A., Fall, K., Fang, F., Song, H., Lu, D., & Zhang, W. (2021). 
Psychological distress among health professional students during the COVID-19 outbreak. Psycho-
logical Medicine, 51(11), 1952–1954. https://doi.org/10.1017/S0033291720001555.

1 3

939

https://doi.org/10.1177/002224378101800104
https://doi.org/10.1177/002224378101800104
https://www.researchgate.net/profile/Christian-Geiser/publication/358103653_Structural_Equation_Modeling_with_the_Mplus_and_lavaan_Programs/links/61efff35dafcdb25fd4e9871/Structural-Equation-Modeling-with-the-Mplus-and-lavaan-Programs.pdf
https://www.researchgate.net/profile/Christian-Geiser/publication/358103653_Structural_Equation_Modeling_with_the_Mplus_and_lavaan_Programs/links/61efff35dafcdb25fd4e9871/Structural-Equation-Modeling-with-the-Mplus-and-lavaan-Programs.pdf
https://www.researchgate.net/profile/Christian-Geiser/publication/358103653_Structural_Equation_Modeling_with_the_Mplus_and_lavaan_Programs/links/61efff35dafcdb25fd4e9871/Structural-Equation-Modeling-with-the-Mplus-and-lavaan-Programs.pdf
https://www.researchgate.net/profile/Christian-Geiser/publication/358103653_Structural_Equation_Modeling_with_the_Mplus_and_lavaan_Programs/links/61efff35dafcdb25fd4e9871/Structural-Equation-Modeling-with-the-Mplus-and-lavaan-Programs.pdf
https://doi.org/10.1093/heapro/daaa147
https://doi.org/10.1177/070674371105600504
https://doi.org/10.1177/070674371105600504
https://doi.org/10.1080/03075079.2020.1859685
https://doi.org/10.1080/03075079.2020.1859685
https://doi.org/10.4103/jnms.jnms_97_22
https://doi.org/10.3390/nursrep11010004
https://doi.org/10.1186/s12955-020-01486-x
https://doi.org/10.1186/s12955-020-01486-x
https://doi.org/10.3390/ijerph191912931
https://doi.org/10.3390/ijerph191912931
https://doi.org/10.1111/fare.12117
https://doi.org/10.1007/s11205-009-9530-x
https://doi.org/10.1542/peds.2005-1320
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=0531337b6e019338092ac
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=0531337b6e019338092ac
https://doi.org/10.1017/S0033291720001555


W. Chai, D. T. L. Shek

Li, H., Zhao, J., Chen, R., Liu, H., Xu, X., Xu, J., Jiang Xiaoxu, Pang, M., Wang, J., Li, S., Hou, J., & 
Kong, F. (2023). The relationships of preventive behaviors and psychological resilience with depres-
sion, anxiety, and stress among university students during the COVID-19 pandemic: A two-wave 
longitudinal study in Shandong Province, China. Frontiers in Public Health, 11, 1078744. https://
doi.org/10.3389/fpubh.2023.1078744.

Liu, H., Zhang, C., Ji, Y., & Yang, L. (2018). Biological and psychological perspectives of resilience: 
Is it possible to improve stress resistance? Frontiers in Human Neuroscience, 12, 326. https://doi.
org/10.3389/fnhum.2018.00326.

Lovibond, P. F., & Lovibond, S. H. (1995). The structure of negative emotional states: Comparison of the 
Depression anxiety stress scales (DASS) with the Beck Depression and anxiety inventories. Behav-
iour Research and Therapy, 33, 335–343. https://doi.org/10.1016/0005-7967(94)00075-U.

Mak, K. K., Jeong, J., Lee, H. K., & Lee, K. (2018). Mediating effect of internet addiction on the asso-
ciation between resilience and depression among Korean University students: A structural equation 
modeling approach. Psychiatry Investigation, 15(10), 962. https://doi.org/10.30773/pi.2018.08.07.2.

Martinello, E. (2020). Applying the ecological systems theory to better understand and prevent child sex-
ual abuse. Sexuality & Culture, 24(1), 326–344. https://doi.org/10.1007/s12119-019-09629-z.

McLaren, L., & Hawe, P. (2005). Ecological perspectives in health research. Journal of Epidemiology & 
Community Health, 59(1), 6–14. https://doi.org/10.1136/jech.2003.018044.

Miranda, J. O., & Cruz, R. N. C. (2020). Resilience mediates the relationship between optimism and 
wellbeing among Filipino university students. Current Psychology, 41, 3185–3194. https://doi.
org/10.1007/s12144-020-00806-0.

Montagni, I., Roussel, N., Thiébaut, R., & Tzourio, C. (2020). The French Covid-19 contact tracing app: 
Knowledge, attitudes, beliefs and practices of students in the health domain. MedRxiv, 2020. https://
doi.org/10.1101/2020.10.23.20218214.

Morgan Consoli, M. L., & Llamas, J. D. (2013). The relationship between Mexican American cultural 
values and resilience among Mexican American college students: A mixed methods study. Journal of 
Counseling Psychology, 60(4), 617–624. https://doi.org/10.1037/a0033998.

Morganti, A., Brambilla, A., Aguglia, A., Amerio, A., Miletto, N., Parodi, N., Porcelli, C., Odone, A., 
Costanza, A., Signorelli, C., Serafini, G., Amore, M., & Capolongo, S. (2022). Effect of housing qual-
ity on the mental health of university students during the COVID-19 lockdown. International Journal 
of Environmental Research and Public Health, 19(5), 2918. https://doi.org/10.3390/ijerph19052918.

Muthén, B., & Kaplan, D. (1985). A comparison of some methodologies for the factor analysis of non-
normal likert variables. British Journal of Mathematical and Statistical Psychology, 38, 171–189. 
https://doi.org/10.1111/j.2044-8317.1985.tb00832.x.

Nam, B., Kim, J. Y., DeVylder, J. E., & Song, A. (2016). Family functioning, resilience, and depres-
sion among North Korean refugees. Psychiatry Research, 245, 451–457. https://doi.org/10.1016/j.
psychres.2016.08.063.

Ngueutsa, R., Tchagneno, C. L., Wassouo, E., & Kouabenan, D. R. (2023). Fatalistic beliefs, cultural 
beliefs and socio-instrumental control beliefs: What are the links? Can we speak of an active fatalism? 
Psychological Reports. https://doi.org/10.1177/00332941231153799. Advanced Online Publication.

Pereira-Morales, A. J., & Camargo, A. (2019). Psychological distress among undergraduate medical stu-
dents: The influence of excessive daytime sleepiness and family functioning. Psychology Health & 
Medicine, 24(8), 936–950. https://doi.org/10.1080/13548506.2019.1612078.

Peterson, G. W. (2005). Family influences on adolescent development. In T. P. Gullotta, & G. R. Adams 
(Eds.), Handbook of adolescent behavioral problems: Evidence-based approaches to prevention and 
treatment (pp. 27–55). Springer. https://doi.org/10.1007/0-387-23846-8_3.

Pierce, M., Hope, H., Ford, T., Hatch, S., Hotopf, M., John, A., Kontopantelis, E., Webb, R., Wessely, S., 
McManus, S., & Abel, K. M. (2020). Mental health before and during the COVID-19 pandemic: A 
longitudinal probability sample survey of the UK population. The Lancet Psychiatry, 7(10), 883–
892. https://doi.org/10.1016/S2215-0366(20)30308-4.

Reivich, K., Gillham, J. E., Chaplin, T. M., & Seligman, M. E. (2013). From helplessness to opti-
mism: The role of resilience in treating and preventing depression in youth. In S. Goldstein, 
& R. Brooks (Eds.), Handbook of resilience in children (pp. 201–214). Springer. https://doi.
org/10.1007/978-1-4614-3661-4_12.

Renati, R., Bonfiglio, N. S., & Rollo, D. (2023). Italian University students’ resilience during the COVID-
19 lockdown – A structural equation model about the relationship between resilience, emotion reg-
ulation and well-being. European Journal of Investigation in Health Psychology and Education, 
13(2), 259–270. https://doi.org/10.3390/ejihpe13020020.

1 3

940

https://doi.org/10.3389/fpubh.2023.1078744
https://doi.org/10.3389/fpubh.2023.1078744
https://doi.org/10.3389/fnhum.2018.00326
https://doi.org/10.3389/fnhum.2018.00326
https://doi.org/10.1016/0005-7967(94)00075-U
https://doi.org/10.30773/pi.2018.08.07.2
https://doi.org/10.1007/s12119-019-09629-z
https://doi.org/10.1136/jech.2003.018044
https://doi.org/10.1007/s12144-020-00806-0
https://doi.org/10.1007/s12144-020-00806-0
https://doi.org/10.1101/2020.10.23.20218214
https://doi.org/10.1101/2020.10.23.20218214
https://doi.org/10.1037/a0033998
https://doi.org/10.3390/ijerph19052918
https://doi.org/10.1111/j.2044-8317.1985.tb00832.x
https://doi.org/10.1016/j.psychres.2016.08.063
https://doi.org/10.1016/j.psychres.2016.08.063
https://doi.org/10.1177/00332941231153799
https://doi.org/10.1080/13548506.2019.1612078
https://doi.org/10.1007/0-387-23846-8_3
https://doi.org/10.1016/S2215-0366(20)30308-4
https://doi.org/10.1007/978-1-4614-3661-4_12
https://doi.org/10.1007/978-1-4614-3661-4_12
https://doi.org/10.3390/ejihpe13020020


Mental Health of Hong Kong University Students Under COVID-19:…

Rogers, L. O., & Way, N. (2021). Child development in an ideological context: Through the lens of resis-
tance and accommodation. Child Development Perspectives, 15(4), 242–248. https://doi.org/10.1111/
cdep.12433.

Rönkkö, M., & Cho, E. (2022). An updated guideline for assessing discriminant validity. Organizational 
Research Methods, 25(1), 6–14. https://doi.org/10.1177/1094428120968614.

Savage, M. J., James, R., Magistro, D., Donaldson, J., Healy, L. C., Nevill, M., & Hennis, P. J. (2020). 
Mental health and movement behaviour during the COVID-19 pandemic in UK university students: 
Prospective cohort study. Mental Health and Physical Activity, 19, 100357. https://doi.org/10.1016/j.
mhpa.2020.100357.

Seligman, M. E., & Csikszentmihalyi, M. (2000). Positive psychology: An introduction. American Psy-
chologist, 55(1), 5–14. https://doi.org/10.1037/0003-066X.55.1.5.

Shek, D. T. L. (2002). Assessment of family functioning in Chinese adolescents: The Chinese family 
assessment instrument. International Perspectives on Child and Adolescent Mental Health, 2, 297–
316. https://doi.org/10.1016/S1874-5911(02)80013-6.

Shek, D. T. L. (2004). Chinese cultural beliefs about adversity: Its relationship to psychological well-
being, school adjustment and problem behavior in Hong Kong adolescents with and without eco-
nomic disadvantage. Childhood, 11(1), 63–80. https://doi.org/10.1177/0907568204040185.

Shek, D. T. L. (2005). A longitudinal study of Chinese cultural beliefs about adversity, psychological 
well-being, delinquency and substance abuse in Chinese adolescents with economic disadvantage. 
In D. T. L. Shek, Y. K. Chan, & P. S. Lee (Eds.), Quality-of-life research in Chinese, western and 
global contexts (Vol. 25, pp. 385–410). Dordrecht. Social Indicators Research Serieshttps://doi.
org/10.1007/1-4020-3602-7_13.

Shek, D. T. L. (2006). Chinese family research: Puzzles, progress, paradigms, and policy implications. 
Journal of Family Issues, 27(3), 275–284. https://doi.org/10.1177/0192513X05283508.

Shek, D. T. L., & Ma, C. M. S. (2010a). Dimensionality of the Chinese positive youth development 
scale: Confirmatory factor analyses. Social Indicators Research, 98, 41–59. https://doi.org/10.1007/
s11205-009-9515-9.

Shek, D. T. L., & Ma, C. M. S. (2010b). The Chinese family assessment instrument (C-FAI) hierarchi-
cal confirmatory factor analyses and factorial invariance. Research on Social Work Practice, 20(1), 
112–123. https://doi.org/10.1177/1049731509355145.

Shek, D. T. L., Tang, V., Lam, C. M., Lam, M. C., Tsoi, K. W., & Tsang, K. M. (2003). The relationship 
between Chinese cultural beliefs about adversity and psychological adjustment in Chinese families 
with economic disadvantage. The American Journal of Family Therapy, 31(5), 427–443. https://doi.
org/10.1080/01926180390228955.

Shek, D. T. L., Siu, A. M., & Lee, T. Y. (2007). The Chinese positive youth development scale: A validation 
study. Research on Social Work Practice, 17(3), 380–391. https://doi.org/10.1177/1049731506296196.

Shek, D. T. L., Dou, D., Zhu, X., & Chai, W. (2019). Positive youth development: Current perspec-
tives. Adolescent Health Medicine and Therapeutics, 10, 131–141. https://doi.org/10.2147/AHMT.
S179946.

Shek, D. T. L., Dou, D., & 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? Frontiers in 
Public Health, 10, 857147. https://doi.org/10.3389/fpubh.2022.857147.

Shek, D. T. L., Leung, K. H., Dou, D., & Zhu, X. (2022b). Family functioning and adolescent delinquency 
in mainland China: Positive youth development attributes as a mediator. Frontiers in Psychiatry, 13, 
883439. https://doi.org/10.3389/fpsyt.2022.883439.

Shek, D. T. L., Leung, K. H., Dou, D., & Zhu, X. (2022c). Impact of family functioning on adolescent 
materialism and egocentrism in mainland China: Positive youth development attributes as a media-
tor. International Journal of Environmental Research and Public Health, 19(17), 11038. https://doi.
org/10.3390/ijerph191711038.

Shek, D. T., Chai, W., Li, X., & Dou, D. (2023a). Profiles and predictors of mental health of university stu-
dents in Hong Kong under the COVID-19 pandemic. Frontiers in Psychology, 14, 1211229. https://
doi.org/10.3389/fpsyg.2023.1211229.

Shek, D. T. L., Chai, W. Y., Wong, T., & Zhou, K. (2023b). Stress and depressive symptoms in university 
students in Hong Kong under the pandemic: Moderating effect of positive psychological attributes. 
Frontiers in Psychology, 14, 1071938. https://doi.org/10.3389/fpsyg.2023.1071938.

Shek, D. T., Leung, K. H., Li, X., & Dou, D. (2023c). Psychometric properties of the Chinese Fam-
ily Assessment Instrument: Evidence from mainland China. Frontiers in Psychology, 14, 1290224. 
https://doi.org/10.3389/fpsyg.2023.1290224.

1 3

941

https://doi.org/10.1111/cdep.12433
https://doi.org/10.1111/cdep.12433
https://doi.org/10.1177/1094428120968614
https://doi.org/10.1016/j.mhpa.2020.100357
https://doi.org/10.1016/j.mhpa.2020.100357
https://doi.org/10.1037/0003-066X.55.1.5
https://doi.org/10.1016/S1874-5911(02)80013-6
https://doi.org/10.1177/0907568204040185
https://doi.org/10.1007/1-4020-3602-7_13
https://doi.org/10.1007/1-4020-3602-7_13
https://doi.org/10.1177/0192513X05283508
https://doi.org/10.1007/s11205-009-9515-9
https://doi.org/10.1007/s11205-009-9515-9
https://doi.org/10.1177/1049731509355145
https://doi.org/10.1080/01926180390228955
https://doi.org/10.1080/01926180390228955
https://doi.org/10.1177/1049731506296196
https://doi.org/10.2147/AHMT.S179946
https://doi.org/10.2147/AHMT.S179946
https://doi.org/10.3389/fpubh.2022.857147
https://doi.org/10.3389/fpsyt.2022.883439
https://doi.org/10.3390/ijerph191711038
https://doi.org/10.3390/ijerph191711038
https://doi.org/10.3389/fpsyg.2023.1211229
https://doi.org/10.3389/fpsyg.2023.1211229
https://doi.org/10.3389/fpsyg.2023.1071938
https://doi.org/10.3389/fpsyg.2023.1290224


W. Chai, D. T. L. Shek

Sonderen, E. V., Sanderman, R., & Coyne, J. C. (2013). Ineffectiveness of reverse wording of question-
naire items: Let’s learn from cows in the rain. PLOS One, 8(7), e68967. https://doi.org/10.1371/
journal.pone.0068967.

Sun, Y., Lin, S. Y., & Chung, K. K. H. (2020). University students’ perceived peer support and experi-
enced depressive symptoms during the COVID-19 pandemic: The mediating role of emotional well-
being. International Journal of Environmental Research and Public Health, 17(24), 9308. https://doi.
org/10.3390/ijerph17249308.

Tam, W. W. S., Poon, S. N., Mahendran, R., Kua, E. H., & Wu, X. V. (2021). Impacts of COVID-19 and 
partial lockdown on family functioning, intergenerational communication and associated psychoso-
cial factors among young adults in Singapore. Bmc Psychiatry, 21(1), 1–11. https://doi.org/10.1186/
s12888-021-03599-z.

Teismann, T., Forkmann, T., Brailovskaia, J., Siegmann, P., Glaesmer, H., & Margraf, J. (2018). Positive 
mental health moderates the association between depression and suicide ideation: A longitudinal 
study. International Journal of Clinical and Health Psychology, 18(1), 1–7. https://doi.org/10.1016/j.
ijchp.2017.08.001.

Wang, Q., & Liu, X. (2022). How beliefs about adversity predict depression among Chinese rural left-
behind adolescents: The roles of self-esteem and stressful life events. Children and Youth Services 
Review, 132, 106308. https://doi.org/10.1016/j.childyouth.2021.106308.

Wang, C., & Zhao, H. (2020). The impact of COVID-19 on anxiety in Chinese university students. Fron-
tiers in Psychology, 11, 1168. https://doi.org/10.3389/fpsyg.2020.01168.

Wang, K., Shi, H. S., Geng, F. L., Zou, L. Q., Tan, S. P., Wang, Y., Neumann, D. L., Shum, D. H. K., & 
Chan, R. C. K. (2016). Cross-cultural validation of the Depression anxiety stress Scale–21 in China. 
Psychological Assessment, 28(5), e88–e100. https://doi.org/10.1037/pas0000207.

Williams, N. J., Preacher, K. J., Allison, P. D., Mandell, D. S., & Marcus, S. C. (2022). Required sample 
size to detect mediation in 3-level implementation studies. Implementation Science, 17(1), 66. https://
doi.org/10.1186/s13012-022-01235-2.

Yang, L., Wu, M., Wang, Y., & Peng, B. (2021). The influence of family function on state anxiety of 
Chinese college students during the epidemic of COVID-19. Frontiers in Psychology, 12, 701945. 
https://doi.org/10.3389/fpsyg.2021.701945.

Yang, Q., Hu, Y. Q., Zeng, Z. H., Liu, S. J., Wu, T., & Zhang, G. H. (2022). The relationship of family func-
tioning and suicidal ideation among adolescents: The mediating role of defeat and the moderating 
role of meaning in life. International Journal of Environmental Research and Public Health, 19(23), 
15895. https://doi.org/10.3390/ijerph192315895.

Yee, N. Y., & Sulaiman, W. S. W. (2017). Resilience as mediator in the relationship between family func-
tioning and depression among adolescents from single parent families. Akademika, 87(1), 111–122. 
https://doi.org/10.17576/akad-2017-8701-08.

Zayas, A., Merchan-Clavellino, A., Lopez-Sanchez, J. A., & Guil, R. (2021). Confinement situation of 
the Spanish population during the health crisis of COVID-19: Resilience mediation process in the 
relationship of dispositional optimism and psychological wellbeing. International Journal of Envi-
ronmental Research and Public Health, 18(12), 6190. https://doi.org/10.3390/ijerph18126190.

Zhang, M., Zhang, J., Zhang, F., Zhang, L., & Feng, D. (2018). Prevalence of psychological distress and the 
effects of resilience and perceived social support among Chinese college students: Does gender make 
a difference? Psychiatry Research, 267, 409–413. https://doi.org/10.1016/j.psychres.2018.06.038.

Ziaian, T., de Anstiss, H., Antoniou, G., Baghurst, P., & Sawyer, M. (2012). Resilience and its association 
with depression, emotional and behavioural problems, and mental health service utilisation among 
refugee adolescents living in South Australia. International Journal of Population Research, 2012, 
485956. https://doi.org/10.1155/2012/485956.

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

 Authors and Affiliations

Wenyu Chai1 · Daniel T. L. Shek1

1 3

942

https://doi.org/10.1371/journal.pone.0068967
https://doi.org/10.1371/journal.pone.0068967
https://doi.org/10.3390/ijerph17249308
https://doi.org/10.3390/ijerph17249308
https://doi.org/10.1186/s12888-021-03599-z
https://doi.org/10.1186/s12888-021-03599-z
https://doi.org/10.1016/j.ijchp.2017.08.001
https://doi.org/10.1016/j.ijchp.2017.08.001
https://doi.org/10.1016/j.childyouth.2021.106308
https://doi.org/10.3389/fpsyg.2020.01168
https://doi.org/10.1037/pas0000207
https://doi.org/10.1186/s13012-022-01235-2
https://doi.org/10.1186/s13012-022-01235-2
https://doi.org/10.3389/fpsyg.2021.701945
https://doi.org/10.3390/ijerph192315895
https://doi.org/10.17576/akad-2017-8701-08
https://doi.org/10.3390/ijerph18126190
https://doi.org/10.1016/j.psychres.2018.06.038
https://doi.org/10.1155/2012/485956
http://orcid.org/0000-0003-3359-6229


Mental Health of Hong Kong University Students Under COVID-19:…

	
 Daniel T. L. Shek
daniel.shek@polyu.edu.hk

1	 Department of Applied Social Sciences, The Hong Kong Polytechnic University, 
HungHom, Hong Kong, PR China

1 3

943


	﻿Mental Health of Hong Kong University Students Under COVID-19: Protective Ecological Factors and Underlying Mechanism
	﻿Abstract
	﻿Introduction
	﻿University Students’ Mental Health Problems During the COVID-19 Pandemic
	﻿Ecological Systems Theory and Positive Youth Development Approach on Protective Factors of Mental Health
	﻿Family Functioning and Mental Health
	﻿Chinese Cultural Beliefs About Adversity and Mental Health
	﻿The Mediating Effect of Resilience

	﻿Method
	﻿Participants and Procedure
	﻿Measures
	﻿Anxiety and Depression


	﻿Cultural Beliefs of Adversity
	﻿Positive Family Functioning
	﻿Resilience
	﻿Data Analyses
	﻿Results
	﻿Descriptive Statistics
	﻿Construct Validity, Measurement Model and Structural Equation Model

	﻿Discussion
	﻿References


