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Abstract: There are limited data concerning the prevalence of post-traumatic stress disorder (PTSD)
among teachers. Therefore, the present study estimated the prevalence of PTSD among mainland
Chinese teachers during the COVID-19 pandemic and to construct a model with mediation and
moderation effects to explain the PTSD. Data collection was conducted in schools in the Jiangxi
province between October and November 2020 among k-12 schoolteachers. An online survey,
including five different psychometric scales, was used to collect data. All participants were assessed
for PTSD using the Chinese version of the PTSD Checklist for DSM-5 (PCL-5). Hayes’ PROCESS
Model 8 was used to examine the potential factors explaining a higher PTSD scores. A total of 2603
teachers from k-12 schools participated. With the cutoff score at 31, the prevalence of PTSD was
12.3% but decreased to 1.0% when the cutoff score was at 49. Nomophobia moderated the effects
of Fear of COVID-19 Scale on PTSD. The findings suggest that fear of COVID-19 among teachers
leads to PTSD via psychological distress, highlighting the moderating effect of nomophobia in this
association. Based on the study’s findings, psychological interventions and educational training are
needed to reduce fear among teachers at higher risk of developing PTSD.

Keywords: SARS-CoV-2; PTSD; fear; teacher

1. Introduction

The novel coronavirus disease-2019 (COVID-19) outbreak which emerged in December
2019 in Wuhan (China) rapidly spread overseas, leading to it being declared a Public Health
Emergency of International Concern (PHEIC) on 30 January 2020, by the World Health
Organization (WHO) Emergency Committee [1]. As a consequence of rapidly increasing
numbers of confirmed cases and deaths, individuals have been experiencing various
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psychological problems such as psychological distress (including depression, anxiety, and
stress) [2,3], fear [4], death distress [5,6], and post-traumatic stress disorders (PTSD) [5].
These concerns arose in all prior infectious outbreaks (e.g., MERS ([middle east respiratory
syndrome] and SARS [severe acute respiratory syndrome]) that took place years ago [7,8].
However, the COVID-19 pandemic has been viewed as a unique threat that has increased
the panic, stress, anxiety, and the potential for depression due to inadequate knowledge
of its transmission, lack of preparedness of the health system, and/or the absence of a
treatment protocol or vaccination program [9,10].

Several cohorts, irrespective of their occupation (e.g., students, teachers, employees),
have suffered psychological stress, experienced reduced autonomy, and felt job insecurity
due to the COVID-19 pandemic [11–13]. Considering the pandemic, the educational sector
was one of the first to suffer after the announcement of interim measures to mitigate the
spread of COVID-19 [14]. Consequently, teachers have had to contend with the strains of
the pandemic itself. More specifically, they have health concerns for themselves and others,
changes brought on by working from home, threats to the current job and future career,
new family and domestic responsibilities, and were often confined to their home [15].
A study conducted in Sweden has shown that teachers were more severely affected by
keeping lower-secondary schools open during the lockdown, and measures to protect them
could be considered [16]. Therefore, the negative effects of the outbreak appear to have
deleterious consequences on teachers.

Post-traumatic stress disorder (PSTD) is a psychological disorder that can occur when
individuals experience a traumatic incident such as natural calamities or infectious disease
outbreaks such as SARS or COVID-19 [17,18]. Its essential feature is the characteristic
symptoms resulting from exposure to a traumatic experience, a personal disastrous event,
which involves death, injury, or threat to others’ physical integrity [19,20]. Prior studies
have reported the prevalence of PTSD for different populations. For example, the preva-
lence of PTSD during the COVID-19 outbreak has been reported at 2.7% among university
students [21], with significantly higher prevalence rates of 57.1% among healthcare work-
ers [22]. To be effective as both caregivers and educators for students, teachers’ mental
health conditions should be addressed. Although students and teachers may suffer from
the same disaster, the literature lacks any data regarding PTSD among teachers during the
COVID-19 pandemic.

Prior studies have shown that participants with high levels of psychological distress
often develop PTSD symptoms [4,5]. This is due to fear of injury and death among indi-
viduals, particularly due to unexpected and unprepared events, which can create panic,
fear, and tension [23]. Furthermore, this unprepared for situation may cause psychological
distress among individuals, which would result in substantial psychological stress and
aggravating PTSD symptoms. One psychological aspect of the COVID-19 pandemic is fear.
Fear of contagion of inappropriate magnitude may result in PTSD due to psychological
distress [24]. Therefore, fear of COVID-19 may be a predictor of PTSD. However, the medi-
ating and moderating mechanisms underlying fear of COVID-19 and PTSD require further
investigation. Therefore, the present study proposed a potential mediation–moderation
model to explain PTSD. More specifically, fear of COVID-19 is postulated as the explaining
factor to PTSD via psychological distress as the mediator and nomophobia as moderator.

The term ‘nomophobia’ refers to the fear of not having a mobile phone or mobile
phone contact [25]. During the COVID-19 pandemic, the dependency on smartphones
has markedly increased [26] as they serve as a key communication device and have other
benefits such as accessing online classes, listening to music, and playing digital games, etc.
All these activities have the potential to exacerbate the feelings of anxiety if individuals are
unable to use their smartphones [27]. Prior studies have shown that individuals experience
increased episodes of anxiety, trembling, perspiration, tachycardia, respiratory alterations,
depression, panic, and fear when they are unable to access their smartphone [28]. Further,
empirical research supported the idea, indicating that individuals with nomophobia suffer
from stress when their smartphones are out of reach [29]. A prior study by Stefan Tams et al.
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pointed out that if control of phone withdrawal is low or uncertainty of event is high,
nomophobia will lead to stress [30]. Therefore, nomophobia could exacerbate the effect of
fear of COVID-19 on PTSD as they share similar symptoms.

Moreover, fear of COVID-19 may be elevated when receiving scary information
concerning COVID-19 via social media on smartphones. Consequently, when a person has
higher levels of nomophobia, they may frequently check information and/or social media
on a smartphone and obtain COVID-19 information that makes them scared. This may
enhance the effect of fear of COVID-19 on PTSD. In order to test the speculation asserted
here, this present study (i) estimated the prevalence of PTSD among mainland Chinese
teachers during the COVID-19 pandemic, and (ii) constructed a moderated mediation
model to explain PTSD. More specifically, the model tested whether the association between
fear of COVID-19 and PTSD is mediated by psychological distress and moderated by
nomophobia; whether the association between fear of COVID-19 and psychological distress
is moderated by nomophobia.

2. Materials and Methods
2.1. Participants and Procedure

The data collection period was between 26 October and November 2020 via the online
survey platform Sojump. A non-probability sampling strategy was employed for data
collection. The research team first sought help from the principals of k-12 schools in Jiangxi
province. After that, the principals who accepted the invitation to participate provided the
online survey link to the schoolteachers. In order to minimize the potential biases caused by
a small number of schools (i.e., teachers in the same school may share similar demographic
characteristics), the present study attempted to invite as many schools as possible. Finally,
a total of 188 schools participated. However, school principals who accepted the present
study’s invitation might have high levels of confidence in their teachers’ mental health.
The online survey was voluntary and anonymous. Informed consent was provided by all
the participants using the e-forms. The Sojump platform prompted participants to complete
all items. Therefore, there were no missing data in the study.

The participants were recruited from Jiangxi as it is a province close to Wuhan, where
the COVID-19 outbreak originated. After the lockdown in Wuhan, some Wuhan residents
traveled to Jiangxi province, which led to Jiangxi being one of the first regions in the world
to experience a large-scale COVID-19 outbreak. Moreover, Jiangxi province is located
in inner China, and its educational infrastructure is less developed than in the coastal
provinces due to its less developed local economy. Therefore, much less attention was paid
to the teacher populations by the authorities. More specifically, the psychological resources
and psychological counseling services during the outbreak of the pandemic (March to
June 2020) were scarce in Jiangxi. Only after September, 2020 (i.e., when the outbreak was
under control), did Jiangxi province introduce a public welfare hotline for psychological
assistance, which teachers and students were encouraged to use.

This study was approved by the Institutional Review Board of the Jianxi Psychological
Consultant Association. The sample size needed for the present study was calculated using
the following equation: d = Z

√
P(1 − P)/n, where n = sample size needed; Z = Z statistic

for a level of confidence (set at 1.96 in the present study); P = Expected proportion (set
at 0.01 in the present study), and d = Precision (set at 0.004 in the present study). The
calculation indicated that 2377 participants were needed.

2.2. Measures

The Chinese PTSD Checklist for DSM-5 (PCL-5) has 20 items that assess the 20 DSM-5
symptoms of PTSD with good reliability and validity [31,32]. It uses a five-point scale from
0 (not at all) to 4 (extremely). The PCL-5 is easy to administer and assesses all symptom
clusters of DSM-5 PTSD over the past month. The total score of the PCL-5 is calculated
by adding the scores of each item [33]. The study used two cutoff scores of 31 and 49. A
cutoff score of 31 was used based on the suggestion of research indicating that a lower
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cutoff score should be considered to increase sensitivity and a higher cutoff score should
be considered when attempting to minimize false positives [34]. Moreover, based on the
suggestion of study by Fung et al. (2019), the present study used another cutoff score of
49 [33]. Fung et al. reported that a cutoff score of 49 appears to yield an optimal balance
between sensitivity and specificity among adult samples. The Cronbach’s α of the PCL-5
in the present study was excellent (0.97).

The seven-item Chinese Fear of COVID-19 Scale (FCV-19S) assesses individuals’ fear of
COVID-19 [35]. Items are responded to on a five-point scale from 1 (strongly disagree) to
5 (strongly agree). A higher score of the FCV-19S represents a greater level of fear of COVID-
19. An example item is “I cannot sleep because I’m worrying about getting COVID-19” [36].
Higher scores indicate greater fear of COVID-19. The Cronbach’s α of the FCV-19S in the
present study was very good (0.89).

The 20-item Chinese Nomophobia Questionnaire (NMPQ) was developed to assess the
dimensions of nomophobia [37]. An example item is “I would feel uncomfortable without
constant access to information through my smartphone”. The NMPQ comprises four factors
(Factor 1: losing connectedness; Factor 2: giving up convenience; Factor 3: not being able
to communicate; Factor 4: not being able to access information). Items are responded to on
seven-point scale from 1 (strongly disagree) to 7 (strongly agree) is applied to each NMPQ
item. The responses are summed up to find a total score. Higher scores indicate greater
severity of nomophobia [38]. The Cronbach’s α of the NMPQ in the present study was
excellent (0.97).

The Chinese Depression, Anxiety, Stress Scale (DASS-21) is a self-report scale assessing
negative affect comprising three seven-item subscales (depression, anxiety, and stress).
Items are responded to on a four-point scale from 0 (“does not apply to me at all”) to 3 (“applies
to me very much or most of the time”). Scores for each subscale are obtained by summing the
responses of the all the items [39]. Higher scores indicate greater negative experience in the
past week. The Cronbach’s α of the DASS-21 in the present study was excellent (0.97).

All the instruments were adopted from the previous studies and these scales have
demonstrated good internal and test–retest reliability in a Chinese sample [33,35,38,39].
In addition to the validated psychometric scales, the participants provided information
regarding their gender, teaching experience, and school type (i.e., public or private school).

2.3. Data Analysis

Descriptive statistics of means and frequencies were first applied to the data to un-
derstand the participants’ characteristics, including their background information and all
the information assessed using the standardized scales. Pearson correlations were then
carried out to examine the associations between every two studied variables. Finally, study
used PROCESS Model 8 (i.e., moderated mediation model) suggested by Hayes [40] to
examine potential reasons for higher PTSD scores. More specifically, FCV-19S score (assess-
ing fear of COVID-19) was treated as the independent variable, NMPQ score (assessing
nomophobia) as the moderated variable, DASS-21 score (assessing psychological distress)
as the mediated variable, and PCL-5 (assessing PTSD) as the dependent variable. Moreover,
gender (reference group of males), teaching experience (reference group of 5 years and
below), and school type (reference group of public school) were treated as confounding
variables (Figure 1). The bootstrapping method was used to examine whether the media-
tion effects were significant in the tested model via 5000 bootstrap samples. Moreover, the
95% confidence internal (CI) of the bootstrap samples was used: when the upper limit CI
(ULCI) and lower limit CI (LLCI) do not cover 0, the mediated effect is significant [41]. All
the analyses were performed using the SPSS 20.0 (SPSS Inc.; Chicago, IL, USA) [42].
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Figure 1. The moderated mediation model to explain post-traumatic stress disorder in Chinese
teachers during COVID-19 pandemic. * p < 0.05; ** p < 0.00.

3. Results

The participants who agreed to participate in the study (N = 2603) completed all items
of the online survey. The sample size is sufficient, as it is larger than the calculated size (i.e.,
2377). Among participants, approximately one-quarter were males (28.4%), and almost all
participants taught in public schools (99.5%). Slightly more than half of the participants had
10 or fewer years of teaching experience (56.2%). On average, the fear of COVID-19 score
was 15.40 (out of 35; SD = 4.20), the nomophobia score was 69.14 (out of 140; SD = 28.84),
the psychological distress score was 30.03 (out of 63; SD = 10.99), and the score for PTSD
was 14.46 (out of 80; SD = 12.66). Using the cutoff of 31, the prevalence of PTSD was 12.3%,
but 1% when using the cutoff score of 49 (see Table 1).

Table 1. Participant characteristics (N = 2603).

Variables Mean (SD) or n (%)

Gender (male) 738 (28.4)
School type (public) 2591 (99.5)

Teaching experience in years
(i) 5 years and below 907 (34.8)

(ii) 6–10 years 556 (21.4)
(iii) 11–15 years 306 (11.8)
(iv) 16–20 years 251 (9.6)

(v) 21 years and above 583 (22.4)
Fear of COVID-19 Scale score 15.40 (4.20)

Nomophobia Questionnaire score 69.14 (28.84)
Depression, Anxiety, Stress Scale score 30.03 (10.99)

1 PTSD Checklist for DSM-5 score 14.46 (12.66)
Probable 1 PTSD (yes; using a cutoff score of 31 or above) 321 (12.3)
Probable 1 PTSD (yes; using cutoff score of 49 or above) 27 (1.0)

1 PTSD = post-traumatic stress disorder.

Table 2 presents the bivariate correlation coefficients between the studied variables.
More specifically, the fear of COVID-19 score, nomophobia score, psychological distress
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score, and PTSD score were all moderately and significantly associated with each other
(r = 0.26 to 0.58; all p-values < 0.001).

Table 2. Correlation matrix for studied variables.

r (p-Value)

Gender School Type Teaching Experience FCV-19S NMPQ DASS-21 PCL-5

Gender -
School Type 0.19 (<0.001) -

Teaching
Experience −0.35 (<0.001) −0.18 (<0.001) -

FCV-19S 0.06 (0.002) 0.02 (0.31) 0.03 (0.21) -
NMPQ 0.09 (<0.001) <0.001 (0.998) 0.01 (0.81) 0.34 (<0.001) -

DASS-21 −0.10 (<0.001) −0.02 (0.29) 0.12 (<0.001) 0.37 (<0.001) 0.26 (<0.001) -
PCL-5 −0.09 (<0.001) −0.08 (<0.001) 0.04 (0.053) 0.37 (<0.001) 0.28 (<0.001) 0.58 (<0.001) -

FCV-19S = Fear of COVID-19 Scale; NMPQ = Nomophobia Questionnaire; DASS-21 = Depression, Anxiety, Stress Scale; and PCL-5 = PTSD
Checklist for DSM-5.

Hayes’ PROCESS Model 8 showed that the fear of COVID-19 score significantly
explained the psychological distress score (coefficient = 5.72, SE = 0.81; p < 0.001) and PTSD
(coefficient = 4.75, SE = 0.82; p < 0.001). The nomophobia score (coefficient = 0.09, SE = 0.02;
p < 0.001) and DASS-21 (coefficient = 0.57, SE = 0.02; p < 0.001) significantly explained the
PTSD score. Moreover, the results of moderated direct effect indicated that nomophobia
moderated the positive association between fear of COVID-19 and PTSD (coefficient = 0.001,
SE = 0.01; p = 0.047; Figure 1) whereas the moderated indirect effect of nomophobia on
fear of COVID-19 to psychological distress is non-significant (coefficient = 0.002, SE = 0.01;
p = 0.87). The indirect effect of fear of COVID-19 on PTSD via psychological distress was
significant (coefficient = 3.32, SE = 0.33; bootstrapping lower limit of confidence interval at
95% = 2.71; bootstrapping upper limit of confidence interval at 95% = 4.00) (Table 3).

Table 3. Results of Hayes’ PROCESS Model 8.

Coefficient (SE)/LLCI, ULCI (p-value)

DASS-21 (R2 = 0.18) PCL-5 (R2 = 0.38)

FCV-19S 5.72 (0.81)/4.12, 7.30 (<0.001) 4.75 (0.82)/3.14, 6.36 (p < 0.001)
NMPQ 0.09 (0.02)/0.04, 0.14 (p < 0.001)

DASS-21 0.57 (0.02)/0.53, 0.61 (p < 0.001)
Moderated Effect of NMPQ on FCV-19S to PCL-5 0.001 (0.01)/−0.04, −0.0002 (p = 0.047)

Moderated Effect of NMPQ on FCV-19S to
DASS-21 0.002 (0.01)/−0.02, 0.02 (p = 0.87)

Indirect Effect Via DASS-21 3.32 (0.33)/2.71, 4.00 a

Gender, teaching experience, and school type were controlled in the models. LLCI = lower limit of confidence interval at 95%; ULCI =
upper limit of confidence interval at 95%; FCV-19S = Fear of COVID-19 Scale; NMPQ = Nomophobia Questionnaire; DASS-21 = Depression,
Anxiety, Stress Scale; and PCL-5 = PTSD Checklist for DSM-5. a Using 5000 bootstrap samples for LLCI and ULCI; therefore, no p-value can
be reported.

4. Discussion

To the best of the authors’ knowledge, the present study is the first to examine PTSD
among teachers from k-12 schools during the COVID-19 pandemic. Considering the need
to address the scarcity of research into PTSD among schoolteachers, the study shed light
on the prevalence of PTSD resulting from COVID-19. The prevalence of COVID-19 related
PTSD was 12.3%, using the cutoff score of 31, which decreased to 1% with a cutoff score
of 49%. This is lower than that reported in a cross-sectional study that examined the
prevalence of PTSD among teachers (24.4%) three months after the Lushan earthquake [43],
and more than was found in a study of PTSD among Chinese college students (2.7%) one
month after the outbreak of COVID-19 [21].

The present study’s findings demonstrated significant positive correlations between
fear of COVID-19 and psychological distress. However, it should be kept in mind that the
level of stress could be linked to uncertainty about the possibility of children becoming
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infected in schools. Although there are no similar studies among teachers, this relationship
concurs with prior studies involving different populations [12]. For instance, in a study
involving the general Turkish population, increased fear of COVID-19 was strongly associ-
ated with negative emotional states, including anxiety, depression, and stress [44]. Other
previous studies have shown a similar pattern of significant positive relationship between
fear of COVID-19 and psychological distress [44–46]. Researchers, along with medical and
psychiatric bodies (e.g., World Health Organization and American Psychiatric Association),
have acknowledged the influence of fear of COVID-19 on several aspects of teaching condi-
tion including burnout [47,48]. In the educational field, burnout syndrome among teachers
occurs as prolonged stress can be caused by changes in their professional environment, as
has been the case with the COVID-19 pandemic [49]. The consequences of the pandemic
can cause changes in motivation, producing attrition and weakening the ability to regulate
internal emotional responses [50]. Therefore, future studies are encouraged to examine the
association between fear of COVID-19 and its potential influence on teaching burnout.

Additionally, the findings indicated significant positive relationships between fear of
COVID-19 and PTSD. Prior studies have shown a consistent association between fear of
COVID-19 and PTSD [21,24]. The present study advanced this knowledge by extending the
evidence in the pandemic to a schoolteacher cohort. Many individuals may have feared the
contagious nature of COVID-19 that they feared would unwittingly infect and consequently
spread the disease to their family members. Therefore, psychological interventions that
reduce the fear of the pandemic and instill emotional resilience among individuals exposed
to the pandemic could help prevent PTSD or depressive symptoms.

In addition, the present study analyzed the association between fear of COVID-19
and PTSD and found that the association was mediated by psychological distress. The
study’s mediation analysis indicated that teachers with a fear of COVID-19 were more
likely to have psychological distress, which ultimately led to PTSD. The fear of COVID-
19 can affect experiences of stigmatization and social exclusion of confirmed patients,
survivors, their families, and others associated with the disease, which increases the risk of
developing psychological distress [51]. Furthermore, uninfected individuals have reported
that they are afraid of have contact with COVID-19-infected individuals [52]. While fear
is considered helpful in motivating individuals to respond effectively to a given threat or
negative stimuli, extreme and persistent fear may result in negative psychological reactions
such as stress, depression, and anxiety [53]. Therefore, to address teachers’ emotional and
mental health needs during the COVID-19 pandemic, existing instructional technology
tools [54] or psychological intervention can be rapidly adapted to support trauma-informed
educational practices.

Moreover, the present study indicated that nomophobia played a moderating role in
the direct effect between fear of COVID-19 and PTSD. Based on the nomophobia score,
nomophobia moderated the association of fear of COVID-19 on PTSD. A potential reason
is that an individual with high levels of nomophobia and fear of COVID-19 may use a
smartphone to search for coping methods to deal with the fear of COVID-19. For instance,
a teacher has higher levels of nomophobia under the situation of COVID-19 as indicated
by the fear of COVID-19, the teacher may be motivated to retain, protect, and build
various resources to survive and maintain well-being. However, such protection may
work only for a serious condition (e.g., PTSD) but not a mild condition (e.g., psychological
distress) [55]. Thus, study findings explain why significant moderated effects on PTSD but
not on psychological distress. The statement can be supported by the Demand-Control
model and the Conservation of Resources (COR) theory [56]. Nomophobia may trigger an
individual experiencing fear of COVID-19 to use a smartphone to seek online help, which
should be further investigated.

The present study has some limitations. First, the use of cross-sectional design cannot
provide strong evidence for causality. Therefore, future research should employ longi-
tudinal designs to overcome this. Secondly, this study used the convenience sampling
method and was unable to address response bias, which limits the representativeness of
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the present sample. In order to obtain more generalizable result, future studies are advised
to use more nationally representative sample groups. Thirdly, reported PTSD use may be
vulnerable to inherent bias due to self-report. As individuals with persistent PTSD recall
the traumatic event, their recall may be biased by their judgement, and they selectively
retrieve information that is consistent with these judgements [57]. Therefore, PTSD could
be exaggerated compared to that expected which could lead to an overestimate of PTSD
prevalence. However, conversely, the recruitment method (i.e., utilizing school principals
to collect convenience samples) may have led to a lower level of PTSD than expected. More
specifically, the principals who agreed to participate in the present study might have been
confident in their teachers’ psychological resilience and coping skills during the COVID-19
outbreak period. Therefore, the present study might be biased by a sample comprised of
participants with relatively good mental health and a lower likelihood of PTSD. Despite all
these limitations, the PCL-5 (i.e., the measure assessing PTSD) used in the present study
has high sensitivity and specificity.

5. Implications

The present study suggests that more should be done to lessen the risk of PTSD
among k-12 schoolteachers. These findings suggest that educational authorities should
allocate reasonable resources to identifying and helping k-12 schoolteachers who are at
high risk of developing PTSD. There is a need for trauma-informed educational practices
and adaptive formative assessment tools to support teachers’ mental health during the
ongoing COVID-19 pandemic period. The k-12 school administrators need to support
teachers’ mental health needs through trauma-informed teaching, which requires ensuring
safety, establishing trustworthiness, maximizing choice, maximizing collaboration, and
prioritizing empowerment [50].

6. Conclusions

The present cross-sectional study provided novel data concerning post-traumatic
psychological distress related to COVID-19 in China, and suggests a need for more general
psychological support, especially in educational settings. The study also found that fear of
COVID-19 among teachers appears to result in PTSD via psychological distress, highlight-
ing the moderating effect of nomophobia in this association. The study also provided the
foundational evidence needed to help formulate psychological interventions to improve
teachers’ mental health and psychological adaptability during the COVID-19 pandemic, as
well as similar pandemics in the future.

Author Contributions: Conceptualization, S.K., D.K.A., C.S., I.-H.C. and C.-Y.L.; Methodology, S.K.,
I.-H.C. and C.-Y.L.; Software, S.K., I.-H.C. and C.-Y.L.; Validation, N.-Y.K., M.D.G., Y.-P.C., Y.-J.K.
and A.H.P.; Formal Analysis, S.K., I.-H.C. and C.-Y.L.; Investigation, I.-H.C. and C.-Y.L.; Resources,
I.-H.C. and C.-Y.L.; Data Curation, I.-H.C.; Writing—Original Draft Preparation, S.K., D.K.A., I.-H.C.
and C.-Y.L.; Writing—Review and Editing, D.K.A., C.S., C.-Y.L., N.-Y.K., M.D.G., Y.-P.C., Y.-J.K. and
A.H.P.; Visualization, S.K. and C.-Y.L.; Supervision, C.S., I.-H.C. and C.-Y.L.; Project Administration,
I.-H.C. and C.-Y.L.; Funding Acquisition, C.-Y.L., Y.-P.C. and Y.-J.K. All authors have read and agreed
to the published version of the manuscript.

Funding: This research was supported in part by a research grant from the Taipei Municipal Wanfang
Hospital Cross-Institutions Fund (110-swf-01). This research was supported in part by Higher
Education Sprout Project, Ministry of Education to the Headquarters of University Advancement at
National Cheng Kung University (NCKU).

Institutional Review Board Statement: This study was approved by the Institutional Review Board
of the Jianxi Psychological Consultant Association (IRB ref: JXSXL-2020-MY08).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to the restriction by the institutional
review board.



Healthcare 2021, 9, 1288 9 of 11

Acknowledgments: We thank the principals of k-12 schools in Jiangxi province who assisted in
participant recruitment and all the schoolteachers who participated in the present study.

Conflicts of Interest: The authors declare that they have no conflicts of interest in this work.

References
1. World Health Organization. Timeline of WHO’s Response to COVID-19, 2020. Available online: https://www.who.int/news/

item/29-06-2020-covidtimeline. (accessed on 7 February 2020).
2. Wang, C.; Pan, R.; Wan, X.; Tan, Y.; Xu, L.; Ho, C.S.; Ho, R.C. Immediate psychological responses and associated factors during

the initial stage of the 2019 coronavirus disease (COVID-19) epidemic among the general population in China. Int. J. Environ. Res.
Public Health 2020, 17, 1729. [CrossRef]

3. Ahorsu, D.K.; Lin, C.-Y.; Pakpour, A.H. The association between health status and insomnia, mental health, and preventive
behaviors: The Mediating Role of Fear of COVID-19. Gerontol. Geriatr. Med. 2020, 6, 2333721420966081. [CrossRef]

4. Xiang, Y.-T.; Yang, Y.; Li, W.; Zhang, L.; Zhang, Q.; Cheung, T.; Ng, C.H. Timely mental health care for the 2019 novel coronavirus
outbreak is urgently needed. Lancet Psychiatry 2020, 7, 228–229. [CrossRef]

5. Wang, C.; Pan, R.; Wan, X.; Tan, Y.; Xu, L.; McIntyre, R.S.; Choo, F.N.; Tran, B.; Ho, R.; Sharma, V.K. A longitudinal study on the
mental health of general population during the COVID-19 epidemic in China. Brain Behav. Immun. 2020, 87, 40–48. [CrossRef]

6. Ahorsu, D.K.; Imani, V.; Lin, C.-Y.; Timpka, T.; Broström, A.; Updegraff, J.A.; Årestedt, K.; Griffiths, M.D.; Pakpour, A.H.
Associations between fear of COVID-19, mental health, and preventive behaviours across pregnant women and husbands: An
actor-partner interdependence modelling. Int. J. Ment. Health Addict. 2020, 3, 1–15. [CrossRef]

7. Lee, A.M.; Wong, J.G.; McAlonan, G.M.; Cheung, V.; Cheung, C.; Sham, P.C.; Chu, C.-M.; Wong, P.-C.; Tsang, K.W.; Chua, S.E.
Stress and psychological distress among SARS survivors 1 year after the outbreak. Can. J. Psychiatry 2007, 52, 233–240. [CrossRef]

8. McAlonan, G.M.; Lee, A.M.; Cheung, V.; Cheung, C.; Tsang, K.W.; Sham, P.C.; Chua, S.E.; Wong, J.G. Immediate and sustained
psychological impact of an emerging infectious disease outbreak on health care workers. Can. J. Psychiatry 2007, 52, 241–247.
[CrossRef]

9. World Health Organization. Mental Health and Psychosocial Considerations during the COVID-19 Outbreak, 18 March 2020; World
Health Organization: Geneva, Switzerland, 2020. Available online: https://apps.who.int/iris/bitstream/handle/10665/331490
/WHO-2019-nCoV-MentalHealth-2020.1-eng.pdf (accessed on 7 February 2020).

10. Salari, N.; Hosseinian-Far, A.; Jalali, R.; Vaisi-Raygani, A.; Rasoulpoor, S.; Mohammadi, M.; Rasoulpoor, S.; Khaledi-Paveh, B.
Prevalence of stress, anxiety, depression among the general population during the COVID-19 pandemic: A systematic review and
meta-analysis. Glob. Health 2020, 16, 1–11. [CrossRef]

11. Worthington, B. Coronavirus Pandemic Fears Prompt Government to Activate Emergency Response and Extend Travel Ban. 2020.
Available online: https://www.abc.net.au/news/2020-02-27/federal-government-coronavirus-pandemic-emergency-plan/
12005734 (accessed on 7 February 2020).

12. Fazeli, S.; Zeidi, I.M.; Lin, C.-Y.; Namdar, P.; Griffiths, M.D.; Ahorsu, D.K.; Pakpour, A.H. Depression, anxiety, and stress mediate
the associations between internet gaming disorder, insomnia, and quality of life during the COVID-19 outbreak. Addict. Behav.
Rep. 2020, 12, 100307.

13. Zhang, H.; Shi, Y.; Jing, P.; Zhan, P.; Fang, Y.; Wang, F. Posttraumatic stress disorder symptoms in healthcare workers after the
peak of the COVID-19 outbreak: A survey of a large tertiary care hospital in Wuhan. Psychiatry Res. 2020, 294, 113541. [CrossRef]

14. Marinoni, G.; Van’t Land, H.; Jensen, T. The Impact of COVID-19 on Higher Education around the World. 2020. Available online:
https://www.iau-aiu.net/IMG/pdf/iau_covid19_and_he_survey_report_final_may_2020.pdf (accessed on 7 February 2020).

15. MacIntyre, P.D.; Gregersen, T.; Mercer, S. Language teachers’ coping strategies during the COVID-19 conversion to online
teaching: Correlations with stress, wellbeing and negative emotions. System 2020, 94, 102352. [CrossRef]

16. Vlachos, J.; Hertegård, E.; Svaleryd, H.B. The effects of school closures on SARS-CoV-2 among parents and teachers. Proc. Natl.
Acad. Sci. USA 2021, 118, e2020834118. [CrossRef]

17. Deja, M.; Denke, C.; Weber-Carstens, S.; Schröder, J.; Pille, C.E.; Hokema, F.; Falke, K.J.; Kaisers, U. Social support during intensive
care unit stay might improve mental impairment and consequently health-related quality of life in survivors of severe acute
respiratory distress syndrome. Crit. Care 2006, 10, 1–12. [CrossRef]

18. Gonzalez, A.; Rasul, R.; Molina, L.; Schneider, S.; Bevilacqua, K.; Bromet, E.J.; Luft, B.J.; Taioli, E.; Schwartz, R. Differential effect
of Hurricane Sandy exposure on PTSD symptom severity: Comparison of community members and responders. Occup. Environ.
Med. 2019, 76, 881–887. [CrossRef]

19. Sher, L. Recognizing Post-Traumatic Stress Disorder. QJM Int. J. Med. 2014, 97, 1–5.
20. Association, A.P. Diagnostic and Statistical Manual of Mental Disorders (DSM-5®); American Psychiatric Publishing: Arlington, VA,

USA, 2013.
21. Tang, W.; Hu, T.; Hu, B.; Jin, C.; Wang, G.; Xie, C.; Chen, S.; Xu, J. Prevalence and correlates of PTSD and depressive symptoms

one month after the outbreak of the COVID-19 epidemic in a sample of home-quarantined Chinese university students. J. Affect.
Disord. 2020, 274, 1–7. [CrossRef]

22. Jung, H.; Jung, S.Y.; Lee, M.H.; Kim, M.S. Assessing the presence of post-traumatic stress and turnover intention among nurses
post–Middle East respiratory syndrome outbreak: The importance of supervisor support. Workplace Health Saf. 2020, 68, 337–345.
[CrossRef]

https://www.who.int/news/item/29-06-2020-covidtimeline.
https://www.who.int/news/item/29-06-2020-covidtimeline.
http://doi.org/10.3390/ijerph17051729
http://doi.org/10.1177/2333721420966081
http://doi.org/10.1016/S2215-0366(20)30046-8
http://doi.org/10.1016/j.bbi.2020.04.028
http://doi.org/10.1007/s11469-020-00340-x
http://doi.org/10.1177/070674370705200405
http://doi.org/10.1177/070674370705200406
https://apps.who.int/iris/bitstream/handle/10665/331490/WHO-2019-nCoV-MentalHealth-2020.1-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/331490/WHO-2019-nCoV-MentalHealth-2020.1-eng.pdf
http://doi.org/10.1186/s12992-020-00589-w
https://www.abc.net.au/news/2020-02-27/federal-government-coronavirus-pandemic-emergency-plan/12005734
https://www.abc.net.au/news/2020-02-27/federal-government-coronavirus-pandemic-emergency-plan/12005734
http://doi.org/10.1016/j.psychres.2020.113541
https://www.iau-aiu.net/IMG/pdf/iau_covid19_and_he_survey_report_final_may_2020.pdf
http://doi.org/10.1016/j.system.2020.102352
http://doi.org/10.1073/pnas.2020834118
http://doi.org/10.1186/cc5070
http://doi.org/10.1136/oemed-2019-105957
http://doi.org/10.1016/j.jad.2020.05.009
http://doi.org/10.1177/2165079919897693


Healthcare 2021, 9, 1288 10 of 11

23. Liang, L.; Gao, T.; Ren, H.; Cao, R.; Qin, Z.; Hu, Y.; Li, C.; Mei, S. Post-traumatic stress disorder and psychological distress in
Chinese youths following the COVID-19 emergency. J. Health Psychol. 2020, 25, 1164–1175. [CrossRef]

24. Di Crosta, A.; Palumbo, R.; Marchetti, D.; Ceccato, I.; La Malva, P.; Maiella, R.; Cipi, M.; Roma, P.; Mammarella, N.; Verrocchio,
M.C. Individual differences, economic stability, and fear of contagion as risk factors for PTSD symptoms in the COVID-19
emergency. Front. Psychol. 2020, 11, 2329. [CrossRef]

25. Bhattacharya, S.; Bashar, M.A.; Srivastava, A.; Singh, A. Nomophobia: No mobile phone phobia. J. Fam. Med. Prim. Care 2019,
8, 1297. [CrossRef]

26. Beaunoyer, E.; Dupéré, S.; Guitton, M.J. COVID-19 and digital inequalities: Reciprocal impacts and mitigation strategies. Comput.
Hum. Behav. 2020, 111, 106424. [CrossRef]

27. Contractor, A.A.; Frankfurt, S.B.; Weiss, N.H.; Elhai, J.D. Latent-level relations between DSM-5 PTSD symptom clusters and
problematic smartphone use. Comput. Hum. Behav. 2017, 72, 170–177. [CrossRef]

28. Farooqui, I.A.; Pore, P.; Gothankar, J. Nomophobia: An emerging issue in medical institutions? J. Ment. Health 2018, 27, 438–441.
[CrossRef]

29. Samaha, M.; Hawi, N.S. Relationships among smartphone addiction, stress, academic performance, and satisfaction with life.
Comput. Hum. Behav. 2016, 57, 321–325. [CrossRef]

30. Tams, S.; Legoux, R.; Léger, P.-M. Smartphone withdrawal creates stress: A moderated mediation model of nomophobia, social
threat, and phone withdrawal context. Comput. Hum. Behav. 2018, 81, 1–9. [CrossRef]

31. Blevins, C.A.; Weathers, F.W.; Davis, M.T.; Witte, T.K.; Domino, J.L. The posttraumatic stress disorder checklist for DSM-5 (PCL-5):
Development and initial psychometric evaluation. J. Trauma Stress 2015, 28, 489–498. [CrossRef]

32. Bovin, M.J.; Marx, B.P.; Weathers, F.W.; Gallagher, M.W.; Rodriguez, P.; Schnurr, P.P.; Keane, T.M. Psychometric properties of the
PTSD checklist for diagnostic and statistical manual of mental disorders–fifth edition (PCL-5) in veterans. Psychol. Assess. 2016,
28, 1379. [CrossRef]

33. Fung, H.W.; Chan, C.; Lee, C.Y.; Ross, C.A. Using the post-traumatic stress disorder (PTSD) checklist for DSM-5 to screen for
PTSD in the Chinese context: A pilot study in a psychiatric sample. J. Evid.-Based Soc. Work 2019, 16, 643–651. [CrossRef]

34. Weathers, F.; Litz, B.; Keane, T.; Palmieri, P.; Marx, B.; Schnurr, P. The PTSD Checklist for DSM-5 (PCL-5): National Center for PTSD;
National Center for PTSD: Boston, MA, USA, 2020.

35. Ahorsu, D.K.; Lin, C.-Y.; Imani, V.; Saffari, M.; Griffiths, M.D.; Pakpour, A.H. The Fear of COVID-19 Scale: Development and
initial validation. Int. J. Ment. Health Addict. 2020, 1–9. [CrossRef]

36. Chang, K.-C.; Hou, W.-L.; Pakpour, A.H.; Lin, C.-Y.; Griffiths, M.D. Psychometric testing of three COVID-19-related scales among
people with mental illness. Int. J. Ment. Health Addict. 2020, 12, 1–13. [CrossRef]

37. Yildirim, C.; Correia, A.-P. Exploring the dimensions of nomophobia: Development and validation of a self-reported questionnaire.
Comput. Hum. Behav. 2015, 49, 130–137. [CrossRef]

38. Gao, Y.; Dai, H.; Jia, G.; Liang, C.; Tong, T.; Zhang, Z.; Song, R.; Wang, Q.; Zhu, Y. Translation of the Chinese version of the
Nomophobia questionnaire and its validation among college students: Factor analysis. JMIR Mhealth Uhealth 2020, 8, e13561.
[CrossRef]

39. Lu, S.; Hu, S.; Guan, Y.; Xiao, J.; Cai, D.; Gao, Z.; Sang, Z.; Wei, J.; Zhang, X.; Margraf, J. Measurement invariance of the Depression
Anxiety Stress Scales-21 across gender in a sample of Chinese university students. Front. Psychol. 2018, 9, 2064. [CrossRef]

40. Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach; Guilford Publica-
tions: New York, NY, USA, 2013.

41. Lin, C.-Y.; Tsai, M.-C. Effects of family context on adolescents’ psychological problems: Moderated by pubertal timing, and
mediated by self-esteem and interpersonal relationships. Appl. Res. Qual. Life 2016, 11, 907–923. [CrossRef]

42. Mehta, C.R.; Patel, N.R. IBM SPSS Exact Tests; IBM Corporation: Armonk, NY, USA, 2011.
43. Zhang, J.; Zhang, Y.; Du, C.; Zhu, S.; Huang, Y.; Tian, Y.; Chen, D.; Li, H.; Gong, Y.; Zhang, M. Prevalence and risk factors of

posttraumatic stress disorder among teachers 3 months after the Lushan earthquake: A cross-sectional study. Medicine 2016, 95,
e4298. [CrossRef]

44. Satici, B.; Gocet-Tekin, E.; Deniz, M.E.; Satici, S.A. Adaptation of the Fear of COVID-19 Scale: Its association with psychological
distress and life satisfaction in Turkey. Int. J. Ment. Health Addict. 2020, 1–9. [CrossRef]

45. Labrague, L.J.; de Los Santos, J.A.A. Fear of COVID-19, psychological distress, work satisfaction and turnover intention among
frontline nurses. J. Nurs. Manag. 2020, 29, 395–403. [CrossRef]

46. Lin, C.-Y.; Broström, A.; Griffiths, M.D.; Pakpour, A.H. Investigating mediated effects of fear of COVID-19 and COVID-19
misunderstanding in the association between problematic social media use, psychological distress, and insomnia. Internet Interv.
2020, 21, 100345. [CrossRef]

47. Aperribai, L.; Crotalaria, L.; Aguirre, T.; Verche, E.; Borges, A. Teacher’s physical activity and mental health during lockdown due
to the COVID-2019 pandemic. Front. Psychol. 2020, 11, 2673. [CrossRef]

48. Huo, L.; Zhou, Y.; Li, S.; Ning, Y.; Zeng, L.; Liu, Z.; Zhang, X.Y. Burnout and its relationship with depressive symptoms in medical
staff during the COVID-19 epidemic in China. Front. Psychol. 2021, 12, 544. [CrossRef]

49. Malureanu, A.; Panisoara, G.; Lazar, I. The relationship between self-confidence, self-efficacy, grit, usefulness, and ease of use of
elearning platforms in corporate training during the COVID-19 pandemic. Sustainability 2021, 13, 6633. [CrossRef]

http://doi.org/10.1177/1359105320937057
http://doi.org/10.3389/fpsyg.2020.567367
http://doi.org/10.4103/jfmpc.jfmpc_71_19
http://doi.org/10.1016/j.chb.2020.106424
http://doi.org/10.1016/j.chb.2017.02.051
http://doi.org/10.1080/09638237.2017.1417564
http://doi.org/10.1016/j.chb.2015.12.045
http://doi.org/10.1016/j.chb.2017.11.026
http://doi.org/10.1002/jts.22059
http://doi.org/10.1037/pas0000254
http://doi.org/10.1080/26408066.2019.1676858
http://doi.org/10.1007/s11469-020-00270-8
http://doi.org/10.1007/s11469-020-00361-6
http://doi.org/10.1016/j.chb.2015.02.059
http://doi.org/10.2196/13561
http://doi.org/10.3389/fpsyg.2018.02064
http://doi.org/10.1007/s11482-015-9410-2
http://doi.org/10.1097/MD.0000000000004298
http://doi.org/10.1007/s11469-020-00294-0
http://doi.org/10.1111/jonm.13168
http://doi.org/10.1016/j.invent.2020.100345
http://doi.org/10.3389/fpsyg.2020.577886
http://doi.org/10.3389/fpsyg.2021.616369
http://doi.org/10.3390/su13126633


Healthcare 2021, 9, 1288 11 of 11

50. Alarcon, G.M. A meta-analysis of burnout with job demands, resources, and attitudes. J. Vocat. Behav. 2011, 79, 549–562.
[CrossRef]

51. Zhang, J.; Wu, W.; Zhao, X.; Zhang, W. Recommended psychological crisis intervention response to the 2019 novel coronavirus
pneumonia outbreak in China: A model of West China Hospital. Precis. Clin. Med. 2020, 3, 3–8. [CrossRef]

52. Mertens, G.; Gerritsen, L.; Duijndam, S.; Salemink, E.; Engelhard, I.M. Fear of the coronavirus (COVID-19): Predictors in an
online study conducted in March 2020. J. Anxiety Disord. 2020, 74, 102258. [CrossRef] [PubMed]

53. Gorman, J.M. Fear and Anxiety: The Benefits of Translational Research; American Psychiatric Publishing: Washington, DC, USA, 2008.
54. Roman, T. Supporting the mental health of preservice teachers in COVID-19 through trauma-informed educational practices and

adaptive formative assessment tools. JTATE 2020, 28, 473–481.
55. Demerouti, E.; Bakker, A.B.; Nachreiner, F.; Schaufeli, W.B. The job demands-resources model of burnout. J. Appl. Psychol. 2001,

86, 499. [CrossRef]
56. Rubino, C.; Perry, S.J.; Milam, A.C.; Spitzmueller, C.; Zapf, D. Demand–control–person: Integrating the demand–control and

conservation of resources models to test an expanded stressor–strain model. J. Occup. Health Psychol. 2012, 17, 456. [CrossRef]
57. Ehlers, A.; Clark, D.M. A cognitive model of posttraumatic stress disorder. Behav. Res. Ther. 2000, 38, 319–345. [CrossRef]

http://doi.org/10.1016/j.jvb.2011.03.007
http://doi.org/10.1093/pcmedi/pbaa006
http://doi.org/10.1016/j.janxdis.2020.102258
http://www.ncbi.nlm.nih.gov/pubmed/32569905
http://doi.org/10.1037/0021-9010.86.3.499
http://doi.org/10.1037/a0029718
http://doi.org/10.1016/S0005-7967(99)00123-0

	Introduction 
	Materials and Methods 
	Participants and Procedure 
	Measures 
	Data Analysis 

	Results 
	Discussion 
	Implications 
	Conclusions 
	References

