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ABSTRACT
Background: The COVID-19 pandemic has been declared a public health emergency
of international concern, causing excessive anxiety among health care workers.
Additionally, publication bias and low-quality publications have become widespread,
which can result in the dissemination of unreliable information. A meta-analysis
was performed for this study with the following two aims: (1) to examine the
prevalence of anxiety among health care workers and determine whether it has
increased owing to the COVID-19 pandemic and (2) to investigate whether there has
been an increase in publication bias.
Methods: All relevant studies published between 2015 and 2020 were searched in
electronic databases (namely Web of Science, PubMed, Embase, PsycInfo, PsyArXiv,
and medRxiv). The heterogeneity of the studies was assessed using the I2 statistic.
The effect size (prevalence rate of anxiety) and 95% CI for each study were also
calculated. We used moderator analysis to test for the effect of the COVID-19
pandemic on health care workers’ anxiety levels and to detect publication bias in
COVID-19 studies. We assessed publication bias using funnel plots and Egger’s
regression.
Results: A total of 122 studies with 118,025 participants met the inclusion criteria.
Eighty-eight articles (75,066 participants) were related to COVID-19, 13 articles
(9,222 participants) were unrelated to COVID-19 (i.e., articles related to other
outbreaks, which were excluded), and 21 preprints (33,737 participants) were related
to COVID-19. The pooled meta-analysis prevalence was 33.6% (95% CI [30.5−36.8];
95% PI [6.5−76.3]). Moderator analysis revealed no significant differences between
articles related to COVID-19 and those unrelated to COVID-19 (p = 0.824).
Moreover, no significant differences were found between articles and preprints
related to COVID-19 (p = 0.843). Significant heterogeneity was observed in each
subgroup. An Egger’s test revealed publication bias in both articles and preprints
related to COVID-19 (p < 0.001).
Conclusions: Determining whether the anxiety state of health care workers is altered
by the COVID-19 pandemic is currently difficult. However, there is evidence that
their anxiety levels may always be high, which suggests that more attention should be
paid to their mental health. Furthermore, we found a substantial publication bias;
however, the quality of the studies was relatively stable and reliable.
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INTRODUCTION
Background and research questions
The COVID-19 pandemic has affected more than 18.9 million individuals and resulted in
over 709,000 deaths globally (World Health Organization, 2020a). Therefore, it has
been declared a public health emergency of international concern (World Health
Organization, 2020b). To overcome this crisis, it is important to maintain an adequate
health care workforce, which requires not only a sufficient number of health care
workers but also the maximization of each health care worker’s ability to care for a greater
number of patients. As outbreaks could last several years, it is critical that health care
workers are able to perform to their full potential over extended periods (Shanafelt, Ripp &
Trockel, 2020).

The COVID-19 pandemic has affected many aspects of people’s lives, particularly their
mental health (Wang et al., 2020; Özdin & Bayrak Özdin, 2020; Mazza et al., 2020;
González-Sanguino et al., 2020). While health care workers have to cope with the societal
shifts and emotional stressors faced by the general population concurrently, they also face
greater risks of exposure, extreme workloads, moral dilemmas, and rapidly evolving
practice environments that differ greatly from what they are familiar with (Adams &Walls,
2020; Xiang et al., 2020). Moreover, the previously unknown challenges in terms of
both physical and mental health causes excessive tension and anxiety among health
care workers (Albott et al., 2020). While anxiety is a common mental condition that
can cause emotional distress, obsessive thinking, and compulsive behavior, long-term
anxiety results in psychological distress and even affects individuals’ daily lives (Leeming,
Madden & Marlan, 2014). Anxiety also impairs the executive functions that underlie
one’s ability to control and focus on their thoughts (Shields et al., 2016). Consequently,
studying and accurately grasping health care workers’ anxiety levels is necessary to take
more appropriate and corrective measures to manage public health and safety.

Although some researchers have investigated health care workers’ anxiety levels during
the COVID-19 pandemic (Pappa et al., 2020; Pan, Zhang & Pan, 2020), many new papers
on COVID-19 have been released rapidly as the pandemic continues to pose a serious
threat. The present meta-analysis included the latest papers and aimed to generate a more
comprehensive understanding of the prevalence of anxiety among health care workers.
Furthermore, to date, no comparison has been conducted between studies on health care
workers’ anxiety levels related to the COVID-19 pandemic and those unrelated to the
pandemic. In the context of the current outbreak, would studies conducted in two different
periods (i.e., during COVID-19 and during normal times) have different effect sizes?
Would anxiety levels increase significantly? Accordingly, the first aim of our meta-analysis
was to examine health care workers’ anxiety status and determine the influence of the
COVID-19 pandemic by comparing COVID-19-related studies to unrelated studies.
Our purpose was to explore the impact of the COVID-19 pandemic on the anxiety level of
health care workers, that is, whether their anxiety levels have increased from previous
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levels. To avoid contamination from other outbreaks on health care workers’ anxiety
during time periods prior to the COVID-19 pandemic, in this study, we excluded articles
related to other outbreaks from our dataset of studies unrelated to COVID-19.

In addition, since the onset of the outbreak, there has been a dire need for knowledge
regarding COVID-19, and medical journals have drastically accelerated the publication
process for COVID-19-related articles to facilitate knowledge acquisition (Palayew et al.,
2020; Horbach, 2020). In this situation, the preference for publishing studies with
significant results is more extreme, which may seriously compromise the ability to draw
valid conclusions from published literature. As publication bias may be a significant flaw,
the second aim of our meta-analysis was to investigate it by comparing unpublished
preprints on COVID-19 to published journal articles on this topic.

We believe that this study can contribute to better supporting the mental health of
health care professionals by identifying their anxiety levels during the COVID-19
pandemic. In addition, by examining the publication bias of articles published during
COVID-19, we can raise the issue of their quality with the psychological and medical
communities and contribute to reducing publication bias in the future.

Hypotheses
For this study, we generated the following hypotheses:

1. The COVID-19 pandemic makes health care workers more anxious; thus, studies related
to COVID-19 have a larger effect size. We investigated this by comparing studies related
to COVID-19 to unrelated studies.

2. Publication bias in COVID-19-related studies is widespread. We investigated this by
comparing unpublished preprints on COVID-19 to published journal articles on the
disease.

MATERIALS AND METHODS
Preregistration
The research protocol for this study was peer-reviewed and registered prior to data
collection at https://www.researchprotocols.org/2020/11/e24136.

Search strategy
This study followed the PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines (Page et al., 2021). We searched electronic databases—Web
of Science, PubMed, Embase, PsycInfo, PsyArXiv, and medRxiv—up to November 9, 2020,
for all published journal articles (related vs. unrelated to COVID-19) and preprints
(relevant to COVID-19), the titles and abstracts of which included the search terms
presented in Textbox 1.

Inclusion and exclusion criteria
Studies were included only if they met the following inclusion criteria: (1) written in
English (which was decided based on the research team’s unified considerations);
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(2) related to “anxiety among health care workers”; (3) utilized quantitative research
designs; (4) were submitted during the period of 2015–2020; (5) included standardized
measures of anxiety with published psychometric data and reasonable evidence of
reliability and validity; (6) included a clear description of the methods used to assess and
score standardized measurement instruments; and (7) included publicly available effect
sizes (prevalence) or values that could be calculated (the number of health care workers
with anxiety and the sample size).

The exclusion criteria were as follows: (1) studies with insufficient data; (2) duplicate
sources; (3) studies with unclear methods; and (4) publications on other outbreaks.

Data extraction
First, duplicate studies found in multiple databases were excluded. Subsequently, titles and
abstracts were screened and papers were removed based on the inclusion and exclusion
criteria. The full text of the articles was then checked, and article information was extracted
using a pre-prepared extraction table that included the title, authors’ names, scales used,
diagnostic cut-off, year of submission, country, and sample size as well as whether the
study has been published, whether the study was related to COVID-19, and the study’s
effect size (prevalence of anxiety), WHO regions, World Bank income groups, study
design, data collection, participants’ mean age, proportion of females, marital status, work
status, type of hospital, professional role, preparedness of countries in terms of hospital
beds per 10,000 people, stringency index during the survey, and human development
index. Two of the authors (L.Z. and M.Y.) independently performed the article review and
data extraction. When there was disagreement between them, the remaining authors
resolved the conflict.

Study assessment criteria
We used the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) checklist to assess the quality of the observational studies (Sanderson, Tatt &
Higgins, 2007). The checklist consists of six scales: title, abstract, introduction, method,
results, and discussion, each of which includes multiple items, comprising a total of 32.
Each item is scored as 0 (not fulfilled) or 1 (fulfilled). In the modified STROBE, scores
ranged from 0 to 32, with scores ≥16 indicating a low risk of bias and scores <16 indicating
a high risk of bias. Studies that exhibited a low risk of bias were selected for analysis.

Textbox 1 Search terms.

(“Health Personnel” OR “Personnel, Health” OR “Health Care Providers” OR “Health Care Provider” OR
“Provider, Health Care” OR “Providers, Health Care” OR “health care Providers” OR “health care
Provider” OR “Provider, health care” OR “Providers, health care” OR “health care Workers” OR “health
care Worker” OR “Health Occupations” OR “Health Occupation” OR “Health Professions” OR “Health
Profession” OR “Profession, Health” OR “Professions, Health” OR “Health professions”)

AND

(Anxiety OR Hypervigilance OR Nervousness OR “Social Anxiety” OR “Anxieties, Social” OR “Anxiety,
Social” OR “Social Anxieties”)
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Statistical analysis
We used Stata version 17 for all analyses and generated forest plots of the summary pooled
prevalence. First, we used the Freeman–Tukey double arcsine method to transform our
data before the heterogeneity of the studies was determined using the I2 statistical
index, which ranged from 0 to 100, with higher scores indicating greater heterogeneity.
The categories encompassed by the index were defined based on the test developed by
Higgins et al. (2003) to measure the extent of heterogeneity: low (25%), moderate (50%),
and high (75%). A study with heterogeneity >50% prompted the use of random-effects
models. For each study, we calculated the effect size (prevalence rates of anxiety), 95%
confidence interval (CI) around the effect size, and 95% prediction interval (PI). If the
original paper did not include the effect size or the number of health care workers with
anxiety (which can be used to calculate the effect size), the authors of the paper were
contacted and asked to provide this information. If they were unable to do so, the study
was excluded from analysis.

Subsequently, we used moderator analysis (meta-regression) to test for the effect of
COVID-19 on health care workers’ anxiety levels (related vs. unrelated to COVID-19)
and publication bias in COVID-19 studies (preprints vs. published journal articles).
To further explore the effect of participants and study characteristics on the prevalence
estimates, we performed additional subgroup analyses and meta-regression on the factors
that had at least five studies at each level of the ranges. Publication bias was assessed
using funnel plots and Egger regression (Egger et al., 1997). For Egger regression, a P value
less than the significance level (a = 0.05) suggested that publication bias was present.
If publication bias was present and studies had no homogeneity, the trim-and-fill
procedure was applied to adjust for these missing studies (Duval & Tweedie, 2000).

Finally, sensitivity analyses (leave-one-out) were performed to assess the influence of
each study on the pooled effect size. The statistical significance level was set at a = 0.05
(Bouras et al., 2019).

RESULTS
Study selection and characteristics
The initial search resulted in 4,174 articles and 2,223 preprints. After removing duplicates
and excluding ineligible studies, 101 articles (88 related to COVID-19 and 13 unrelated to
COVID-19) and 21 preprints (related to COVID-19) were ultimately included (AlAteeq
et al., 2020; Almater et al., 2020; Alshekaili et al., 2020; Apisarnthanarak et al., 2020; Arafa
et al., 2021; Azoulay et al., 2020; Badahdah et al., 2020; Ayhan Başer et al., 2020; Cai et al.,
2020; Cai et al., 2020; Chen et al., 2020; Chen et al., 2021; Chew et al., 2020; Chew et al.,
2020; Dal’Bosco et al., 2020; Di Tella et al., 2020; Dobson et al., 2021; Elbay et al., 2020;
Elhadi et al., 2020; Elkholy et al., 2020; Erquicia et al., 2020; Firew et al., 2020; Giardino
et al., 2020; Gupta et al., 2020; Hasan et al., 2020; Holton et al., 2020; Huang & Zhao,
2020; Huang et al., 2020; Johnson, Ebrahimi & Hoffart, 2020; Kannampallil et al., 2020;
Nguépy Keubo et al., 2021; Khanal et al., 2020; Koksal et al., 2020; Korkmaz et al., 2020;
Kurt, Deveci & Oguzoncul, 2020; Lai et al., 2020; Li et al., 2020; Liang et al., 2020; Lu et al.,
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2020; Luceño-Moreno et al., 2020; Magnavita, Tripepi & Di Prinzio, 2020; Mahendran,
Patel & Sproat, 2020; Malgor et al., 2020; Metin, Turan & Utlu, 2020; Monterrosa-Castro,
Redondo-Mendoza & Mercado-Lara, 2020; Ng et al., 2020; Ng et al., 2020; Ning et al.,
2020; Pan et al., 2020; Park et al., 2020; Pouralizadeh et al., 2020; Prasad et al., 2020; Que
et al., 2020; Sagaon-Teyssier et al., 2020; Şahin et al., 2020; Salopek-Žiha et al., 2020;
Saricam, 2020; Shechter et al., 2020; Si et al., 2020; Temsah et al., 2020; Teo et al., 2020;
Uyaroğlu et al., 2020; Veeraraghavan & Srinivasan, 2020; Wang et al., 2020; Wang et al.,
2020; Wang et al., 2020;Wang et al., 2020; Wa�nkowicz, Szyli�nska & Rotter, 2020;Woon &
Tiong, 2020; Xiao et al., 2020; Xing et al., 2020; Xiaoming et al., 2020; Yáñez et al.,
2020; Yang et al., 2021; Zhang et al., 2020; Zhang et al., 2020; Zhou et al., 2020; Zhu et al.,
2020; Li et al., 2016; Liu et al., 2017; Paiva, Martins & Paiva, 2018; Picakciefe et al., 2015;
Shi et al., 2020; Tangiisuran et al., 2018; Weaver et al., 2018; Winning et al., 2018; Abid
et al., 2020; Ahn et al., 2020; Alonso et al., 2020; Bachilo et al., 2020; Chung et al.,
2020; Drager et al., 2020; Gilleen et al., 2020; Greene et al., 2020; Hassannia et al., 2020;
Kaveh et al., 2020; Lee et al., 2020; Liu et al., 2020; Naser et al., 2020; Rossi et al., 2020;
Salman et al., 2020; Tasnim et al., 2020; Thapa et al., 2020; Thomaier et al., 2020;
Wanigasooriya et al., 2020;Weilenmann et al., 2020; Xu et al., 2020). A flow diagram of the
search process is presented in Fig. 1. The characteristics of the included studies are
summarized in the raw data.

Prevalence of anxiety among health care workers
The reported prevalence of anxiety among health care workers in individual studies
ranged from 3.4% to 87.3%, with a pooled meta-analysis prevalence of 33.6% (95% CI
[30.5–36.8]; 95% PI [6.5−76.3]) and significant between-studies heterogeneity (p < 0.001,
I2 = 99.2%; Fig. 2).

Moderator analysis among subgroups
We considered three subgroups: articles related to COVID-19, those unrelated to
COVID-19, and preprints. The pooled prevalence of anxiety in different subgroups is
shown in Fig. 2. For articles related to COVID-19, the pooled prevalence was 33.6%
(95% CI [29.7–37.6]; 95% PI [6.5–73.1]), while it was 32.3% (95% CI [25.6–39.5];
95% PI [13.6–83.8]) in articles unrelated to COVID-19 and 34.5% (95% CI [27.9–41.6];
95% PI [3.8–84.2]) in preprints related to COVID-19. We used meta-regression, the most
general and flexible method of moderator analysis (Holden et al., 2017), to test the effect of
COVID-19 on health care workers’ anxiety (related vs. unrelated to COVID-19) and to
identify publication bias in COVID-19 studies (preprints vs. published journal articles).
We defined articles related to COVID-19 as the reference group and conducted a
meta-regression. No significant difference was found between the articles related to
COVID-19 and those that were unrelated (p = 0.824). Moreover, no significant difference
was found between the articles related to COVID-19 and the preprints (p = 0.843).
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Explore the effect of participant and study characteristics
We performed subgroup analyses and meta-regression to explore the effects of participant
and study characteristics on the prevalence estimates. When the meta-regression was
limited to five or more studies at each level, only four factors (the proportion of females,
the COVID-19 government response stringency index during the survey, the preparedness
of countries in terms of hospital beds per 10,000 people, and the Human Development
Index) were analyzed. Table 1 presents the results. Unfortunately, we failed to identify any
factors affecting the prevalence estimates.

Figure 1 Flow diagram of included studies. Full-size DOI: 10.7717/peerj.13225/fig-1
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Figure 2 Forest plot. Full-size DOI: 10.7717/peerj.13225/fig-2
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Tests of heterogeneity within subgroups
The heterogeneity in the prevalence of anxiety among health care workers was large and
statistically significant (Q = 15,745.82, p < 0.001, I2 = 99.2%). Significant heterogeneity was
also found in each subgroup (articles related to COVID-19: Q = 11,555.59, p < 0.001,
I2 = 99.2%; articles unrelated to COVID-19: Q = 559.65, p < 0.001, I2 = 97.9%; preprints:
Q = 3,377.85, p < 0.001, I2 = 99.4%; Table 2). This indicates that whether the study has been
published and whether it relates to COVID-19, may not be sources of heterogeneity.

Sensitivity analysis and publication bias
When each study was serially excluded from the meta-analysis, the combined prevalence
did not change significantly. This suggests that the results are relatively stable and
reliable (Fig. 3). A funnel plot was drawn to assess the publication bias of the included
studies (articles related to COVID-19, articles unrelated to COVID-19, and preprints;
Figs. 4–6), the shape of which revealed evidence of asymmetry in articles related to
COVID-19 and preprints. This suggests the possibility of publication bias. In addition, a
quantitative Egger test was conducted, and the p value for the Egger test was <0.001 in
articles related to COVID-19 and <0.05 in preprints. Egger’s test revealed no evidence of
publication bias in articles unrelated to COVID-19 (p = 0.381). Thus, publication bias
exists in articles related to COVID-19 and in preprints.

DISCUSSION
This meta-analysis aimed to provide quantitative evidence on whether the COVID-19
pandemic increased the prevalence of anxiety among health care workers and whether
publication bias existed in these articles during the pandemic. After a comprehensive
search, screening, and selection of sources from 2015 to 2020 drawn from six electronic
databases, 122 studies were determined to be eligible and were included in this
meta-analysis. The effect size was significantly higher than zero in all studies; however,

Table 2 Meta regression. Subgroup comparison.

Study type Number of study (participant) Combined prevalence Q P value for heterogeneity I2 (95% CI)

Articles related to COVID-19 88 (75,066) 33.6% [29.7–37.6] 11,555.59 <0.001 99.2% [99.1–99.3]

Articles unrelated to COVID-19 13 (9,222) 32.3% [25.6–39.5] 559.65 <0.001 97.9% [97.2–98.4]

Preprints 21 (33,737) 34.5% [27.9–41.6] 3,377.85 <0.001 99.4% [99.3–99.5]

Table 1 Subgroups analyses. Univariable meta-regression of included studies: Anxiety.

Covariate Number
of study

Regression equation β coefficient (95% CI) P value for
heterogeneity

The proportion of female 118 −0.1825667 [−0.722132 to 0.356998] 0.504

The COVID-19-government response stringency index during the survey 119 −0.0012402 [−0.005327 to 0.002847] 0.549

The preparedness of countries in terms of hospital beds per 10,000 people 119 0.003326 [−0.000148 to 0.006800] 0.060

Human development index 119 0.3003358 [−0.475610 to 1.076282] 0.445
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Figure 3 Sensitivity analysis. Full-size DOI: 10.7717/peerj.13225/fig-3

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 10/27

http://dx.doi.org/10.7717/peerj.13225/fig-3
http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/


no significant difference in effect size was found between articles related to COVID-19
33.6% (95% CI [29.7–37.6]) and those that were unrelated 32.3% (95% CI [25.6–39.5]).
Thus, the first hypothesis was not supported. Although it appears that the majority of
health care workers experienced mild anxiety symptoms, the hypothesis that COVID-19
makes health care workers more anxious was not supported by the quantitative evidence
derived in this study. Moreover, no significant difference was found between articles
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Figure 4 Funnel plots for publication bias of articles related to COVID-19.
Full-size DOI: 10.7717/peerj.13225/fig-4
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Figure 5 Funnel plots for publication bias of articles unrelated to COVID-19.
Full-size DOI: 10.7717/peerj.13225/fig-5
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related to COVID-19 and preprints related to COVID-19. Egger’s tests revealed
publication bias in both the articles related to COVID-19 and the preprints, supporting the
second hypothesis.

The lack of a significant difference in anxiety reported in the pre- and post-COVID-19
literature in the current study may be related to the following factors: health care workers
face working overtime at the end of shifts, fear of making mistakes at work, taking
unfinished work home, heavy workloads, extended working hours, time conflicts between
work and home, conflicts at work with both patients and other staff, and workplace
violence (Bennett et al., 2001; Canabaz et al., 2008; Fiabane et al., 2013). All of these factors
contribute to much higher risk in comparison to other occupations and may lead to
these individuals experiencing a higher level of anxiety than the general population (Tsai &
Liu, 2012; Lisspers, Nygren & Söderman, 1997; Kader Maideen et al., 2015; Henry &
Crawford, 2005). The impact of these factors is likely to be comparable to or even greater
than that of COVID-19. Appropriate preparedness of the hospital and the recovery
capacity of health care workers may also reduce the impact of COVID-19. For instance,
in response to COVID-19, it has been shown that hospitals prepared for an influx of
critically ill patients by taking measures such as increasing bed capacity, implementing
interdisciplinary cooperation, and preparing adequate medical supplies such as protective
clothing and disinfectants to reduce the risk of infection (Fang, Nie & Penny, 2020;
Griffin et al., 2020). In terms of response strategies, Japan, the UK, and the US have
invested more health-related resources in the treatment of patients with severe disease,
while South Korea and Iran have adopted a strategy of extensive testing and identification
of suspected patients (Wang et al., 2020). One study showed that apart from a brief initial
panic, 99% of health care workers believed that currently available protective measures
are sufficient (Li et al., 2020). Moreover, a survey of clinical nurses in Saudi Arabia showed
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Figure 6 Funnel plots for publication bias of preprints. Full-size DOI: 10.7717/peerj.13225/fig-6
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that they have low psychological burden and high resilience (Balay-Odao et al., 2021).
Therefore, better hospital prevention and good adaptability of health care workers may
have led workers to underestimate the impact of COVID-19 and report it as minor.
Moreover, some COVID-19-related studies have suggested that the most stressed health
care workers may not have time to answer study questionnaires (Alonso et al., 2020), which
may also lead to an underestimation of anxiety levels during the COVID-19 period.
Nevertheless, the present study suggests that more attention should be paid to the mental
health of medical staff, and psychological support should be provided, such as remotely
delivered psychological therapies, psycho-education, and chatlines.

Our study did not find significant differences in the prevalence of anxiety between
COVID-19-related articles and preprints. However, we observed publication bias in
both articles related to COVID-19 and preprints (related to COVID-19), which indicates
that authors are more likely to submit significant results, whether it is an article or a
preprint. Although preprint proponents argue that by mitigating incentives to pursue only
significant results, visibility for “negative” studies and unrejected null hypotheses will
improve, these claims have yet to be empirically supported (Nabavi Nouri et al., 2021).
Preprints may not prevent investigators from declining to submit results owing to
assumptions on their part that they must have made a mistake, failure to support a
known finding, loss of interest in the topic, or anticipation that others will be uninterested
in null results. Researchers may only release their studies as preprints if they are confident
that the results are appealing. Nevertheless, our findings suggest that caution should be
exercised when using preprints as evidence.

The present study deviated from the Stage 1 protocol for several reasons. First, when we
collected the data, we found that some articles studying anxiety were situation- and issue-
specific, such as virus and death anxiety. Although we declared in the protocol that we
would include articles related to anxiety among health care workers, our research aimed to
study the general state of anxiety. Therefore, we excluded studies on situation- and
issue-specific anxiety. Second, we declared that “if the original paper does not specify the
effect size or the number of health care workers with anxiety, the authors of the paper
will be contacted and asked to provide this information. If they are unable to do so, the
study will be excluded from the analyses.” However, we did not set a deadline for this.
Ultimately, we excluded studies we could not obtain data for, from the authors after a
period of 2 weeks had passed since our contact attempt. Third, we found that we did not
consider some key electronic databases, such as Embase and PsycInfo, prior to registration.
Thus, we added searches of these two databases based on the Stage 1 protocol. Fourth,
because there were too many disparities among the studies (ranging from 3.4% to 87.3%),
we performed a Freeman–Tukey double arcsine transformation to stabilize the variance of
each study’s proportion. Fifth, heterogeneity may have influenced the results.
We emphasize that the diagnostic cut-off criteria used were not uniform across the
measurement tools in this review; prevalence obtained from the same group using different
scales may differ. There may also be differences in the anxiety level of health care
workers in countries with different levels of health care; for instance, the anxiety level of
health care workers in African countries with relatively low medical standards and

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 13/27

http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/


extremely scarce medical supplies may be significantly higher than that of workers in other
regions. Previous studies have also revealed that gender, educational background, and age
can affect anxiety (Wang et al., 2017; Buyukkececi, 2020; Özdin & Bayrak Özdin, 2020;
Pieh, Budimir & Probst, 2020). Therefore, we extracted more information and performed
additional subgroup analyses and meta-analyses to determine the cause.

This systematic review had several limitations. First, the methods used in the current
study may have affected the results. We adopted a random effects model for this analysis.
This resulted in articles being greatly influenced by the small sample size, wherein the
publication bias was significant, which may have affected our final results. We also used the
STROBE checklist to assess the quality of the observational studies in our dataset, similar
to a previous study (Salari et al., 2020); however, originally, the STROBE was merely a
reporting guideline to ensure that the presentation of what was planned and found in
an observational study was clear, and it is inappropriate to use the STROBE as an
assessment tool to judge study quality (da Costa et al., 2011). Therefore, it is necessary
to introduce a more appropriate quality assessment base (e.g., the Newcastle–Ottawa Scale)
in the future (Wells et al., 2000). Second, although we performed a set of subgroup analyses
and meta-regression, we failed to explain the heterogeneity in our sample. Third, our
results cannot represent the anxiety-related situation during the entirety of the COVID-19
period because we selected studies prior to November 9, 2020, but the COVID-19
pandemic is still ongoing. Accordingly, we have examined is only the results of the
studies conducted before November 9, 2020. Fourth, although English is undoubtedly the
lingua franca of science, many journals also publish literature in the local language.
For example, a non-negligible amount of literature on biodiversity is published in
languages other than English (Nuñez & Amano, 2021). The present study included only
studies written in English; however, this English-restricted approach is certainly a
limitation in terms of clarifying the reality of stress among health care workers.

The unequal distribution of studies in different regions, limited collection time, and
language limits may have affected the external validity of our study. In the future, we hope
that more research can be conducted in countries with poorer medical conditions to make
the scope of research more comprehensive and that more studies can be included to
determine the factors affecting anxiety among health care workers and improve external
validity.

CONCLUSIONS
Our study found no significant differences in effect sizes (prevalence of anxiety) among
studies related to COVID-19 and those that were unrelated. Whether the state of
health care workers’ anxiety is altered by the COVID-19 pandemic is currently difficult to
assess. However, there is evidence that their anxiety levels may always be high, which
suggests that more attention should be paid to their mental health. Furthermore, we found
a large publication bias among the studies in our analysis; however, the quality of the
studies appears to be relatively stable and reliable.

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 14/27

http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/


ACKNOWLEDGEMENTS
We would like to thank Editage for editing and reviewing this manuscript for English
language.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
This research was supported by the Japan Society for the Promotion of Science (https://
www.jsps.go.jp/english/) KAKENHI Grant Numbers JP16H03079 (Yuki Yamada),
JP17H00875 (Yuki Yamada), JP18K12015 (Yuki Yamada), JP20H04581 (Yuki Yamada),
and JP21H03784 (Yuki Yamada). The funders had no role in study design, data collection
and analysis, decision to publish, or preparation of the manuscript.

Grant Disclosures
The following grant information was disclosed by the authors:
Japan Society for the Promotion of Science KAKENHI: JP16H03079, JP17H00875,
JP18K12015, JP20H04581 and JP21H03784.

Competing Interests
Yuki Yamada is an Academic Editor for PeerJ.

Author Contributions
� Lunbo Zhang conceived and designed the experiments, performed the experiments,
analyzed the data, prepared figures and/or tables, authored or reviewed drafts of the
paper, and approved the final draft.

� Ming Yan conceived and designed the experiments, performed the experiments,
prepared figures and/or tables, authored or reviewed drafts of the paper, and approved
the final draft.

� Kaito Takashima conceived and designed the experiments, authored or reviewed drafts
of the paper, contacted the included studies’ authors, and approved the final draft.

� Wenru Guo conceived and designed the experiments, authored or reviewed drafts of the
paper, contacted the included studies’ authors, and approved the final draft.

� Yuki Yamada conceived and designed the experiments, authored or reviewed drafts of
the paper, provided funding acquisition, and approved the final draft.

Data Availability
The following information was supplied regarding data availability:

The raw data is available in the Supplemental File.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.13225#supplemental-information.

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 15/27

https://www.jsps.go.jp/english/
https://www.jsps.go.jp/english/
http://dx.doi.org/10.7717/peerj.13225#supplemental-information
http://dx.doi.org/10.7717/peerj.13225#supplemental-information
http://dx.doi.org/10.7717/peerj.13225#supplemental-information
http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/


REFERENCES
Abid A, Shahzad H, Khan HA, Piryani S, Khan AR, Rabbani F. 2020. Perceived risk and distress

related to COVID-19: comparing healthcare versus non-healthcare workers of Pakistan.
medRxiv DOI 10.1101/2020.10.23.20218297.

Adams JG, Walls RM. 2020. Supporting the health care workforce during the COVID-19 global
epidemic. Journal of the American Medical Association 323(15):1439–1440
DOI 10.1001/jama.2020.3972.

AhnMH, Shin YW, Suh S, Kim JH, KimHJ, Lee K-U, Chung SM. 2020.High work-related stress
and anxiety response to COVID-19 among healthcare workers in South Korea: SAVE study.
PsyArXiv DOI 10.31234/osf.io/9nxth.

AlAteeq DA, Aljhani S, Althiyabi I, Majzoub S. 2020.Mental health among healthcare providers
during coronavirus disease (COVID-19) outbreak in Saudi Arabia. Journal of Infection and
Public Health 13(10):1432–1437 DOI 10.1016/j.jiph.2020.08.013.

Albott CS, Wozniak JR, McGlinch BP, Wall MH, Gold BS, Vinogradov S. 2020. Battle buddies:
rapid deployment of a psychological resilience intervention for health care workers during the
coronavirus disease 2019 pandemic. Anesthesia & Analgesia 131(1):43–54
DOI 10.1213/ANE.0000000000004912.

Almater AI, Tobaigy MF, Younis AS, Alaqeel MK, Abouammoh MA. 2020. Effect of 2019
coronavirus pandemic on ophthalmologists practicing in Saudi Arabia: a psychological health
assessment. Middle East African Journal of Ophthalmology 27(2):79–85
DOI 10.4103/meajo.MEAJO_220_20.

Alonso J, Vilagut G, Mortier P, Ferrer M, Alayo I, Aragón-Peña A, Aragonès E, Campos M,
Cura-González ID, Emparanza JI, Espuga M, Forjaz MJ, González-Pinto A, Haro JM,
López-Fresneña N, Salázar ADM,Molina JD, Ortí-Lucas RM, Parellada M, Pelayo-Terán JM,
Pérez-Zapata A, Pijoan JI, Plana N, Puig MT, Rius C, Rodríguez-Blázquez C, Sanz F,
Serra C, Kessler RC, Bruffaerts R, Vieta E, Pérez-Solà V, MINDCOVID Working Group.
2020. Mental health impact of the first wave of COVID-19 pandemic on Spanish healthcare
workers: a large cross-sectional survey. Revista de Psiquiatría y Salud Mental 7(2):547
DOI 10.1101/2020.10.27.20220731.

Alonso J, Vilagut G, Mortier P, Ferrer M, Alayo I, Aragón-Peña A, Aragonès E, Campos M, Del
Cura-González I, Emparanza JI, Espuga M, Forjaz MJ, Pinto AG, Haro JM, Fresneña NL, de
Salázar AM, Molina JD, Lucas RMO, Parellada M, Pelayo-Terán JM, Zapata AP, Pijoan JI,
Plana N, Puig T, Rius C, Rodriguez-Blazquez C, Sanz F, Serra C, Kessler RC, Bruffaerts R,
Vieta E, Pérez-Solá V. 2020.Mental health impact of the first wave of COVID-19 pandemic on
Spanish healthcare workers: a large cross-sectional survey. medRxiv
DOI 10.1101/2020.10.27.20220731.

Alshekaili M, Hassan W, Al Said N, Al Sulaimani F, Jayapal SK, Al-Mawali A, Chan MF,
Mahadevan S, Al-Adawi S. 2020. Factors associated with mental health outcomes across
healthcare settings in Oman during COVID-19: frontline versus non-frontline healthcare
workers. BMJ Open 10(10):e042030 DOI 10.1136/bmjopen-2020-042030.

Apisarnthanarak A, Apisarnthanarak P, Siripraparat C, Saengaram P, Leeprechanon N,
Weber DJ. 2020. Impact of anxiety and fear for COVID-19 toward infection control practices
among Thai healthcare workers. Infection Control & Hospital Epidemiology 41(9):1093–1094
DOI 10.1017/ice.2020.280.

Arafa A, Mohammed Z, Mahmoud O, Elshazley M, Ewis A. 2021. Depressed, anxious, and
stressed: what have healthcare workers on the frontlines in Egypt and Saudi Arabia experienced

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 16/27

http://dx.doi.org/10.1101/2020.10.23.20218297
http://dx.doi.org/10.1001/jama.2020.3972
http://dx.doi.org/10.31234/osf.io/9nxth
http://dx.doi.org/10.1016/j.jiph.2020.08.013
http://dx.doi.org/10.1213/ANE.0000000000004912
http://dx.doi.org/10.4103/meajo.MEAJO_220_20
http://dx.doi.org/10.1101/2020.10.27.20220731
http://dx.doi.org/10.1101/2020.10.27.20220731
http://dx.doi.org/10.1136/bmjopen-2020-042030
http://dx.doi.org/10.1017/ice.2020.280
http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/


during the COVID-19 pandemic? Journal of Affective Disorders 278:365–371
DOI 10.1016/j.jad.2020.09.080.

Ayhan Başer D, Çevik M, Gümüştakim Ş, Başara E. 2020. Assessment of individuals’ attitude,
knowledge and anxiety towards COVID-19 at the first period of the outbreak in Turkey: a
web-based cross-sectional survey. International Journal of Clinical Practice 74(12):e13622
DOI 10.1111/ijcp.13622.

Azoulay E, Cariou A, Bruneel F, Demoule A, Kouatchet A, Reuter D, Souppart V, Combes A,
Klouche K, Argaud L, Barbier F, Jourdain M, Reignier J, Papazian L, Guidet B, Géri G,
Resche-Rigon M, Guisset O, Labbé V, Mégarbane B, Van Der Meersch G, Guitton C,
Friedman D, Pochard F, Darmon M, Kentish-Barnes N. 2020. Symptoms of anxiety,
depression, and peritraumatic dissociation in critical care clinicians managing patients with
COVID-19: a cross-sectional study. American Journal of Respiratory and Critical Care Medicine
202(10):1388–1398 DOI 10.1164/rccm.202006-2568OC.

Bachilo EV, Barylnik JB, Shuldyakov AA, Efremov AA, Novikov DE. 2020. Mental health of
medical workers during the COVID-19 pandemic in Russia: results of a cross-sectional study.
medRxiv DOI 10.1101/2020.07.27.20162610.

Badahdah A, Khamis F, Al Mahyijari N, Al Balushi M, Al Hatmi H, Al Salmi I, Albulushi Z,
Al Noomani J. 2020. The mental health of health care workers in Oman during the COVID-19
pandemic. International Journal of Social Psychiatry 67(1):90–95
DOI 10.1177/0020764020939596.

Balay-Odao EM, Alquwez N, Inocian EP, Alotaibi RS. 2021. Hospital preparedness, resilience,
and psychological burden among clinical nurses in addressing the COVID-19 crisis in Riyadh,
Saudi Arabia. Frontiers in Public Health 8:573932 DOI 10.3389/fpubh.2020.573932.

Bennett P, Lowe R, Matthews V, Dourali M, Tattersall A. 2001. Stress in nurses: coping,
managerial support and work demand. Stress and Health 17(1):55–63
DOI 10.1002/(ISSN)1532-2998.

Bouras E, Tsilidis KK, Pounis G, Haidich AB. 2019. Meta-analysis of nutrition studies. Analysis
in Nutrition Research 25(1):163–196 DOI 10.1016/B978-0-12-814556-2.00007-5.

Buyukkececi Z. 2020. Cross-country differences in anxiety and behavioral response to the
Covid-19 pandemic. European Societies 23(Suppl. 1):S417–S447
DOI 10.1080/14616696.2020.1828975.

Cai Q, Feng H, Huang J, Wang M, Wang Q, Lu X, Xie Y, Wang X, Liu Z, Hou B, Ouyang K,
Pan J, Li Q, Fu B, Deng Y, Liu Y. 2020. The mental health of frontline and non-frontline
medical workers during the coronavirus disease 2019 (COVID-19) outbreak in China: a
case-control study. Journal of Affective Disorders 275(10224):210–215
DOI 10.1016/j.jad.2020.06.031.

Cai Z, Zheng S, Huang Y, Zhang X, Qiu Z, Huang A, Wu K. 2020. Emotional and cognitive
responses and behavioral coping of Chinese medical workers and general population during the
pandemic of COVID-19. International Journal of Environmental Research and Public Health
17(17):6198 DOI 10.3390/ijerph17176198.

Canabaz S, Dundar C, Canbak F, Sunter AF, Pekseken Y, Cetinoglu EC. 2008. Violence towards
workers in hospital emergency services and in emergency medical care units in Samsun: an
epidemiological study. Ulus Trauma Acil Cerrabi Dergisi 17:239–244.

Chen J, Liu X, Wang D, Jin Y, He M, Ma Y, Zhao X, Song S, Zhang L, Xiang X, Yang L, Song J,
Bai T, Hou X. 2021. Risk factors for depression and anxiety in healthcare workers deployed
during the COVID-19 outbreak in China. Social Psychiatry and Psychiatric Epidemiology
56(1):47–55 DOI 10.1007/s00127-020-01954-1.

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 17/27

http://dx.doi.org/10.1016/j.jad.2020.09.080
http://dx.doi.org/10.1111/ijcp.13622
http://dx.doi.org/10.1164/rccm.202006-2568OC
http://dx.doi.org/10.1101/2020.07.27.20162610
http://dx.doi.org/10.1177/0020764020939596
http://dx.doi.org/10.3389/fpubh.2020.573932
http://dx.doi.org/10.1002/(ISSN)1532-2998
http://dx.doi.org/10.1016/B978-0-12-814556-2.00007-5
http://dx.doi.org/10.1080/14616696.2020.1828975
http://dx.doi.org/10.1016/j.jad.2020.06.031
http://dx.doi.org/10.3390/ijerph17176198
http://dx.doi.org/10.1007/s00127-020-01954-1
http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/


Chen X, Zhang SX, Jahanshahi AA, Alvarez-Risco A, Dai H, Li J, Ibarra VG. 2020. Belief in a
COVID-19 conspiracy theory as a predictor of mental health and well-being of health care
workers in Ecuador: cross-sectional survey study. JMIR Public Health and Surveillance
6(3):e20737 DOI 10.2196/20737.

Chew NWS, Lee GKH, Tan BYQ, Jing M, Goh Y, Ngiam NJH, Yeo LLL, Ahmad A,
Ahmed Khan F, Napolean Shanmugam G, Sharma AK, Komalkumar RN, Meenakshi PV,
Shah K, Patel B, Chan BPL, Sunny S, Chandra B, Ong JJY, Paliwal PR, Wong LYH,
Sagayanathan R, Chen JT, Ying Ng AY, Teoh HL, Tsivgoulis G, Ho CS, Ho RC, Sharma VK.
2020. Amultinational, multicentre study on the psychological outcomes and associated physical
symptoms amongst healthcare workers during COVID-19 outbreak. Brain, Behavior, and
Immunity 88(12):559–565 DOI 10.1016/j.bbi.2020.04.049.

Chew NWS, Ngiam JN, Tan BY, Tham SM, Tan CY, Jing M, Sagayanathan R, Chen JT,
Wong LYH, Ahmad A, Khan FA, Marmin M, Hassan FB, Sharon TM, Lim CH,
Mohaini MIB, Danuaji R, Nguyen TH, Tsivgoulis G, Tsiodras S, Fragkou PC,
Dimopoulou D, Sharma AK, Shah K, Patel B, Sharma S, Komalkumar RN, Meenakshi RV,
Talati S, Teoh HL, Ho CS, Ho RC, Sharma VK. 2020. Asian-Pacific perspective on the
psychological well-being of healthcare workers during the evolution of the COVID-19
pandemic. BJPsych Open 6(6):e116 DOI 10.1192/bjo.2020.98.

Chung SM, Kim HJ, AhnMH, Yeo S, Lee J, Kim K, Kang S, Suh S, Shin YW. 2020.Development
of the stress and anxiety to viral epidemics-9 (SAVE-9) scale for assessing work-related stress
and anxiety in healthcare workers in response to COVID-19. PsyArXiv
DOI 10.31234/osf.io/a52b4.

da Costa BR, Cevallos M, Altman DG, Rutjes AW, Egger M. 2011. Uses and misuses of the
STROBE statement: bibliographic study. BMJ Open 1(1):e000048
DOI 10.1136/bmjopen-2010-000048.

Dal’Bosco EB, Floriano LSM, Skupien SV, Arcaro G, Martins AR, Anselmo ACC. 2020.Mental
health of nursing in coping with COVID-19 at a regional university hospital. Revista Brasileira
de Enfermagem 73(Suppl. 2):e20200434 DOI 10.1590/0034-7167-2020-0434.

Di Tella M, Romeo A, Benfante A, Castelli L. 2020. Mental health of healthcare workers during
the COVID-19 pandemic in Italy. Journal of Evaluation in Clinical Practice 26(6):1583–1587
DOI 10.1111/jep.13444.

Dobson H, Malpas CB, Burrell AJ, Gurvich C, Chen L, Kulkarni J, Winton-Brown T. 2021.
Burnout and psychological distress amongst Australian healthcare workers during the
COVID-19 pandemic. Australasian Psychiatry 29(1):26–30 DOI 10.1177/1039856220965045.

Drager LF, Pachito DV, Moreno CRC, Tavares AR, Conway SG, Assis M, Sguillar DA,
Moreira GA, Bacelar A, Genta PR. 2020. Sleep disturbances, anxiety, and Burnout during the
COVID-19 pandemic: a nationwide cross-sectional study in Brazilian Healthcare Professionals.
medRxiv DOI 10.1101/2020.09.08.20190603.

Duval S, Tweedie R. 2000. A nonparametric trim and fill method of accounting for publication
bias in meta-analysis. Journal of the American Statistical Association 95(449):89–98
DOI 10.1080/01621459.2000.10473905.

Egger M, Smith GD, Schneider M, Minder C. 1997. Bias in meta-analysis detected by a simple,
graphical test. BMJ 315(7109):629–634 DOI 10.1136/bmj.315.7109.629.

Elbay RY, Kurtulmuş A, Arpacıoğlu S, Karadere E. 2020. Depression, anxiety, stress levels of
physicians and associated factors in Covid-19 pandemics. Psychiatry Research 290(9):113130
DOI 10.1016/j.psychres.2020.113130.

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 18/27

http://dx.doi.org/10.2196/20737
http://dx.doi.org/10.1016/j.bbi.2020.04.049
http://dx.doi.org/10.1192/bjo.2020.98
http://dx.doi.org/10.31234/osf.io/a52b4
http://dx.doi.org/10.1136/bmjopen-2010-000048
http://dx.doi.org/10.1590/0034-7167-2020-0434
http://dx.doi.org/10.1111/jep.13444
http://dx.doi.org/10.1177/1039856220965045
http://dx.doi.org/10.1101/2020.09.08.20190603
http://dx.doi.org/10.1080/01621459.2000.10473905
http://dx.doi.org/10.1136/bmj.315.7109.629
http://dx.doi.org/10.1016/j.psychres.2020.113130
http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/


Elhadi M, Msherghi A, Elgzairi M, Alhashimi A, Bouhuwaish A, Biala M, Abuelmeda S, Khel S,
Khaled A, Alsoufi A, Elmabrouk A, Alshiteewi FB, Alhadi B, Alhaddad S, Gaffaz R,
Elmabrouk O, Hamed TB, Alameen H, Zaid A, Elhadi A, Albakoush A. 2020. Psychological
status of healthcare workers during the civil war and COVID-19 pandemic: a cross-sectional
study. Journal of Psychosomatic Research 137(7798):110221
DOI 10.1016/j.jpsychores.2020.110221.

Elkholy H, Tawfik F, Ibrahim I, Salah El-Din W, Sabry M, Mohammed S, Hamza M, Alaa M,
Fawzy AZ, Ashmawy R, Sayed M, Omar AN. 2020. Mental health of frontline healthcare
workers exposed to COVID-19 in Egypt: a call for action. International Journal of Social
Psychiatry 67(5):522–531 DOI 10.1177/0020764020960192.

Erquicia J, Valls L, Barja A, Gil S, Miquel J, Leal-Blanquet J, Schmidt C, Checa J, Vega D. 2020.
Emotional impact of the Covid-19 pandemic on healthcare workers in one of the most
important infection outbreaks in Europe. Medicina Clínica (English Edition) 155(10):434–440
DOI 10.1016/j.medcle.2020.07.010.

Fang Y, Nie Y, Penny M. 2020. Transmission dynamics of the COVID-19 outbreak and
effectiveness of government interventions: a data-driven analysis. Journal of Medical Virology
92(6):645–659 DOI 10.1002/jmv.25750.

Fiabane E, Giorgi I, Sguazzin C, Argentero P. 2013.Work engagement and occupational stress in
nurses and other healthcare workers: the role of organisational and personal factors. Journal of
Clinical Nursing 22(17–18):2614–2624 DOI 10.1111/jocn.12084.

Firew T, Sano ED, Lee JW, Flores S, Lang K, Salman K, Greene MC, Chang BP. 2020. Protecting
the front line: a cross-sectional survey analysis of the occupational factors contributing to
healthcare workers’ infection and psychological distress during the COVID-19 pandemic in the
USA. BMJ Open 10(10):e042752 DOI 10.1136/bmjopen-2020-042752.

Giardino DL, Huck-Iriart C, Riddick M, Garay A. 2020. The endless quarantine: the impact of the
COVID-19 outbreak on healthcare workers after three months of mandatory social isolation in
Argentina. Sleep Medicine 76:16–25 DOI 10.1016/j.sleep.2020.09.022.

Gilleen J, Santaolalla A, Valdearenas L, Salice C, Fusté M. 2020. The impact of the COVID-19
pandemic on the mental health and wellbeing of UK healthcare workers. medRxiv
DOI 10.2139/ssrn.3638287.

González-Sanguino C, Ausín B, Castellanos MÁ, Saiz J, López-Gómez A, Ugidos C, Muñoz M.
2020. Mental health consequences during the initial stage of the 2020 Coronavirus pandemic
(COVID-19) in Spain. Brain, Behavior, and Immunity 87:172–176
DOI 10.1016/j.bbi.2020.05.040.

Greene T, Harju-Seppänen J, Adeniji M, Steel C, Grey N, Brewin CR, Bloomfield MA, Billings J.
2020. Predictors and rates of PTSD, depression and anxiety in UK frontline health and social
care workers during COVID-19. medRxiv DOI 10.1101/2020.10.21.20216804.

Griffin KM, Karas MG, Ivascu NS, Lief L. 2020. Hospital preparedness for COVID-19: a practical
guide from a critical care perspective. American Journal of Respiratory and Critical Care
Medicine 201(11):1337–1344 DOI 10.1164/rccm.202004-1037CP.

Gupta S, Prasad AS, Dixit PK, Padmakumari P, Gupta S, Abhisheka K. 2020. Survey of
prevalence of anxiety and depressive symptoms among 1124 healthcare workers during the
coronavirus disease 2019 pandemic across India. Medical Journal Armed Forces India
77:S404–S412 DOI 10.1016/j.mjafi.2020.07.006.

Hasan SR, Hamid Z, Jawaid MT, Ali RK. 2020. Anxiety among doctors during COVID-19
pandemic in secondary and tertiary care hospitals. Pakistan Journal of Medical Sciences
36(6):1360–1365 DOI 10.12669/pjms.36.6.3113.

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 19/27

http://dx.doi.org/10.1016/j.jpsychores.2020.110221
http://dx.doi.org/10.1177/0020764020960192
http://dx.doi.org/10.1016/j.medcle.2020.07.010
http://dx.doi.org/10.1002/jmv.25750
http://dx.doi.org/10.1111/jocn.12084
http://dx.doi.org/10.1136/bmjopen-2020-042752
http://dx.doi.org/10.1016/j.sleep.2020.09.022
http://dx.doi.org/10.2139/ssrn.3638287
http://dx.doi.org/10.1016/j.bbi.2020.05.040
http://dx.doi.org/10.1101/2020.10.21.20216804
http://dx.doi.org/10.1164/rccm.202004-1037CP
http://dx.doi.org/10.1016/j.mjafi.2020.07.006
http://dx.doi.org/10.12669/pjms.36.6.3113
http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/


Hassannia L, Taghizadeh F, Moosazadeh M, Zarghami M, Taghizadeh H, Dooki AF, Fathi M,
Navaei RA, Hedayatizadeh-Omran A. 2020. Anxiety and depression in health workers and
general population during COVID-19 epidemic in IRAN: a web-based cross-sectional study.
medRxiv DOI 10.1101/2020.05.05.20089292.

Henry JD, Crawford JR. 2005. The short-form version of the Depression Anxiety Stress Scales
(DASS-21): construct validity and normative data in a large non-clinical sample. British Journal
of Clinical Psychology 44(2):227–239 DOI 10.1348/014466505X29657.

Higgins JP, Thompson SG, Deeks JJ, Altman DG. 2003. Measuring inconsistency in meta-
analyses. BMJ 327(7414):557–560 DOI 10.1136/bmj.327.7414.557.

Holden MA, Burke DL, Runhaar J, van DerWindt D, Riley RD, Dziedzic K, Legha A, Evans AL,
Abbott JH, Baker K, Brown J, Bennell KL, Bossen D, Brosseau L, Chaipinyo K,
Christensen R, Cochrane T, de Rooij M, Doherty M, French HP, Hickson S, Hinman RS,
Hopman-Rock M, Hurley MV, Ingram C, Knoop J, Krauss I, McCarthy C, Messier SP,
Patrick DL, Sahin N, Talbot LA, Taylor R, Teirlinck CH, van Middelkoop M, Walker C,
Foster NE, OA Trial Bank. 2017. Subgrouping and TargetEd Exercise pRogrammes for knee
and hip OsteoArthritis (STEER OA): a systematic review update and individual participant data
meta-analysis protocol. BMJ Open 7(12):e018971 DOI 10.1136/bmjopen-2017-018971.

Holton S, Wynter K, Trueman M, Bruce S, Sweeney S, Crowe S, Dabscheck A, Eleftheriou P,
Booth S, Hitch D, Said CM, Haines KJ, Rasmussen B. 2020. Psychological well-being of
Australian hospital clinical staff during the COVID-19 pandemic. Australian Health Review
45(3):297–305 DOI 10.1071/AH20203.

Horbach SP. 2020. Pandemic publishing: medical journals strongly speed up their publication
process for COVID-19. Quantitative Science Studies 1(3):1056–1067 DOI 10.1162/qss_a_00076.

Huang L, Wang Y, Liu J, Ye P, Chen X, Xu H, Qu H, Ning G. 2020. Factors influencing anxiety of
health care workers in the radiology department with high exposure risk to COVID-19.Medical
Science Monitor 26:e926008 DOI 10.12659/MSM.926008.

Huang Y, Zhao N. 2020. Generalized anxiety disorder, depressive symptoms and sleep quality
during COVID-19 outbreak in China: a web-based cross-sectional survey. Psychiatry Research
288:112954 DOI 10.1016/j.psychres.2020.112954.

Johnson SU, Ebrahimi OV, Hoffart A. 2020. PTSD symptoms among health workers and public
service providers during the COVID-19 outbreak. PLOS ONE 15(10):e0241032
DOI 10.1371/journal.pone.0241032.

Kader Maideen SF, Mohd Sidik S, Rampal L, Mukhtar F. 2015. Prevalence, associated factors and
predictors of anxiety: a community survey in Selangor, Malaysia. BMC Psychiatry 15(1):1–12
DOI 10.1186/s12888-015-0648-x.

Kannampallil TG, Goss CW, Evanoff BA, Strickland JR, McAlister RP, Duncan J. 2020.
Exposure to COVID-19 patients increases physician trainee stress and burnout. PLOS ONE
15(8):e0237301 DOI 10.1371/journal.pone.0237301.

Kaveh M, Davari-tanha F, Varaei S, Shirali E, Shokouhi N, Nazemi P, Ghajarzadeh M,
Feizabad E, Ashraf MA. 2020. Anxiety levels among Iranian health care workers during the
COVID-19 surge: a cross-sectional study. medRxiv DOI 10.1101/2020.05.02.20089045.

Khanal P, Devkota N, Dahal M, Paudel K, Joshi D. 2020. Mental health impacts among health
workers during COVID-19 in a low resource setting: a cross-sectional survey from Nepal. Global
Health 16(1):1–12 DOI 10.1186/s12992-020-00621-z.

Koksal E, Dost B, Terzi Ö, Ustun YB, Özdin S, Bilgin S. 2020. Evaluation of depression and
anxiety levels and related factors among operating theater workers during the novel coronavirus

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 20/27

http://dx.doi.org/10.1101/2020.05.05.20089292
http://dx.doi.org/10.1348/014466505X29657
http://dx.doi.org/10.1136/bmj.327.7414.557
http://dx.doi.org/10.1136/bmjopen-2017-018971
http://dx.doi.org/10.1071/AH20203
http://dx.doi.org/10.1162/qss_a_00076
http://dx.doi.org/10.12659/MSM.926008
http://dx.doi.org/10.1016/j.psychres.2020.112954
http://dx.doi.org/10.1371/journal.pone.0241032
http://dx.doi.org/10.1186/s12888-015-0648-x
http://dx.doi.org/10.1371/journal.pone.0237301
http://dx.doi.org/10.1101/2020.05.02.20089045
http://dx.doi.org/10.1186/s12992-020-00621-z
http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/


(COVID-19) pandemic. Journal of PeriAnesthesia Nursing 35(5):472–477
DOI 10.1016/j.jopan.2020.06.017.

Korkmaz S, Kazgan A, Çekiç S, Tartar AS, BalcıHN, Atmaca M. 2020. The anxiety levels, quality
of sleep and life and problem-solving skills in healthcare workers employed in COVID-19
services. Journal of Clinical Neuroscience 80:131–136 DOI 10.1016/j.jocn.2020.07.073.

Kurt O, Deveci SE, Oguzoncul AF. 2020. Levels of anxiety and depression related to covid-19
among physicians: an online cross-sectional study from Turkey. Annals of Clinical and
Analytical Medicine 11(Suppl. 3):S288–S293 DOI 10.4328/ACAM.20206.

Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei N, Wu J, Du H, Chen T, Li R, Tan H, Kang L, Yao L,
Huang M, Wang H, Wang G, Liu Z, Hu S. 2020. Factors associated with mental health
outcomes among health care workers exposed to coronavirus disease 2019. JAMA Network Open
3(3):e203976 DOI 10.1001/jamanetworkopen.2020.3976.

Lee JK, Lee HJ, Hong Y, Shin YW, Chung SM, Park J. 2020. Risk perception, unhealthy behavior,
and anxiety due to viral epidemic among healthcare workers: the relationships with depressive
and insomnia symptoms during COVID-19. PsyArXiv DOI 10.31234/osf.io/ph3ny.

Leeming DA, Madden KW, Marlan S. 2014. Anxiety: encyclopedia of psychology and religion.
Boston: Springer, 95–99.

Li Q, Chen J, Xu G, Zhao J, Yu X, Wang S, Liu L, Liu F. 2020. The psychological health status of
healthcare workers during the COVID-19 outbreak: a cross-sectional survey study in
Guangdong, China. Frontiers in Public Health 8:562885 DOI 10.3389/fpubh.2020.562885.

Li S, Li L, Zhu X, Wang Y, Zhang J, Zhao L, Li L, Yang Y. 2016. Comparison of characteristics of
anxiety sensitivity across career stages and its relationship with nursing stress among female
nurses in Hunan, China. BMJ Open 6(5):e010829 DOI 10.1136/bmjopen-2015-010829.

Liang Y, Wu K, Zhou Y, Huang X, Zhou Y, Liu Z. 2020. Mental health in frontline medical
workers during the 2019 novel coronavirus disease epidemic in China: a comparison with the
general population. International Journal of Environmental Research and Public Health
17(18):6550 DOI 10.3390/ijerph17186550.

Lisspers J, Nygren A, Söderman E. 1997. Hospital Anxiety and Depression Scale (HAD): some
psychometric data for a Swedish sample. Acta Psychiatrica Scandinavica 96(4):281–286
DOI 10.1111/j.1600-0447.1997.tb10164.x.

Liu X, Jiang D, Hou Z, He M, Lu Y, Mao Z. 2017. Mental health of the prison medical workers
(PMWs) and influencing factors in Jiangxi, China. International Journal of Environmental
Research and Public Health 14(12):1459 DOI 10.3390/ijerph14121459.

Liu C, Yang Y, Zhang X, Xu X, Dou Q, Zhang W. 2020. The prevalence and influencing factors
for anxiety in medical workers fighting COVID-19 in China: a cross-sectional survey. medRxiv
DOI 10.1101/2020.03.05.20032003.

LuW,Wang H, Lin Y, Li L. 2020. Psychological status of medical workforce during the COVID-19
pandemic: a cross-sectional study. Psychiatry Research 288:112936
DOI 10.1016/j.psychres.2020.112936.

Luceño-Moreno L, Talavera-Velasco B, García-Albuerne Y, Martín-García J. 2020. Symptoms of
posttraumatic stress, anxiety, depression, levels of resilience and burnout in Spanish health
personnel during the COVID-19 pandemic. International Journal of Environmental Research
and Public Health 17(15):5514 DOI 10.3390/ijerph17155514.

Magnavita N, Tripepi G, Di Prinzio RR. 2020. Symptoms in health care workers during the
COVID-19 epidemic: a cross-sectional survey. International Journal of Environmental Research
and Public Health 17(14):5218 DOI 10.3390/ijerph17145218.

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 21/27

http://dx.doi.org/10.1016/j.jopan.2020.06.017
http://dx.doi.org/10.1016/j.jocn.2020.07.073
http://dx.doi.org/10.4328/ACAM.20206
http://dx.doi.org/10.1001/jamanetworkopen.2020.3976
http://dx.doi.org/10.31234/osf.io/ph3ny
http://dx.doi.org/10.3389/fpubh.2020.562885
http://dx.doi.org/10.1136/bmjopen-2015-010829
http://dx.doi.org/10.3390/ijerph17186550
http://dx.doi.org/10.1111/j.1600-0447.1997.tb10164.x
http://dx.doi.org/10.3390/ijerph14121459
http://dx.doi.org/10.1101/2020.03.05.20032003
http://dx.doi.org/10.1016/j.psychres.2020.112936
http://dx.doi.org/10.3390/ijerph17155514
http://dx.doi.org/10.3390/ijerph17145218
http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/


Mahendran K, Patel S, Sproat C. 2020. Psychosocial effects of the COVID-19 pandemic on staff in
a dental teaching hospital. British Dental Journal 229(2):127–132
DOI 10.1038/s41415-020-1792-3.

Malgor RD, Sobreira ML, Mouawad NJ, Johnson AP, Wohlauer MV, Coogan SM, Cuff RF,
Coleman DM, Sheahan MG III, Woo K, Shalhub S. 2020. Brazilian vascular surgeons
experience during the coronavirus (COVID-19) pandemic. Vascular 29(3):451–460
DOI 10.1177/1708538120954961.

Mazza C, Ricci E, Biondi S, Colasanti M, Ferracuti S, Napoli C, Roma P. 2020. A Nationwide
survey of psychological distress among Italian people during the COVID-19 pandemic:
immediate psychological responses and associated factors. International Journal of
Environmental Research and Public Health 17(9):3165 DOI 10.3390/ijerph17093165.

Metin N, Turan Ç, Utlu Z. 2020. Changes in dermatological complaints among healthcare
professionals during the COVID-19 outbreak in Turkey. Acta Dermatovenerologica Alpina
Pannonica et Adriatica 29(3):115–122 DOI 10.15570/actaapa.2020.25.

Monterrosa-Castro A, Redondo-Mendoza V, Mercado-Lara M. 2020. Psychosocial factors
associated with symptoms of generalized anxiety disorder in general practitioners during the
COVID-19 pandemic. Journal of Investigative Medicine 68(7):1228–1234
DOI 10.1136/jim-2020-001456.

Nabavi Nouri S, Cohen YA, Madhavan MV, Slomka PJ, Iskandrian AE, Einstein AJ. 2021.
Preprint manuscripts and servers in the era of coronavirus disease 2019. Journal of Evaluation in
Clinical Practice 27(1):16–21 DOI 10.1111/jep.13498.

Naser AY, Dahmash EZ, Al-Rousan R, Alwafi H, Alrawashdeh HM, Ghoul I, Abidine A,
Bokhary MA, AL-Hadithi HT, Ali D, Abuthawabeh R, Abdelwahab GM, Alhartani YJ,
Muhaisen HA, Dagash A. 2020. Mental health status of the general population, healthcare
professionals, and university students during 2019 coronavirus disease outbreak in Jordan: a
cross-sectional study. medRxiv DOI 10.1101/2020.04.09.20056374.

Ng BH, Nuratiqah NA, Faisal AH, Soo CI, Low HJ, Najma K, Periyasamy P, Mustafa N,
Andrea YLB. 2020. A descriptive study of the psychological experience of health care workers in
close contact with a person with COVID-19. Medical Journal of Malaysia 75(5):485–489.

Ng KYY, Zhou S, Tan SH, Ishak NDB, Goh ZZS, Chua ZY, Chia JMX, Chew EL, Shwe T,
Mok JKY, Leong SS, Lo JSY, Ang ZLT, Leow JL, Lam CWJ, Kwek JW, Dent R, Tuan J,
Lim ST, Hwang WYK, Griva K, Ngeow J. 2020. Understanding the psychological impact of
COVID-19 pandemic on patients with cancer, their caregivers, and health care workers in
Singapore. JCO Global Oncology 6:1494–1509 DOI 10.1200/GO.20.00374.

Nguépy Keubo FR, Mboua PC, Djifack Tadongfack T, Fokouong Tchoffo E, Tasson Tatang C,
Ide Zeuna J, Noupoue EM, Tsoplifack CB, Folefack GO. 2021. Psychological distress among
health care professionals of the three COVID-19 most affected Regions in Cameroon: prevalence
and associated factors. Annales Médico-Psychologiques 179(2):141–146
DOI 10.1016/j.amp.2020.08.012.

Ning X, Yu F, Huang Q, Li X, Luo Y, Huang Q, Chen C. 2020. The mental health of neurological
doctors and nurses in Hunan Province, China during the initial stages of the COVID-19
outbreak. BMC Psychiatry 20(1):436 DOI 10.1186/s12888-020-02838-z.

Nuñez MA, Amano T. 2021. Monolingual searches can limit and bias results in global literature
reviews. Nature Ecology & Evolution 5(3):264 DOI 10.1038/s41559-020-01369-w.

Özdin S, Bayrak Özdin Ş. 2020. Levels and predictors of anxiety, depression and health anxiety
during COVID-19 pandemic in Turkish society: the importance of gender. International Journal
of Social Psychiatry 66(5):504–511 DOI 10.1177/0020764020927051.

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 22/27

http://dx.doi.org/10.1038/s41415-020-1792-3
http://dx.doi.org/10.1177/1708538120954961
http://dx.doi.org/10.3390/ijerph17093165
http://dx.doi.org/10.15570/actaapa.2020.25
http://dx.doi.org/10.1136/jim-2020-001456
http://dx.doi.org/10.1111/jep.13498
http://dx.doi.org/10.1101/2020.04.09.20056374
http://dx.doi.org/10.1200/GO.20.00374
http://dx.doi.org/10.1016/j.amp.2020.08.012
http://dx.doi.org/10.1186/s12888-020-02838-z
http://dx.doi.org/10.1038/s41559-020-01369-w
http://dx.doi.org/10.1177/0020764020927051
http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/


Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, Shamseer L,
Tetzlaff JM, Akl EA, Brennan SE, Chou R. 2021. The PRISMA, 2020 statement: an updated
guideline for reporting systematic reviews. International Journal of Surgery 88:105906
DOI 10.1016/j.ijsu.2021.105906.

Paiva CE, Martins BP, Paiva BSR. 2018. Doctor, are you healthy? A cross-sectional investigation
of oncologist burnout, depression, and anxiety and an investigation of their associated factors.
BMC Cancer 18(1):1044 DOI 10.1186/s12885-018-4964-7.

Palayew A, Norgaard O, Safreed-Harmon K, Andersen TH, Rasmussen LN, Lazarus JV. 2020.
Pandemic publishing poses a new COVID-19 challenge. Nature Human Behaviour
4(7):666–669 DOI 10.1038/s41562-020-0911-0.

Pan X, Xiao Y, Ren D, Xu ZM, Zhang Q, Yang LY, Liu F, Hao YS, Zhao F, Bai YH. 2020.
Prevalence of mental health problems and associated risk factors among military healthcare
workers in specialized COVID-19 hospitals in Wuhan, China: a cross-sectional survey. Asia-
Pacific Psychiatry 14(1):e12427 DOI 10.1111/appy.12427.

Pan R, Zhang L, Pan J. 2020. The anxiety status of Chinese medical workers during the epidemic
of COVID-19: a meta-analysis. Psychiatry Investigation 17(5):475–480
DOI 10.30773/pi.2020.0127.

Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi E, Katsaounou P. 2020. Prevalence
of depression, anxiety, and insomnia among healthcare workers during the COVID-19
pandemic: a systematic review and meta-analysis. Brain, Behavior, and Immunity 88:901–907
DOI 10.1016/j.bbi.2020.05.026.

Park C, Hwang JM, Jo S, Bae SJ, Sakong J. 2020. COVID-19 outbreak and its association with
healthcare workers’ emotional stress: a cross-sectional study. Journal of Korean Medical Science
35(41):e372 DOI 10.3346/jkms.2020.35.e372.

Picakciefe M, Turgut A, Igneci E, Cayli F, Deveci A. 2015. Relationship between
socio-demographic features, work-related conditions, and level of anxiety among Turkish
primary health care workers. Workplace Health & Safety 63(11):502–511
DOI 10.1177/2165079915593249.

Pieh C, Budimir S, Probst T. 2020. The effect of age, gender, income, work, and physical activity
on mental health during coronavirus disease (COVID-19) lockdown in Austria. Journal of
Psychosomatic Research 136(4):110186 DOI 10.1016/j.jpsychores.2020.110186.

Pouralizadeh M, Bostani Z, Maroufizadeh S, Ghanbari A, Khoshbakht M, Alavi SA, Ashrafi S.
2020. Anxiety and depression and the related factors in nurses of Guilan University of Medical
Sciences hospitals during COVID-19: a web-based cross-sectional study. International Journal of
Africa Nursing Sciences 13:100233 DOI 10.1016/j.ijans.2020.100233.

Prasad A, Civantos AM, Byrnes Y, Chorath K, Poonia S, Chang C, Graboyes EM, Bur AM,
Thakkar P, Deng J, Seth R, Trosman S, Wong A, Laitman BM, Shah J, Stubbs V, Long Q,
Choby G, Rassekh CH, Thaler ER, Rajasekaran K. 2020. Snapshot impact of COVID-19 on
mental wellness in nonphysician otolaryngology health care workers: a national study. OTO
Open 4(3):2473974X20948835 DOI 10.1177/2473974X20948835.

Que J, Shi L, Deng J, Liu J, Zhang L, Wu S, Gong Y, Huang W, Yuan K, Yan W, Sun Y, Ran M,
Bao Y, Lu L. 2020. Psychological impact of the COVID-19 pandemic on healthcare workers: a
cross-sectional study in China. General Psychiatry 33(3):e100259
DOI 10.1136/gpsych-2020-100259.

Rossi R, Socci V, Pacitti F, Di Lorenzo G, Di Marco A, Siracusano A, Rossi A. 2020. Mental
health outcomes among front and second line health workers associated with the COVID-19
pandemic in Italy. medRxiv DOI 10.1101/2020.04.16.20067801.

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 23/27

http://dx.doi.org/10.1016/j.ijsu.2021.105906
http://dx.doi.org/10.1186/s12885-018-4964-7
http://dx.doi.org/10.1038/s41562-020-0911-0
http://dx.doi.org/10.1111/appy.12427
http://dx.doi.org/10.30773/pi.2020.0127
http://dx.doi.org/10.1016/j.bbi.2020.05.026
http://dx.doi.org/10.3346/jkms.2020.35.e372
http://dx.doi.org/10.1177/2165079915593249
http://dx.doi.org/10.1016/j.jpsychores.2020.110186
http://dx.doi.org/10.1016/j.ijans.2020.100233
http://dx.doi.org/10.1177/2473974X20948835
http://dx.doi.org/10.1136/gpsych-2020-100259
http://dx.doi.org/10.1101/2020.04.16.20067801
http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/


Sagaon-Teyssier L, Kamissoko A, Yattassaye A, Diallo F, Rojas Castro D, Delabre R,
Pouradier F, Maradan G, Bourrelly M, Cissé M, Vidal L, Keïta BD, Spire B. 2020. Assessment
of mental health outcomes and associated factors among workers in community-based HIV care
centers in the early stage of the COVID-19 outbreak in Mali. Health Policy Open 1:100017
DOI 10.1016/j.hpopen.2020.100017.

Şahin MK, Aker S, Şahin G, Karabekiroğlu A. 2020. Prevalence of depression, anxiety, distress
and insomnia and related factors in healthcare workers during COVID-19 pandemic in Turkey.
Journal of Community Health 45(6):1168–1177 DOI 10.1007/s10900-020-00921-w.

Salari N, Hosseinian-Far A, Jalali R, Vaisi-Raygani A, Rasoulpoor S, Mohammadi M,
Rasoulpoor S, Khaledi-Paveh B. 2020. Prevalence of stress, anxiety, depression among the
general population during the COVID-19 pandemic: a systematic review and meta-analysis.
Globalization and Health 16(1):1–11 DOI 10.1186/s12992-020-00589-w.

Salman M, Raza MH, Ul Mustafa Z, Khan TM, Asif N, Tahir H, Shehzadi N, Hussain K. 2020.
The psychological effects of COVID-19 on frontline healthcare workers and how they are
coping: a web-based, cross-sectional study from Pakistan. medRxiv
DOI 10.1101/2020.06.03.20119867.

Salopek-Žiha D, Hlavati M, Gvozdanović Z, Gašić M, Placento H, Jakić H, Klapan D, Šimić H.
2020. Differences in distress and coping with the COVID-19 stressor in nurses and physicians.
Psychiatria Danubina 32(2):287–293 DOI 10.24869/psyd.2020.287.

Sanderson S, Tatt ID, Higgins J. 2007. Tools for assessing quality and susceptibility to bias in
observational studies in epidemiology: a systematic review and annotated bibliography.
International Journal of Epidemiology 36(3):666–676 DOI 10.1093/ije/dym018.

Saricam M. 2020. COVID-19-Related anxiety in nurses working on front lines in Turkey. Nursing
and Midwifery Studies 9(3):178–181 DOI 10.4103/nms.nms_40_20.

Shanafelt T, Ripp J, Trockel M. 2020. Understanding and addressing sources of anxiety among
health care professionals during the COVID-19 pandemic. JAMA 323(21):2133–2134
DOI 10.1001/jama.2020.5893.

Shechter A, Diaz F, Moise N, Anstey DE, Ye S, Agarwal S, Birk JL, Brodie D, Cannone DE,
Chang B, Claassen J, Cornelius T, Derby L, Dong M, Givens RC, Hochman B, Homma S,
Kronish IM, Lee SAJ, Manzano W, Mayer LES, McMurry CL, Moitra V, Pham P, Rabbani L,
Rivera RR, Schwartz A, Schwartz JE, Shapiro PA, Shaw K, Sullivan AM, Vose C, Wasson L,
Edmondson D, Abdalla M. 2020. Psychological distress, coping behaviors, and preferences for
support among New York healthcare workers during the COVID-19 pandemic. General
Hospital Psychiatry 66:1–8 DOI 10.1016/j.genhosppsych.2020.06.007.

Shi L, Li G, Hao J, Wang W, Chen W, Liu S, Yu Z, Shi Y, Ma Y, Fan L, Zhang L, Han X. 2020.
Psychological depletion in physicians and nurses exposed to workplace violence: a
cross-sectional study using propensity score analysis. International Journal of Nursing Studies
103:103493 DOI 10.1016/j.ijnurstu.2019.103493.

Shields GS, Moons WG, Tewell CA, Yonelinas AP. 2016. The effect of negative affect on
cognition: anxiety, not anger, impairs executive function. Emotion 16(6):792–797
DOI 10.1037/emo0000151.

Si MY, Su XY, Jiang Y, Wang WJ, Gu XF, Ma L, Li J, Zhang SK, Ren ZF, Ren R, Liu YL,
Qiao YL. 2020. Psychological impact of COVID-19 on medical care workers in China. Infectious
Diseases of Poverty 9(1):113 DOI 10.1186/s40249-020-00724-0.

Tangiisuran B, Tye SC, Leow MY, Awang R. 2018. Comparison of nurses and general caregivers’
knowledge, attitude, and practice on medication administration process and their distress level

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 24/27

http://dx.doi.org/10.1016/j.hpopen.2020.100017
http://dx.doi.org/10.1007/s10900-020-00921-w
http://dx.doi.org/10.1186/s12992-020-00589-w
http://dx.doi.org/10.1101/2020.06.03.20119867
http://dx.doi.org/10.24869/psyd.2020.287
http://dx.doi.org/10.1093/ije/dym018
http://dx.doi.org/10.4103/nms.nms_40_20
http://dx.doi.org/10.1001/jama.2020.5893
http://dx.doi.org/10.1016/j.genhosppsych.2020.06.007
http://dx.doi.org/10.1016/j.ijnurstu.2019.103493
http://dx.doi.org/10.1037/emo0000151
http://dx.doi.org/10.1186/s40249-020-00724-0
http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/


in long-term care facilities across Penang, Kuala Lumpur, and Selangor of Malaysia. Aging
Clinical and Experimental Research 30(2):183–191 DOI 10.1007/s40520-017-0772-1.

Tasnim R, Sujan SH, Islam MS, Ritu AH, Bin Siddique A, Toma TY, Nowshin R, Hasan A,
Hossain S, Nahar S, Islam S, IslamMS, Potenza MN, van Os J. 2020. Prevalence and correlates
of anxiety and depression in frontline healthcare workers treating people with COVID-19 in
Bangladesh. PsyArXiv DOI 10.31234/osf.io/3qg9p.

Temsah MH, Al-Sohime F, Alamro N, Al-Eyadhy A, Al-Hasan K, Jamal A, Al-Maglouth I,
Aljamaan F, Al Amri M, Barry M, Al-Subaie S, Somily AM. 2020. The psychological impact of
COVID-19 pandemic on health care workers in a MERS-CoV endemic country. Journal of
Infection and Public Health 13(6):877–882 DOI 10.1016/j.jiph.2020.05.021.

Teo WZY, Soo YE, Yip C, Lizhen O, Chun-Tsu L. 2020. The psychological impact of COVID-19
on ‘hidden’ frontline healthcare workers. International Journal of Social Psychiatry
67(3):284–289 DOI 10.1177/0020764020950772.

Thapa L, Ghimire A, Ghimire S, Sharma N, Shrestha S, Devkota M, Bhattarai S,
Singh Maharjan AM, Lohani S, Phuyal S, Maharjan P. 2020. Predictors of anxiety regarding
the COVID-19 pandemic among health-care workers in a hospital not assigned to manage
COVID-19 patients in Nepal. medRxiv DOI 10.1101/2020.07.08.20148866.

Thomaier L, Teoh D, Jewett P, Beckwith H, Parsons H, Yuan J, Blaes AH, Lou E, Ching Hui JY,
Vogel RI. 2020. Emotional health concerns of oncology physicians in the United States.
medRxiv DOI 10.1101/2020.06.11.20128702.

Tsai YC, Liu CH. 2012. Factors and symptoms associated with work stress and health-promoting
lifestyles among hospital staff: a pilot study in Taiwan. BMC Health Services Research 12(1):1–8
DOI 10.1186/1472-6963-12-199.

Uyaroğlu OA, Başaran NÇ, Ozisik L, Karahan S, Tanriover MD, Guven GS, Oz SG. 2020.
Evaluation of the effect of COVID-19 pandemic on anxiety severity of physicians working in the
internal medicine department of a tertiary care hospital: a cross-sectional survey. Internal
Medicine Journal 50(11):1350–1358 DOI 10.1111/imj.14981.

Veeraraghavan V, Srinivasan K. 2020. Work place impact on mental wellbeing of frontline
doctors. Journal of Mind and Medical Sciences 7(2):188–192 DOI 10.22543/7674.72.P188192.

Wang Z, Duan Y, Jin Y, Zheng Z-J. 2020. Coronavirus disease 2019 (COVID-19) pandemic: how
countries should build more resilient health systems for preparedness and response. Global
Health Journal 4(4):139–145 DOI 10.1016/j.glohj.2020.12.001.

Wang Y, Ma S, Yang C, Cai Z, Hu S, Zhang B, Tang S, Bai H, Guo X, Wu J, Du H, Kang L,
Tan H, Li R, Yao L, Wang G, Liu Z. 2020. Acute psychological effects of Coronavirus Disease
2019 outbreak among healthcare workers in China: a cross-sectional study. Translational
Psychiatry 10(1):348 DOI 10.1038/s41398-020-01031-w.

Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, Ho RC. 2020. Immediate psychological responses
and associated factors during the initial stage of the 2019 coronavirus disease (COVID-19)
epidemic among the general population in China. International Journal of Environmental
Research and Public Health 17(5):1729 DOI 10.3390/ijerph17051729.

Wang W, Song W, Xia Z, He Y, Tang L, Hou J, Lei S. 2020. Sleep disturbance and psychological
profiles of medical staff and non-medical staff during the early outbreak of COVID-19 in Hubei
Province, China. Frontiers in Psychiatry 11:733 DOI 10.3389/fpsyt.2020.00733.

Wang J, Wu X, Lai W, Long E, Zhang X, Li W, Zhu Y, Chen C, Zhong X, Liu Z, Wang D, Lin H.
2017. Prevalence of depression and depressive symptoms among outpatients: a systematic
review and meta-analysis. BMJ Open 7(8):e017173 DOI 10.1136/bmjopen-2017-017173.

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 25/27

http://dx.doi.org/10.1007/s40520-017-0772-1
http://dx.doi.org/10.31234/osf.io/3qg9p
http://dx.doi.org/10.1016/j.jiph.2020.05.021
http://dx.doi.org/10.1177/0020764020950772
http://dx.doi.org/10.1101/2020.07.08.20148866
http://dx.doi.org/10.1101/2020.06.11.20128702
http://dx.doi.org/10.1186/1472-6963-12-199
http://dx.doi.org/10.1111/imj.14981
http://dx.doi.org/10.22543/7674.72.P188192
http://dx.doi.org/10.1016/j.glohj.2020.12.001
http://dx.doi.org/10.1038/s41398-020-01031-w
http://dx.doi.org/10.3390/ijerph17051729
http://dx.doi.org/10.3389/fpsyt.2020.00733
http://dx.doi.org/10.1136/bmjopen-2017-017173
http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/


Wang S, Xie L, Xu Y, Yu S, Yao B, Xiang D. 2020. Sleep disturbances among medical workers
during the outbreak of COVID-2019. Occupational Medicine 70(5):364–369
DOI 10.1093/occmed/kqaa074.

Wang LQ, Zhang M, Liu GM, Nan SY, Li T, Xu L, Xue Y, Zhang M, Wang L, Qu YD, Liu F.
2020. Psychological impact of coronavirus disease, 2019 (COVID-19) epidemic on medical staff
in different posts in China: a multicenter study. Journal of Psychiatric Research 129(2):198–205
DOI 10.1016/j.jpsychires.2020.07.008.

Wanigasooriya K, Palimar P, Naumann D, Ismail K, Fellows JL, Logan P, Thompson CV,
Bermingham H, Beggs AD, Ismail T. 2020. Mental health symptoms in a cohort of hospital
healthcare workers following the first peak of the Covid-19 pandemic in the United Kingdom.
medRxiv DOI 10.1101/2020.10.02.20205674.

Wa�nkowicz P, Szyli�nska A, Rotter I. 2020. Assessment of mental health factors among health
professionals depending on their contact with COVID-19 patients. International Journal of
Environmental Research and Public Health 17(16):5849 DOI 10.3390/ijerph17165849.

Weaver MD, Vetter C, Rajaratnam SMW, O’Brien CS, Qadri S, Benca RM, Rogers AE,
Leary EB, Walsh JK, Czeisler CA, Barger LK. 2018. Sleep disorders, depression and anxiety are
associated with adverse safety outcomes in healthcare workers: a prospective cohort study.
Journal of Sleep Research 27(6):e12722 DOI 10.1111/jsr.12722.

Weilenmann S, Ernst J, Petry H, Pfaltz MC, Sazpinar O, Gehrke S, Paolercio F, von Känel R,
Spiller TR. 2020. Health care workers’mental health during the first weeks of the SARS-CoV-2
pandemic in Switzerland–a cross-sectional study. medRxiv DOI 10.1101/2020.05.04.20088625.

Wells GA, Shea B, O’Connell D, Peterson J, Welch V, Losos M, Tugwell P. 2000. The
Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomized studies in meta-
analyses. Ottawa: Ottawa Hospital Research Institute.

Winning AM, Merandi JM, Lewe D, Stepney LMC, Liao NN, Fortney CA, Gerhardt CA. 2018.
The emotional impact of errors or adverse events on healthcare providers in the NICU: the
protective role of coworker support. Journal of Advanced Nursing 74(1):172–180
DOI 10.1111/jan.13403.

Woon LS, Tiong CP. 2020. Burnout, mental health, and quality of life among employees of a
Malaysian hospital: a cross-sectional study. Annals of Work Exposures and Health
64(9):1007–1019 DOI 10.1093/annweh/wxaa075.

World Health Organization. 2020a. Coronavirus disease (COVID-19) Situation Report–200.
Available at https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200807-
covid-19-sitrep-200.pdf?sfvrsn=2799bc0f_2 (accessed 8 August 2020).

World Health Organization. 2020b. COVID-19 Public Health Emergency of International
Concern (PHEIC) Global research and innovation forum. Available at https://www.who.int/
publications/m/item/covid-19-public-health-emergency-of-international-concern-(pheic)-global-
research-and-innovation-forum (accessed 17 August 2020).

Xiang Y, Yang Y, Li W, Zhang L, Zhang Q, Cheung T, Ng CH. 2020. Timely mental health care
for the 2019 novel coronavirus outbreak is urgently needed. Lancet Psychiatry 7(3):228–229
DOI 10.1016/S2215-0366(20)30046-8.

Xiao X, Zhu X, Fu S, Hu Y, Li X, Xiao J. 2020. Psychological impact of healthcare workers in
China during COVID-19 pneumonia epidemic: a multi-center cross-sectional survey
investigation. Journal of Affective Disorders 274:405–410 DOI 10.1016/j.jad.2020.05.081.

Xiaoming X, Ming A, Su H, Wo W, Jianmei C, Qi Z, Hua H, Xuemei L, Lixia W, Jun C, Lei S,
Zhen L, Lian D, Jing L, Handan Y, Haitang Q, Xiaoting H, Xiaorong C, Ran C, Qinghua L,
Xinyu Z, Jian T, Jing T, Guanghua J, Zhiqin H, Nkundimana B, Li K. 2020. The psychological

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 26/27

http://dx.doi.org/10.1093/occmed/kqaa074
http://dx.doi.org/10.1016/j.jpsychires.2020.07.008
http://dx.doi.org/10.1101/2020.10.02.20205674
http://dx.doi.org/10.3390/ijerph17165849
http://dx.doi.org/10.1111/jsr.12722
http://dx.doi.org/10.1101/2020.05.04.20088625
http://dx.doi.org/10.1111/jan.13403
http://dx.doi.org/10.1093/annweh/wxaa075
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200807-covid-19-sitrep-200.pdf?sfvrsn=2799bc0f_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200807-covid-19-sitrep-200.pdf?sfvrsn=2799bc0f_2
https://www.who.int/publications/m/item/covid-19-public-health-emergency-of-international-concern-(pheic)-global-research-and-innovation-forum
https://www.who.int/publications/m/item/covid-19-public-health-emergency-of-international-concern-(pheic)-global-research-and-innovation-forum
https://www.who.int/publications/m/item/covid-19-public-health-emergency-of-international-concern-(pheic)-global-research-and-innovation-forum
http://dx.doi.org/10.1016/S2215-0366(20)30046-8
http://dx.doi.org/10.1016/j.jad.2020.05.081
http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/


status of 8817 hospital workers during COVID-19 Epidemic: a cross-sectional study in
Chongqing. Journal of Affective Disorders 276(1):555–561 DOI 10.1016/j.jad.2020.07.092.

Xing J, Sun N, Xu J, Geng S, Li Y. 2020. Study of the mental health status of medical personnel
dealing with new coronavirus pneumonia. PLOS ONE 15(5):e0233145
DOI 10.1371/journal.pone.0233145.

Xu X, Zhang SX, Jahanshahi AA, Li J, Bagheri A, Nawaser K. 2020. The mental health of
healthcare staff during the COVID-19 pandemic: it depends on how much they work and their
age. medRxiv DOI 10.1101/2020.08.18.20173500.

Yang X, Zhang Y, Li S, Chen X. 2021. Risk factors for anxiety of otolaryngology healthcare
workers in Hubei province fighting coronavirus disease 2019 (COVID-19). Social Psychiatry and
Psychiatric Epidemiology 56(1):39–45 DOI 10.1007/s00127-020-01928-3.

Yáñez JA, Afshar Jahanshahi A, Alvarez-Risco A, Li J, Zhang SX. 2020. Anxiety, distress, and
turnover intention of healthcare workers in Peru by their distance to the epicenter during the
COVID-19 crisis. The American Journal of Tropical Medicine and Hygiene 103(4):1614–1620
DOI 10.4269/ajtmh.20-0800.

Zhang SX, Sun S, Afshar Jahanshahi A, Alvarez-Risco A, Ibarra VG, Li J, Patty-Tito RM. 2020.
Developing and testing a measure of COVID-19 organizational support of healthcare workers -
results from Peru, Ecuador, and Bolivia. Psychiatry Research 291:113174
DOI 10.1016/j.psychres.2020.113174.

Zhang WR, Wang K, Yin L, Zhao WF, Xue Q, Peng M, Min BQ, Tian Q, Leng HX, Du JL,
Chang H, Yang Y, Li W, Shangguan FF, Yan TY, Dong HQ, Han Y, Wang YP, Cosci F,
Wang HX. 2020. Mental health and psychosocial problems of medical health workers during
the COVID-19 epidemic in China. Psychotherapy and Psychosomatics 89(4):242–250
DOI 10.1159/000507639.

Zhou Y, WangW, Sun Y, QianW, Liu Z, Wang R, Qi L, Yang J, Song X, Zhou X, Zeng L, Liu T,
Li Z, Zhang X. 2020. The prevalence and risk factors of psychological disturbances of frontline
medical staff in China under the COVID-19 epidemic: workload should be concerned. Journal of
Affective Disorders 277:510–514 DOI 10.1016/j.jad.2020.08.059.

Zhu Z, Xu S, Wang H, Liu Z, Wu J, Li G, Miao J, Zhang C, Yang Y, Sun W, Zhu S, Fan Y,
Chen Y, Hu J, Liu J, Wang W. 2020. COVID-19 in Wuhan: sociodemographic characteristics
and hospital support measures associated with the immediate psychological impact on
healthcare workers. EClinicalMedicine 24:100443 DOI 10.1016/j.eclinm.2020.100443.

Zhang et al. (2022), PeerJ, DOI 10.7717/peerj.13225 27/27

http://dx.doi.org/10.1016/j.jad.2020.07.092
http://dx.doi.org/10.1371/journal.pone.0233145
http://dx.doi.org/10.1101/2020.08.18.20173500
http://dx.doi.org/10.1007/s00127-020-01928-3
http://dx.doi.org/10.4269/ajtmh.20-0800
http://dx.doi.org/10.1016/j.psychres.2020.113174
http://dx.doi.org/10.1159/000507639
http://dx.doi.org/10.1016/j.jad.2020.08.059
http://dx.doi.org/10.1016/j.eclinm.2020.100443
http://dx.doi.org/10.7717/peerj.13225
https://peerj.com/

	The effect of the COVID-19 pandemic on health care workers’ anxiety levels: a meta-analysis
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	flink6
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


