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Hoarding behavior can effectively improve people's ability to resist risks, so as 

to reduce the negative effects of risks. However, excessive hoarding behavior 

will seriously reduce people's quality of life. The COVID-19 pandemic can cause 

excessive hoarding in a large number of people in a short period of time, and 

also cause a series of economic problems such as social material shortage. It 

is unclear how hoarding levels are linked to fear and negative emotions caused 

by COVID-19 among people of different educational backgrounds and social 

status. The purpose of this study was to explore the relationship between fear of 

COVID-19 and hoarding behavior in different populations in school and social 

contexts, as well as the mediating role of negative emotions and the moderating 

role of subjective/objective social status and education level in this process. 

An online cross-sectional survey was conducted in various provinces in China 

in January 2022. Demographic information, the MacArthur Scale of Subjective 

Social Status, the Fear of COVID-19 scale, the Depression Anxiety Stress-21, and 

the Saving Inventory-Revised were used to evaluate the severity of individual 

hoarding symptoms, the frequency of hoarding, the degree of fear, and the 

negative emotions (depression, anxiety, stress) caused by COVID-19. Research 

data showed that fear of COVID-19 was significantly correlated with hoarding 

behavior (p < 0.05). Fear of COVID-19 was significantly lower in the student 

sample than in the nonstudent sample (p < 0.05). Negative emotions played 

a mediating role in the relationship between fear of COVID-19 and hoarding 

behavior (p < 0.05). Educational and economic levels moderated this process, 

but social status did not. Compared with the student sample, educational 

background and income had less of a moderating effect on the depression, 

anxiety, and stress caused by fear of COVID-19  in the nonstudent sample. 

However, these factors had a more regulative effect on the clutter and excessive 
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acquisition behavior caused by depression, anxiety, and stress, although not on 

difficulty discarding. These findings suggest that reduce negative emotions in 

the population, improve cognitive levels, and provide financial support from 

governments may be effective ways to reduce hoarding symptoms.

KEYWORDS

COVID-19, hoarding behavior, obsessive-compulsive disorder, educational 
background, economic level, mental health

Introduction

Hoarding is typical of many animals. Excessive hoarding is 
called hoarding disorder (Davidson et al., 2019). According to 
theory, hoarding disorder arises from unusual beliefs regarding 
and strong emotional attachment to items as well as executive 
functioning deficits, behavioral avoidance, and early 
developmental factors (Frost and Hartl, 1996; Mataix-Cols et al., 
2010). Recently, the fifth edition of the Diagnostic and Statistical 
Manual of Mental Disorders officially classified hoarding disorder 
as a disease, which is associated with trichotillomania and body 
dysmorphic disorder. Hoarding disorder refers to "unrestrained 
accumulation behavior," which is characterized by individuals’ 
tendency to constantly acquire and accumulate new items in their 
living quarters and to experience difficulty discarding useless 
hoarded items or even excessive demand or other behaviors. This 
behavior makes it impossible for such people to live a normal life 
(Battle, 2013). Worryingly, an assessment of hoarding behaviors 
among Asian adults found a lifetime prevalence of 2% and a 
general prevalence of 22.6% (Subramaniam et al., 2014). Hoarding 
disorder has seriously reduced the quality of life of this segment 
of the population and significantly affected the average emotional 
level of patients.

Some cities in China continued to report higher numbers of 
COVID-19 cases in January. In response, China has adopted a 
unique and efficient dynamic clearing strategy for the domestic 
pandemic. China's stringent zero-COVID strategy will face its 
toughest test when millions of people travel around the country 
for Chinese New Year and the Winter Olympics begin in Beijing. 
The government's dynamic clearing of COVID-19 has inevitably 
led to blockades of some areas (Xiong et  al., 2020; Mallapaty, 
2022). Similar to the situation of the SARS epidemic in China in 
2003 (Maunder et al., 2003; Chan et al., 2006; Cheung et al., 2008). 
Our study was conducted in this epidemic environment, the 
intermittent shortages of living materials and individual social 
isolation caused by COVID-19 may have negative impacts on 
individual mental health that cannot be  ignored. COVID-19 
significantly impacts people’s risk perceptions, stress levels, and 
fear. In terms of risk perceptions, one study used the 8-item 
COVID-19 Risk Perception Scale to assess individual risk 
associated with COVID-19 (Yıldırım and Güler, 2020). The results 
showed that people’s levels of risk perception are significantly 

positively correlated with the severity of COVID-19 and self-
efficacy. This assessment was conducted by using a scale related to 
exposure to stressors (Tambling et al., 2021), which showed that 
people's stress increased significantly during the COVID-19 
pandemic. In terms of fear, Chung-Ying Lin et al. developed the 
Fear of COVID-19 Scale (FCV-19S) to assess the population's fear 
of COVID-19 during the pandemic, which has been associated 
with satisfactory psychological measurement results in 10 
countries (Lin et al., 2021). In addition, experimental data have 
shown that during the COVID-19 pandemic, fear of the pandemic 
has increased significantly. Recently, studies have used the 
Obsessive Compulsive Inventory-Revised, the Cognitive and 
Affective Mindfulness Scale-Revised, and the Depression Anxiety 
Stress Scales-21 (DASS-21) to evaluated the general population 
(Marazziti et al., 2021) and found that the prevalence of obsessive-
compulsive hoarding disorder increased by approximately 4% 
following the onset of the pandemic.

Recent studies have reported a significant increase in the 
hoarding of daily necessities such as food, drinking water, and 
toilet paper during the pandemic (Benatti et al., 2020; Sim et al., 
2020). The frequency of this phenomenon and the increasing 
number of people with hoarding disorder have drawn attention 
from academic circles. Since the end of 2019, studies have mainly 
focused on the relationship between the dissemination of 
information by news media, social distancing, personality traits, 
stress levels, negative emotion levels and hoarding behavior 
during the COVID-19 pandemic. A study of 770 adolescents in 
the United States (Oosterhoff and Palmer, 2020) showed that the 
more frequently they were exposed to COVID-19-related media 
and disinfection practices, the higher their degree of hoarding 
behavior. In addition, 530 Japanese adults (Yoshino et al., 2021) 
and the German population (Fink et al., 2021) were evaluated in 
terms of hoarding behavior and personality traits. Multivariate 
regression analysis showed that individuals with high levels of 
agreeableness, neuroticism, openness, and cupidity tended to 
hoard more items during the pandemic. Individuals experience 
higher levels of depression, anxiety and distress in response to 
stressful events related to COVID-19 and may exhibit greater 
degrees of hoarding disorder (Fontenelle and Miguel, 2020; 
Ouellette et  al., 2021). Importantly, some research data have 
shown that obsessive-compulsive hoarding places a tremendous 
burden on an individual's economic level (Tolin et  al., 2010). 
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Groups of different social classes and economic levels have 
different susceptibility to stress and different tolerance to risk 
(Cheng and Chan, 2008). However, the question of whether there 
is a correlation between the hoarding levels of people from 
different educational backgrounds and the fear and anxiety caused 
by COVID-19 remains under investigation, and the influence of 
social status and economic level on this process remains unclear. 
Therefore, this paper used a scale to evaluate the relationship 
between negative emotions and hoarding behavior during the 
COVID-19 pandemic as well as the mediating and moderating 
roles played by educational background and economic level in this 
process, with the aim of providing a reference concerning the 
impact of COVID-19 on individual psychological emotions and 
hoarding behavior.

Materials and methods

Participants

Over the course of nearly one month (10 January 2022 to 10 
February 2022), offline survey activities and personal freedoms 
were restricted due to the requirements of the relevant 
governments (for example, large-scale events were banned, public 
facilities were closed, and people were urged to reduce social 
contact). In addition, policies related to pandemic prevention and 
control prevented offline survey activities from being carried out 
normally. Therefore, we  distributed a questionnaire aimed at 
evaluating hoarding behavior to the subjects via online and social 
media channels. An a priori sample size calculation for t-test 
design with an anticipated medium effect size of 0.5, power level 
of 0.95, and p < 0.05 for two groups and seven measurement times 
(Faul et  al., 2007), suggested a minimum sample size of 210 
participants (G*Power 3.1.9.6 software; Faul et al., 2007). And an 
a priori sample size calculation for correlation analysis design with 
an anticipated medium effect size of 0.3, power level of 0.9, and 
p < 0.05 for two groups and seven measurement times, suggested 
a minimum sample size of 109 participants. (Bäuerle et  al., 
2020a,b; Teufel et al., 2020; Weismüller et al., 2020). In the analysis, 
we included only individuals aged 18–65, excluding younger and 
older respondents as well as respondents whose answer times were 
too short or too long. All participants provided written informed 
consent prior to participating in the online survey. The survey was 
completely anonymous and was approved by the relevant 
ethics committee.

Assessment

We use an online software named “Questionnaire Star” to 
design the questionnaire content and publish the questionnaire 
online. This study used qualitative methods to collect data, and the 
entire evaluation process took about 180–600 s. The estimated 
time is based on the fastest time for 15 undergraduate volunteers 

to fill out the questionnaire effectively. In addition, considering 
that a long answer time may affect the questionnaire quality, 
we invited mental health experts from Hebei Medical University 
to conduct an evaluation. Finally, we set the upper limit of the 
answer time as 600 s. During this assessment, participants were 
able to save their responses and double-check their responses 
upon submission. The assessment asked respondents to report 
demographic information such as their age, gender, living area 
and place of birth, educational background, subject type, whether 
or not they were an only child, whether or not they were a student, 
their objective economic condition and social status level. The 
MacArthur Scale of Subjective Social Status (Goodman et  al., 
2007), the Saving Inventory-Revised (SI-R) (Frost et al., 2004, 
2011; Tolin et  al., 2010; Kellman-McFarlane et  al., 2019), the 
Depression Anxiety Stress Scale-21 (DASS-21) (Henry and 
Crawford, 2005; Bäuerle et  al., 2020a,b; Hetkamp et  al., 2020; 
Musche et al., 2020; Weismüller et al., 2020; Schweda et al., 2021; 
Skoda et al., 2021a,b) the Fear of COVID-19 Scale (FCV-19S) 
(Bäuerle et al., 2020a,b; Hetkamp et al., 2020; Musche et al., 2020; 
Weismüller et al., 2020; Schweda et al., 2021; Skoda et al., 2021a,b), 
and the Hoarding Frequency Scale were also included. The 
collected data were analyzed by using Pearson correlation analysis, 
a confidence test, an independent sample t-test, a regression 
analysis, and mediating and moderating effect analyses. To ensure 
the accuracy of the analysis, all scales in this study refer to 
authoritative journal literature, and mature scales with high 
reliability and efficiency are selected. All scales were developed by 
foreign scholars and the original scale language was English. The 
Fear of COVID-19 scale, the Saving Inventory-Revised etc. were 
translated and backtranslated according to the procedure 
proposed by Brislin (Davidson et al., 2019). Our team invited 3 
bilingual doctors to translate and reverse translate the scale, and 
invited 2 experts in the field of psychology to investigate the scale 
and adjust it according to the situation.

Demographic information

In terms of demographic information, the questionnaire 
assessed the participants’ age, gender, place of living and place of 
birth, educational background (the educational background of the 
subjects was evaluated on a 3-point scale; 1 = junior college, 
2 = undergraduate, 3 = master’s degree or above), major, whether 
or not the participants was an only child, whether or not the 
participant was a student, participants’ objective economic 
condition and social status level, namely, the occupation of the 
participant’s father/mother (subjects' parents’ occupation was 
evaluated on a 5-point scale; 1 = temporary worker, unemployed, 
farmer or unskilled worker, etc., 2 = manual worker, such as 
construction worker, technician, self-employed and related 
personnel, 3 = general management personnel, technicians, 
commercial service personnel such as a driver, salesperson, etc., 
4 = middle management personnel, personnel of state organs, 
party and government organizations, personnel of public 
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institutions, scientific and technical personnel such as a teacher, 
doctor, etc. 5 = senior management personnel, party and 
government organs of leading cadres, private owners such as a 
civil servant, manager, etc.), level of education (father/mother 
divided in accordance with scores concerning standard assessment 
subjects with 6 levels of education for parents; 1 = elementary 
school or primary school, 2 = junior high school degree, 3 = high 
school or technical secondary school degree, 4 = college degree, 
5 = bachelor's degree, 6 = graduate degree or above), and annual 
family income (RMB was used as the economic standard to 
evaluate the economic conditions of the subjects on a 10-point 
scale, 1 = no income, 2 = 2,000 RMB or less, 3 = 2,000–5,000 RMB, 
4 = 5,000–10,000 RMB, 5 = 10,000–30,000 RMB, 6 = 30,000–50,000 
RMB, 7 = 50,000–100,000 RMB, 8 = 100,000–150,000 RMB, 
9 = 150,000–200,000 RMB, 10 = 200,000 RMB and above).

MacArthur scale of subjective social status
This scale is a self-report tool. The scale features a single 

dimension and includes only one item. It is used as a subjective 
evaluation of the social status, social status, and economic level of 
both students and nonstudents as well as the degrees of visibility 
and respect, reputation and prestige associated with those 
individuals (Goodman et  al., 2007). The scale is scored on a 
10-point scale. The higher the corresponding score selected by the 
subject is, the higher the subject’s level social status according to 
his or her subjective evaluation.

Saving inventory-revised
This inventory is a self-report tool used to assess the severity of 

hoarding disorder in subjects (Frost et al., 2004). The scale includes 
21 items, which are divided into three dimensions: clutter, difficulty 
discarding, and excessive acquisition. The original SI-R has been 
proven to exhibit good psychometric characteristics in terms of 
internal consistency, confidence, convergence and divergence (Tolin 
et al., 2010; Frost et al., 2011). The total score of the scale ranges 
from 0 to 92, with a 5-point scale ranging from 0 (never) to 4 
(extremely) for each item. The higher the subject's assessment score 
is, the more likely he or she is to engage in the behavior in question. 
Recently, Kellman-McFarlane et  al. proposed 39 points as the 
optimal threshold to distinguish hoarders from nonhoarders by 
reference to the receiver operating characteristic curve (Kellman-
McFarlane et al., 2019).

Depression anxiety stress scale-21
This scale is a self-report tool used to assess participants' levels 

of negative emotions such as depression, anxiety and stress. The 
scale consists of 21 items divided into 3 dimensions in accordance 
with Clark and Watson's tripartite model (Henry and Crawford, 
2005), namely, depression (sadness, anhedonia, lack of initiative, 
low self-esteem, etc.), anxiety (panic, fear, etc.) and stress 
(irritability, impatience, tension, etc.). Experience has proven that 
DASS-21 exhibits good psychometric characteristics in various 
environments (Henry and Crawford, 2005). The total score of the 
scale is 0–63 points (0–21 points for each dimension), and the 

score for each item is 0–3 points (always matched). The higher the 
evaluation score of the subject is, the higher the corresponding 
levels of depression, anxiety and stress.

Fear of COVID-19 scale
This scale is a self-report tool used to assess subjects’ level of 

fear during the COVID-19 pandemic. Following a revision, the 
scale consists of 7 items and a single dimension. The original 
FCV-19S has been shown to exhibit good psychometric 
characteristics in various situations (Bäuerle et  al., 2020a,b; 
Hetkamp et al., 2020; Musche et al., 2020; Weismüller et al., 2020; 
Schweda et al., 2021; Skoda et al., 2021a,b). Each item is scored on 
a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly 
agree). The higher the subject's assessment score is, the stronger 
that subject’s level of fear of the novel coronavirus.

Hoarding frequency scale (from store)
This scale is a self-report tool used to assess hoarding 

frequency via a single item that asked respondents how often they 
hoarded supplies from a grocery store or department store over 
the past 7 days. The Hoarding Frequency Scale features a single 
dimension and only one item, and it has been shown to exhibit 
good psychometric characteristics in various environments 
(Oosterhoff and Palmer, 2020). The total score of the scale ranged 
from 1 to 5, and each item is scored from 1 (never) to 5 (very 
frequently). The higher the evaluation score of the subject is, the 
more frequently that subject exhibits hoarding behavior.

Statistical analysis
After entering the data into the computer, we used SPSS 21.0 

software for data analysis. The steps are as follows: First, the 
deviation analysis of common methods; Secondly, descriptive 
statistics and Pearson correlation analysis were carried out for the 
main variables. Third, the t-test was used to determine the 
differences in relevant indicators between student samples and 
nonstudent samples, and between hoarders and nonhoarders. 
Fourthly, the process plug-in developed by Hayes is used to select 
models 7, 8, 14, 15, 58, 59 to test the mediation model and 
moderation model regulation model respectively. Descriptive 
statistics are reported as mean +/− standard deviation. 
Independent sample t-test is to divide the samples into student 
samples and nonstudent samples, as well as into hoarder samples 
and nonhoarder samples for analysis. We planned a mediation and 
moderation analysis with bootstrapping techniques using the 
PROCESS macro for SPSS (version 3.0; Hayes, 2015). Overall, 
we performed six models, using consistently the total FCV-19S 
score as an independent variable. SI-R (Clutter, Difficulty 
Discarding and Excessive Acquisition) and Hoarding Frequency 
Scale scores served as dependent variables in separately calculated 
models. DASS-21 (Anxiety, Depression, and Stress) total score and 
subscale score were used as mediating variables. We performed 
10,000 bootstrap samples to generate a 95% bias-corrected 
confidence interval of the indirect effect a*b. In our mediation 
analysis, the a path represented the path from FCV-19S to 
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DASS-21, and the b path represented the path from DASS-21 to 
SI-R and Hoarding Frequency Scale. The output from our model 
also included path c, the path from FCV-19S to SI-R and Hoarding 
Frequency Scale. Additionally, we conducted a moderation model 
with total FCV-19S score serving as an independent variable, 
while SI-R and Hoarding Frequency Scale total scores were used 
again as dependent variables in separately calculated models. In 
this model, educational background, economic level and social 
status are moderating variables.

Results

Description of the sample

Statistics are described in terms of percentages, the mean and 
standard deviation for a normal distribution curve, and median 
and range (Min–Max) for a nonnormal distribution curve. All the 
subjects were from China (n = 643, 100%), and the average age of 
participants was 25.28 (8.03) years old. In terms of education, at 
least 545 participants (84.76%) had a bachelor's degree or higher 
level of education, with the average score being 1.94 (0.49). In 
terms of age, the mean age of subjects who were assessed as 
hoarders (n = 187) was 25.37 (7.21) years. Among the samples, the 
mean total score of the evaluated SI-R was 33.14 (11.89), the mean 
total score on DASS-21 was 12.15 (11.39), and the mean total 
score on FCV-19S was 17.56 (6.15). The average score on the 
Hoarding Frequency Scale was 2.39 (0.89). In addition, 
participants’ average economic level was 6.45 (1.95). The specific 
clinical data of the subjects are summarized in Table 1.

Common method bias test of variables

The results of the principal component factor analysis showed 
that 12 factors in the total samples featured a characteristic 
grounding greater than 1 and that the variation explained by the 
first factor was only 23.51%, i.e., less than 40% of the critical 
standard, there is no evidence of a common method bias.

Correlation analysis among scales

Pearson correlation analysis of each scale and the demographic 
information showed that educational background was significantly 
correlated with scores on the DASS-21 total scale and subscale, 
FCV-19S and Hoarding Frequency Scale. The McArthur subjective 
social status scale was only correlated significantly with economic 
level and educational background. The DASS-21 total scale and 
subscale were significantly correlated with the SI-R total scale and 
subscale. In addition, the FCV-19S and Hoarding Frequency Scale 
were significantly correlated with the other scales. The correlation 
analysis among the specific scales is shown in Table 2.

Comparison of scores on various scales 
between students and nonstudents

An independent samples t-test analysis was conducted on the 
scale data for both students and nonstudents. Statistical data 
showed that MacArthur Scale of Subjective Social Status scores, 
total FCV-19S scores and economic level of school students were 
significantly lower than those of nonstudents, educational 
background scores were significantly higher for students than 
nonstudents, and Fear of COVID-19 Scale scores were significantly 
lower for students than nonstudents. No significant differences 
were found with respect to the other demographic data or scale 
and subscale scores. The comparison data of the scores on all the 
scales are summarized in Table 3.

Comparison of scale scores for hoarders and 
nonhoarders

According to the scoring criteria suggested by Frost et al., 
we divided all samples into hoarders and nonhoarders by reference 
to the SI-R scale with a critical value of 41. Independent sample 
t-test analysis was conducted on the data of each scale for both 
hoarders and nonhoarders. The statistical results showed that the 
scores of DASS-21, its subscale and FCV-19S were significantly 
higher for hoarders than for nonhoarders (p < 0.01) and that the 
difference in these scores was statistically significant. No 
significant differences were found for the demographic data or 

TABLE 1 Summary of participants’ clinical features.

Means (SD) Cut-off scores % of individuals at the clinical level

Saving inventory-revised 33.14 (11.89) ≥41 (Frost et al., 2004; Tolin et al., 2011) 29.08%

Clutter 12.15 (5.64) ≥17 (Frost et al., 2004; Tolin et al., 2011) 22.40%

Difficulty discarding 10.59 (3.80) ≥14 (Frost et al., 2004; Tolin et al., 2011) 22.86%

Excessive acquisition 10.40 (3.94) ≥9 (Frost et al., 2004; Tolin et al., 2011) 67.81%

Depression anxiety stress scale-21 12.15 (11.39) – –

Depression 3.69 (4.09) >9 (Frost et al., 2011) 9.18%

Anxiety 3.70 (3.83) >7 (Frost et al., 2011) 14.62%

Stress 4.76 (4.12) >14 (Frost et al., 2011) 2.02%

Fear of COVID-19 scale 17.55 (6.15) – –

Hoarding frequency scale 2.39 (0.89) – –

Educational background 1.94 (0.49) – –

Economic level 6.45 (1.95) – –
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scale and subscale scores. The comparison of scores between 
DASS-21 and FCV-19S is shown in Figure 1.

Hierarchical linear regression analysis of 
SI-R, DASS-21 and FCV-19S

As shown in Tables 4, 5, SI-R is strongly correlated with 
DASS-21 and FCV-19S scores. With respect to fear of the 
COVID-19 pandemic in the context of the magnitude and 
frequency of hoarding behavior during this process, we further 
investigate whether DASS-21 scores play a mediating role in this 
process for all participants. Statistical analysis of the available data 
for all the samples demonstrates that DASS-21 scores regarding 
clutter and excessive acquisition constitute a significant portion of 
the mediating effect. The specific multiple linear regression 
analysis is summarized in Tables 4, 5.

An analysis of the moderating effect of 
level of education and income in on 
increasing hoarding behavior induced by 
fear of COVID-19 as mediated by DASS-21

Based on the results of the correlation analysis and multiple 
linear regression analysis of this study (as shown above), 
we selected the overall sample, student sample and nonstudent 
sample to explore the mediating and moderating effects of other 
scales and variables on the SI-R, DASS-21, FCV-19S and Hoarding 
Frequency Scale in further detail. According to the analysis of the 
mediating and moderating effects of level of education and 
income, the statistical results show that these factors have a 
significant moderating effect on multiple models of the Hoarding 
Frequency Scale as a dependent variable among both the student 
and overall samples, but not among the nonstudent sample 

(Figures  2A,B). Compared with the student sample, the 
educational background and income of the nonstudent sample 
had less of a moderating effect on the depression, anxiety and 
stress caused by fear of COVID-19. However, this variable has a 
more regulative effect on the clutter and excessive acquisition 
behavior caused by depression, anxiety and stress, but not on 
difficulty discarding (Supplementary Tables S1–S6). In this context, 
fear of COVID-19 may have a particular effect on the nonstudent 
sample via anxiety (Figures 2C–F). The analysis of the important 
mediating and moderating effects of level of education income 
among the entire sample, the student sample and the nonstudent 
sample is shown in Figure 2.

Discussion

In this study, an online questionnaire was used to explore the 
impact of COVID-19 on the mood and hoarding behavior of 
individuals from different educational backgrounds. In addition, 
the method of manual intervention was used to review the 
quality of individuals’ answers to facilitate the selection of 
answers and improve efficiency. Ultimately, a total of 643 valid 
samples were obtained (after eliminating questionnaires that 
took less than 180 s to complete). To the best of our knowledge, 
this was the first study to use the DASS-21 mediation model and 
educational, economic, and subjective social status to investigate 
whether the association between FCV-19S and SI-R can 
be  partially explained by the psychological effects of the 
COVID-19 pandemic. Two main assessment findings are 
reported. First, the level of education of the population sample, 
college student sample and professional sample, using the 
Hoarding Behavior Scale or SI-R as the dependent variable, has 
a significant moderating effect on the various models, but the 
sample’s level of social status does not. Second, DASS-21 
significantly mediates the effect of FCV-19S on SI-R and 

TABLE 2 Summary of the analysis of correlations among the scales (r).

1 2 3 4 5 6 7 8 9 10 11 12

Educational background (1)

Economic level (2) <0.01**

Clutter (3) 0.29 0.06

Difficulty discarding (4) 0.44 0.05 <0.01**

Excessive acquisition (5) 0.05 0.07 <0.01** <0.01**

Saving inventory-revised (6) 0.17 0.03* <0.01** <0.01** <0.01**

Depression (7) <0.01** 0.01* <0.01** <0.01** <0.01** <0.01**

Anxiety (8) <0.01** <0.01** <0.01** <0.01** <0.01** <0.01** <0.01**

Stress (9) 0.01* <0.01** <0.01** <0.01** <0.01** <0.01** <0.01** <0.01**

Depression anxiety stress scale-21 (10) <0.01** <0.01** <0.01** <0.01** <0.01** <0.01** <0.01** <0.01** <0.01**

Fear of COVID-19 scale (11) <0.01** 0.5 <0.01** <0.01** <0.01** <0.01** <0.01** <0.01** <0.01** <0.01**

Hoarding frequency scale (12) 0.02* 0.09 <0.01** <0.01** <0.01** <0.01** <0.01** <0.01** <0.01** <0.01** <0.01**

MacArthur scale of subjective social 

status (13)

0.04* <0.01** 0.83 0.77 0.35 0.61 0.13 0.95 0.12 0.26 0.28 0.12

*p < 0.05, calculated using 2-tailed bivariate correlations; **p < 0.01, calculated using 2-tailed bivariate correlations.

https://doi.org/10.3389/fpsyg.2022.996486
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Zhao et al. 10.3389/fpsyg.2022.996486

Frontiers in Psychology 07 frontiersin.org

Hoarding Behavior Scale scores. Our research can facilitate the 
development of targeted knowledge publicity and psychotherapy 
programs for individuals from different social strata, with 
different incomes and from different educational backgrounds. 
This approach can reduce the mass panic caused by COVID-19 
and the shortage of supplies caused by excessive hoarding, 
thereby reducing the delivery pressure faced by the material 
transportation system during the pandemic.

The impact of fear of the COVID-19 pandemic on physical 
and psychological stress responses has received a great deal of 
attention. Studies have shown that COVID-19 has increased 
people's anxiety, depression, insomnia, hoarding and other 
behaviors and has even aggravated these characteristics into 
mental diseases, thereby seriously harming people's physical and 

mental health (Fontenelle and Miguel, 2020; Fontenelle et  al., 
2021; Kim et al., 2021; Franklin et al., 2022).

Our questionnaire design was the first to quantify the 
correlations among people's fear of COVID-19, negative emotions 
(depression, anxiety and stress), educational background, income, 
social status and hoarding behavior. Our analysis of the entire 
sample showed that people's fear of COVID-19 was positively 
correlated with negative emotions (depression, anxiety and stress), 
which is similar to the conclusions of previous studies. Our study 
was the first to discover that academic degree is negatively correlated 
with fear of COVID-19, negative emotions (depression, anxiety and 
stress), and hoarding frequency. This result may be related to the 
higher cognitive level of highly educated individuals, such as certain 
knowledge related to disease prevention and control and health 

TABLE 3 Summary of data for each scale score comparison (x ± s).

Parameter Students (N = 438) Nonstudents (N = 205) t p

MacArthur scale of subjective social status 4.30 ± 1.56 5.36 ± 1.97 –6.753 <0.01**

Clutter 12.16 ± 5.50 12.12 ± 5.92 0.099 0.92

Difficulty discarding 10.73 ± 3.65 10.30 ± 4.10 1.326 0.19

Excessive acquisition 10.45 ± 3.74 10.30 ± 4.32 0.421 0.67

Saving inventory-revised 33.34 ± 11.27 32.72 ± 13.14 0.584 0.56

Depression 3.78 ± 4.12 3.50 ± 4.05 0.811 0.42

Anxiety 3.86 ± 3.91 3.35 ± 3.64 1.580 0.11

Stress 4.78 ± 4.21 4.72 ± 3.94 0.183 0.86

Depression anxiety stress scale-21 12.42 ± 11.59 11.57 ± 10.97 0.888 0.38

Fear of COVID-19 scale 17.15 ± 5.76 18.41 ± 6.84 –2.28 0.02*

Hoarding frequency scale 2.35 ± 0.91 2.47 ± 0.84 –1.52 0.13

Educational background 1.99 ± 0.43 1.84 ± 0.60 3.11 <0.01**

Economic level 6.29 ± 1.95 6.77 ± 1.92 –2.869 <0.01**

*p < 0.05, calculated using 2-tailed bivariate correlations; **p < 0.01, calculated using 2-tailed bivariate correlations.

A B

FIGURE 1

(A) Histogram model of the comparison of FCV-19S scores between hoarders and nonhoarders. (B) Histogram model of the comparison of DASS-
21 scores between hoarders and nonhoarders. The difference between the two scores was statistically significant (**p < 0.01).
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literacy (Li and Liu, 2020). This knowledge enables highly educated 
individuals to react to the negative news caused by the novel 
coronavirus in a more rational manner and to exhibit greater ability 
to engage in information screening (Kim et al., 2021), which can 
effectively reduce the possibility of individuals blindly hoarding 
daily necessities. Simultaneously, highly educated individuals may 
have a high degree of understanding of the transmission vectors of 
COVID-19 and can better comply with personal protective 
measures (Bazaid et  al., 2020). In addition, highly educated 
individuals can continue to maintain a high frequency of exercise 
during the closures caused by the pandemic (de Boer et al., 2021), 
and such a high frequency of exercise may make it easier for these 
individuals to release and relieve negative emotions, thereby 
allowing them to exhibit fewer symptoms such as depression and 
anxiety (Wolf et al., 2021). There are negative correlations among 
family income, hoarding behavior and negative emotions 
(depression, anxiety and stress). That is, high family income may 
offer individuals more material security and a stronger ability to 
withstand the risks caused by the blockade, such that high-income 
individuals do not need to worry about the decline in quality of life 
caused by economic problems (Bierman et al., 2021). Furthermore, 
such a level of income mitigates the influence of life pressure caused 
by insufficient income that can lead to individual depression, 
anxiety and other symptoms (Ettman et al., 2020). Interestingly, 
subjective social status is not associated with hoarding behavior or 
negative emotions, and higher income does not reduce COVID-19 

fear to the same degree as higher education. Therefore, it can 
be  speculated that increasing residents' income can reduce 
individual hoarding behavior, but reducing people's psychological 
fear of COVID-19 nevertheless requires the improvement of the 
overall cognitive level nationwide.

Subsequently, we further split the overall sample into student 
samples and nonstudent samples. Following a comparative 
analysis of the scale data between the two samples, it can 
be concluded that the economic level and subjective social status 
of the student sample are significantly higher than those of the 
nonstudent sample during the COVID-19 period. Our analysis 
suggests that this finding may be due to the different environments 
faced by students and nonstudents. People who are not on campus 
are frequently employed and live off campus and can move freely 
within a certain area, while the activity areas of on-campus 
students are usually limited to the campus (Mallapaty, 2022). In 
addition, these groups face different risks from COVID-19, since 
people who are not in school are frequently quarantined, unable 
to work and lose income after contracting or coming into close 
contact with COVID-19. In-school students who become infected 
or experience close contact with COVID-19 are also treated in 
isolation. Unlike those who are not in school, in-school students 
do not face pressure regarding income, and they can continue to 
study for their specialized courses normally via the internet. In 
this study, the subjective social rank and fear of COVID-19 of 
nonstudents were significantly higher than those reported by 

TABLE 4 Results of mediation analysis (clutter).

Clutter DASS-21 Clutter

B SE t p β B SE t p β B SE t p β

Constant 7.166** 0.64 11.194 <0.01 – 0.185 1.266 0.146 0.884 – 7.139** 0.613 11.641 <0.01 –

FCV-19S 0.284** 0.034 8.249 <0.01 0.31 0.682** 0.068 10.017 <0.01 0.368 0.184** 0.035 5.195 <0.01 0.201

DASS-21 0.146** 0.019 7.643 <0.01 0.296

R2 0.096 0.135 0.172

Adjust R2 0.095 0.134 0.169

F F(1,641) = 68.042 F(1,641) = 100.336 F(2,640) = 66.274

Value p < 0.01 p < 0.01 p < 0.01

*p < 0.05, calculated using 2-tailed bivariate correlations; **p < 0.01, calculated using 2-tailed bivariate correlations.

TABLE 5 Results of mediation analysis (excessive acquisition).

Excessive acquisition DASS-21 Excessive acquisition

B SE t p β B SE t p β B SE t p β

Constant 6.626** 0.443 14.962 <0.01 – 0.185 1.266 0.146 0.884 – 6.604** 0.415 15.9 <0.01 –

FCV-19S 0.215** 0.024 9.024 <0.01 0.336 0.682** 0.068 10.017 <0.01 0.368 0.132** 0.024 5.479 <0.01 0.206

DASS-21 0.122** 0.013 9.428 <0.01 0.354

R2 0.113 0.135 0.221

Adjust R2 0.111 0.134 0.218

F F (1,641) = 81.432 F (1,641) = 100.336 F (2,640) = 90.738

Value p < 0.01 p < 0.01 p < 0.01

*p < 0.05, calculated using 2-tailed bivariate correlations; **p < 0.01, calculated using 2-tailed bivariate correlations.
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current students, which is consistent with the expected results. In 
the sample of students, educational background, family income 
and subjective social status were not correlated with hoarding 
behavior. Among these factors, level of education only had an 
impact on fear of COVID-19 and negative emotions, and among 
nonstudents, level of education was only negatively correlated 
with fear of COVID-19 fear, while family income was more closely 

correlated with hoarding behavior and negative emotions 
(depression, anxiety and pressure). A degree may entail a higher 
level of knowledge and ability, indicating that for students in 
school, attainment of a degree can reduce their fear of COVID-19.

Studies have shown that fear of COVID-19 can cause anxiety, 
depression and other mental diseases (Fitzpatrick et al., 2020; 
Nicomedes and Avila, 2020; Stein, 2020; Millroth and Frey, 2021; 

A B

C D

E F

FIGURE 2

(A) DASS-21 mediating and moderating model of the correlation between FCV-19S scores and Hoarding Frequency Scale scores. c is the direct 
effect of FCV-19S scores and Hoarding Frequency Scale scores; a and b are the fully normalized indirect effects of DASS-21 (student sample). 
(B) DASS-21 mediating and moderating model of the correlation between FCV-19S scores and Hoarding Frequency Scale scores. c is the direct 
effect of FCV-19S scores and Hoarding Frequency Scale scores; a and b are the fully normalized indirect effects of DASS-21 scores (overall 
sample). (C,D) Anxiety mediating and moderating model of the correlation between FCV-19S scores and clutter. c is the direct effect of FCV-19S 
scores and clutter; a and b are the fully normalized indirect effects of anxiety (nonstudent sample). (E,F) Anxiety mediating and moderating model 
of the correlation between FCV-19S scores and excessive acquisition. c is the direct effect of FCV-19S scores and excessive acquisition; a and b 
are the fully normalized indirect effects of anxiety (nonstudent sample).
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Ypsilanti et al., 2021). Reducing people's fear of COVID-19 is 
important not only to improve their ability to cope but also to 
reduce rates of depression and anxiety.

Our study used analyses of mediating and moderating effects 
to explore the relationships among COVID-19 fear, severity of 
psychological distress (anxiety, depression, and stress), and 
hoarding severity. Mediation analysis refers to a series of methods 
aimed at extracting causal mechanism information concerning the 
influence of predictors on results (Mokhayeri and Mansournia, 
2019). We also took into account individuals’ subjective social status 
and educational backgrounds and found that the severity of 
psychological distress has a partial mediating effect on the hoarding 
behavior caused by fear of COVID-19 in the whole sample. To our 
knowledge, no prior studies have explored the mediating patterns 
operative among individual fear of COVID-19, severity of 
psychological distress, and hoarding severity. This research can 
facilitate a better understanding of the relationship between negative 
emotions in communities and abnormal hoarding behavior in the 
context of the COVID-19 pandemic, which can be  reduced by 
decreasing people's fear of COVID-19 and their levels of depression 
and anxiety. Interestingly, after we  analyzed the mediating and 
moderating effects in the context of the subscale on the nonstudent 
sample, we  found that depression, anxiety and stress played a 
mediating role in the excessive acquisition behavior and 
accumulation behavior caused by fear of COVID-19. In addition, 
fear of COVID-19  in particular may have a specific effect on 
nonstudent samples via anxiety. Among these mediating effects, 
educational background and income play a moderating role in the 
process by which depression, anxiety and stress promote an increase 
in excessive seeking and accumulation behavior, respectively 
(Supplementary Tables S1–S6). In this context, depression, anxiety, 
and stress do not, for the most part, mediate the process of 
COVID-19 fear-induced difficulty discarding. This result could 
be due to people’s focus on buying large quantities of necessities due 
to the quarantines and lockdowns instituted in response to 
the-COVID-19 pandemic. Such anxious and panic-related buying 
behavior is the main driving factor of the accumulation of items and 
excessive demand (Teufel et al., 2020), but it is unrelated to difficulty 
discarding. In other words, during the pandemic, people tend to 
focus on buying behaviors to alleviate the anxiety and stress 
resulting from the COVID-19 pandemic (Tse et al., 2022), while less 
attention is given to the discarding of everyday items. The 
moderating effect of educational background and income may 
be  due to the fact that individuals with superior educational 
backgrounds generally have higher levels of awareness of measures 
related to pandemic prevention and control (Bazaid et al., 2020; Li 
and Liu, 2020; Li et al., 2021), which can prevent the blind buying 
and hoarding behaviors caused by anxiety, pressure and other 
emotional factors. High income can greatly reduce the impact of the 
pandemic on daily life, allowing individuals to maintain a high level 
of quality of life without anxiety that can promote an increase in 
hoarding behavior (Xiong et al., 2020; Huang et al., 2022). It is 
worth noting that compared with the student sample, educational 
background and income in the nonstudent sample have lesser 

moderating effects on the depression, anxiety and stress resulting 
from fear of COVID-19 and greater moderating effects on the 
excessive acquisition behavior and clutter behavior caused by 
depression, anxiety and stress.

Although the findings are interesting, some limitations still exist 
in the present study. During the survey period, the COVID-19 
epidemic situation and related prevention and control policies are 
changing rapidly, and the epidemic trend and policy change are easy 
to affect the public's emotional level, thus reducing the accuracy of 
the survey results. Therefore, we choose to shorten the survey time 
to 3 days to minimize the instability of the psychological and 
emotional level and hoarding level of the survey population. In 
addition, the sample size will be further reduced after the sample is 
divided into student samples and nonstudent samples. However, 
according to the data analyzed, the sample size of N = 643 is also 
sufficient to reflect and express the correlation between COVID-19 
fear and hoarding behavior among the current domestic population. 
Our findings therefore suggest a new strategy: governments could 
raise awareness of COVID-19 by encouraging media campaigns, or 
by targeting subsidies to those disproportionately affected by the 
pandemic. These measures have a positive moderating effect on 
improving hoarding behavior indirectly caused by fear of contracting 
COVID-19. However, the depression, anxiety and stress caused by 
fear of COVID-19 must also be managed in other ways, such as 
counseling by a professional counselor or taking medication for 
mental illness.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and 
approved by Medical Ethics Committee of Hebei Medical 
University. Written informed consent for participation was not 
required for this study in accordance with the national legislation 
and the institutional requirements.

Author contributions

HS: conceptualization, methodology, supervision, resources, 
and review and editing. YZ: conceptualization, methodology, 
data curation, supervision, and review and editing. YY: 
conceptualization, methodology, data curation, writing-original 
draft, formal analysis, and writing-review and editing. RZ: 
conceptualization, methodology, data curation, and formal 
analysis. YC, SG, YLiu, SW, HZ, HC, and YLi: conceptualization, 
methodology, and data curation. All authors contributed to the 
article and approved the submitted version.

https://doi.org/10.3389/fpsyg.2022.996486
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Zhao et al. 10.3389/fpsyg.2022.996486

Frontiers in Psychology 11 frontiersin.org

Funding

This study was partly financed by the National Natural 
Science Foundation of China (82171536 and 81771462), the 
Innovative Research Group Project of Hebei Province Natural 
Science Foundation (H2021206203), and the Hebei Medical 
University College Students Innovative Experiment Project 
(USIP2022074).

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2022.996486/
full#supplementary-material

References
Battle, D. E. (2013). Diagnostic and statistical manual of mental disorders (DSM). 

Codas 25, 191–192. doi: 10.1590/s2317-17822013000200017

Bäuerle, A., Steinbach, J., Schweda, A., Beckord, J., Hetkamp, M., Weismüller, B., 
et al. (2020a). Mental health burden of the COVID-19 outbreak in Germany: 
predictors of mental health impairment. J. Prim. Care Community Health 
11:2150132720953682. doi: 10.1177/2150132720953682

Bäuerle, A., Teufel, M., Musche, V., Weismüller, B., Kohler, H., Hetkamp, M., et al. 
(2020b). Increased generalized anxiety, depression and distress during the 
COVID-19 pandemic: a cross-sectional study in Germany. J. Public Health (Oxf.) 
42, 672–678. doi: 10.1093/pubmed/fdaa106

Bazaid, A. S., Aldarhami, A., Binsaleh, N. K., Sherwani, S., and Althomali, O. W. 
(2020). Knowledge and practice of personal protective measures during the 
COVID-19 pandemic: a cross-sectional study in Saudi  Arabia. PLoS One 
15:e0243695. doi: 10.1371/journal.pone.0243695

Benatti, B., Albert, U., Maina, G., Fiorillo, A., Celebre, L., Girone, N., et al. (2020). 
What happened to patients with obsessive compulsive disorder during the 
COVID-19 pandemic? a multicentre report from tertiary clinics in Northern Italy. 
Front. Psychiatry 11:720. doi: 10.3389/fpsyt.2020.00720

Bierman, A., Upenieks, L., Glavin, P., and Schieman, S. (2021). Accumulation of 
economic hardship and health during the COVID-19 pandemic: social causation or 
selection? Soc. Sci. Med. 275:113774. doi: 10.1016/j.socscimed.2021.113774

Chan, S. M., Chiu, F. K., Lam, C. W., Leung, P. Y., and Conwell, Y. (2006). Elderly 
suicide and the 2003 SARS epidemic in Hong Kong. Int. J. Geriatr. Psychiatry 21, 
113–118. doi: 10.1002/gps.1432

Cheng, G. H. L., and Chan, D. K. S. (2008). Who suffers more from job insecurity? 
a meta-analytic review. Appl. Psychol. 57, 272–303. doi: 10.1111/ 
j.1464-0597.2007.00312.x

Cheung, Y. T., Chau, P. H., and Yip, P. S. (2008). A revisit on older adults suicides 
and severe acute respiratory syndrome (SARS) epidemic in Hong Kong. Int. J. 
Geriatr. Psychiatry 23, 1231–1238. doi: 10.1002/gps.2056

Davidson, E. J., Dozier, M. E., Pittman, J. O. E., Mayes, T. L., Blanco, B. H., 
Gault, J. D., et al. (2019). Recent advances in research on hoarding. Curr. Psychiatry 
Rep. 21:91. doi: 10.1007/s11920-019-1078-0

de Boer, W. I. J., Mierau, J. O., Schoemaker, J., Viluma, L., and Koning, R. H. 
(2021). The impact of the Covid-19 crisis on socioeconomic differences in physical 
activity behavior: evidence from the lifelines COVID-19 cohort study. Prev. Med. 
153:106823. doi: 10.1016/j.ypmed.2021.106823

Ettman, C. K., Abdalla, S. M., Cohen, G. H., Sampson, L., Vivier, P. M., and 
Galea, S. (2020). Prevalence of depression symptoms in US adults before and during 
the COVID-19 pandemic. JAMA Netw. Open 3:e2019686. doi: 10.1001/
jamanetworkopen.2020.19686

Faul, F., Erdfelder, E., Lang, A. G., and Buchner, A. (2007). G*power 3: a flexible 
statistical power analysis program for the social, behavioral, and biomedical 
sciences. Behav. Res. Methods 39, 175–191. doi: 10.3758/bf03193146

Fink, M., Bäuerle, A., Schmidt, K., Rheindorf, N., Musche, V., Dinse, H., et al. 
(2021). COVID-19-fear affects current safety behavior mediated by neuroticism-
results of a large cross-sectional study in Germany. Front. Psychol. 12:671768. doi: 
10.3389/fpsyg.2021.671768

Fitzpatrick, K. M., Harris, C., and Drawve, G. (2020). Living in the midst of fear: 
depressive symptomatology among US adults during the COVID-19 pandemic. 
Depress. Anxiety 37, 957–964. doi: 10.1002/da.23080

Fontenelle, L. F., Albertella, L., Brierley, M. E., Thompson, E. M., Destrée, L., 
Chamberlain, S. R., et al. (2021). Correlates of obsessive-compulsive and related 
disorders symptom severity during the COVID-19 pandemic. J. Psychiatr. Res. 143, 
471–480. doi: 10.1016/j.jpsychires.2021.03.046

Fontenelle, L. F., and Miguel, E. C. (2020). The impact of coronavirus (COVID-19) 
in the diagnosis and treatment of obsessive-compulsive disorder. Depress. Anxiety 
37, 510–511. doi: 10.1002/da.23037

Franklin, V., Cintya, L., Mariel, P. Y. M., and Pablo, D. J. (2022). Mental health 
factors that guide individuals to engage in overconsumption behavior during the 
COVID-19 pandemic: a cross-cultural study between USA and Ecuador. Front. 
Public Health 10:844947. doi: 10.3389/fpubh.2022.844947

Frost, R. O., and Hartl, T. L. (1996). A cognitive-behavioral model of compulsive 
hoarding. Behav. Res. Ther. 34, 341–350. doi: 10.1016/0005-7967(95)00071-2

Frost, R. O., Steketee, G., and Grisham, J. (2004). Measurement of compulsive 
hoarding: saving inventory-revised. Behav. Res. Ther. 42, 1163–1182. doi: 10.1016/j.
brat.2003.07.006

Frost, R. O., Steketee, G., and Tolin, D. F. (2011). Comorbidity in hoarding 
disorder. Depress. Anxiety 28, 876–884. doi: 10.1002/da.20861

Goodman, E., Huang, B., Schafer-Kalkhoff, T., and Adler, N. E. (2007). Perceived 
socioeconomic status: a new type of identity that influences adolescents' self-rated 
health. J. Adolesc. Health 41, 479–487. doi: 10.1016/j.jadohealth.2007.05.020

Hayes, A. F. (2015). An index and test of liner moderated mediation. Multivariate 
Behav. Res. 50, 1–22. doi: 10.1080/00273171.2014.962683

Henry, J. D., and Crawford, J. R. (2005). The short-form version of the 
depression anxiety stress scales (DASS-21): construct validity and normative data 
in a large non-clinical sample. Br. J. Clin. Psychol. 44, 227–239. doi: 10.1348/ 
014466505x29657

Hetkamp, M., Schweda, A., Bäuerle, A., Weismüller, B., Kohler, H., Musche, V., 
et al. (2020). Sleep disturbances, fear, and generalized anxiety during 
the COVID-19 shut down phase in Germany: relation to infection rates, deaths, 
and German stock index DAX. Sleep Med. 75, 350–353. doi: 10.1016/j.
sleep.2020.08.033

Huang, C., Feng, Q., Zhang, B., Ren, H., Liu, Z., Kang, Y., et al. (2022). Income 
and social support related with mental health during COVID-19 outbreak in China. 
Medicine (Baltimore) 101:e29022. doi: 10.1097/md.0000000000029022

Kellman-McFarlane, K., Stewart, B., Woody, S., Ayers, C., Dozier, M., Frost, R. O., 
et al. (2019). Saving inventory-revised: psychometric performance across the 
lifespan. J. Affect. Disord. 252, 358–364. doi: 10.1016/j.jad.2019.04.007

Kim, K., Yang, J., Jeon, Y. J., Lee, Y. J., Lee, Y., Kim, H. C., et al. (2021). The effects 
of information-seeking behaviors on prevention behaviors during the COVID-19 
pandemic: the mediating effects of anxiety and fear in Korea. Epidemiol. Health 
43:e2021085. doi: 10.4178/epih.e2021085

Li, X., and Liu, Q. (2020). Social media use, eHealth literacy, disease knowledge, 
and preventive behaviors in the COVID-19 pandemic: cross-sectional study on 
Chinese netizens. J. Med. Internet Res. 22:e19684. doi: 10.2196/19684

https://doi.org/10.3389/fpsyg.2022.996486
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.996486/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.996486/full#supplementary-material
https://doi.org/10.1590/s2317-17822013000200017
https://doi.org/10.1177/2150132720953682
https://doi.org/10.1093/pubmed/fdaa106
https://doi.org/10.1371/journal.pone.0243695
https://doi.org/10.3389/fpsyt.2020.00720
https://doi.org/10.1016/j.socscimed.2021.113774
https://doi.org/10.1002/gps.1432
https://doi.org/10.1111/j.1464-0597.2007.00312.x
https://doi.org/10.1111/j.1464-0597.2007.00312.x
https://doi.org/10.1002/gps.2056
https://doi.org/10.1007/s11920-019-1078-0
https://doi.org/10.1016/j.ypmed.2021.106823
https://doi.org/10.1001/jamanetworkopen.2020.19686
https://doi.org/10.1001/jamanetworkopen.2020.19686
https://doi.org/10.3758/bf03193146
https://doi.org/10.3389/fpsyg.2021.671768
https://doi.org/10.1002/da.23080
https://doi.org/10.1016/j.jpsychires.2021.03.046
https://doi.org/10.1002/da.23037
https://doi.org/10.3389/fpubh.2022.844947
https://doi.org/10.1016/0005-7967(95)00071-2
https://doi.org/10.1016/j.brat.2003.07.006
https://doi.org/10.1016/j.brat.2003.07.006
https://doi.org/10.1002/da.20861
https://doi.org/10.1016/j.jadohealth.2007.05.020
https://doi.org/10.1080/00273171.2014.962683
https://doi.org/10.1348/014466505x29657
https://doi.org/10.1348/014466505x29657
https://doi.org/10.1016/j.sleep.2020.08.033
https://doi.org/10.1016/j.sleep.2020.08.033
https://doi.org/10.1097/md.0000000000029022
https://doi.org/10.1016/j.jad.2019.04.007
https://doi.org/10.4178/epih.e2021085
https://doi.org/10.2196/19684


Zhao et al. 10.3389/fpsyg.2022.996486

Frontiers in Psychology 12 frontiersin.org

Li, J. B., Zhang, R., Wang, L. X., and Dou, K. (2021). Chinese public's panic buying 
at the beginning of COVID-19 outbreak: the contribution of perceived risk, social 
media use, and connection with close others. Curr. Psychol. 1–10. doi: 10.1007/
s12144-021-02072-0

Lin, C. Y., Hou, W. L., Mamun, M. A., Aparecido da Silva, J., Broche-Pérez, Y., 
Ullah, I., et al. (2021). Fear of COVID-19 scale (FCV-19S) across countries: 
measurement invariance issues. Nurs. Open 8, 1892–1908. doi: 10.1002/nop2.855

Mallapaty, S. (2022). China's zero-COVID strategy: what happens next? Nature 
602, 15–16. doi: 10.1038/d41586-022-00191-7

Marazziti, D., Pozza, A., Mucci, F., and Dettore, D. (2021). Compulsive hoarding 
symptoms and the role of mindfulness skills during social distancing for the 
COVID-19 pandemic: an exploratory survey. Front. Psychiatry 12:634454. doi: 
10.3389/fpsyt.2021.634454

Mataix-Cols, D., Frost, R. O., Pertusa, A., Clark, L. A., Saxena, S., Leckman, J. F., 
et al. (2010). Hoarding disorder: a new diagnosis for DSM-V? Depress. Anxiety 27, 
556–572. doi: 10.1002/da.20693

Maunder, R., Hunter, J., Vincent, L., Bennett, J., Peladeau, N., Leszcz, M., et al. 
(2003). The immediate psychological and occupational impact of the 2003 SARS 
outbreak in a teaching hospital. CMAJ 168, 1245–1251.

Millroth, P., and Frey, R. (2021). Fear and anxiety in the face of COVID-19: 
negative dispositions towards risk and uncertainty as vulnerability factors. J. Anxiety 
Disord. 83:102454. doi: 10.1016/j.janxdis.2021.102454

Mokhayeri, Y., and Mansournia, M. A. (2019). Methodological point on mediation 
analysis. Int. J. Epidemiol. 48, 1730–1731. doi: 10.1093/ije/dyz104

Musche, V., Bäuerle, A., Steinbach, J., Schweda, A., Hetkamp, M., Weismüller, B., 
et al. (2020). COVID-19-related fear and health-related safety behavior in 
oncological patients. Front. Psychol. 11:1984. doi: 10.3389/fpsyg.2020.01984

Nicomedes, C. J. C., and Avila, R. M. A. (2020). An analysis on the panic during 
COVID-19 pandemic through an online form. J. Affect. Disord. 276, 14–22. doi: 
10.1016/j.jad.2020.06.046

Oosterhoff, B., and Palmer, C. A. (2020). Attitudes and psychological factors 
associated with news monitoring, social distancing, disinfecting, and hoarding 
behaviors among US adolescents during the coronavirus disease 2019 pandemic. 
JAMA Pediatr. 174, 1184–1190. doi: 10.1001/jamapediatrics.2020.1876

Ouellette, M. J., Rowa, K., Soreni, N., Elcock, A., and McCabe, R. E. (2021). 
Exposure to stressful and traumatic life events in hoarding: comparison to clinical 
controls. J. Clin. Psychol. 77, 2216–2227. doi: 10.1002/jclp.23153

Schweda, A., Weismüller, B., Bäuerle, A., Dörrie, N., Musche, V., Fink, M., et al. 
(2021). Phenotyping mental health: age, community size, and depression differently 
modulate COVID-19-related fear and generalized anxiety. Compr. Psychiatry 
104:152218. doi: 10.1016/j.comppsych.2020.152218

Sim, K., Chua, H. C., Vieta, E., and Fernandez, G. (2020). The anatomy of panic 
buying related to the current COVID-19 pandemic. Psychiatry Res. 288:113015. doi: 
10.1016/j.psychres.2020.113015

Skoda, E. M., Bäuerle, A., Schweda, A., Dörrie, N., Musche, V., Hetkamp, M., et al. 
(2021a). Severely increased generalized anxiety, but not COVID-19-related fear in 
individuals with mental illnesses: a population based cross-sectional study in 
Germany. Int. J. Soc. Psychiatry 67, 550–558. doi: 10.1177/0020764020960773

Skoda, E. M., Spura, A., De Bock, F., Schweda, A., Dörrie, N., Fink, M., et al. 
(2021b). Change in psychological burden during the COVID-19 pandemic in 
Germany: fears, individual behavior, and the relevance of information and trust in 
governmental institutions. Bundesgesundheitsblatt Gesundheitsforschung 
Gesundheitsschutz 64, 322–333. doi: 10.1007/s00103-021-03278-0

Stein, M. B. (2020). Editorial: COVID-19 and anxiety and depression in 2020. 
Depress. Anxiety 37:302. doi: 10.1002/da.23014

Subramaniam, M., Abdin, E., Vaingankar, J. A., Picco, L., and Chong, S. A. (2014). 
Hoarding in an Asian population: prevalence, correlates, disability and quality of 
life. Ann. Acad. Med. Singap. 43, 535–543.

Tambling, R. R., Russell, B. S., Park, C. L., Fendrich, M., Hutchinson, M., 
Horton, A. L., et al. (2021). Measuring cumulative stressfulness: psychometric 
properties of the COVID-19 stressors scale. Health Educ. Behav. 48, 20–28. doi: 
10.1177/1090198120979912

Teufel, M., Schweda, A., Dörrie, N., Musche, V., Hetkamp, M., Weismüller, B., 
et al. (2020). Not all world leaders use Twitter in response to the COVID-19 
pandemic: impact of the way of Angela Merkel on psychological distress, behavior 
and risk perception. J. Public Health (Oxf.) 42, 644–646. doi: 10.1093/pubmed/
fdaa060

Tolin, D. F., Frost, R. O., and Steketee, G. (2010). A brief interview for assessing 
compulsive hoarding: the hoarding rating scale-interview. Psychiatry Res. 178, 
147–152. doi: 10.1016/j.psychres.2009.05.001

Tolin, D. F., Meunier, S. A., Frost, R. O., and Steketee, G. (2011). Hoarding among 
patients seeking treatment for anxiety disorders. J. Anxiety Disord. 25, 43–48. doi: 
10.1016/j.janxdis.2010.08.001

Tse, D. C. K., Lau, V. W., Hong, Y. Y., Bligh, M. C., and Kakarika, M. (2022). 
Prosociality and hoarding amid the COVID-19 pandemic: a tale of four countries. 
J. Community Appl. Soc. Psychol. 32, 507–520. doi: 10.1002/casp.2516

Weismüller, B., Schweda, A., Dörrie, N., Musche, V., Fink, M., Kohler, H., 
et al. (2020). Different correlates of COVID-19-related adherent and 
dysfunctional safety behavior. Front. Public Health 8:625664. doi: 10.3389/
fpubh.2020.625664

Wolf, S., Seiffer, B., Zeibig, J. M., Welkerling, J., Brokmeier, L., Atrott, B., et al. 
(2021). Is physical activity associated with less depression and anxiety during the 
COVID-19 pandemic? A rapid systematic review. Sports Med. 51, 1771–1783. doi: 
10.1007/s40279-021-01468-z

Xiong, J., Lipsitz, O., Nasri, F., Lui, L. M. W., Gill, H., Phan, L., et al. (2020). Impact 
of COVID-19 pandemic on mental health in the general population: a systematic 
review. J. Affect. Disord. 277, 55–64. doi: 10.1016/j.jad.2020.08.001

Yıldırım, M., and Güler, A. (2020). Factor analysis of the COVID-19 perceived 
risk scale: a preliminary study. Death Stud. 1–8. doi: 10.1080/07481187.2020.1784311

Yoshino, S., Shimotsukasa, T., Hashimoto, Y., and Oshio, A. (2021). The 
association between personality traits and hoarding behavior during the 
COVID-19 pandemic in Japan. Pers. Individ. Dif. 179:110927. doi: 10.1016/j.
paid.2021.110927

Ypsilanti, A., Mullings, E., Hawkins, O., and Lazuras, L. (2021). Feelings of 
fear, sadness, and loneliness during the COVID-19 pandemic: findings from two 
studies in the UK. J. Affect. Disord. 295, 1012–1023. doi: 10.1016/j.jad. 
2021.08.031

https://doi.org/10.3389/fpsyg.2022.996486
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1007/s12144-021-02072-0
https://doi.org/10.1007/s12144-021-02072-0
https://doi.org/10.1002/nop2.855
https://doi.org/10.1038/d41586-022-00191-7
https://doi.org/10.3389/fpsyt.2021.634454
https://doi.org/10.1002/da.20693
https://doi.org/10.1016/j.janxdis.2021.102454
https://doi.org/10.1093/ije/dyz104
https://doi.org/10.3389/fpsyg.2020.01984
https://doi.org/10.1016/j.jad.2020.06.046
https://doi.org/10.1001/jamapediatrics.2020.1876
https://doi.org/10.1002/jclp.23153
https://doi.org/10.1016/j.comppsych.2020.152218
https://doi.org/10.1016/j.psychres.2020.113015
https://doi.org/10.1177/0020764020960773
https://doi.org/10.1007/s00103-021-03278-0
https://doi.org/10.1002/da.23014
https://doi.org/10.1177/1090198120979912
https://doi.org/10.1093/pubmed/fdaa060
https://doi.org/10.1093/pubmed/fdaa060
https://doi.org/10.1016/j.psychres.2009.05.001
https://doi.org/10.1016/j.janxdis.2010.08.001
https://doi.org/10.1002/casp.2516
https://doi.org/10.3389/fpubh.2020.625664
https://doi.org/10.3389/fpubh.2020.625664
https://doi.org/10.1007/s40279-021-01468-z
https://doi.org/10.1016/j.jad.2020.08.001
https://doi.org/10.1080/07481187.2020.1784311
https://doi.org/10.1016/j.paid.2021.110927
https://doi.org/10.1016/j.paid.2021.110927
https://doi.org/10.1016/j.jad.2021.08.031
https://doi.org/10.1016/j.jad.2021.08.031

	Association between fear of COVID-19 and hoarding behavior during the outbreak of the COVID-19 pandemic: The mediating role of mental health status
	Introduction
	Materials and methods
	Participants
	Assessment
	Demographic information
	MacArthur scale of subjective social status
	Saving inventory-revised
	Depression anxiety stress scale-21
	Fear of COVID-19 scale
	Hoarding frequency scale (from store)
	Statistical analysis

	Results
	Description of the sample
	Common method bias test of variables
	Correlation analysis among scales
	Comparison of scores on various scales between students and nonstudents
	Comparison of scale scores for hoarders and nonhoarders
	Hierarchical linear regression analysis of SI-R, DASS-21 and FCV-19S
	An analysis of the moderating effect of level of education and income in on increasing hoarding behavior induced by fear of COVID-19 as mediated by DASS-21

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Supplementary material

	 References

