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Abstract
This study explores the relationship between adolescents’ perceptions of epidemic risk and their emotions through three 
follow-up surveys during the early stages of the COVID-19 pandemic on February 11th (T1), 18th (T2), and 25th (T3), 2020. 
Three hundred and four adolescents in different academic stages (junior high middle school, senior high middle school, and 
university) participated in the online survey, and cross-lag analysis was used to examine the causal relationship between 
epidemic risk perceptions and positive and negative emotions. The results found that the individual’s positive emotions were 
significantly higher than the negative emotions in T1, T2 and T3. Cross-lag analysis found that for positive emotions, T2 
positive emotions could negatively predict T3 epidemic risk perceptions, and T2 epidemic risk perceptions could negatively 
predict the individual’s T3 positive emotions. For negative emotions, risk perceptions at T1 could positively predict nega-
tive emotions at T2, and at the same time, negative emotions at T1 could also positively predict epidemic risk perceptions 
at T2. This indicates that during the early stages of the COVID-19 pandemic, there was a causal relationship between the 
perceptions of epidemic risk and the emotions of adolescents, and this relationship had high stability among groups of dif-
ferent genders and academic stages.
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Introduction

In December 2019, a new coronavirus (SARS-CoV-2) 
emerged, sparking an epidemic of acute respiratory syndrome 
(COVID-19) in humans, centred in Wuhan, China, attracting 
the notice of regional authorities and rapidly drawing global 
attention. On Jan 30, 2020, the World Health Organization 
(WHO) identified COVID-19 as a Public Health Emergency 
of International Concern "PHEIC (WHO, 2020a, b)". Until 
now, the COVID-19 epidemic is still widely spread around the 
world, and both developed and developing countries have not 
been spared (Wang et al., 2021b; WHO, 2020c). The rapidly 
spreading COVID-19 has overwhelmed health systems around 

the world. It has not only changed people's way of life, but 
has also affected education, tourism and agriculture, seriously 
hindering global economic development (Xiong et al., 2020). 
Because COVID-19 has the characteristics of causing severe 
infection, being widespread and difficult to prevent or control, 
and being life-threatening if treatment is not received in time. 
Therefore, after the outbreak of the epidemic, governments in 
many countries actively took various measures such as restrict-
ing travel, closing public places, and canceling gatherings to 
prevent and control the epidemic in time (Lee et al., 2021). As 
the developing country with the earliest concentrated outbreak 
of the COVID-19 epidemic in the world, as early as the end of 
January 2020, the government of China actively took various 
measures to prevent and control the COVID-19. Besides medi-
cal treatment and the release of epidemic prevention guidance, 
the government also asked people to quarantine at home and 
has instituted school closures or delayed resumption of work 
to reduce the flow of people.

However, although a series of measures implemented by 
many governments have effectively curbed the spread of the 
COVID-19, epidemic information overload and home quar-
antine have also lead to a rapid increase in psychological 

Tong-tong Xin and Xiu-jun Li have contributed equally to this 
work.

 * Wei-Liu 
 liuwei@shnu.edu.cn

 * Ning-Chen 
 chenning@shnu.edu.cn

1 Shanghai Normal University, Shanghai, China

http://crossmark.crossref.org/dialog/?doi=10.1007/s12144-022-02860-2&domain=pdf


 Current Psychology

1 3

problems such as fear, anxiety and depression among people 
all over the world, including China (Martinelli et al., 2020; 
Riaz et al., 2021; Xiong et al., 2020). The self-awareness of 
adolescents is constantly developing, and their psychology 
is not yet fully mature. Facing unexpected risk events such 
as COVID-19, and lacking the relevant knowledge to deal 
with epidemic prevention and control, adolescents are more 
likely to experience negative emotions. Research found that 
various emotional or behavioral problems affect at least 30 
million Chinese children and adolescents under 17 years of 
age (Zhang, 2006). Further studies showed that the incidence 
of behavioral and emotional problems was 17.6% among 
Chinese school children and adolescents aged 6–16 (Cui, 
et al., 2020). The epidemic is not over yet, and the risk of 
contracting the virus remains high. Although studies have 
found that risk perceptions and negative emotions are signif-
icantly positively correlated (Zhong et al., 2020), few studies 
have explored whether there is a causal relationship between 
risk perception and emotions. Therefore, this study uses Chi-
nese adolescents as participants and through three follow-
up surveys to explore the relationship between adolescents’ 
perceptions of epidemic risk and their emotions. It has an 
important role for our understanding of how to improve the 
mental health of adolescents during the COVID-19 and 
implementing psychological intervention to young people 
in similar public health incidents in the future.

Adolescents’ risk perception and emotions

Risk perception refers to the individual's subjective estimate 
whether the situation have the threat to oneself and their 
perceived certainty and controllability of the threat situation 
(Slovic, 2000). Research found that the relationship between 
risk perception and emotion is particularly important (van 
der Linden, 2014; Sjöberg, 2007). On the one hand, the 
risk perception caused by negative emotions not only could 
decrease the state of the individual’s mental health and put 
the individual into a long-term stress state (Lerner et al., 
2010), but also increase the individual’s risk behavior level 
(Hu et al., 2013). On the other hand, positive emotions tend 
to make individuals ignore unfavorable factors, and reduce 
risk perception, then make decisions about risk preference 
(Au et al., 2003; Lin et al., 2006).

Adolescents are in a special period of physical and 
psychological development, and they are prone to intense 
mood swings. Even when faced with the same or similar 
things, adolescents could have a deeper emotional experi-
ence than others, and even show more extreme emotions 
(Arnett, 1999). In addition, due to the immature develop-
ment of adolescents’ own cognitive abilities (Blakemore & 
Robbins, 2012) and the lack of risk awareness to unknown 
events (Pechmann et al., 2005), the relationship between 

adolescents’ risk perception and emotions has aroused great 
interest among researchers.

A large number of studies have found that the emotions of 
adolescents could affect their risk perceptions. For example, 
Haase and Silbereisen, (2011) takes adolescents as partici-
pants found that positive emotions produce lower risk per-
ceptions than neutral emotions. Nan (2016) with college stu-
dents as participants found that fear and anger can positively 
predict the risk of skin cancer. The above results show that, 
for adolescents, positive emotions tend to reduce their risk 
perception, while negative emotions tend to increase risk 
perception. At the same time, risk perception can also affect 
emotions. An important factor in reducing risk perception is 
to increase one's sense of control and self-efficacy. Research 
has found that self-efficacy can significantly predict an indi-
vidual's mental health level (Siddiqui, 2015). On the con-
trary, lack of self-efficacy and sense of control easily pro-
duce negative emotions such as anxiety (Frala et al., 2010; 
Muris, 2002). These results show that there is inter-influence 
between adolescents’ risk perception and emotions. How-
ever, during a public health event, what is the relationship 
between adolescents’ risk perceptions and emotions?

The relationship of risk perception and emotion 
in public health events

The public’s emotional experiences and risk perceptions 
have always been one of the most important issues for 
researchers to consider during public health events, such as 
SARS (Severe Acute Respiratory Syndrome) in 2003, H1N1 
in 2009, and Ebola in 2014. A large number of studies have 
investigated the individual’s emotional experience (Blakey 
et al., 2015; Cowling et al., 2010; Reynolds et al., 2007; 
Wang et al., 2011), and its relationship with risk perception 
(Yang & Chu, 2016) during an epidemic outbreak. Many 
studies have found that there is a close relationship between 
individuals’ risk perceptions and emotions. For example, 
Yang and Chu (2016) also found that during the Ebola virus 
outbreak, people's risk perceptions had a significantly posi-
tive correlation with negative emotions such as fear and 
anxiety. Similarly, during the outbreak of the COVID-19, 
Li et al. (2020b) found that there was a significant positive 
correlation between the severity of the pandemic felt by indi-
viduals and their negative emotions. Zhong et al. (2020) also 
found that significant positive correlation between epidemic 
risk perception of COVID-19 and depression.

Contrary to the above results, research has also found 
that positive emotions usually lead to more optimistic risk 
perceptions (Johnson & Tversky, 1983). Controllability is 
an important index of risk perception, and perceived con-
trollability of the epidemic is significantly negatively cor-
related with negative emotions (Li et al., 2020b). Yıldırım 
and Özaslan (2021) took the medical staff in a Turkish 
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hospital as the participants found that, during the COVID-
19, perceived controllability was significantly positively 
correlated with their own subjective well-being. There-
fore, we infer that there is a significant negative correlation 
between risk perception and positive emotions, and risk 
perception has a significant positive correlation with nega-
tive emotions. However, whether there is a causal relation-
ship between emotions and epidemic risk perceptions.

In addition, gender and age are also important factors 
that affect individual epidemic risk perception and emotions. 
Indeed, COVID-19 has affected males and females differ-
ently, presenting higher fatality rates, a worse prognosis, and 
higher risk of death in males (Spagnolo et al., 2020). Yet, 
despite fatality rates, females have a higher prevalence and 
severity of anxiety, depression, and acute stress symptoms 
(Liu et al., 2020). The results of age studies show that older 
people have higher positive emotions when facing COVID-
19 (Carstensen et al., 2020) and lower infection risk percep-
tion (Gerhold, 2020) than young people. For adolescents 
who are at a critical stage of cognitive development, the 
COVID-19 epidemic easily leads to various negative emo-
tions and mental disorders. For example, Ren et al. (2021) 
implemented a study with the sample of 1771 adolescents 
from junior high middle school, senior high middle school, 
and university in China and found that symptoms of anxiety 
and depression were 28.3 and 30.8% among the participants. 
Of course, this phenomenon of adolescents showing nega-
tive emotions during the COVID-19 epidemic also exists 
in American college students (Kecojevic et al., 2020). At 
the same time, the epidemic also makes the majority of 
adolescents (Yang et al., 2020) and students (Soltan et al., 
2020) generate risk perceptions. The above results show that 
the COVID-19 could damage the mental health of adoles-
cents. However, it remains unclear whether the relationship 
between risk perception and emotions also could be affected 
by the adolescents’ age and gender.

Based on the above discussion, a large number of studies 
have explored the emotional experience of adolescents (Ren 
et al., 2021) at different academic stages, such as children 
(Shorer & Leibovich, 2020) and college students (Charles 
et al., 2021) during the COVID-19 pandemic, and it also 
includes follow-up studies of Liang et al. (2021) and Li et al. 
(2021). At the same time, some studies have even found 
the correlation between the adolescents’ emotional experi-
ence and their risk perception during the epidemic (Li et al., 
2020a), but they did not reveal whether there are causal 
relationships between the risk perception and emotions for 
the adolescents at different academic stages. Therefore, this 
study adopts the method of a short-term longitudinal study, 
taking adolescents at different academic stages as the partici-
pants to explore the relationship between individuals’ risk 
perceptions and their emotions during COVID-19.

Method

Participants

This study selected 304 adolescent students as partici-
pants. In order to make the individual include different 
academic sages, we invite a junior high middle school, a 
senior high middle school and two university teachers who 
have a cooperative relationship with us through social soft-
ware to recruit students from their school to voluntarily 
participate in this study. The above schools are all public 
schools, and all the participants do not include students 
from Wuhan. Among them, 138 are college students, 87 
are senior high middle school students, and 79 are junior 
high middle school students. Using online data collection, 
three consecutive surveys were conducted on February 11 
(T1), 18 (T2), and 25 (T3) of 2020. There are 129 boys and 
175 girls. Except for a few adolescents who were unable to 
participate in the second or third survey investigations due 
to poor network connectivity, there were no significant dif-
ferences in any of the study variables between participants 
who participated in all three of the study times points and 
those who did not.

Materials

Risk perception questionnaire. A self-compiled epidemic 
risk perception questionnaire was used to measure the epi-
demic risk perception of the participants. According to 
the psychometric paradigm (Slovic, 2000), the question-
naire included 6 questions, which were divided into the 
perception of the degree of harmfulness of the epidemic 
(I1. Judging from the current situation, the consequences 
of this epidemic are serious; I2. Judging from the current 
situation, this epidemic is very harmful; I3. Judging from 
the current situation, the impact of this epidemic is wide) 
and the controllability perception of the epidemic (I4. 
Judging from the current situation, the epidemic is con-
trollable; I5. Judging from the current situation, COVID-
19 is curable; I6. Judging from the current situation, the 
government’s response to the epidemic is effective). Par-
ticipants were asked to rate on a 6-point Likert-type scale 
(1 indicating total disagreement and 6 indicating total 
agreement) to the all items. In the process of statistical 
analysis, the controllability perception of the epidemic is 
scored in reverse and then averaged with the score of the 
epidemic hazard. The higher the score, the higher the indi-
vidual's perceived risk regarding the of COVID-19 epi-
demic. During the first wave investigation of this study, 
the Cronbach's α coefficients of the hazard and control-
lability of the epidemic were 0.86 and 0.82, respectively. 
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The result of exploratory factor analysis (EFA) shows that 
KMO = 0.72 > 0.7, Bartlett’s Test of Sphericity approxi-
mate chi-squre value = 804.36, p < 0.001, and the load 
of each factor is greater than 0.8. A confirmatory factor 
analysis (CFA) of the questionnaires during the second 
and third wave shows that the two-factor oblique model 
has good structural validity (T2: χ2/df = 3.69, CFI = 0.98, 
TLI = 0.97, SRMR = 0.05, RMSEA = 0.09; T3:χ2/df = 3.48, 
CFI = 0.99, TLI = 0.98, SRMR = 0.03, RMSEA = 0.09). In 
the second measurement, the Cronbach's α coefficients of 
risk perception questionnaire in epidemic harmful percep-
tion and epidemic controllability perception were 0.87 and 
0.91. The Cronbach's α coefficients in the third wave 0.91 
and 0.93 respectively.

Positive and Negative Affect Schedule (PANAS). The pos-
itive and negative emotions of the participants were measured 
using the Positive and Negative Emotion Scale compiled by 
Watson et al. (1988). The scale had a total of 18 questions, 
and was divided into two dimensions. Among them, 9 ques-
tions were used to assess positive emotions (i.e., interested), 
and 9 questions were used to assess negative emotions (e.g., 
irritability). Responses were provided using a 5-point Likert-
type scale (1 = not at all, 5 = extremely). The average score 
of the two dimensions was counted, respectively. The higher 
the score, the higher the individual’s positive and negative 
emotions. In this study, the Cronbach's α coefficients of the 
positive and negative emotion dimensions during the first 
wave measurement were 0.85 and 0.86, the second were 0.89 
and 0.90, the third wave were 0.93 and 0.92, respectively.

Data analyses

First, the difference between positive and negative emotions was 
tested in each wave measurement. Second, we used a Pearson’s 
correlation analysis to test the inter-correlation between epi-
demic risk perception with positive and negative emotions in the 
three investigations; Third, based on the results of the correlation 

analysis, a cross-lag analysis was used to examine the causal 
relationship between epidemic risk perceptions with positive 
and negative emotions. Finally, a multi-group comparison was 
used to test cross-lag model difference in terms of gender and 
academic stages. All models were fitted in Mplus version 7.4.

Result

Test for the difference between positive 
and negative emotions in the three measurements

A paired-sample t test was used to examine the difference 
between positive and negative emotions at T1, T2, and T3. 
The results showed that the positive emotions were signifi-
cantly higher than the negative emotions in T1(t(303) = 13.13, 
p < 0.001), T2(t(303) = 13.62, p < 0.001), and T3 (t(303) = 12.46, 
p < 0.001). This indicates that adolescents were dominated by 
positive emotions in the early stage of the COVID-19 pandemic.

Correlation analysis

From Table 1, it can be seen that the epidemic risk perception 
is significantly negatively correlated with positive emotions, 
and it is significantly positively correlated with negative emo-
tions, which satisfies the hypothesis of the cross-lag analysis.

Cross‑lag analysis

Cross‑lag analysis of epidemic risk perception with positive 
and negative emotions

Based on the correlation analysis, the cross-lag model was 
constructed to examine the interaction between the ado-
lescent students’ risk perceptions with positive emotions 
(Fig. 1) and negative emotions (Fig. 2) in the three meas-
urements. Furthermore, we also controlled the influence of 

Table 1  Correlation analysis of 
epidemic risk perception with 
positive and negative emotions 
in the three wave investigations

*  p < 0.05; **p < .01;

Risk 
perception 
T1

Risk 
perception 
T2

Risk 
perception 
T3

Positive 
emotion 
T1

Positive 
emotion 
T2

Positive 
emotion 
T3

Negative 
emotion 
T1

Negative 
emotion 
T2

Negative 
emotion 
T3

1 1
2 .57** 1
3 .46** .58** 1
4 -.21** -.15** -.26** 1
5 -.17** -.16** -.23** .65** 1
6 -.16** -.22** -.23** .55** .71** 1
7 .22** .26** .15* .22** .17** .17** 1
8 .23** .20** .16** .22** .27** .31** .63** 1
9 .20** .13* .13* .19** .21** .38** .49** .72** 1
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gender (1 = male, 2 = female) and academic stage (1 = junior 
high middle school, 2 = senior high middle school, 3 = uni-
versity) in the model. The results of the model fitting are 
presented in the Table 2.

The results of the cross-lag analysis of epidemic risk 
perception and positive emotion show that academic stages 
have a significantly negative prediction T2 risk perception 
(β = -0.12, p < 0.05). Further, the positive emotion at T2 
could negatively predict the risk perception at T3 (β = -0.14, 
p < 0.01), and the risk perception at T2 could significantly 
negatively predict the positive emotion at T3 (β = -0.11, 
p < 0.05). However, positive emotions at T1 could not sig-
nificantly predict risk perception at T2 (β = -0.02, p > 0.05), 
and the risk perception at T1 could not significantly predict 
positive emotions at T2 (β = -0.03, p > 0.05) (see Fig. 1).

The results of epidemic risk perception and negative emo-
tions shown that the academic stage could positively predict 
the negative emotions of T2 (β = 0.11, p < 0.05). Further, the 
negative emotions at T1 could positively predict the T2 risk 
perception (β = 0.12, p < 0.05), and the risk perception at T1 
could significantly positively predict the negative emotion 
at T2 (β = 0.10, p < 0.01). However, negative emotions at T2 
could not significantly predict epidemic risk perception at 

T3 (β = 0.05, p > 0.05), and the epidemic risk perception at 
T2 could not significantly predict negative emotions at T3 
(β = -0.01, p > 0.05) (see Fig. 2).

In summary, after controlling for academic stages and 
gender, the above results support the hypothesis that risk 
perception and emotions inter-influence each other. Spe-
cifically, for positive emotions, in the time interval between 
T2 and T3, positive emotions and risk perceptions show a 
causal interaction. For negative emotions, in the time inter-
val between T1 and T2, negative emotions could positively 
predict risk perceptions, and at the same time, risk percep-
tions can also significantly positively predict the negative 
emotions of individuals.

Multi‑group test

A multi-group comparative structural equation model (SEM) 
was used to test the cross-lag model difference in terms of 
gender and academic stages (see Table 3). The results show 
that gender and academic stage caused no significant differ-
ence in the relationship between epidemic risk perceptions 
and positive and negative emotions. This indicates that the 
above cross-lag results could apply to men and women as 

Fig. 1  Cross-lag model of risk 
perception and positive emo-
tions * p < 0.05; **p < .01

Fig. 2  Cross-lag model of risk 
perception and negative emo-
tions * p < 0.05; **p < .01

Table2  Model fitting indicators Model χ2 df CFI TLI RMSEA SRMA

Positive emotion 26.86 8 0.97 0.92 0.09 0.04
Negative emotion 24.22 8 0.98 0.93 0.05 0.08
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well as to college, senior high middle school, and junior high 
middle school students.

Discussion

This study used Chinese adolescent students in different aca-
demic stages as participants and explored the relationship 
between the perceived risk of the epidemic and emotions 
during home quarantine in the early stages of COVID-19. 
Using the self-compiled epidemic risk perception ques-
tionnaire and Watson’s PANAS with good reliability and 
validity, through three consecutive follow-up surveys, it was 
found that epidemic risk perception and negative emotions 
are significantly positively correlate. This is consistent with 
the results of Li et al. (2020b) on the general public and 
Zhong et al. (2020) on people infected with COVID-19. 
However, current study further found that there is a causal 
relationship between epidemic risk perception and negative 
emotions in the short term. In addition, during the outbreak 
of public health incidents, existing research mainly focuses 
on the relationship between negative emotions and risk per-
ception (Yang & Chu, 2016). Current study also found that 
there is still a causal relationship between adolescents’ posi-
tive emotions and risk perceptions, and the individual's posi-
tive emotions were significantly higher than their negative 
emotions at T1, T2, and T3.

The current study found that the individual’s positive 
emotions were significantly higher than the negative emo-
tions at T1, T2, and T3. This result is different from pre-
vious research during public health events. For example, 
studies have found that during the SARS outbreak, disgust, 
loneliness, and depression were the most common emo-
tional experiences of quarantined individuals (Cava et al., 
2005; Reynolds et al., 2007). Tausczik et al. (2012) found 
that H1N1 can cause public anxiety, and even during the 

COVID-19 pandemic, studies have shown that individuals 
have negative psychological experiences such as depression 
and stress (Wang et al., 2020; Yan et al., 2021). This dif-
ference may be due to the different research samples. In a 
study of participants infected with COVID-19 (Zhong et al., 
2020) and medical staff (Yıldırım et al., 2020), because indi-
viduals are at the center of the epidemic or on the front line 
of epidemic prevention and control, they could experience 
huge risk of infection and easily produce negative emotions 
such as anxiety and depression. However, this study does 
not include participants of Wuhan, and the individuals are 
far away from the areas where the epidemic was most severe 
at that time. In addition, previous studies have mostly used 
adults as participants, the economic downward pressure 
on families in quarantine and the lack of a stable source of 
income resulted in acute psychological pressure and nega-
tive emotions during the period of home quarantine (Brooks 
et al., 2020). The main task of adolescents’ students is to 
learn, and they experience little economic stress. Therefore, 
adolescent individuals show less negative emotions and 
more positive emotions.

The results of the cross-lag indicate that there is an inter-
action between emotions and perceptions of epidemic risk. 
For positive emotions, there is a significantly negative cor-
relation between the positive emotions experienced by indi-
viduals and their risk perception, and the risk perceptions 
at T2 can negatively predict the positive emotions at T3. At 
the same time, the positive emotions at T2 could also nega-
tively predict the individual's T3 epidemic risk perception. 
Adolescent individuals’ positive emotions, apart from their 
not having to bear any economic pressure, are also related to 
the state and government’s successful prevention and control 
of the epidemic. At the end of January 2020 right before 
the current survey commenced, the Chinese government has 
actively adopted a variety of measures to control COVID-
19, including implementing effective medical treatment, 

Table 3  Comparison of the 
difference in the cross-lag 
model in terms of gender and 
college stages

Model fit Model comparison

Model χ2 df CFI TLI RMSEA Model Δχ2 Δdf p

Gender Positive emotion
M1: Unconstrained model 21.28 8 0.97 0.90 0.11 M2-M1 0.75 4 0.95
M2: Constrained model 22.21 12 0.98 0.95 0.08
Negative emotion
M1: Unconstrained model 17.20 8 0.98 0.93 0.09 M2-M1 3.80 4 0.43
M2: Constrained model 20.66 12 0.98 0.95 0.07

School Positive emotion
M1: Unconstrained model 27.12 12 0.98 0.90 0.11 M2-M1 13.64 8 0.09
M2: Constrained model 41.92 20 0.96 0.91 0.10
Negative emotion
M1: Unconstrained model 22.20 12 0.98 0.93 0.09 M2-M1 7.71 8 0.46
M2: Constrained model 29.02 20 0.98 0.96 0.07
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monitoring the progress, issuing factsheets and precaution-
ary guidelines, and even controlling the mobility of popula-
tion within the city and between city.

Therefore, although the majority of adolescents realize 
that the epidemic of COVID-19 is harmful, it is also con-
trollable and curable. Previous studies have also found that 
positive information, such as government's active preven-
tive measures, could reduce the individual's risk perception 
level (Terpstra, 2011) and help to alleviate the individual's 
negative emotional state. In addition, research has found that 
positive emotions can help reduce risk propensity under the 
framework of loss (Cassotti et al., 2012), and they can cause 
the individual to show a more optimistic risk assessment (Au 
et al., 2003; Johnson & Tversky, 1983; Lin et al., 2006). As 
a result, there is a causal relationship between epidemic risk 
perceptions and positive emotions.

Negative emotions are positively correlated with epi-
demic risk perceptions, and there is a causal relationship 
between risk perception and negative emotions in T1 and T2. 
Due to the strong spread of COVID-19, the public deeply 
realizes the degree of its harm. These risk perceptions of 
COVID-19, coupled with the government's requirement to 
adopt a home quarantine strategy to prevent the epidemic, 
have inevitably caused individuals to become anxious, pan-
icked, and even depressed (Duan et al., 2020). These rela-
tively negative emotions continue to prompt individuals to 
pay attention to the risks of the epidemic, which has cre-
ated an interactive relationship between negative emotions 
and risk perception. For example, Zhong et al. (2020) found 
that there is a significant positive correlation between risk 
perception and negative emotions. Similarly, Yang and Chu 
(2016) found that during the Ebola epidemic, individual 
negative emotions, such as fear and anxiety, were positively 
correlated with risk perception.

This study provides an inspiration to promote adoles-
cent mental health during public health event. Based on the 
casual relationship between risk perception and emotions, 
on the one hand, the risk perceptions of an epidemic could 
increase the individual's negative emotions and decrease his 
or her positive experiences. Therefore, increasing positive 
reports about the effectiveness of epidemic control, and hav-
ing some knowledge of epidemic prevention measures (Kim 
& Choi, 2016) can help reduce adolescents’ risk percep-
tion and increase their confidence about success of the bat-
tle against the epidemic, then reducing negative emotions. 
In addition, poor physical condition could lead to increas-
ing the individual's risk perception of the epidemic, then 
resulting in anxiety and depression of the individual. There-
fore, maintaining good health and obtaining health-related 
diagnosis information in time when the individual feels bad 
could reduce the trouble caused by suspected symptoms, 
reducing the impact of the epidemic, and then increasing the 
positive experience of individuals (Wang et al., 2021a). On 

the other hand, negative emotions are also likely to increase 
the individual’s risk perception. Therefore, by means such 
as family companionship (White & Dolan, 2009) and par-
ents communicating with their children (Dalton et al., 2020) 
could help individuals reduce panic and promote scientific 
epidemic prevention. More importantly, adolescents’ posi-
tive emotional experience is higher than negative emotions, 
and there is a causal relationship between positive emotions 
and epidemic risk perception. Therefore, besides eliminat-
ing negative emotions, it is necessary to further guide and 
maintain the positive emotions of adolescents. This is also 
an effective way to decrease the impact of epidemic on 
adolescents.

With the improvement of mobile phone functions, adoles-
cents are among the heaviest mobile phone users, which pro-
vides opportunities for adolescents to participate in mobile 
health interventions (Zhang et al., 2021). The study found 
that a low proportion use health-related mobile phone apps, 
but a high level of receptiveness and satisfaction among 
youth (Do et al., 2018; Tran et al., 2018). Actively carrying 
out online psychological counseling cold help eliminate the 
impact of geographical distance which individuals might 
need to travel in order to receive such form of therapy pre-
viously, and improving the mental health of adolescents (Ho 
et al., 2020; Zhang & Ho, 2017). Research found that Inter-
net cognitive behavioral therapy could effectively improve 
individual sleep quality (Soh et al., 2020) and relieve psy-
chological stress (Sijbrandij et al., 2016). For rural areas 
with low coverage of networks and limited health resources, 
in order to decrease negative experience of individuals, it is 
possible to help adolescents master the knowledge and psy-
chological counseling skills related to epidemic prevention 
and control by printing and distributing training materials 
and recording and broadcasting (Tran, et al., 2020).

In this study, adolescents at different academic stages who 
were quarantined at home in the early stage of the COVID-
19 were selected as the participants, and data with high 
ecological validity was used to not only verify the correla-
tion between risk perception and negative emotions found 
in previous studies (Li et al., 2020b; Yang & Chu, 2016; 
Zhong et al., 2020), but also further found that there is a 
causal relationship between risk perception with positive 
and negative emotions in public health events. In addition, 
this study also found that gender and age did not affect the 
causal relationship between risk perception and emotion of 
adolescents. This is a deepening and supplement to previous 
studies (Li et al., 2020b; Zhong et al., 2020) that only found 
a significant positive correlation between risk perception 
and negative emotions. However, despite this study having 
the above advantages, there still remain some limitations. 
First, the sample size of the study was limited, and more 
adolescents could not be investigated in the study. Second, 
this study only conducted a short-term tracking investigation 
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at the early stage of the COVID-19 epidemic, and it did not 
carry longer-term continuous tracking. These issues need 
to be compared and analyzed with other similar studies to 
explored in future research.

Conclusion

This study explored the relationship between adolescents’ 
perception of epidemic risk and emotions, and found that 
in the early stage of COVID-19, the adolescents’ positive 
emotions were higher than negative emotions, and there was 
an interactive relationship between epidemic risk perception 
with positive and negative emotions. In addition, the results 
of cross-lag are no difference between gender and academic 
stage. Current study has the great significance for the emo-
tional management and risk reduction of adolescents’ dur-
ing similar public health events in the future. Specifically, 
during the period of home quarantine, in order to effectively 
improve the mental health of adolescents, on the one hand, 
it is possible to increase the positive emotions of individuals 
and reduce the negative emotional experience by reducing 
the epidemic risk perception in time. On the other hand, 
guiding and maintaining the positive emotions of adoles-
cents or reducing the negative emotions could also decrease 
the epidemic risk perceptions of individuals.
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