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Background: A large number of the population experienced panic during the pan-
demic of the coronavirus disease 2019 (COVID-19) in China. The current study
explored the trajectory of panic and its associated factors to develop promising
strategies for controlling the global spread of COVID-19 and improving the mental
health emergency management. Methods: A total of 812 unmarried adults (aged
from 18 to 42 years, M = 23.3, SD = 3.45) from all over China participated online
in our investigation. A Growth Mixture Model (GMM) was developed and anal-
ysed. Results: Three classes of trajectories for panic were identified: the “continu-
ous decline group (CDG)”, the “continuous low group (CLG),” and the
“continuous high group (CHG)”. With reference to the CDG, people in the CHG
were more sensitive to social factors. With reference to the CDG, people in the
CLG were more likely to possess some of the following traits: being men, in Hubei
Province (center of the pandemic), with a lower income, and less sensitive towards
social factors and individual factors. With reference to the CLG, people in the
CHG were more likely to be women, located outside of Hubei Province, and more
sensitive to social factors, family factors, and individual factors. Conclusion:
Social factors, family factors, and individual factors predicted the different trajecto-
ries of panic.
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INTRODUCTION

The Coronavirus Disease 2019 (COVID-19) has been spreading since December
2019. The number of confirmed cases and deaths has been rising since its discov-
ery (Song et al., 2020). Outbreaks of infectious diseases usually bring a great deal
of panic and fear throughout society (Okeyo & Dowse, 2018). The COVID-19
may cause severe pneumonia with clusters of illness onsets (Zhao et al., 2020) that
expand on the symptoms. People are more likely to panic about diseases when cou-
pled with a high risk of infection (Wang & Lin, 2003; Xu et al., 2020). During the
COVID-19 pandemic, the data from the Psychological Assistance Hotline of Bei-
jing Normal University indicated that almost 44 per cent of clients suffered with
panic and panic-related issues. Moreover, panic may cause both behavioral (e.g.
irrational behavior) and physical damages (e.g. impair the immune system),
increasing the risk of infection (Arafat, Kar, Marthoenis, Sharma, & Kabir, 2020;
Sim, Chua, Vieta, & Fernandez, 2020; Wang & Lin, 2003; Yu, 2020). Therefore,
in the time of the COVID-19 pandemic, it is urgent to explore the mechanism of
public panic to alleviate the harm from the perspective of mental health.

Studies on mental health in China indicated that married people suffered fewer
mental problems than unmarried people (e.g. Feng et al., 2018; Song et al., 2020).
Feng and his colleagues selected 2,396 residents in Wuxi city (a city in the Jiangsu
province) to investigate the influencing factors on mental health status, and found
that being unmarried, divorced, or widowed were risk factors for mental health.
Univariate analysis in this study showed that the prevalence of psychological prob-
lems among unmarried people was significantly higher than that among married
people. Song and his colleagues’ study during the COVID-19 period also found
the same results. The explanation might be that unmarried people could not get
help in time when they encountered difficulties, and there was no emotional sup-
port when they needed to be heard, which might easily lead to anxiety, depression,
and other mental problems (Fu et al., 2017; Li, 2015). On the bases of these studies
and the actual situation of COVID-19, unmarried adults deserve more attention.

Previous research has explored the emergence of panic and its stages. In an
unprecedented emergency, a psychological crisis could emerge. Unless the crisis
was alleviated in time, it might result in panic due to physical, emotional, cogni-
tive, or behavioral dysfunctions (Wu, 2006). One study summed up the stages of
panic as anxiety stage, calm stage, and problem-solving stage (Wu, 2009). Nev-
ertheless, the trajectory of panic needs to be further explored with data and tak-
ing individual differences into account.

Many of the previous studies on panic involved its influencing factors (e.g. Kel-
ley, Condry, Dahlke, & Hill, 1965; Liao, Li, Zhao, Yan, & Chen, 2003; Wang,
2003). One study presented the associated factors for the degree, the duration, and
the manifestation of panic (Wu, 2009). First, the characteristics of emergencies are
the basic inducement to panic. People tend to be more panic when faced with a
greater degree of destruction. The second influencing factor is the authenticity and
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emotional implication of information. When people receive incomplete informa-
tion, their judgment and decision-making are limited, leaving an incomplete
description and unreasonable evaluation of the crisis to cause panic. Additionally,
people often experience a higher degree of panic when receiving negative informa-
tion. Third, the social supports, such as proper information disclosure and unified
medical treatment, effectively control the spread of infection and greatly alleviate
panic. Finally, individual characteristics, including physical state, age, gender,
cognition, and perception, constitute an influencing factors of panic. The effect of
panic perception could be explained by constructivism theory (Speier & Price,
1998). To be more specific, emergencies might impinge on the cognitive schema
and appear the cognitive bias of risk, which leads to more panic.

Ecological systems theory mainly refers to the relationship between individual
development and the social environment (Bronfenbrenner, 1977). Each environ-
ment, such as family or society, plays an important and distinct role in the individ-
ual’s life. Moreover, family, as an important factor in the mezzo system of
ecological systems theory (e.g. Cassarino & Murphy, 2018; Friesen, 2012), has not
been given enough attention in previous studies on panic in public health emergency
settings. To the best of our knowledge, a study during the SARS pandemic pointed
out that relying on family was a predictor of panic (Xie, Zheng, Xie, & Wang,
2005). Recently, studies have shown that quarantine and “stay at home” measures
during the COVID-19 pandemic might have a negative psychological impact on
people (Brooks, Webster, Smith, Woodland, & Rubin, 2020), while insufficient
attention to family relations during the epidemic was reported (Liu et al., 2020). Pre-
vious research and the current situation suggested that family factors should be con-
sidered to further clarify how family factors affect the trajectory of panic.

Hence, a comprehensive consideration of social factors, family factors, and
individual factors could contribute to a deeper understanding of the mechanisms
underlying different trajectories of panic. The purpose of the present study was
to investigate the different trajectories of panic and its predictors among Chinese
population during the COVID-19 pandemic. In this study, the degrees of panic
at different times were measured during the COVID-19 pandemic. The resulting
trajectories and the predictive factors were discussed. Among the predictive fac-
tors, we focused on social factors, family factors, and individual factors. We pos-
tulated that there was individual heterogeneity in the trajectory of panic, which
was predicted by social factors, family factors, and individual factors, as well as
demographic factors such as gender, age, location, and income.

METHOD

Participants

The online questionnaire was used to explore the different trajectories of panic
and the associated factors among Chinese population during the COVID-19
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pandemic. During April 2020, 812 unmarried Chinese adults from all over China
participated in this research through Wenjuanxing (questionnaire star), an online
survey platform. The participants varied in age from 18 to 42 years (M = 23.3,
SD = 3.45), of which 28.4 per cent were men and 71.6 per cent were women.
Location during the time of pandemic was considered to be a determining factor
regarding its influence on panic level. In all, 35.8 per cent of the participants
were from Hubei province and 64.2 per cent were from Hubei province. Hubei
province, the center of the epidemic area with above 80 per cent of confirmed
cases and 90 per cent of the deaths during the COVID-19 pandemic in China,
was categorised as high risk, while the rest of China, with a small number of
confirmed cases and deaths, was categorised as low risk. In terms of family
income, the individual average monthly income in China is 8,572 CNY (1,239
USD). In the current sample, 3.7 per cent of families had more than 30,001
CNY (4,306 USD), 25.2 per cent had 10,001–30,000 CNY (1,436–4,306 USD),
37.1 per cent had 5,001–10,000 CNY (718–1,435 USD), 27.6 per cent had
2,001–5,000 CNY (287–717 USD), and 6.4 per cent had less than 2,000 CNY
(287 USD).

Survey Procedure

First, we prepared the initial questionnaire according to the relavant literature
and the specific circumstances of the epidemic. Then, one professor and five stu-
dents majored in psychology were invited to evaluate and revise the initial ver-
sion. Taking their opinions into account, the items in the questionnaire were
adjusted, including incorrect words, unreasonable questions, unreasonable
options, and irrelevant items. Finally, the questionnaires were uploaded onto
Wenjuanxing to collect the survey data. In addition, informed consent was pre-
sented at the beginning of the questionnaire, and quality control items were set
up in the questionnaire system (e.g. a simple mathematical calculation, a missing
item reminder). Payment of 10 CNY (1.43 USD) was given to the participants
after the questionnaire was completed. The research protocol was approved by
the Institutional Review Board of Beijing Normal University.

Measures

Regarding the development of COVID-19, three crucial messages marked
changes in the perception of the disease in China. T1 was at the end of January
2020. This time point was signified by (1) Zhong Nanshan, the Chinese repre-
sentative pulmonologist during the COVID-19 pandemic, who affirmed that the
virus could spread from person to person in close contact, and by (2) the Wuhan
lockdown shortly after Zhong’s announcement. T2 was at mid-February 2020.
This time point was signified by (1) the fact that new confirmed cases were over
10,000 in China (including clinical diagnosis), and by (2) the proposal of aerosol
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transmission. T3 was during mid-late March. This time point was signified by
(1) the global outbreak of COVID-19 leading to a pandemic classification from
WHO and by (2) an increase in confirmed cases from abroad when many regions
of China began to gradually lift the blockade.

At each time, participants were asked to recall the object of panic (e.g. What
do you panic about?) using a multiple-choice format (e.g. (a) Fear of infection
from the virus; (b) Shortage of supplies for living and epidemic prevention; (c)
Shortage of medical supplies; (d) Isolated from home; (e) Request for return to
work; (f) Others). Participants were then asked to evaluate the extent of that
recall (e.g. Please evaluate the extent of the recall for the signs of panic using a
5-point Likert scale ranging from 1 (No recollection at all) to 5 (Complete recol-
lection). Then, participants were asked to assess their own degree of panic using
a 7-point Likert scale ranging from 1 (No panic at all) to 7 (Extreme panic).

Finally, we measured the predictive factors of panic from social, family, and
individual perspectives. We directly asked participants the degree of agreement
with causes for panic using a 5-point Likert scale ranging from 1 (Totally dis-
agree) to 5 (Totally agree). For social factors, we directly asked participants how
much they agreed that the social causes of panic were the highly contagious
virus, the large number of infections, the insufficient supply of medical materi-
als, and a lot of negative information. For family factors, we directly asked the
participants how much they agreed with the family cause of panic as the lack of
understanding and communication between parents and children. For individual
factors, we used four adapted items (e.g. “I think the COVID-19 impacts me dee-
ply”) from a study during the SARS pandemic to measure the perception of
COVID-19 (Xie, Zheng, Xie, & Wang, 2005).

Data Analyses

SPSS 22.0 and Mplus7.4 were adopted to analyse data. The descriptive analysis
and Pearson correlation analysis of participants’ demographic variables, indepen-
dent variables, and dependent variables were carried out first. Then, the Growth
Mixture Model (GMM) was used to identify subclasses corresponding to distinct
patterns of growth (Muth�en & Muth�en, 2000) for panic. This is different from
the Latent Class Growth Model （LGCM） without consideration of individual
differences, and LCGM required homogeneity within a class. On the other hand,
the GMM allows all individuals within the category to estimate freely (Feldman,
Masyn & Conger, 2009; Muth�en & Asparnuhov, 2008). It has been argued that
once the optimum unconditional model has been established, it would be neces-
sary to examine the parameters through the conditional model (Muth�en, 2003).
In addition, previous studies have also shown that the accuracy of classification
could be improved when covariates are included in the GMM (Petras & Masyn,
2010). Therefore, the demographic variables (gender, age, location, income)
together with social factors, family factors, and individual factors were included
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in the optimal trajectory subclass of panic. Finally, the R3STEP was used to fur-
ther investigate the predictive effects of time-invariant and time-varying covari-
ates on panic subclass trajectories.

To evaluate the accuracy of classification, several fit indices including the
Akaike Information Criterion (AIC), Bayesian information criterion (BIC),
adjusted BIC (aBIC), Entropy, Lo-Mendell-Rubin Likelihood ratio test (LMR),
Bootstrapped Likelihood ratio test (BLRT) were adopted (e.g. Dias, 2007;
Gomez, Skilbeck, Thomas, & Slatyer, 2017; Nylund et al, 2007; Yang, 2006).
Generally, the smaller statistical values of AIC, BIC, aBIC indicate a better fit.
The value of entropy ranges from 0 to 1; the larger value indicates the more
accurate classification. For example, when the entropy is <0.6, it means that 20
per cent of individuals have classification errors, and when the entropy is ≥0.8,
the accuracy of classification is as high as 90 per cent (Nylund et al., 2007). Due
to the limitations of simulation conditions, entropy may only be used as a refer-
ence (He, 2019). Both Bootstrapped Likelihood Ratio Teas (BLRT; McLachlan
& Peel, 2000) and Lo-Mendell-Rubin (LMR; Lo, Mendell, & Rubin, 2001) test
a model with K classes versus a model with K-1 classes. A significant p-value
indicates that the model with K classes is better than the model with K-1 classes
(Gomez, Skilbeck, Thomas, & Slatyer, 2017).

RESULTS

Descriptions and Correlations of Variables

The means, standard deviations of each variable, and bivariate correlations
among variables are listed in Table 1. For the average degree of panic, the over-
all score was on the medium side with a trend of first rising and then decreas-
ing. Except for family factors at T1 that was not significantly correlated with
the degree of panic at T2, it showed that social factors, family factors, and indi-
vidual factors were all positively correlated with the degree of panic at all three
time points (ps < .05). These results generally indicated that a higher degree of
approval of negative social factors, worse parent-child relationship, and higher
negative perception were associated with a higher degree of panic across the
time points. As for the demographic variables, except for age and income that
were not significantly correlated with the degree of panic at T3, it showed that
gender, age, location, and income were significantly positively correlated with
the degree of panic at all three time points (ps < .05). These results generally
indicated that these demographic traits were more associated with a higher
degree of panic: being women, older age, out of Hubei province during the pan-
demic, and with a higher income. On the other hand, these demographic traits
were more associated with a lower degree of panic accordingly: men, younger
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age, people locating in Hubei province during the pandemic, and having a lower
income.

The 3-Class Unconditional Model

The Growth Mixture Model contains different classes for determining the best
trajectory classes. Table 2 provides the AIC, BIC, aBIC, entropy, LMR, BLRT
for the 1-, 2-, 3-, 4-, 5-, and 6-class solutions. The AIC, BIC, and aBIC
decreased from the 1- to the 4-class. LMR (p < .01) and BLRT (p < .01) and
the proportion of each class consistently indicated that the 3-class was the opti-
mum one. Although the classification accuracy of 2-class (entropy = .86), 4-
class (entropy = .71), 5-class (entropy = .73), and 6-class (entropy = .69) were
higher than the 3-class (entropy = .64), according to the practical meaning of
categories (no <5% of each class) (Nylund et al., 2007; Zhou, 2018), the class
probabilities were more reasonable in the 3-class.

The three trajectory classes of panic are presented in Figure 1. In Class 1, the
trajectory started at the highest level and continued to decline. Thus, it was
named the “Continuous Decline Group (CDG)”, consisting of 46 people and
accounting for 5.67 per cent of the total. In Class 2, the trajectory started at the
lowest level and remained stable. Therefore, it was named the “Continuous Low
Group (CLG)”, consisting of 335 people, and accounting for 41.25 per cent of
the total population. In Class 3, the trajectory started at a relatively high level
and remained stable. Therefore, it was named the “Continuous High Group
(CHG)”, consisting of 431 people and accounting for 53.08 per cent of the total
population.

The 3-Class Conditional Model

Time-invariant covariates (gender, age, location, and income) and time-varying
covariates (social factors, family factors, and individual factors at T1) were

TABLE 2
Fit Indices for Unconditional 1- to 6-class Growth Mixture Models (N = 812)

GMM K AIC BIC aBIC Entropy LMR BLRT Proportion of each class

1C 8 7063.96 7101.56 7076.15 1.00
2C 11 7032.59 7084.28 7049.35 .86 .03 <.01 .04/.96
3C 14 7001.80 7067.59 7023.13 .64 .01 <.01 .06/.41/.53
4C 17 6973.37 7053.26 6999.28 .71 .06 <.01 .02/.39/.08/.51
5C 20 6959.59 7053.58 6990.07 .73 .01 <.01 .12/.47/.39/.00/.02
6C 23 6959.24 7067.33 6994.29 .69 .39 .67 .11/.44/ .37/.06/.02/.00
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included in the GMM. The classification accuracy of the GMM was improved
from .64 to .72 after the addition of the covariates. Additionally, the AIC, BIC,
and aBIC decreased from the 3-class unconditional model to the 3-class condi-
tional model. There was also an impact on the number of people in each class.
The probability of the CDG increased from 5.67 per cent (n = 46) to 6.41 per
cent (n = 52), the CLG decreased from 41.25 per cent (n = 335) to 33.37 per
cent (n = 271), and the CHG increased from 53.08 per cent (n = 431) to 60.22
per cent (n = 489).

Predictors in the Trajectory of Panic

According to R3STEP, there was no significant predictive effect of age, while
gender, location, income, social factors, family factors, and individual factors
significantly predicted the trajectory class of panic. As shown in Table 3, with
reference to the CDG, people in the CHG were more vulnerable to social factors;
people in the CLG were more likely to be men, be in Hubei Province during the
pandemic, have a low income, and were more vulnerable to social factors and
individual factors. With reference to the CLG, people in the CHG were more
likely to be women, be outside of Hubei Province during the pandemic, and were
more vulnerable to social factors, family factors, and individual factors.

FIGURE 1. Trajectories of 3-class models.
Note: CDG is the “continuous decline group”, CLG is the “continuous low
group”, and CHG is the “continuous high group”.
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DISCUSSION

The current study used the GMM to examine the trajectory of panic and its asso-
ciated factors during the COVID-19 pandemic in China. Three trajectory classes
of panic were identified: the “Continuous Decline Group (CDG)”, the “Continu-
ous Low Group (CLG)”, and the “Continuous High Group (CHG)” with an indi-
vidual-centered approach. The different classes of trajectory helped to extend
previous findings of variable-centered research (e.g. Craske, DeCola, Sachs, &
Pontillo, 2003; Liu, 2019; Sun, 2006; Xie, Zheng, Xie, & Wang, 2005). It also
showed that these three trajectory classes of panic were related to social factors,
family factors, and individual factors as well as gender, income, and location.

Based on ecological systems theory, this study focused on social factors, fam-
ily factors, and individual factors and discovered that all three levels significantly
predicted profiles of people in the CHG. Previous studies revealed social factors,
such as the characteristics of the emergency itself and the state of supplies and
information, were associated with panic (Liu, 2019; Wang, 2009). Extending
these findings, we found that people were more likely to belong to the CHG
when they agreed that the predictive factors were the highly contagious virus,
the big number of infections, the insufficient supply of medical materials, and a
lot of negative information. At the family level, there was a high correlation
between strained parent-child relations and mental health problems in preceding
studies (e.g. Bentley et al, 2016; Wang et al, 2019; Wu & Zhang, 2004). The
present study also demonstrated that people with strained parent-child relation-
ships were more likely to belong to the CHG. As for individual factors, percep-
tion deviation was an assignable predictive factor of panic in a previous study
(Xu et al., 2020). Our study confirmed similar results by finding that the percep-
tion deviation was a predictor of different trajectory classes of panic.

TABLE 3
Predictors in the Trajectory Class of Panic

Predictors

CDG vs. CHG CDG vs. CLG CLG vs. CHG

B p B p B p

Gender �.27 .51 �.86 <.05 .60 <.01
Place �.40 .13 �.91 <.01 .52 <.05
Age .03 .26 �.03 .37 .07 .07
Income �.25 .08 �.46 <.01 .21 .05
Social factors �1.26 <.05 �1.94 <.01 .68 <.01
Family factors .14 .49 �.11 .58 .25 <.01
Individual factors .03 .97 �2.05 <.01 2.07 <.01
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Specifically, people with more perception deviation were more likely to belong
to the CHG.

Besides the above three levels, the present study uncovered that individuals in
the CHG were more likely to be women, be outside of Hubei Province during
the pandemic with the CLG as the reference class. According to a previous study
(Xie, Zheng, Xie, & Wang, 2005), women’s panic level was higher than men’s
because women tended to be more sensitive than men. Thus, women’s panic
level was more likely to be continuously higher than that of men. Moreover, peo-
ple outside of Hubei province were more likely to belong to the CHG than peo-
ple in Hubei province during the pandemic. This might be explained through the
moderating effect of risk locus center, which refers to the phenomenon that peo-
ple at the center of the high-risk area would experience lower panic (Wiegman
& Gutteling, 1995; Xie, Zheng, Xie, & Wang, 2005). People in Hubei Province
had more direct experience of and identified information about the pandemic,
which could alleviate their panic level.

Last but not the least, people in the CLG were more likely to have a lower
income compared to people in the CDG. This is inconsistent with the research
during the pandemic by Song and colleagues, who found that the impact of
income on mental health was not significant (Song et al., 2020). According to
the regional differences of income among Chinese residents, small towns usually
have lower incomes (Yin & Wang, 2020). Thus, people with a lower income
were more likely to be in the CLG probably because they were in a relatively
familiar and safe environment, living a life of self-sufficiency.

Nevertheless, there are some limitations that need to be addressed. First, with
respect to uneven sampling, the number of women was significantly larger than
that of men, and people in Hubei Province were significantly fewer than people
outside of Hubei Province. Second, there were fewer items in the questionnaire
due to the online survey limitations, which was not as comprehensive as a set of
questionnaires. Further study should improve measurement for more accurate
data. Finally, this study failed to explore the effect of the interaction between the
predictive factors and the trajectory of panic. Future studies should improve
measurements for more accurate data and expand the model to further examine
the interactions between variables.

Implications

Despite these limitations, the current study extended the prior literature on panic
during public health emergencies with a growth mixture model. Our findings
emphasised the important role of social factors, family factors, and individual
factors as well as demographic profiles including gender, income, and location
in the different trajectory classes of panic. The resulting Growth Mixture Model
indicated three levels of trajectories and identified multiple predictive factors.
These results also highlighted the attention to women and individuals outside of
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Hubei province regarding their panic level as they were more identified with the
CHG, providing implications for psychological intervention and public policy.
Therefore, interventions and policies might work at three levels (social, family,
and individual) with comprehensive consideration of multiple aspects (such as
gender, income, and location). For instance, the government could improve the
transparency of information and give economic subsidies to people with eco-
nomic difficulties; family members could learn parent-child communication
skills to improve their relationships; individuals could modify unreasonable per-
ceptions about the pandemic through scientific knowledge to alleviate panic.
This study also provides a more specific group profiling regarding clinical prac-
tices on panic and public health emergencies, targeting women, people located
outside the center of the pandemic, and people with higher income. Clinical
practices should also focus on decreasing the negative effects of social factors,
family factors, and individual factors to alleviate panic.
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