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A B S T R A C T

Backgrounds and aims: As COVID-19 spreads rapidly, this global pandemic has not only brought the risk of death
but also spread unbearable psychological pressure to people around the world. The aim of this study was to
explore (a) the mediating role of rumination in the association between stressors of COVID-19 and stress con-
sequences of college students, and (b) the moderating role of psychological support in the indirect relationship
between stressors of COVID-19 and stress consequences of college students.
Methods: Eight hundred and forty-one Chinese college students (Mage=19.50 years, SD=1.580) completed
the measures of stressors of COVID-19, stress consequences, rumination, and psychological support.
Results: Stressors of COVID-19 were significantly positively associated with stress consequences, and mediation
analyses indicated that rumination partially mediated this association. Moderated mediation analysis further
revealed that psychological support buffered the relation between stressors of COVID-19 and rumination, as well
as the relation between rumination and stress consequences.
Discussion and conclusion: Findings of this study demonstrated that stressors associated with COVID-19 is po-
sitively related to rumination, which in turn, is related to stress consequences in college students. However,
psychological support buffered this effect at both indirect mediation paths, suggesting that college students with
greater psychological support may be better equipped to prevent negative stress consequences.

1. Introduction

The novel coronavirus disease continues to spread rapidly at a
global scale. On January 30, 2020, the World Health Organization
(WHO) identified the emergence of the novel coronavirus as a pan-
demic and a health emergency of global concern (PHEIC)
(Eurosurveillance Editorial Team, 2020). On Feb 11, 2020, this novel
coronavirus was officially named as Corona Virus Disease 2019
(COVID-19) by WHO. As of August 25, 2020, more than 23 million
confirmed cases with 800,000 deaths had been reported worldwide
(World Health Organization, 2020a). While the global virus has sparked
an unprecedented response among the scholarly community, the large
majority of recent topics of inquiry have been concerning emergency
care, viral pathogenesis, and so forth. In contrast, attention to the im-
pact of COVID-19 on people’s mental health, particularly for the
younger population, have been scant (Tran, Ha, et al., 2020).
COVID-19 not only endangers people's health and lives but is also

likely to yield short and long-term negative psychological consequences

for human societies. Several early studies on the psychological effects of
COVID-19 showed notable prevalence of anxiety, depression, stress
(Wang et al., 2020a), insomnia (Hao et al., 2020), and post-traumatic
stress disorder (Tan, Hao, et al., 2020; Wang et al., 2020b) among those
affected. In particular, those who experienced physical symptoms of
COVID-19 were also 2–3 times more likely to report having the afore-
mentioned negative psychological symptoms (Chew, Lee, et al., 2020).
The prolonged prevalence of COVID-19 remains a source of great psy-
chological pressure, both for the general public (Wang et al., 2020a)
and specific sectors of society (Chew, Lee, et al., 2020; Hao et al., 2020;
Tan, Hao, et al., 2020).
With the salience of the increasing number of COVID-19 infections,

widespread dissemination of misinformation (dubbed the COVID-19
infodemic; World Health Organization, 2020b), and unavailability of
epidemic prevention resources in the marketplace, those residing in
close proximity of epicenters of COVID-19 may be highly susceptible to
the negative outcomes of acute and chronic stress (Liu et al., 2020).
Indeed, stressors have long been documented to be strong risk factors of
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several mental health consequences, such as depression, anxiety, and
insomnia (Pappa et al., 2020; Vedhara et al., 2000; Wahab et al., 2013).
However, not everyone under these stressors will exhibit negative
outcomes; those who are well-equipped to adequately cope with the
stressors may be able to appropriate their psychological and cognitive
resources to manage impending or concurrent issues (Lazarus, 1993).
Because one’s overall well-being is largely contingent on their

mental health (Prince et al., 2007), it remains important to examine the
psychological consequences of stressors stemming from COVID-19 re-
lated issues. Heretofore, we refer to these stress-induced consequences
stemming from the COVID-19 pandemic as simply stress consequences.
Given the novelty of COVID-19, however, it is unclear how the specific
stressors associated with the disease may have impacted Chinese col-
lege students early in the pandemic. Thus, the aim of the present study
is to investigate whether the stressors of COVID-19 experienced by
college students is significantly associated with stress consequences and
examine the potential mediating and moderating mechanisms in this
association.

1.1. The mediating role of rumination

In examining the consequences of sudden stressors, it is important to
consider the possible mediators that may play a role in increasing stress
consequences. In particular, rumination may be a subsequent con-
sequence of sudden stressors as well as being an antecedent of stress
consequences. Rumination is a maladaptive form of cognitive self-re-
flection, characterized by repeated thoughts and recollection of feelings
associated with negative events (Nolen-Hoeksema, Wisco, &
Lyubomirsky, 2008; Robinson & Alloy, 2003). The perseverative cog-
nition hypothesis posits that rumination is a common response to stress
and reasons that such perseverative cognition exacerbates stress con-
sequences as stressors are prolonged under a ruminative state
(Brosschot, Gerin, & Thayer, 2006). Rumination is commonly regarded
as a poor coping strategy, characterized by its passive nature and ten-
dency to hinder individual social problem solving. Indeed, prior re-
search has shown that individuals exhibiting high levels of rumination
are often coupled with facing their problems more negatively and di-
vorced from adaptive problem-solving behaviors that otherwise serve to
address the source of the issue (Hasegawa et al., 2015). As rumination is
associated with increased negative emotions and decreased suppression
of negative information, this unique cognitive mechanism serves as a
catalyst in the cycle of negative emotions and cognitions (Liu & Tian,
2013). This sustained negative patterns of emotion and cognition has
been documented to result in a plethora of adverse health con-
sequences, such as impaired sleep (Allen, 2007), sleep disorders (Butz &
Stahlberg, 2018; Guastella & Moulds, 2007; Takano, Iijima, & Tanno,
2012), depression and anxiety (Aldao, Nolen-Hoeksema, & Schweizer,
2010), and decreased health levels (Joormann & Gotlib, 2010).
While past studies have evidenced that rumination predicts a di-

verse range of stress consequences, no studies to date have directly
investigated the mediating role of rumination in the association be-
tween COVID-19 related stressors and stress consequences in college
students. Many scholars have conceptualized rumination as a risk or
protective factor (i.e., it buffers or exacerbates the effects of stress).
However, the unique and unusual social ecology brought about by
COVID-19 warrant examining rumination as a consequence of COVID-19
stressors. Rumination has been documented to be influenced by per-
ceived stress (Chen & Huang, 2019; Wang et al., 2019) and because
attention increases under high levels of vigilance (Qi & Gao, 2020), the
cognitive behavior presents itself as a natural, but potentially dan-
gerous, variable in models of stress consequences (Nolen-Hoeksema
et al., 2008) for adolescents (Skitch & Abela, 2008). Specifically, ru-
mination has been evidenced to be a mutable variable in response to
stressful life events (e.g., Li et al., 2019; Liu & Wang, 2017; Michl,
McLaughlin, Shepherd, & Nolen-Hoeksema, 2013) and can play a
mediating role between changing stressors and their respective

consequences, such as work stressors and impaired sleep (Berset,
Elfering, Lüthy, Lüthi, & Semmer, 2011) and perceived stress and de-
pression (Wang et al., 2019). As COVID-19 brought about sudden
changes to our social ecology, as well as great uncertainty regarding the
impending future, rumination tendencies may increase in those who
may not have otherwise be susceptible in response to more routine
stressors. Indeed, as COVID-19 presents a host of salient stressors per-
taining to both the individual and others at an alarming degree, and
with little to no certain solutions in sight, students may find themselves
ruminating over possible outcomes that may befall on them or their
close ones. Given the uncertainty associated with the course of COVID-
19, it stands to reason that students may engage in more rumination as
their stressors increase, which in turn may increase their risk for de-
veloping several negative psychological outcomes.

1.2. The moderating role of psychological support

COVID-19 stressors may increase college students’ stress con-
sequences through the mediating role of rumination, but there is a di-
verse range of sensitivity among individuals with regard to how they
respond to stressors. In other words, not all college students with high
COVID-19 stressors may engage in a high level of rumination or ex-
perience the detriments of COVID-19 stressors or rumination. One key
buffering mechanism may be psychological support. Psychological
support is defined as the capacity to use internal and external resources
to establish an environmental and individual support system in an effort
to maintain and promote one’s mental health (Zhou & Zhang, 2017).
Because stress consequences result from a dynamic interplay between
risk and protective factors (Masten, 2001), psychological support may
serve as a protective factor against psychological risk factors specific to
COVID-19 (i.e., COVID-19 related stressors). In other words, psycho-
logical support may weaken the negative association between COVID-
19 stressors and its subsequent stress consequences. Findings from
several studies allude to supporting this notion. For instance, social
support has been documented to yield favorable sleep outcomes (Kent
de Grey, Uchino, Trettevik, Cronan, & Hogan, 2018), such as lower
levels of insomnia severity (Kim & Suh, 2019). Further, social support
has been evidenced to buffer the adverse impact of negative life events
on wellbeing (Nezlek & Allen, 2006) as well as perfectionism on de-
pression and anxiety (Zhou, Zhu, Zhang, & Cai, 2013). That is, social
support plays a critical role in reducing depression (Bouteyre, Maurel, &
Bernaud, 2007; Costa et al., 2017).
Psychological support may be particularly prevalent and effective

during times of pandemics. The history of epidemics has generally
observed the public utilizing more psychological coping strategies, such
as problem-focused coping as well as seeking social support as negative
stress consequences also rise (Chew, Wei, Vasoo, Chua, & Sim, 2020).
During the SARS epidemic, individuals reported receiving more social
support from family and friends compared to before the epidemic (Lau,
Yang, Tsui, Pang, & Wing, 2006). While the efficacy of psychological
support in combatting the stress consequences specific to COVID-19
requires more investigation, an early report yielded promising results
showing that social support was negatively associated with the degree
of anxiety and stress (Xiao, Zhang, Kong, Li, & Yang, 2020). However,
further examination of this buffering effect is warranted given the
ubiquity of COVID-19 related stressors in recent times and the acces-
sibility of psychological stressors as a possible protective mechanism.
To date, no previous studies examined whether psychological support
as a protective factor that buffers the adverse impact of stressors of
COVID-19 on stress consequences and a moderator in the indirect re-
lation between stressors of COVID-19 and stress consequence via ru-
mination.

1.3. Present study

The purposes of this research were twofold: (a) to test whether
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rumination would mediate the relation between stressors of COVID-19
and stress consequences in college students, and (b) to test whether the
direct and indirect relations between stressors of COVID-19 and stress
consequences via rumination were moderated by psychological sup-
port. The proposed model is illustrated in Fig. 1. Based on the review of
literature, we posit the following hypotheses:

Hypothesis 1. Rumination will mediate the relation between stressors
of COVID-19 and stress consequences.

Hypothesis 2. Psychological support will moderate the direct and
indirect relations between stressors of COVID-19 and stress
consequences via rumination.

2. Method

2.1. Participants

A total of 841 college students in China (Mage= 19.50, SD=1.580,
range= 18–25, 61.0% Female) participated in this study from February
17 to March 15, 2020. Participation in this study was entirely voluntary
and no compensation was given to participants for their participation.
To abide by local government policies, the study questionnaire was
distributed to potential participants electronically via SurveyStar
(Changsha Ranxing Science and Technology, Shanghai, China) and no
face-to-face contact was made. All participants consented to participa-
tion and data were anonymized. Furthermore, 68.6% of these partici-
pants were 1st year standing, 16.5% were 2nd year standing, 10.0%
were 3rd year standing, and 4.9% were 4th year standing. Fifty-three
percent reported residency in urban settings. As the Ministry of
Education in China extended Winter recess from February 2020 to April
2020, universities were not in active session when data were collected.

2.2. Measures

2.2.1. Stressors of COVID-19
We compiled the COVID-19 stressors scale, comprised of 19 items,

α= 0.942 (see Supplemental Materials for the scale). The scale in-
cluded four dimensions: (1) disease stressors of COVID-19 (7 items; e.g.,
“I am worried that I will be infected by COVID-19”), (2) information
stressors of COVID-19 (4 items; e.g., “I heard some negative news about
COVID-19”), (3) measures stressors of COVID-19 (4 items; e.g.,
“Academic schedule was disrupted”), and (4) environmental stressors of
COVID-19 (4 items; e.g., “I am separated and alienated from my
classmates and friends”). Participants rated each item on a five-point
scale ranging from 1 (No Stress) to 5 (Great Stress). Greater mean scores
indicated higher levels of COVID-19 related stress.

2.2.2. Rumination
The Chinese Version (Han & Yang, 2009) of the Ruminative Re-

sponses Scale (RRS) (Nolen-Hoeksema & Morrow, 1991) was adminis-
tered to measure participants’ level of rumination, α= 0.950. The scale

consisted of 22 items (e.g., “I go away by myself and think about why I
feel this way” and “I think back to other times I have been depressed”)
and included three dimensions: (1) brooding (5 items), (2) reflective
pondering (5 items), and (3) symptom rumination (12 items). Partici-
pants rated each item on a four-point scale ranging from 1 (never) to 4
(always), with higher mean scores indicating higher levels of rumina-
tion. This scale has been used in the Chinese population (e.g., Chen
et al., 2018; Cui et al., 2017; Li et al., 2019; Wang et al., 2020b) and
shown good reliability and validity.

2.2.3. Stress consequences
Stress consequences were assessed by the Pressure Effect Scale (Liu,

2014) which comprised 17 items (e.g., “Difficulty concentrating,” “Poor
appetite, loss of appetite,” “Easy to lose temper and feel irritable”; see
Supplemental Materials for scale). The scale included three dimensions:
(1) behavioral symptoms (6 items), (2) psychological symptoms (7
items), (3) physical symptoms (4 items), with good reliability and va-
lidity in Chinese samples, α=0.869. Participants rated each item on a
5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree)
with higher scores showing higher levels of stress consequences.

2.2.4. Psychological support
Psychological support was measured by the College Students

Psychological Support Scale (Zhou & Zhang, 2017), with good relia-
bility and validity in Chinese samples, α=0.851. The scale consisted of
26 items (e.g., “I can turn to the right person for help when I'm in
trouble.”) and included five dimensions: (1) Self-acceptance (7 items)
(e.g., “I'm indecisive when it comes to decision-making.”), (2) re-
sponsible talk (self-care; 6 items) (e.g., “I'm good at relieving myself.”),
(3) coping strategy (5 items) (e.g., “I have many ways of dealing with
problems.”), (4) spiritual pillar (4 items) (e.g., “I have role models to
inspire me and help me through the tough times.”), and (5) intimate
relationship (4 items) (e.g., “I can find resources from my surroundings
to help me.”). Participants rated each item on a 5-point scale ranging
from 1 (never) to 5 (always), with higher mean scores indicating higher
levels of psychological support.

2.3. Procedure

This study was approved by the Research Ethics Committee of the
first author’s institution. We obtained consent from all participating
college students before data collection. Participants were given the
survey questionnaire where they provided demographic information
and completed the measurements listed above.

2.4. Data analysis

The purpose of this study was to explore whether rumination played
a mediating role between the stressors of COVID-19 and the stress
consequences of college students, and whether psychological support
played a moderating role in the indirect path between the stressors of
COVID-19 and the direct path between stressors of COVID-19 and stress
consequences. These research questions were tested in three steps. First,
the descriptive statistics and bi-variate Pearson correlations were cal-
culated. Second, the mediating effect of rumination was examined by
using PROCESS macro for SPSS (Model 4) (Hayes, 2017). Third, the
analyses of the moderating effect of psychological support on the direct
and indirect links between stressors of COVID-19 and stress con-
sequences were constructed applying the PROCESS macro (Model 59).
All study continuous variables were standardized, and the models uti-
lized 5000 resamples through bootstrapping confidence intervals (CIs)
to determine whether the effects in PROCESS Model 4 and Model 59
were significant (Hayes, 2017).

Fig. 1. The proposed moderated mediation model.
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3. Results

3.1. Preliminary analyses

Table 1 lists the means, standard deviations, skewness, kurtosis, bi-
variate correlations, and Cronbach’s α for the study variables. The data
were examined for normality of distribution by skewness and kurtosis
(Kline, 2015). The skewness and kurtosis of all variables were within
the acceptable ranges (|skewness|< 3 and |kurtosis|< 10). As ex-
pected, stressors of COVID-19 were positively correlated with rumina-
tion and stress consequences, but negatively correlated with psycho-
logical support. Rumination was positively and negatively correlated
with stress consequences and psychological support, respectively. Ad-
ditionally, stress consequence was negatively correlated with psycho-
logical support.

3.2. Testing for mediation effect

Hypothesis 1 assumed that rumination mediates the relation be-
tween stressors of COVID-19 and stress consequence. To test this hy-
pothesis, we used Model 4 of the SPSS macro PROCESS complied by
Hayes (2017). The regression results for testing mediation are reported
in Table 2. Results indicated that stressors of COVID-19 were positively
related to rumination, which was, in turn, positively associated with
stress consequences. The residual direct effect of stressors of COVID-19
on stress consequences remained positive. These results show that ru-
mination partially mediated the association between stressors of
COVID-19 and stress consequences (indirect effect= 0.280,
SE= 0.022, 95% CI= [0.238, 0.326]), and the mediation effect ac-
counted for 60.87% of the total effect of stressors of COVID-19 on stress
consequences. Therefore, Hypothesis 1 was supported.

3.3. Moderated mediation effect analysis

Hypothesis 2 proposed that the direct and indirect relationships
between stressors of COVID-19 and stress consequences via rumination
would be moderated by psychological support. To examine this mod-
erated mediation model, we used Model 59 of PROCESS macro devel-
oped by Hayes (2017). The results of parameters for three regression
models are shown in Table 3. Model 1 of Table 3 shows that the product
(interaction term) of stressors of COVID-19 and psychological support

had a significant negative association with rumination.
Following the methodology from a previous study (Wang et al.,

2017), we plotted predicted rumination against stressors of COVID-19,
separately for low and high levels of psychological support (one SD
below the mean and one SD above the mean, respectively) (Fig. 2).
Simple slope test demonstrated that for college students with high le-
vels of psychological support, stressors of COVID-19 were positively
associated with rumination, bsimple= 0.25, p < 0.001. For college
students with low psychological support, stressors of COVID-19 yielded
a stronger positive association with rumination, bsimple= 0.50,
p < 0.001. Simple slope tests demonstrated that the higher the level of
psychological support, the weaker the association between stressors of
COVID-19 and rumination.
Moreover, as Model 2 of Table 3 illustrates, the effect of stressors of

COVID-19 on stress consequences was significant, but this effect was
not moderated by psychological support (p=0.057). In addition,
Model 2 of Table 3 also indicated that there was a significant main
effect of rumination on stress consequences, and the product (interac-
tion term) of rumination and psychological support had a significant
negative association with stress consequence (p=0.008), which sug-
gests the effect of rumination on stress consequences was moderated by
psychological support.
For a clear demonstration of the moderating role of psychological

support, this study plotted the predicted stress consequences against
rumination, separately for low and high levels of psychological support
(one SD below and one SD above the mean, respectively; Fig. 2). Simple
slope tests revealed that in both high and low levels of psychological
support, rumination significantly correlated with stress consequence.
However, the relation between rumination and stress consequences
appeared to be stronger for those reporting low psychological support
than those reporting high psychological support.
The bias-corrected percentile bootstrap analysis further indicated

that the indirect effect of stressors of COVID-19 on stress consequences
through rumination was moderated by psychological support.
Particularly, for college students low in psychological support, the in-
direct effect of stressors of COVID-19 on stress consequences via ru-
mination was significant, b=0.28, SE=0.03, 95% CIboot= [0.22,
0.34]. The indirect effect was also significant for college students with
high psychological support, but weaker, b=0.10, SE= 0.02, 95%

Table 1
Descriptive Statistics and Bivariate Correlations.

Variable M SD Skewness Kurtosis 1 2 3 4

1. SOC 2.39 0.71 0.074 −0.585 (0.94)
2. Rumination 1.55 0.45 0.657 −0.340 0.47*** (0.95)
3. SC 1.89 0.52 0.714 −0.243 0.46*** 0.68*** (0.87)
4. PLS 3.39 0.44 0.348 −0.157 −0.31*** −0.41*** −0.48*** (0.85)

Note: N=841; M=mean, SD= standard deviation; Numbers in parentheses denote Cronbach’s α. SOC=Stressors of COVID-19. SC= Stress consequences.
PLS=Psychological support; *p < 0.05. **p < 0.01. ***p < 0.001.

Table 2
Testing the mediation effect of SOC on SC.

Model 1 (SC) Model 2 (Rumination) Model 3 (SC)

Predictors β t β t β t

SOC 0.46 15.21*** 0.47 15.53*** 0.18 6.58***

Rumination 0.59 21.21***

R2 0.22 0.22 0.49
F 231.35*** 241.21*** 402.58***

Note: N= 841. Each column is a regression model that predicts the criterion at
the top of the column. SOC= Stressors of COVID-19. SC= Stress consequences.
PLS=Psychological support; ***p < 0.001.

Table 3
Testing the moderated mediation effect of SOC on SC.

Model 1 (Rumination) Model 2 (SC)

Predictors β t β t

SOC 0.37 12.37*** 0.15 5.68***

PLS −0.32 −10.35*** −0.25 −9.29***

SOC×PLS −0.12 −4.34*** −0.05 −1.90
Rumination 0.48 16.25***

Rumination×PLS −0.08 −2.65**

R2 0.32 0.54
F 129.04*** 196.23***

Note: N= 841. Each column is a regression model that predicts the criterion at
the top of the column; SOC=Stressors of COVID-19, SC=Stress consequences,
PLS= Psychological support; **p < 0.01, ***p < 0.001.
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CIboot= [0.06, 0.15]. Results indicate that rumination mediated the
effect of stressors of COVID-19 on stress consequences, but psycholo-
gical support weakened the mediating effect of rumination. Because
psychological support moderated the indirect effects, but not the direct
effect, Hypothesis 2 was partially supported.

4. Discussion

While several empirical studies have shown the effect of stressors on
stress consequences (Davey et al., 2016; Furuyashiki & Kitaoka, 2019;
Gillespie et al., 2001; Lowe et al., 2017), the underlying mediating and
moderating mechanisms remain less clear. Investigating the degree to
which these underlying mechanisms of the stress consequences of col-
lege students under the pressure of COVID-19 is vitally important. The
present study examined and proposed a novel moderated mediation
model to test how stressors of COVID-19 generated harmful stress
consequences, whether this relation was mediated by rumination, and
how psychological may buffer the negative effects of COVID-19 stres-
sors and rumination. Our results indicated that the impact of stressors
of COVID-19 on stress consequences was significant and positive among
Chinese college students, and this relation can be partially explained by
heightened rumination. That is, stressors of COVID-19 increased ru-
mination, which in turn, also increased stress consequences. Further-
more, the indirect relation was moderated by psychological support in
the first and second stage of the mediation process. These two relations
became weaker for college students with higher levels of psychological
support.

4.1. The mediating role of rumination

Mediation results of this study suggested that rumination was not
only an outcome of stressors of COVID-19 but also a partial catalyst for
stress consequences. For the first stage of the mediation process (i.e.,
stressors of COVID-19→ rumination), this study indicated that stressors
of COVID-19 promoted the activation of rumination mechanisms. This
finding is in line with prior literature on rumination and stress con-
sequences, whereby rumination tendencies are partly mutable in re-
sponse to stressful life events (Li et al., 2019; Liu & Wang, 2017; Michl
et al., 2013). Uncontrollable factors and stressors may create a dis-
sonance between the ideal goal state and the reality state, leading to
rumination (Nolen-Hoeksema et al., 2008). Indeed, those who have not
learned proper emotion management strategies may be more sensitive
to a perceived sudden lack of sense of control over their environment
(Nolen-Hoeksema et al., 1995) given the impact that COVID-19 had on
the current social ecology.
For the second stage of our mediation model (i.e., rumination→

stress consequences), the present study found that rumination was as-
sociated with more stress consequences. Engaging in rumination may
indeed lead college students to find themselves in a cycle of negative

emotions and cognitions, thus making college students more susceptible
to suffering stress consequences, such as anxiety (Liu & Wang, 2017),
poorer sleep quality (Li et al., 2019), and depression (Michl et al.,
2013). One may argue that COVID-19 stressors are unique from typical
stressors; that is, because of the novelty of COVID-19, uncertainty
shrouds any discussion or coverage of the pandemic and may make
rumination over possible “what ifs” an unfortunate natural response
among those affected. As our model shows, this may be particularly
problematic given the rudimentary nature of rumination in leading to
stress consequences.
It is also worth noting, however, that rumination only partially

mediated the association between stressors of COVID-19 and stress
consequences. That is, stressors of COVID-19 remained a significant,
direct predictor of stress consequences even upon controlling for ru-
mination. The remaining direct and positive association between
stressors of COVID-19 and stress consequences may suggest that
COVID-19 related stressors are uniquely salient risk factors that could
significantly increase the prevalence of stress consequences. Thus, each
of the separate paths in the mediation model was noteworthy and social
interventions may be necessary at various stages of managing one’s
COVID-19 stressors to mitigate susceptibility to stress consequences.

4.2. The moderating role of psychological support

Our findings also suggest that psychological support could moderate
the relation between stressors of COVID-19 and rumination as well as
the path between rumination and stress consequences. Both patterns
were consistent with the risk buffer model (Masten, 2001) and showed
that the adverse effects of stressors of COVID-19 on rumination and
rumination on stress consequences were weaker in college students
with high psychological support than in those with low psychological
support. Psychological support may serve as a protective factor that
mitigates the adverse effects of stressors of COVID-19 on rumination
and rumination on stress consequences. There are two possible ex-
planations for these findings. Firstly, after experiencing the stressors of
COVID-19, psychological support can help college students shift their
attention to positive things and reduce ruminant thoughts about ne-
gative events, thus acting as a buffer against rumination and protecting
college students from stressors of COVID-19. Techniques specific to
psychological support may be incorporated into conventional psy-
chotherapy (e.g., Cognitive Behavior Therapy [CBT], Dialectical Beha-
vior Therapy [DBT]) to assist more psychologically vulnerable popu-
lations (e.g., younger individuals) build the necessary resources to
manage their stressors. Such interventions may be critical for reducing
the psychological impact of COVID-19 (Ho, Chee, & Ho, 2020). Sec-
ondly, college students with higher psychological support have more
psychological resources. Even with a higher tendency of rumination,
these students experienced fewer stressful consequences due to the
protective nature of having psychological support. Given the novelty of

Fig. 2. Interaction graphs for indirect paths. Note: PLS=Psychological Support.
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COVID-19, however, it is difficult to make definitive claims without a
broader range of studies. Future studies may examine how proper
provision of psychoeducation with accurate health information per-
taining to COVID-19 for those who are psychologically impacted by the
virus and its related outcomes (Tran, Dang, et al., 2020). Nonetheless, it
is noteworthy that for college students with high-levels of psychological
support, the relation between stressors of COVID-19 and rumination as
well as rumination and stress consequences remained significant. These
suggest that despite the possible benefits of psychological support,
college students may still be negatively impacted by the stressors
stemming from COVID-19.
Contrary to our expectations, the relation between stressors of

COVID-19 and stress consequences was not moderated by psychological
support. This finding suggests that high stressors of COVID-19 are a
salient risk factor for stress consequences among college students, and
psychological support does not serve as a buffer against the adverse
impact of high stressors of COVID-19. One possible explanation uti-
lizing the Transactional Stress Process Model (Lazarus & Folkman,
1984) is that the stressors associated with COVID-19 may overload an
individual, overburdening and exceeding their personal resources
available to cope (Gellis, Kim, & Hwang, 2004). Because the stressors of
COVID-19 may run high on the surface and be a chronic, salient threat,
any dispositional psychological support may not be enough to prevent
the onset of negative outcomes. Thus, while our results are promising,
psychological support is not a catch-all solution in addressing the clear
association of COVID-19 stressors and rumination to stress con-
sequences. Rather, our results should be interpreted as indication of a
possible starting area of social intervention during times of pandemics.

4.3. Implications

In order to help college students maintain proper mental health
during the ongoing COVID-19 pandemic, government and health au-
thorities may benefit from routine monitoring and measuring of student
stress and related outcomes. Given the rampant ubiquity of mis-
information floating social media, government and health authorities
may also prioritize disseminating accurate information about COVID-19
and educating its populace about relying on trusted sources to reduce
media-related stressors and prevent unnecessary stressors. As psycho-
logical support moderated the relation between stressors of COVID-19
and rumination as well as the path between rumination and stress
consequences, future research may examine the efficacy of in-
corporating guided problem-solving strategies to help college students
better understand and cope with their problems in an adaptive manner.
Interventions that aim to improve students’ mood and confidence, de-
velop their ability for help-seeking, and build their psychological re-
siliency may also yield positive results. As many colleges and uni-
versities contemplate opening campuses, administrators should monitor
the mental health of their students and identify at-risk groups that may
require additional interventions as the academic year progresses.

4.4. Limitations and future directions

Interpretation of the findings of this study must consider the fol-
lowing limitations. Firstly, the fact that this study is a cross-sectional
survey study does not allow inference of causality. Future studies may
examine longitudinal data as they become available to infer causality of
the findings in this study. Secondly, the measures are based on a
Chinese college student sample and the extent to which results may be
generalizable to other cultural contexts or demographics is limited.
Future studies may collect data from multiple informants (e.g., teacher,
peer, or parent) across different cultures to further examine the ro-
bustness of our findings. Additionally, the current study did not collect
information regarding students’ field of study nor socioeconomic status.
Prior studies have identified both healthcare related fields of study and
socioeconomic status to be relevant factors in COVID-19-related stress

and behaviors (Tan, Chew, et al., 2020; Tran, Vu, et al., 2020) and
future studies may incorporate this to examine how repeated exposure
to minute details regarding the physiology of the virus may influence
their stressors. Future studies may also examine the robustness of the
model presented in this paper in other populations that may be exposed
to qualitatively different COVID-19 stressors in both frequency and
intensity (e.g., frontline healthcare workers). Lastly, while rumination
in this study was conceptualized as being mutable in response to the
advent of COVID-19, future studies may benefit from also examining
the role of rumination as a moderating factor as COVID-19 stressors
become chronic concerns in the long-term compared to being sudden
negative life events.

5. Conclusion

Although further replication and extensions are needed, this study is
an important step in unpacking how stressors of COVID-19 relate to
stress consequences of Chinese college students. Because rumination
served as one potential mechanism by which stressors of COVID-19
were associated with more stress consequences, it remains important to
address rumination directly or intervene in a manner that reduces the
impact of rumination on stress consequences. As many mental health
counseling and clinical resources are spread thin, the need to examine
social and psychological protective factors is becoming increasingly
important. Our results on psychological support provide a promising
step forward in examining how non-clinical interventions may help to
mitigate the negative outcomes of COVID-19 stressors during these
unique and unusual times.
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