
O R I G I N A L  R E S E A R C H

Development of the Panic Response Scale and the 
Predicting Factors of Panic Response During the 
COVID-19 Pandemic
Yuxin Tan1, Xiuyun Lin1,2, Hui Chen1, Min Xu1, Yingying Tang1, Pengfei Gao1, Wei Ren1, Di Zhang1

1Faculty of Psychology, Beijing Normal University, Beijing, People’s Republic of China; 2Beijing Key Laboratory of Applied Experimental Psychology, 
Faculty of Psychology, Beijing Normal University, Beijing, People’s Republic of China

Correspondence: Xiuyun Lin, Faculty of Psychology, Beijing Normal University, Beijing, 100875, People’s Republic of China, Email linxy@bnu.edu.cn 

Introduction: During emergencies, individuals and communities often react in a variety of ways, including panic response. However, 
the study of panic response is limited due to narrow assessment tools that measure only one or two dimensions of human response 
(eg, physiology, cognition, emotion, and behavior). To address this limitation and to explore the risk and protective factors of panic 
response during the global spread of the Coronavirus Disease 2019 (COVID-19), the current study developed and evaluated the Panic 
Response Scale (PRS).
Methods: Four samples were recruited for the following purposes: interview analysis (n = 26); item analysis and exploratory factor 
analysis (n = 604); confirmatory factor analysis and reliability analysis (n = 603); and retest reliability, validity analysis, and regression 
analysis (n = 349).
Results: The PRS consists of 21 items with four subscales: Physical Discomfort, Anxious Fluster, Sensitive Depression, and 
Excessive Prevention. Each of these subscales demonstrated good internal consistency (rs > 0.73), test-retest reliability (rs > 0.77), 
criterion validity (r = 0.69, p < 0.01), and convergent validity (rs = 0.31–0.65, p < 0.01). Regression analysis revealed significant 
predicting effects of COVID-19 knowledge and neuroticism on panic response. Additionally, cognitive reappraisal moderated the 
association between neuroticism and panic response.
Discussion: Following a traumatic event, the PRS offers a potential tool for identifying individuals in need of mental health services. 
Moreover, during the COVID-19 pandemic, knowledge and neuroticism served as risk factors for heightened panic response, while 
cognitive reappraisal served as a protective factor for coping with panic response.
Keywords: COVID-19, panic response, knowledge, neuroticism, cognitive reappraisal

Introduction
Worldwide, the increasing number of confirmed cases and deaths related to COVID-19 has been associated with increased 
mental health challenges.1–3 Likewise, several studies have linked the ongoing pandemic with psychological problems 
among individuals in China.4–7 Looking back to a study conducted during an outbreak of Severe Acute Respiratory 
Syndrome (SARS), panic response was one of the most severe stress reactions in affected individuals.8 Tong’s findings are 
similar to data gathered from the Psychological Assistance Hotline of Beijing Normal University which indicated that 
approximately 44.0% of clients suffered from panic response and panic-related issues during the COVID-19 pandemic.9 

Symptoms associated with severe panic response included irrational behavior, compromised immune system, and an 
increased likelihood of infection.10–12 Considering these vulnerabilities, researchers need to more fully investigate both risk 
and protective factors associated with severe panic response. As such, an assessment instrument is needed to identify, 
measure, and compare the type and severity of symptoms.

Past measurements of panic response have been incomplete and lack sufficient sensitivity. Previous studies have 
solely relied on clinical scales measuring anxiety and depression.8 One recent study only utilized one direct question to 
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measure the severity and extent of panic.7 Additionally, other researchers have indirectly measured the severity of panic 
through risk cognition or the number of people who reported suffering panic during the SARS outbreak13 and COVID-19 
pandemic.14 Because the existing measurement of panic response solely involves one or two aspects related to 
physiology (as gastrointestinal discomfort and diarrhea), cognition (as difficulty concentrating and forgetfulness), 
emotion (as anxiety and fear), or behavior (as obsession and avoidance),13,15,16 a systematic and sensitive panic response 
measurement is urgently needed.

After the development and measurement of the Panic Response Scale (PRS), the risk and protective factors of panic 
response were considered in our study. The diathesis-stress model indicates that individuals with higher vulnerability are 
more sensitive to the influence of stressors from an external negative environment, further exacerbating emotional and/or 
behavioral problems.17 Under this theoretical framework, several researchers have studied the influence of negative 
environments (eg, stressful life events) and individual temperament characteristics (eg, neuroticism) on emotional 
disorders, such as anxiety and depression.18–21 Accordingly, the combined descriptors of environmental external stimuli 
and an individual’s internal personality may contribute to predict the level of panic response.

As learned from prior epidemics, knowledge of external stimuli is important in controlling the public’s response to the 
pandemic.13,22–24 For example, Dorfan and Woody (2011) noted that safety knowledge may diminish public fear. Moreover, 
during an outbreak of Ebola, Yang and Chu (2018) found that perceived risk of contracting the virus was associated with 
higher levels of negative emotion (eg, fear, anxiety). However, a Harvard School of Public Health (HSPH) poll suggested that 
panic surrounding the epidemic was not associated with knowledge about the actual risk, but occurred because of a more direct 
and visceral reaction to the risk.25 In this study, based on the prior findings and considering the diathesis-stress model, the level 
of COVID-19 knowledge was expected to be a predictor of panic response.

For internal personality, neuroticism was previously associated with the immune system26 and was also a marker of 
vulnerability in contracting COVID-19.27 Neuroticism, known as one of the Big Five personality traits, represents the 
persistent tendency to experience negative emotions, including anxiety, anger, guilt, and depression. To date, there is 
a paucity of knowledge regarding the personality trait of neuroticism and its impact on psychological outcomes (eg, 
negative affect, subjective well-being) during the COVID-19 pandemic.28–31 For example, Kroencke et al found that 
individuals high in neuroticism experienced more negative affect and higher affective variability in their daily lives, paid 
more attention to COVID-19-related information and worried more about the consequences of the pandemic (crisis 
preoccupation). We propose that, to the best of our knowledge, no study has adequately explored the effect of 
neuroticism on all aspects of panic response (including physiological, cognitive, emotional, and behavioral aspects). 
Therefore, this study proposed neuroticism as a risk associated with developing panic response.

Remarkably, previous studies found that the emotional and behavioral problems were effectively reduced by using 
emotional regulation strategies.18,21,32,33 Cognitive reappraisal and expressive suppression are the most often used 
emotion regulation strategies.34 However, it is generally considered that cognitive reappraisal is superior to expressive 
suppression.35,36 Notably, cognitive reappraisal was identified as a moderator between individual factors (eg, cultural 
alienation, neuroticism, and emotional perceptions) and psychological outcomes such as well-being, sleep quality, and 
depression.37–39 For example, Gu and Hyun (2019) demonstrated that cognitive reappraisal had a moderating effect on 
the relationship between neuroticism and sleep quality. Furthermore, Gu and Hyun (2019) tentatively speculated that 
cognitive reappraisal moderated the association between COVID-19 knowledge and panic response, and the relation 
between neuroticism and panic response.

Overall, to understand individual panic response and the associated protective and risk predictors, this study high-
lighted the need for development of the PRS. The first purpose of the current study was to develop a scale with feasibility 
for measuring the panic response of individuals during the COVID-19 pandemic, involving physiological, emotional, 
cognitive, and behavioral perspectives. The second purpose, from the perspective of prevention and reduction of panic 
response, was to explore the effects of COVID-19 knowledge and neuroticism on panic response. And the third purpose 
of the current study was to examine the moderating role of cognitive reappraisal in the association between COVID-19 
knowledge and panic response, and the relationship between neuroticism and panic response.
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Method
Participants
Study Design and Population
This was an empirical study that combined the interview method and questionnaire survey method. The research protocol 
was approved by the Institutional Review Board of Beijing Normal University. Prior to taking part in this research study, 
participants gave their informed consent. Payment of 10 RMB ($1.43 USD) was given to each participant after 
completing the questionnaire at each stage.

Description of Sample for Individual Interviews
There were 26 interviewees recruited from 11 regions across China, including Jiangxi province, Shandong province, Hubei 
province (center of the pandemic), Zhejiang province, Guangdong province, Beijing and so on in considering the distance 
from COVID-19 epidemic center. Participants included eight general residents stayed at home, six first-line medical staffs, six 
community service staffs and six professionals with psychological assistance experience. The total sample included 12 males 
and 14 females. The average age of participants was 30.96 years (SD = 8.59), ranged from 21 to 57.

Description of Samples for Statistical Analysis: Sample 1 and Sample 2
A total of 1218 questionnaires were collected. Of these, 11 questionnaires were excluded because of missing information, 
leaving 1207 valid questionnaires. The questionnaires were randomly divided into two samples. A total of 604 
questionnaires (sample 1) were used for item analysis and exploratory factor analysis (EFA). The remaining 603 
questionnaires (sample 2) were used for confirmatory factor analysis (CFA) and internal consistency coefficient (ICC).

Description of Sample 1 for Item Analysis and EFA
In sample 1 (n = 604), participants included 24 minors under 18 years (4.0%); 468 in early adulthood, ages 18–35 
(77.5%); and 112 in the mid-adulthood, ages 36–60 (18.5%). The average age of all participants in this sample was of 
27.41 years old (SD = 9.47). This sample included 175 males (29.0%) and 429 females (71.0%). Participants lived in the 
following locations: 190 participants (31.5%) resided in Hubei province (center of the pandemic with above 80% 
confirmed cases and 90% deaths during COVID-19 pandemic in China), 112 participants (18.5%) were from surrounding 
areas of Hubei province (Henan province, Anhui province, Jiangxi province, Hunan province, Chongqing province, 
Shanxi province), and 302 participants (50.0%) resided in other locations (except for the provinces mentioned above) in 
China.

Description of Sample 2: CFA and ICC
In sample 2 (n = 603), 22 participants reported ages under 18 years (3.7%); 479 reported ages in early adulthood, ages 
18–35 (79.4%); and 102 reported ages in mid-adulthood, ages 36–60 (16.9%). The average age of participants in this 
sample was 27.69 years (SD = 9.22). Of the total participants, this sample included 192 males (31.8%) and 411 females 
(68.2%). Participants resided in the following locations: 208 participants (34.5%) were from Hubei province, 115 
participants (19.1%) were from surrounding areas of Hubei province, and 280 participants (46.4%) resided in other 
locations in China.

Description of Sample for Retest
Of the 349 individuals, enrolled in in previous stage, participated in the retest, five participants were under 18 years of 
age (1.4%); 300 in early adulthood, ages 18–35 (86.0%); and 44 in the mid-adulthood, ages 36–60 (12.6%). The average 
age of participants was 26.42 years (SD = 8.42). Of the total participants, the sample included 100 males (28.7%) and 249 
females (71.3%). Of the 349 initial participants, 348 were included in the sample for the retest involved in the predicting 
factors regression analysis. One participant’s retest was excluded due to missing information about their location of 
residence. Of the 348 participants who reported the location of their residence, 97 participants (27.9%) were from Hubei 
province, 66 participants (19.0%) were from surrounding areas of Hubei province, and 185 participants (53.1%) reported 
residing in other locations in China.
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Survey Procedure
First, we prepared the interview outline according to related research literature and considering specific circumstances of 
the epidemic. At the beginning of the interview, we assessed the degree of each participant’s self-reported panic during 
the COVID-19 outbreak (eg, “Do you feel panic? If so, please assess the level of panic: ‘10 = extreme panic,’ ‘5 = 
medium degree of panic,’ ‘0 = Not feeling panic at all’”).

Then, we asked the interviewee to describe the response or expression of their panic (psychological, physical. and behavioral). 
After reviewing the related research literature and considering information gathered from the interviews, 26 items for measuring 
panic response were summarized, covering four descriptive aspects: physiological, emotional, cognitive, and behavioral. Next, 
two professors and five postgraduates who majored in psychology were invited to evaluate and revise these items. The evaluation 
included whether the description of each item was accurate; whether the item was in line with the actual situation; whether the item 
was not included, but considered important by the evaluator; and whether the content of the item was repeated. After this 
evaluation, 24 initial items were identified and clarified. Finally, this survey was disseminated through the WeChat platform and 
surveys were conducted online via a Chinese survey website [www.wjx.cn]. The questionnaire was collected through two stages. 
For the first stage, questionnaires were used for item analysis, EFA and CFA. For the second stage, a retest of the questionnaire was 
conducted three weeks after the first test. The retest was used for reliability analysis and validity analysis.

Measures
Candidate Items
Based on the interviews and professionals’ assessment, 24 items were formed to measure panic response, involving 
physiological, emotional, cognitive, and behavioral aspects. All questionnaire items included the same response options, 
a 5-point Likert scale ranging from 1 (totally disagree/disconfirm) to 5 (totally agree/confirm).

Validation Scales
For validations scales, because panic response is closely related to mental health, this study used the General Health 
Scale (GHS-12) and four subscales from the Symptom Checklist 90 (SCL-90). More specifically, the four subscales 
included somatization, anxiety, depression, and obsessive-compulsive.

The GHS-12 has good reliability and validity and is considered one of the most popular measurements to identify and measure 
psychological problems.40,41 Higher scores indicate more severe psychological problems. In this study, Cronbach’s α was 0.89.

The SCL-90 is a commonly used self-rating scale of mental health symptoms.42 Higher scores indicate more severe 
psychological problems. The SCL-90 is mainly used to measure the conscious symptoms and severity of psychological 
problems.43 The instrument’s subscales of somatization, anxiety, depression, and obsessive-compulsive have good relia-
bility and validity.44 In this study, Cronbach’s α of these four subscales was 0.91, 0.90, 0.89, 0.92, respectively.

COVID-19 Knowledge
Participants were asked to answer whether they knew the details surrounding COVID-19 (eg, the time of Wuhan 
blockade, ways of transmission, symptoms, diagnostic criteria, etc). Participants responded to five items, each with 
yes (1) or no (0). Scores were averaged across items. Higher scores indicated greater knowledge of COVID-19.

Neuroticism
The neuroticism subscale of Neuroticism Extraversion Openness Five-Factor Inventory (NEO-FFI) was used to measure 
individual personality characteristics.45 The NEO-FFI included 12 items. Items were scored on a 5-point Likert scale, 
ranging from 1 (totally disagree) to 5 (totally agree). Scores were averaged across items, with higher scores indicating 
greater instability of mood. In this study, Cronbach’s α for the NEO-FFI was 0.89.

Cognitive Reappraisal
Six items of the cognitive reappraisal subscale of the Emotion Regulation Questionnaire (ERQ) were used to measure 
participants’ emotional regulation strategy.46 Items were scored on the 7-point Likert scale that ranged from 1 (totally 
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incompatible) to 7 (totally compatible). Scores were averaged across items, with higher scores indicating stronger ability 
for cognitive reappraisal. In this study, Cronbach’s α for this subscale of ERQ was 0.84.

Data Analyses Plan
For the development and preliminary evaluation, we employed SPSS 20.0 for item analysis, EFA, correlation analysis, 
reliability analysis, and validity analysis. We employed Mplus 7.4 for CFA. To further explore the predicting factors, we 
adopted SPSS 20.0 for the hierarchical multiple regression analysis.

Results
Correlations of Items
The results of item analysis showed that all correlation coefficients between each item and the total score were larger than 
0.4, thus none of the items were deleted. As planned, the newly developed questionnaire included 24 items.

Extraction of Common Factors
Before conducting EFA, the suitability of this analysis was examined. The value of Bartlett’s Test of Sphericity was 6350.51, 
p < 0.01, which indicated the possibility of EFA. Meanwhile, the value of Kaiser-Meyer-Olkin (KMO), a measure of sampling 
adequacy, was 0.92, greater than the commonly accepted standard 0.50. This demonstrates the suitability of the data for 
conducting factor analysis. Additionally, among all the items, the minimum measure of sampling adequacy (MSA) was 0.84, 
more than 0.50, indicating no need to eliminate items prior to conducting factor analysis. EFA of the 24 items used principal 
component analysis. Three items with cross loading and factor loading less than 0.40 were deleted, leaving 21 remaining items. 
Results of this analysis are presented in Table 1. The cumulative interpretation rate of the four dimensions was 61.3%. According 
to the meaning of each item, the four dimensions were labeled: physical discomfort, anxious fluster, sensitive depression, and 
excessive prevention.

Table 1 Factor Loading of Each Item

Items Dimensions

Physical 
Discomfort

Anxious 
Fluster

Sensitive 
Depression

Excessive 
Prevention

1.Weakness 0.85
2.Headache or dizziness 0.83

3.Pectoral frowsty 0.79

4.Other somatic discomfort 0.77
5.Inappetence 0.71

6.Sweating 0.70
7.Decreased sleep quality 0.61

8.Feeling fear 0.82

9.Feeling tense or restless 0.79
10.Feeling anxious 0.64

11.Dread 0.64

12.Being afraid to go out 0.53
13.Despair 0.86

14.Crying a lot 0.73

15.Helplessness 0.68
16.Being irritable 0.57

17.Emotional instability 0.44

18.Repeated body temperature measurements 0.81
19.Repeated visits and repeated inquiries about medical knowledge 0.73

20.Repeated cleaning and disinfection 0.74

21.Panic buying prevention materials, supplies and medicines of epidemic 0.41
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Confirmatory Factor Analysis (CFA)
Excellent fit is indicated by standardized root mean squared error (SRMR) ≤ 0.08; root mean square error of 
approximation (RMSEA) ≤ 0.06; and comparative fit index (CFI) ≥ 0.95. Good fit is indicated by comparative fit 
index (CFI) ≥ 0.90.47 The results showed that the four dimensions had an excellent fit: χ2/df = 2.88, RMSEA = 0.06, CFI 
= 0.95, Tucker Lewis Index (TLI) =0.93, and SRMR =0.05.

Reliability Analysis
The internal consistency of physical discomfort, anxious fluster, sensitive depression, excessive prevention was 0.89, 
0.84, 0.79, 0.73 and 0.91, respectively. The results of retest showed that the test-retest reliability of physical discomfort, 
anxious fluster, sensitive depression, excessive prevention was 0.88, 0.90, 0.86, 0.77 and 0.93, respectively.

Validity Analysis
The correlation coefficient was used as criterion validity and convergent validity. The results showed that the total scores 
of the PRS and the GHS-12 were significantly and positively correlated (r = 0.69, p < 0.01), indicating good criterion 
validity. The scores of physical discomfort, anxious fluster, sensitive depression and excessive prevention were 
significantly and positively associated with somatization, anxiety, depression and compulsive symptoms respectively 
(rs = 0.31–0.65, p < 0.01), indicating good convergent validity.

Sample Characteristics
One-way ANOVA was conducted to compare sample characteristics, in which gender, age and location were identified as 
independent variables. The four dimensions of panic response and the total panic response were identified as dependent 
variables (see Table 2). Results indicated that the scores of physical discomfort, anxious fluster, sensitive depression, and 
total panic response for females were significantly higher than that of males (ps < 0.01). According to Post Hoc Test 
results, the score of excessive prevention for individuals from others (places far from Hubei province) was significantly 
lower than that of Hubei province and its surrounding areas (ps < 0.05).

Table 2 Characteristics of Neuroticism, Cognitive Reappraisal and Panic Response (N = 348)

Physical 
Discomfort

Anxious 
Fluster

Sensitive 
Depression

Excessive 
Prevention

Total Panic 
Response

M±SD 2.32±.81 3.38±.88 2.17±.93 2.53±.86 2.58±.69

Gender (n)
Male (100) 2.08±.70 3.30±.90 1.80±.77 2.41±.91 2.30±.63

Female (248) 2.42±.83 3.51±.83 2.32±.95 2.57±.83 2.69±.69

F 12.66*** 23.08*** 24.32*** 2.79† 23.34***
η2 0.04 0.06 0.07 0.01 0.06

Location (n)

Hubei (97) 2.29±.79 3.44±.78 2.12±1.01 2.68±.89 2.60±.67
Surrounding areas of Hubei (66) 2.30±.80 3.36±.89 2.28±.85 2.66±.90 2.62±.69

Others (185) 2.35±.82 3.35±.92 2.15±.91 2.40±.81 2.55±.71

F 0.15 0.36 0.60 4.42* 0.31
η2 0.00 0.00 0.00 0.02 0.00

Age (n)
Minors (18) 1.92±.69 3.0±1.11 1.81±.72 2.40±.78 2.25±.62

Early adulthood (286) 2.40±.81 3.45±.85 2.24±.93 2.58±.85 2.63±.69

Middle adulthood (44) 2.25±.78 3.06±.84 1.84±.88 2.19±89 2.34±.66
F 2.71† 5.38** 5.22** 4.23* 5.84**

η2 0.02 0.03 0.03 0.02 0.03

Note: †p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001. Minors: under 18, early adulthood: 18–35, mid-adulthood: 36–60.
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Post Hoc Tests also showed that the scores of physical discomfort and anxious fluster for participants in early 
adulthood were significantly higher than that of minors (ps < 0.05); the scores of anxious fluster, sensitive depression, 
and excessive prevention for participants in early adulthood were significantly higher than that of mid-adulthood 
participants (ps < 0.01); the score of total panic response in early adulthood was higher than that of minors (p < 0.05) 
and mid-adulthood participants (p < 0.01)..

Correlations of Variables
Correlations among the variables are presented in Table 3. COVID-19 knowledge was positively correlated with 
excessive prevention (r = 0.12, p < 0.05), and neuroticism was positively correlated with physical discomfort, anxious 
fluster, sensitive depression, excessive prevention, and total panic response (rs = 0.25–0.45, p < 0.01). For demographic 
variables, gender was positively associated with cognitive reappraisal, physical discomfort, anxious fluster, sensitive 
depression, and total panic response (rs = 0.15–0.30, p < 0.01), while gender was negatively associated with COVID-19 
knowledge (r = −0.12, p < 0.05); location was negatively related to excessive prevention (r = −0.15, p < 0.01); age was 
solely negatively correlated with neuroticism (r = −0.14, p < 0.05). Thus, gender and location were examined as 
covariates in the subsequent analyses.

The Predicting Effects of COVID-19 Knowledge and Neuroticism
The results of hierarchical multiple regression analysis in Table 4 showed that the COVID-19 knowledge significantly 
predicted anxious fluster (B = 0.27, p < 0.05), excessive prevention (B = 0.28, p < 0.01), and total panic response 
(B = 0.17, p < 0.05). Additionally, neuroticism significantly predicted physical discomfort (B = 0.31, p < 0.001), anxious 
fluster (B = 0.41, p < 0.001), sensitive depression (B = 0.52, p < 0.001), excessive prevention (B = 0.35, p < 0.001), and 
total panic response (B = 0.39, p < 0.001).

The Moderating Roles of Cognitive Reappraisal
Although the current study failed to find the moderating role of cognitive reappraisal in the association between COVID-19 
knowledge and panic response, the results of hierarchical multiple regression analysis showed the moderating role of 
cognitive reappraisal in the relationship between neuroticism and panic response. Table 5 displayed the significant 
interacting effects between neuroticism and cognitive reappraisal on anxious fluster and excessive prevention (ps < 
0.01), suggesting that cognitive reappraisal moderated the effect of neuroticism on anxious fluster and excessive prevention. 

Table 3 Correlations Among All Variables

1 2 3 4 5 6 7 8 9 10 11

1 Gender –

2 LO 0.08 –

3 Age 0.02 0.13*
4 KN −0.12* −0.02 0.10 –

5 NE 0.10 0.02 −0.14* −0.05 –
6 CR 0.19*** 0.07 0.00 −0.09 −0.06 –

7 PD 0.19*** 0.03 0.04 0.01 0.28*** 0.05 –

8 AF 0.25*** −0.04 −0.06 0.08 0.34*** 0.09 0.55*** –
9 SD 0.26*** 0.01 −0.06 −0.02 0.42*** 0.01 0.65*** 0.61*** –

10 EP 0.09 −0.15** −0.10 0.12* 0.27*** −0.08 0.36*** 0.50*** 0.37*** –

11 PR 0.25*** −0.04 −0.05 0.05 0.41*** 0.03 0.85*** 0.83*** 0.84*** 0.65***
M – – 26.42 – 2.97 4.75 2.32 3.38 2.17 2.53 2.58

SD – – 8.42 – 0.71 0.87 0.81 0.88 0.93 0.86 0.69

Notes: Dummy variables: Male = 1, Female = 2; minors = 1, early adulthood = 2, middle adulthood=3; Hubei province =1, Surrounding areas of Hubei province (Henan 
province, Anhui province, Jiangxi province, Hunan province, Chongqing province, Shanxi province) = 2, Others = 3. *p < 0.05, **p < 0.01, ***p < 0.001. 
Abbreviations: LO, Location; KN, COVID-19 Knowledge; NE, Neuroticism; CR, Cognitive Reappraisal; PD, Physical Discomfort; AF, Anxious Fluster; SD, Sensitive 
Depression; EP, Excessive Prevention; PR, Panic Response.
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Table 4 Predict Factors of Panic Response

Variables Model 1 Model 2

B B 95% CI

Physical Discomfort

Gender 0.34*** 0.30** [0.12, 0.48]

Knowledge 0.09 [−.10, 0.28]

Neuroticism 0.31*** [0.19, 0.42]

R2 0.04*** 0.11***

Δ R2 0.07***

Anxious Fluster

Gender 0.49*** 0.45*** [0.27, 0.64]

Knowledge 0.27* [0.06, 0.47]

Neuroticism 0.41*** [0.29, 0.53]

R2 0.06*** 0.18***

Δ R2 0.12***

Sensitive Depression

Gender 0.52*** 0.45*** [0.26, 0.65]

Knowledge 0.07 [−.14, 0.28]

Neuroticism 0.52*** [0.40, 0.65]

R2 0.06*** 0.22***

Δ R2 0.16***

Excessive Prevention

Location −0.15** −0.15** [−.25, −0.05]

Knowledge 0.28** [0.07, 0.48]

Neuroticism 0.35*** [0.22, 0.47]

R2 0.02** 0.11***

Δ R2 0.09***

Total Panic Response

Gender 0.38*** 0.35*** [0.20, 0.49]

Knowledge 0.17* [0.12, 0.32]

Neuroticism 0.39*** [0.30, 0.48]

R2 0.06*** 0.22***

Δ R2 0.16***

Note: *p < 0.05, **p < 0.01, ***p < 0.001.

Table 5 Moderating Effects of Cognitive Reappraisal

Variables Model 1 Model 2 Model 3

B SE β T B SE β T B SE β T

Anxious Fluster

Gender 0.42 0.10 0.22 4.42*** 0.40 0.10 0.21 4.04*** 0.40 0.10 0.20 4.08***

N 0.40 0.06 0.32 6.52*** 0.40 0.06 0.33 6.61*** 0.40 0.06 0.33 6.62***

CR 0.07 0.05 0.07 1.30 0.05 0.05 0.05 1.07

N×CR −0.19 0.07 −0.14 −2.77***

R2 0.16*** 0.17 0.19**

Δ R2 0.01 0.02**

Excessive Prevention

Location −0.15 0.05 −0.15 −2.98** −0.15 0.05 −0.15 −2.90** −0.15 0.05 −0.15 −2.97**

N 0.34 0.06 0.28 5.40*** 0.33 0.06 0.27 5.33*** 0.33 0.06 0.27 5.31***

CR −0.05 0.05 −0.05 −1.04 −0.06 0.05 −0.06 −1.24

N×CR −0.15 0.07 −0.11 −2.22**

R2 0.09*** 0.10 0.11*

Δ R2 0.01 0.01*

Note: *p < 0.05, **p < 0.01, ***p < 0.001. 
Abbreviations: N, neuroticism; CR, cognitive reappraisal.
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With gender in the model, age and location failed to show a significant predicting effect on anxious fluster. Results showed 
that gender (β = 0.20, p < 0.01), neuroticism (β = 0.33, p < 0.01), and the interaction between neuroticism and cognitive 
reappraisal (β = −0.14, p < 0.01) significantly predicted anxious fluster. With location of residence left in the model, gender 
and age failed to show a significant predicting effect on excessive prevention. However, results showed that location (β = 
−0.15, p < 0.01), neuroticism (β =0.27, p < 0.01), and the interaction between neuroticism and cognitive reappraisal (β = 
−0.11, p < 0.05) significantly predicted excessive prevention.

Figures 1 and 2 illustrate the results of a simple slope test. This regression line indicates that neuroticism predicted 
anxious fluster and excessive prevention more robustly at the lower end of cognitive reappraisal scores.

Discussion
On the basis of interview, item analysis, exploratory factor analysis (EFA), confirmatory factor analysis (CFA), reliability 
analysis, and validity analysis, the current study developed and analyzed the Panic Response Scale (PRS) in China during 
the COVID-19 pandemic. This scale is proposed to measure the panic response in China. With future evaluation outside 
of China, this scale might be possibly used in other countries. The PRS offered a more sensitive and complete tool to 

Figure 1 The Moderating effects of Cognitive Reappraisal on the Relationship between Neuroticism and Anxious Fluster. 
Note: “High” = M + 1SD, “Low” = M - 1SD.

Figure 2 The Moderating effects of Cognitive Reappraisal on the Relationship between Neuroticism and Excessive Prevention. 
Note: “High” = M + 1SD, “Low” = M - 1SD.
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better understand the panic response associated with COVID-19. Additionally, the PRS further identified the risk and 
protective predictors associated with panic response. Briefly, this study highlighted the characteristics of individuals at- 
risk for panic response during the COVID-19 pandemic. Descriptors that were associated with higher panic response 
included being female, in early adulthood, in Hubei Province, with more COVID-19 knowledge, and for those with 
higher neuroticism. Fortunately, as a protective factor, cognitive reappraisal moderated the effects of neuroticism on 
panic response. Theoretically, these findings support the diathesis-stress model and offer insights to inform epidemic 
prevention policies and psychological intervention.

With rigorous procedures, the PRS was developed and initially validated with good reliability and validity. First, 26 
initial items with comprehensive information of panic response were formulated and refined through interview, involving 
physiological, emotional, cognitive, and behavioral aspects. Upon further refinement and analysis, the number of items 
was reduced to 21. These items were categorized into four subscales that assessed the COVID-19 panic response: 
physical discomfort, anxious fluster, sensitive depression, and excessive prevention, which cumulatively explained most 
of the variance. The subscales performed well on various indices of reliability and validity, and were intercorrelated. 
Additionally, the CFA showed that all indicators were acceptable,48–51 suggesting an excellent fit of the four dimensions. 
The coefficients of internal consistency reliability coefficients of physical discomfort, anxious fluster, sensitive depres-
sion, and excessive prevention were above 0.73, meeting the recommended standard of psychometric.52 Finally, the retest 
reliability indicated good stability of the PRS.

The PRS directly measured the different dimensions of the panic response, which expanded the measurement’s sensitivity 
and utility. Among these dimensions, physical discomfort was associated with the physiological reaction produced during 
emergency situations, related to nerve conduction, nerve regulation, change in hormone production, activity in the cerebral 
cortex, and so on. Anxious fluster referred to heightened anxiety and flustered reactions. Sensitive depression referred to 
a somber mood and emotionally sensitive reactions. Excessive prevention referred to blind repetition and conformity of 
prevention behavior. However, existing measurements of panic response solely measure anxiety and depression or indirectly 
measure risk with low reliability.7,8,13,14 Comparatively, the PRS is a comprehensive and sensitive scale for panic response 
measurement with good reliability and validity, and is capable of being used in similar epidemic situations.

According to the diathesis-stress model, COVID-19 knowledge and neuroticism were found to be risk predictors of panic 
response. Cognitive reappraisal was identified as a protective factor diminishing the panic response. For COVID-19 knowl-
edge, this study found it positively predicted anxious fluster and sensitive depression. Similar to previous studies, perceived 
risk of Ebola was associated with higher levels of fear and anxiety.23 A recent national survey also demonstrated that 
participants’ knowledge about COVID-19 was positively related to precautionary behavior.24 The current study discovered 
that neuroticism predicted the four dimensions of physical discomfort, anxious fluster, sensitive depression, and excessive 
prevention. Generally, people with high neuroticism fail to adequately address stressful situations, are more likely to interpret 
normal conditions as threats, and to perceive small setbacks as overwhelming challenges.27,53 Prior research supports these 
findings and notes the predicting effect of neuroticism on mental health disorder.18–21 The information processing model helps 
explain why neuroticism would be a risk predictor of panic response. Meanwhile, the plastic (flexible and open to change) 
information processing model hints that the risk predicting effect of neuroticism would be moderated by changing the 
interpretation of a stressful situation. The present study supports this and demonstrates that cognitive reappraisal moderated 
the relationship between neuroticism and panic response, specifically in the areas of anxious fluster and excessive prevention.

This study also revealed that certain characteristics place individuals at higher risk for panic response, specifically 
being a female, in early adulthood, and living in the Hubei province, the center of the COVID-19 pandemic. According to 
a previous study,13 the level of panic among females was higher than that of males because females tended to be more 
sensitive than males. A recent study found that age might be a potential risk factor for developing psychological 
problems, and younger participants (< 35 years) were more likely to develop anxiety and depressive symptoms during 
the COVID-19 outbreak.5 Similar to this research, a previous study in Taiwan during SARS54 also found that individuals 
in early adulthood were more likely to experience panic response. In the current study, those residing in the Hubei 
province, the center of the COVID-19 pandemic, faced the most extreme challenges related to COVID-19. Naturally, one 
would expect that these individuals would struggle with more excessive prevention than those living elsewhere.
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Limitations
When reviewing and making sense of this study’s findings, it is important to understand the limitations of this study. First, the most 
prominent limitation is the uneven sampling. All provinces and cities in China were not represented. Future studies could include 
more provinces in China. Additionally, many more females than males were included in this study. Participants were not 
representative of the general public and occupations. Future studies could consider and balance the demographic information 
when screening subjects, such as gender and occupation. Furthermore, not all ages were adequately represented. Most of the 
participants were adults, while children under 12-years-old and elderly individuals were not included. Future studies may expand 
the sample size, especially to balance subjects to more adequately represent the population. Another limitation, participants were 
solely from China. Future studies should conduct cross-cultural research in order to understand the differences in panic response 
across populations. Finally, it is difficult to make causal inferences since the data and relevant analyses were derived from a cross- 
sectional design. Future research should consider conducting a longitudinal design in order to examine the temporal ordering and 
direction of effects.

Implications
Notwithstanding these limitations, the current study developed the PRS, which demonstrated good reliability and validity. 
Data analyses provided information about the risk and protective predictors of panic response. Our findings provided 
a more sensitive and complete tool for better understanding panic response associated with COVID-19. Additionally, this 
study highlighted the escalated risk factors facing women, people in early adulthood, people living in Hubei province, 
individuals with more COVID-19 knowledge, and those with higher neuroticism. It is noteworthy that cognitive 
reappraisal moderated the association between neuroticism and anxious fluster, and the relationship between neuroticism 
and excessive prevention. Therefore, interventions and policies might focus on individuals’ cognitive reappraisal and on 
the type of information disseminated about COVID-19 and the manner in which educational information is presented.

Conclusion
Our study indicates that the PRS is a comprehensive and sensitive scale that can be used in the Pandemic to measure 
panic response, and cognitive reappraisal moderate the association between neuroticism and anxious fluster, and the 
relationship between neuroticism and excessive prevention. These findings highlight the potential benefits of cognitive 
reappraisal in reducing the risk of high neuroticism on panic response. However, given the limitations of our small and 
uneven sample size, further research with larger and multicultural samples is necessary to provide more evidence on the 
effectiveness of the PRS and the potential benefits of cognitive reappraisal in reducing the risk of high neuroticism on 
panic response during the Pandemic. Healthcare providers should consider the benefit of cognitive reappraisal during the 
intervention and guidance, while policymakers should focus on and supervise the content and type of disseminated 
information to reduce the negative impact of the relevant information during the Pandemic.

Data Sharing Statement
The datasets generated during and/or analyzed during the current study are available from the corresponding author on 
reasonable request.
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