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Keywords: Objective: This study explored the protective mechanisms of resilience and positive emotion regulation against
Psychological trauma psychological trauma among Wuhan'’s high school students during the COVID-19 outbreak.
Resilience

Method: We obtained 286 valid samples from four high schools in Wuhan, China. To construct a measurement
model and a structural model, structural equation models using four measurement scales with valid items were
adopted, including a scale of psychological trauma, a scale of resilience, a scale of positive emotional regulation,
and a scale of mental health. Participants reported their answers to items on a 5-point Likert-like scale.
Results: The results revealed that psychological trauma was a negative predictor of mental health, and resilience
and positive emotion regulation mediated the relationship between psychological trauma and mental health.
Conclusions: Accordingly, we concluded that resilience and positive emotion regulation interrupted the direct
impact of psychological trauma on mental health, thereby greatly protecting the mental health of Wuhan’s high

Positive emotion regulation
Mental health
Wuhan

school students during the COVID-19 outbreak.

1. Introduction

The coronavirus epidemic that started in 2019 (hereafter referred to
as COVID-19) turned into a pandemic and has affected people’s mental
health, inducing the feelings of fear, anxiety, distress, and isolation
(WHO, 2020). On January 23, 2020, COVID-19 was identified as an
intensively spread disease in Wuhan city of Hubei, China (Du et al.,
2020). Until March 28, the pandemic came under control in China, and
Wuhan started to lift the blockade in high-risk areas (People’s Govern-
ment of Hubei province, 2020a,b). However, the risk of infection is still
been reported, and its negative impact remains (People’s Government of
Hubei province, 2020a,b).

The psychological trauma caused by COVID-19 in Wuhan increased
the incidence of posttraumatic stress symptoms (PTSS) in residents (Liu
et al., 2020). However, compared with adults, adolescents were reported
to be less likely to develop mental disorders and more likely to recover
after exposure to negative events (Jacobs & Harville, 2015). Adolescents
exhibited a strong potential to grow even around psychologically trau-
matic events (Berger, 2008) because their resilience reflected a dynamic

growing process and more positive adaptation to trauma (Berger, 2008;
Cryder, Kilmer, Tedeschi, & Calhoun, 2006). Resilience, as a protective
mechanism, reasonably explained the mechanism mediating the psy-
chological effects of risk on health (Fleming & Ledogar, 2008) and
played a protective role in neutralizing the effects of risk on health
outcome (Fleming & Ledogar, 2008). At the same time, this protective
mechanism can grow because of its evolving characteristics (Berger,
2008; Fleming & Ledogar, 2008).

Resilience is a growing feature that also contains hardiness and
invulnerability; it allows successful passive adaptation to negative
events (Olsson, Bond, Burns, Vella-Brodrick, & Sawyer, 2003). Daily
news feeds have created extreme anxiety and distress about COVID-19
(WHO, 2020), and adolescents can cope with such conditions due to
the resilience to adapt to negative events as well as positive emotion
regulation, which focuses on allocating emotional meaning to negative
events. According to the cognitive reappraisal theory, positive cognitive
reappraisal during emotion regulation is an effective regulation strategy
as it can drive changes in one’s perspectives toward negative events and
emotional character (McRae, 2016). Therefore, the mediating
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mechanism of positive emotion regulation acts on an emotion by
reconsidering the positive sides of negative events, thereby changing
one’s emotional response to those events and protecting their mental
health (McRae, 2016).

Along these lines, this study explored the psychological influence of
COVID-19 on Wuhan'’s adolescents and verified the mediation effects of
resilience and positive emotion regulation on the relationship between
psychological trauma and mental health.

2. Literature review
2.1. Psychological trauma and mental health

Traumatic events were defined as threats to life or close encounters
with death and psychological trauma as a response to traumatic events
through various mechanisms (Suleiman, 2008). In Wuhan, COVID-19
has exacerbated psychological trauma symptoms (feelings of tension,
emotional problems, sleep disorders, loneliness, anxiety, and depres-
sion), affecting people’s mental health (Guessoum et al., 2020; Liu et al.,
2020; Zhang et al., 2020). Previous studies on psychological trauma
have consistently found it to be a negative predictor of mental health
among different groups. For example, Vietnamese refugees with a great
degree of exposure to trauma showed long-term psychiatric morbidity
(Steel, Silove, Phan, & Bauman, 2002). People exposed to traumatic
events during the Ebola outbreak reported negative effects on their
mental health (O’Leary, Jalloh, & Neria, 2018; Van Bortel et al., 2016).
Exposure to COVID-19 caused poor mental health and traumatic
symptoms in the general Chinese population (Wang et al., 2020), and
exposure to mass traumatic events resulted in severe mental disorders
among adolescents, including posttraumatic stress disorder (PTSD),
depression, and suicidal ideation (Cadichon, Lignier, Cénat, & Derivois,
2017; Jacobs & Harville, 2015; Lau et al., 2010; Lewis, Langley, & Jones,
2015; Ruggiero et al., 2017). Based on these points, we propose our first
research hypothesis as follows:

H1. Psychological trauma has a negatively significant effect on the
mental health of Wuhan’s high school students.

2.2. Psychological trauma, resilience, and mental health

Resilience played an important role as a protective mechanism by
enabling adolescents to adapt to negative events (Olsson et al., 2003)
and improving their response to those events, thereby reducing the
negative effect of such events on overall mental health (Fleming &
Ledogar, 2008; Olsson et al., 2003). In resilience theory, compensatory
factors neutralize the negative effect of risk exposure on mental health
through a compensatory mechanism (Wang, Zhang, & Zimmerman,
2015). A representative case revealed that a compensatory effect,
namely parental support, compensated for the negative effect of
violence-related factors on mental health outcomes in urban African
American adolescents (Wang et al., 2015). Similarly, resilience can
compensate for and neutralize the negative effects of traumatic COVID-
19-related events on the mental health of adolescents. Nonetheless,
studies have also reported that resilience is related to risk mechanism,
and thus, any adversity with high-intensity stimulation can make an
individual’s mental state more vulnerable (Olsson et al., 2003). There-
fore, the negative events that pose high risk may weaken one’s resilience
(Arnason, 2009). However, resilience was still a positive predictor of
mental health outcome in adolescents (Chow & Choi, 2019; Dray et al.,
2017; Siriwardhana, Ali, Roberts, & Stewart, 2014). Accordingly, in this
study, resilience was explained as an adaptive and compensatory
cognitive process of psychological trauma because it develops positive
self-perceptions and compensates for negative events (Fleming &
Ledogar, 2008; Metel et al., 2019; Olsson et al., 2003; Reyes et al., 2019;
Wang et al., 2015). Thus, we propose our second research hypothesis as
follows:
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H2. Resilience mediates the relationship between psychological
trauma and mental health in Wuhan’s high school students.

2.3. Psychological trauma, positive emotion regulation, and mental health

Emotion has been found to be a psychological response to trauma
(Nickerson et al., 2015), and expressing sentiments out of control
because of negative news feeds about COVID-19 has been found to cause
a risk of psychological illness (WHO, 2020). Development of coping
mechanisms to traumatic exposure is critical among adolescents
(Vaughn-Coaxum, Wang, Kiely, Weisz, & Dunn, 2018), and exposure to
negative events can develop difficulties in emotional processing, thereby
affecting their mental health (Chung & Chen, 2017). Additionally,
exposure to traumatic events can cause emotion dysregulation, PTSD,
and depression among adolescents (Charak, Ford, Modrowski, & Kerig,
2019). A history of exposure to psychological trauma may also affect
adolescents’ emotional cognition (Cadamuro, Versari, Vezzali, Gio-
vannini, & Trifiletti, 2015; John, Cisler, & Sigel, 2017; Wu, He, & Li,
2009). Positive cognitive reappraisal is an emotion regulation theory for
transforming perspectives on negative events, thereby changing their
emotional interpretation (McRae, 2016). Whether a stimulus causes
poor mental health outcomes depends on whether it is emotionally
appraised as positive or negative (McRae, 2016). Moreover, positive
emotion regulation is a protective factor for mental health (Diab, Pel-
tonen, Qouta, Palosaari, & Punamaki, 2019; Orejuela-Davila, Levens,
Sagui-Henson, Tedeschi, & Sheppes, 2019). According to the emotion
regulation theory and previous studies, a positive perspective toward
COVID-19 can be reconsidered, thereby changing individuals’
emotional reactions to psychological trauma and protecting their mental
health (Diab et al., 2019; McRae, 2016; Nickerson et al., 2015). Along
these lines, we proposed our third research hypothesis:

H3. Positive emotion regulation mediates the relationship between
psychological trauma and mental health in Wuhan’s high school
students.

2.4. Hypothetical model

We constructed the hypothetical model based on previous studies
and theories, under which we proposed psychological trauma to be a
negative predictor of mental health. Further, we assumed resilience and
positive emotion regulation as two mediators of the relationship be-
tween psychological trauma and mental health. Fig. 1 illustrates the
hypothetical model.

3. Methods
3.1. Procedure

Purposive sampling was used for this study. The four representative
high schools were selected as sample schools during the COVID-19 high-
risk period. The four high schools were all located in Wuhan city. They
were key senior public high schools, with mental health teacher teams
that rapidly responded to the COVID-19 outbreak and attended to the
mental health of their students. The design of this study was reviewed
and approved by the institutional review board at Suryadhep Teachers
College of Rangsit University. Because the protocol was judged to pose
low risk and the data were collected and processed anonymously, oral
consent was recommended and obtained from school administrators,
teachers, students and their parents before data collection. In addition,
students were informed that they could discontinue their participation
at any time. During the COVID-19 high-risk period in Wuhan, the
researcher could not come in face-to-face contact with the participating
high-school students. Therefore, they were provided with an online
questionnaire from February 4 to March 9, which was collected by
teachers in the four high schools. To reduce the difficulty in sampling,
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Fig. 1. Hypothetical model.

every participant was provided a facial cleanser delivered by express
mail service. A sufficient sample size was obtained in this sampling;
however, 18 from 304 samples were deleted, 8 of which had responses
from high school students not from Wuhan and 10 were duplicate re-
sponders. As a result, 286 valid samples were retained. A summary of the
sample demographics is presented in Table 1.

3.2. Measurement instrument

The questionnaire was designed according to the Chinese version of
the child’s reaction to traumatic events scale (Chen & Lai, 2012), the
Chinese version of the 10-item Connor-Davidson Resilience Scale
(Campbell-Sills & Stein, 2007; Cheng, Dong, He, Zhong, & Yao, 2020),
the Chinese version of the cognitive emotion regulation scale (Jermann,
Van der Linden, d’Acremont, & Zermatten, 2006; Zhu et al., 2008), and
the Chinese version of the World Health Organization quality of life
scale (Zhang, Cheng, Chin, & Lee, 2013). These scales, which have
acceptable reliability and validity, have high representativeness for
Chinese groups in psychological trauma, resilience, positive emotional
regulation, and mental health (Chen & Lai, 2012; Cheng et al., 2020; Zhu
et al., 2008; Zhang et al., 2013). The variable definitions and measuring
tools are as follows.

3.2.1. Psychological trauma
The psychological trauma caused by COVID-19 exposure included a

Table 1
Sample demographics.
Characteristic N %
Gender
Male 132 46.2
Female 154 53.8
Grade
Tenth grader 137 47.9
Eleventh grader 119 41.6
Twelfth grader 30 10.5
Only-Child or Non-Only Child
Only-Child 171 59.8
Non-Only Child 115 40.2
Live with Family during the COVID-19 Outbreak Period
Live with Family 255 89.2
Live without Family 31 10.7

tense feeling, a worry of being infected, refusal to contact others,
moodiness, and insomnia (Chen & Lai, 2012). We measured this variable
using a scale related to psychological trauma (Chen & Lai, 2012), which
contains five items measured on a 5-point Likert scale ranging from 1
(strongly disagree) to 5 (strongly agree).

3.2.2. Resilience

Resilience is a psychological function of adapting to stressors and
coping with trauma (Campbell-Sills & Stein, 2007). The Resilience Scale
was used to measure individuals’ level of coping with stressors; it
comprises 10 items relating to the level of resilience (Campbell-Sills &
Stein, 2007), measured on a 5-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree).

3.2.3. Positive emotion regulation

Through positive emotion regulation, individuals perceive negative
events as positively as possible and stimulate positive emotions (Jer-
mann et al., 2006). In this study, we measured the variable using a scale
related to positive emotion regulation to test the extent of positive
thinking in individuals (Jermann et al., 2006). It contains five items
measured on a 5-point Likert scale ranging from 1 (strongly disagree) to 5

(strongly agree).

3.2.4. Mental health

Mental health is a self-cognition to life satisfaction, life meaning,
thinking and studying abilities, and body image satisfaction (Zhang
et al., 2013). The scale was used to measure the level of mental health; it
comprises six items relating to mental health (Zhang et al., 2013),
measured on a 5-point Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree).

3.3. Analytical method

SPSS and AMOS were applied as tools in the analysis of the collected
samples, and structural equation modeling was used to construct the
measurement model and structural model (Bollen, 1989; Byrne, 2010;
Kline, 2010; Schumacker & Lomax, 2004).

Further, SPSS was used to evaluate the samples, and valid samples
were executed using AMOS. Confirmatory factor analysis was used for
the measurement model. An accepted measurement model includes
reasonable reliability and validity. Therefore, as a first step, the mea-
surement model was validated using maximum likelihood estimation,
and model parameters including model fit, factor loading, and variance
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were obtained. The model fit was determined using eight fit indices: y2,
¥2/df, RMSEA, CFI, NFI, GFI, TLI, and PNFI (Bollen, 1989; Schumacker
& Lomax, 2004). The standard set for the factor loading was equal to or
greater than 0.70 (Hair et al., 2006), and no negative variance was
noted. Moreover, these parameters were required for statistical signifi-
cance (Bagozzi & Yi, 2012; Fornell & Larcker, 1981). The normality of
samples was assessed in terms of skewness, kurtosis, and Mardia’s co-
efficient (Bollen & Long, 1993; Bollen, 1989; Raykov & Marcoulides,
2008). The Cronbach’s alpha coefficient was used to confirm reliability,
and composite reliability (CR) and average variance extracted (AVE)
were used to confirm convergent validity. Lastly, calculation of 95%
confidence interval of the correlation coefficient using bootstrap
confirmed the discriminant validity (Torkzadeh, Koufteros, & Pflugh-
oeft, 2003).

The main effect and structural model were established based on the
hypothetical model. Next, the standardized regression coefficients and
model fit were estimated, and the path coefficients and explained vari-
ances were reported in the main effect and structural model. Further-
more, bootstrap estimation was used to evaluate indirect effects and
individual indirect effects, and the total and direct effects were reported
in the multiple mediation model (MacKinnon, 2008; Preacher & Hayes,
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2008). Finally, we used PRODCLIN2 to verify the individual mediating
roles in the structural model (Mackinnon, Fritz, Williams, & Lockwood,
2007).

4. Results
4.1. Measurement model

Based on the results of the factor loadings in the measurement model
(Fig. 2), we retained 22 items in total. Four items were deleted because
their loadings were lower than 0.70: two items on psychological trauma
and two on mental health.

The standardized factor loadings of four variables were between 0.70
and 0.89, and the factor loadings of all items reached statistical signif-
icance. There were no negative error variances, and the t values of all
variances reached statistical significance (Table 2). Further, the samples
met univariate and multiple normality; the absolute values of skewness
and kurtosis ranged from 0.06 to 1.19 and from 0.05 to 0.91, respec-
tively (Bollen & Long, 1993). The Mardia’s coefficient 253.86 was found
to be lower than p (p + 2) = 528 (Bollen, 1989; Raykov & Marcoulides,
2008). Next, the model fit indicated the measurement model fits with
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Table 2

The Mean, SD, Standardized Regression Coefficient (SRC), and t Value in Psy-
chological Trauma (PT), Positive Emotion Regulation (PER), Resilience (R), and
Mental Health (MH).

Var. No. Questionnaire Items Mean SD SRC t Value
PT Q1 My body often feels tense 2.03 1.30 0.81 7.34
Q2 I am not willing to touch with 2.27 1.40 0.70 9.92
others
Q3 1 am often worried about 2.15 1.35 0.89 4.45
getting infected
R Q4 I am able to adapt to change 3.81 1.15 0.70 11.47
Q5 1 can deal with whatever 3.30 1.22 0.83 10.88

comes
Q6 1 try to see humorous side of 3.55 1.20 0.72 11.42

problems

Q7 Coping with stress can 3.68 1.17 0.87 10.44
strengthen me

Q8 1 tend to bounce back after 3.67 1.24  0.78 11.16
illness or hardship

Q9 I can achieve goals despite 3.67 1.13  0.85 10.63
obstacles

Q10 I can stay focused under 3.48 1.25 0.88 10.28
pressure

Q11 TIamnoteasily discouragedby  3.65 1.18 0.87 10.46
failure

Q12  Ithink of self as strong person ~ 3.65 1.23 0.83 10.89

Q13 I can cope with unpleasant 3.56 1.24 0.80 11.08
feelings

PER Q14 I will think of something 3.93 1.21 0.81 10.10

better than these unpleasant
experiences

Q15 I think about some happy 3.87 1.24  0.83 9.78
things, not those things that
have happened

Q16 It is useless to be sad and 4.18 1.11 0.85 9.53

painful all the time, so I will
choose to look at this event
more positively
Q17 I will think of something 3.91 1.21  0.86 9.24
happier with having nothing
to do with this event
Q18 I would rather look at the 3.76 1.31 0.81 10.09
status quo positively because
1 don’t want to feel painful

MH Q19 I feel that my life is 4.07 1.17 074 1071
meaningful
Q20 1 can concentrate (thinking, 3.70 1.22 0.85 9.29

studying, remembering) on

what I want to do
Q21 I can accept my appearance 3.84 1.19 0.85 9.20
Q22 I am satisfied with myself 3.76 1.19 0.85 9.17

sk

" p<.001

samples: y? = 655.00 (p < .001), y2/df = 3.23, RMSEA = 0.09, CFI =
0.91, NFI = 0.88, GFI = 0.83, TLI = 0.90, and PNFI = 0.77 (Bollen, 1989;
Schumacker & Lomax, 2004).

The Cronbach’s alpha, CR, and AVE values of each variable ranged
from 0.84 to 0.95, from 0.84 to 0.95, and from 0.65 to 0.69, respectively
(Table 3). Using bootstrap estimation, we established the correlation
coefficient at 95% confidence interval, with a lack of 1 point between
confidence intervals indicating the discriminant validity of the mea-
surement model (Torkzadeh et al., 2003). Therefore, the measurement

Table 3
Cronbach’s Alpha, CR and AVE.
Index Psychological Resilience  Positive Emotion Mental
Trauma Regulation Health
Cronbach’s 0.84 0.95 0.92 0.89
alpha
CR 0.84 0.95 0.92 0.89
AVE 0.65 0.67 0.69 0.68
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model had reasonable reliability and validity because we noted
acceptable factor loadings, model fit, reliability, convergent validity,
and discriminant validity.

Finally, we separated every variable by its instructions during the
measurement process (for example, if the instruction was regarding
psychological trauma, we asked, “In the following questions, please
describe your psychological state during the COVID-19 breakout). This
was an effective method because it helped participants understand the
research purpose of every variable and reduced the common method
variance (CMV) from the self-report (Peng, Kao, & Lin, 2006). In addi-
tion, a single factor model was structured with 22 items (y? = 1514.85,
df = 209) and compared with the measurement model (y? = 655.00, df
= 203). However, the parameters differed between the two models (A)(Z
= 859.85, Adf = 6, p < .001), indicating that there was no major CMV
(Mossholder, Bennett, Kemery, & Wesolowski, 1998).

4.2. Main effect

The main effect was constructed on the basis of psychological trauma
and mental health. The standardized regression coefficients of the main
effect were found to be between 0.68 and 0.90, and the main effect had a
reasonable fit with the sample data: ¥ = 31.72 (p < .01), /2/df = 2.44,
RMSEA = 0.07, GFI = 0.97, CFI = 0.98, NFI = 0.97, TLI = 0.97, and
PNFI = 0.60 (Bollen, 1989; Schumacker & Lomax, 2004). Psychological
trauma explained 4% of the variance in mental health (y = —0.20, p <
.01); therefore, hypothesis 1 was supported. Fig. 3 presents the data
regarding the main effect.

4.3. Structural model

Fig. 4 presents the structural model with path coefficients and
explained variances. The standardized regression coefficients of the
structural model ranged from 0.69 to 0.88; the model fit of the structural
model was acceptable, with the following values: y° = 833.72 (p < .001),
72/df = 4.09, RMSEA = 0.10, GFI = 0.80, CFI = 0.88, NFI = 0.85, TLI =
0.86, and PNFI = 0.75 (Bollen, 1989; Schumacker & Lomax, 2004).
Further, in the structural model, psychological trauma explained 5% of
the variance in resilience (y = —0.23, p < .001) and 6% of the variance in
positive emotion regulation (y = —0.24, p < .001). Resilience (y = 0.81,
p < .001) and positive emotion regulation (y = 0.21, p < .001) jointly
explained 72% of the variance in mental health.

4.4. Multiple mediating effects

First, the main effect of psychological trauma on mental health
without resilience and positive emotion regulation was found to be
—0.20 (t = —2.94, p < .01). Next, resilience and positive emotion
regulation were added as mediators to the relationship between psy-
chological trauma and mental health, and the direct effect of psycho-
logical trauma on mental health reduced to —0.01 (¢t = —0.11, p > .05).
The total effect, direct effect, indirect effect, and individual indirect
effects of the structural model (Table 4) showed that resilience and
positive emotion regulation completely mediated the relationship be-
tween psychological trauma and mental health. In Table 4, the confi-
dence interval estimates of the overall effect, indirect effects, and
individual indirect effects did not contain 0, indicating that their pa-
rameters were all statistically significant. The overall effect of psycho-
logical trauma on mental health was —0.18; resilience and positive
emotional regulation played mediating roles, and the indirect effects of
psychological trauma and mental health reached —0.18. Therefore, the
direct effect of psychological trauma on mental health reduced to 0.
Individual indirect effects, resilience, and positive emotional regulation
exhibited indirect effects of —0.15 and —0.12, respectively, in the rela-
tionship between psychological trauma and mental health, all playing
mediating roles.

Second, we used PRODCLIN2 to second assess whether resilience and
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Table 4

Bootstrap Method Estimates 95% Confidence Interval.
Total, direct, and indirect Path Bias-Corrected Percentile
effect Coefficient

Lower  Upper Lower  Upper
Total effect (PT — MH) —-0.18 —0.44 —-0.10 —0.44 —0.09
Direct effect (PT — MH) 0 -0.12  0.05 —-0.12  0.05
Indirect effect (PT — MH) -0.18 —0.38 —0.09 —0.38 —0.09
Individual indirect effect —0.15 -0.26 —-0.05 —-0.25 —0.05
(PT - R - MH)

Individual indirect effect -0.12 —0.21 —-0.05 -0.21 —0.04

(PT — PER — MH)

" p<.01.

positive emotion regulation jointly played mediating roles in the struc-
tural model (Mackinnon et al., 2007). The variables’ estimated param-
eters were added to PRODCLIN2, and resilience was verified as the
mediator in the main effect because the Mackinnon PRODCLIN2 95%
confidence interval was found to be between —0.23 and —0.06. Thus,
hypothesis 2 was also supported. Further, positive emotion regulation
was verified as the mediator in the main effect because the Mackinnon
PRODCLIN2 95% confidence interval was found to be between —0.07
and —0.01. Thus, hypothesis 3 was supported. The results indicated no
direct effect of psychological trauma on mental health because its effect
was interrupted by resilience and positive emotion regulation.

5. Discussion

In this study, hypothesis 1 was proven to be the main effect. The
result was consistent with those of previous studies and indicated that
psychological trauma was a negative predictor of mental health among
Wuhan’s high school students (Cadichon et al., 2017; Jacobs & Harville,
2015; Lau et al., 2010; Lewis et al., 2015; O’Leary et al., 2018; Ruggiero

etal., 2017; Steel et al., 2002; Van Bortel et al., 2016; Wang et al., 2020;
Zhang et al., 2020). The results also revealed that psychological trauma
caused by COVID-19 exposure during Wuhan’s high-risk period requires
the necessary intervention because of the risk of PTSS (Liu et al., 2020).

Further, hypotheses 2 and 3 were also supported because the medi-
ating effect of resilience and positive emotion regulation in the struc-
tural model resulted in disappearance of the main effect.

Consistent with the findings of previous studies, according to hy-
pothesis 2 in the structural model, psychological trauma negatively
affected resilience (Arnason, 2009; Olsson et al., 2003) and resilience
greatly and positively affected mental health among Wuhan’s high
school students (Chow & Choi, 2019; Dray et al., 2017; Siriwardhana
et al., 2014) However, the negative effect of psychological trauma on
resilience was insufficient to disturb high school students’ ability to
adopt resilience because the risk mechanism of resilience was found to
be ineffective (Olsson et al., 2003). By contrast, the strong resilience of
Wuhan’s high school students exerted a considerable positive effect on
their mental health. The mediating role of resilience in the main effect
revealed the students’ adaptability to COVID-19, thereby weakening the
main effect and providing a protective mechanism to their mental health
(Metel et al., 2019). According to previous studies, the reason underly-
ing this result was that their adaptability prevented the negative effects
of psychological trauma on mental health by making them resistant to
negative stimuli (Fleming & Ledogar, 2008; Olsson et al., 2003). As per
the compensatory mechanism of resilience (Wang et al., 2015), resil-
ience adequately neutralized the negative effect of psychological trauma
on the mental health of high school students.

For hypothesis 3 in the structural model, psychological trauma was
found to play a negative role in positive emotion regulation (Cadamuro
et al., 2015; John et al., 2017; Wu et al., 2009), and positive emotion
regulation was a positive predictor of mental health (Diab et al., 2019;
Orejuela-Davila et al., 2019). The psychological trauma of exposure to
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COVID-19 may have had negative effects on emotion cognition among
Wuhan’s high school students, but at the same time, positive emotion
regulation positively affected their mental health. Hence, the mediating
role of positive emotion regulation in the main effect protected the
emotional balance of Wuhan’s high school students. Such a mediating
function drives positive reappraisal of negative events, and thus, the
emotional response to psychological trauma may transform its effects on
mental health, thereby weakening the effect of the trauma (McRae,
2016; Nickerson et al., 2015).

Distinctly, the mediating effect of the structural model revealed that
Wuhan’s high school students were able to maintain their mental well-
being during the high-risk period of COVID-19, because of their resil-
ience, hardiness, and invulnerability (Olsson et al., 2003). Nonetheless,
one neglected reason is that 89.2% of the high school students lived with
their families during the high-risk period, which helped them resist
psychological trauma. Thus, it can be said that the social interactions
around them helped them maintain their resilience (Sippel, Pietrzak,
Charney, Mayes, & Southwick, 2015). Moreover, because of the flexible
nature of resilience, the students may also mentally grow despite
exposure to COVID-19 and thus develop stronger protective mechanism
to negative events (Berger, 2008; Fleming & Ledogar, 2008; Olsson
et al., 2003).

Resilience is closer to an individual’s trait or ability of coping with
stressors (Campbell-Sills & Stein, 2007; Olsson et al., 2003); however,
negative emotions caused by exposure to traumatic events during the
COVID-19 period (WHO, 2020) are inevitable. Consequently, positive
emotion regulation became a reasonable active method to cope with the
emotional responses to psychological trauma among Wuhan’s high
school students (McRae, 2016). At the same time, positive cognitive
reappraisal enhanced the efficacy of positive emotion regulation by
repeated training, thereby reducing the negative effects of emotional
events (Denny & Ochsner, 2014). Therefore, practicing positive emotion
regulation can enhance an individual’s positive cognitive reappraisal
ability toward psychological trauma, thereby strengthening their ability
to apply positive emotion regulation strategies to deal with negative
emotional stimuli.

6. Conclusion

The findings of this study revealed that resilience and positive
emotion regulation can strongly interrupt and hinder the negative ef-
fects of psychological trauma on the mental health of Wuhan’s high
school students.

6.1. Research suggestions

Resilience and positive cognitive reappraisal constitute effective
training in group counseling, and negative effects caused by trauma can
be reduced through the promotion of resilience and positive emotional
regulation (Arnetz, Nevedal, Lumley, Backman, & Lublin, 2009; Woud,
Postma, Holmes, & Mackintosh, 2013), thereby preventing negative
mental health outcomes (Denny & Ochsner, 2014; Pfefferbaum, Reiss-
man, Pfefferbaum, Klomp, & Gurwitch, 2008). The evidence from the
multiple mediating model in this study indicates that resilience and
positive emotional regulation functioned as intervening variables for the
psychological trauma of Wuhan’s high school students. We have the
following two suggestions based on the study’s results.

First, Wuhan’s high school students benefited from family support,
which helped them maintain their resilience during a period of high
COVID-19 risk (Jacobs & Harville, 2015). However, we suggest that
schools design relevant group counseling courses for psychological
trauma and resilience to increase students’ resilience to the conditions
created by COVID-19 and their resistance to negative events.

Second, schools should arrange corresponding psychology courses to
train students in positive emotional regulation and to strengthen their
emotional strategies for coping with negative events and reduce
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negative emotions resulting from exposure to COVID-19. More notably,
the training of positive emotional regulation increases students’
emotional cognitive ability to navigate subsequent traumatic events.

6.2. Limitations and suggestions for future research

Although the effect of COVID-19 has reduced in Wuhan, psycho-
logical trauma resulting from exposure to COVID-19 is likely to increase
the incidence of PTSS. Therefore, we recommend that follow-up studies
should focus on the effect of PTSS on mental health.

In this study, resilience and positive emotion regulation acted as two
powerful protective mechanisms against psychological trauma. How-
ever, the role played by social support in the development of resilience
was neglected. Therefore, in follow-up research, resilience should be
studied in combination with social support to explore psychological
trauma.

Lastly, this study investigated only Wuhan’s high school students,
but the effect of COVID-19 on mental health might be different among
adolescents in other countries. Therefore, future studies should focus on
this effect among youth groups of other countries.
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