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Objective: The COVID-19 epidemic has generated great stress throughout healthcare
workers (HCWs). The situation of HCWs should be fully and timely understood. The aim
of this meta-analysis is to determine the psychological impact of COVID-19 pandemic
on health care workers.

Method: We searched the original literatures published from 1 Nov 2019 to 20 Sep
2020 in electronic databases of PUBMED, EMBASE and WEB OF SCIENCE. Forty-seven
studies were included in the meta-analysis with a combined total of 81,277 participants.

Results: The pooled prevalence of anxiety is 37% (95% Cl 0.31-0.42, 12 = 99.9%)
from 44 studies. Depression is estimated in 39 studies, and the pooled prevalence of
depression is 36% (95% Cl 0.31-0.41, 12> = 99.6%). There are 10 studies reported
the prevalence of insomnia, and the overall prevalence of insomnia is 32% (95%
Cl 0.23-0.42, 12 = 99.5%). The subgroup analysis showed a higher incidence of
anxiety and depression among women and the frontline HCWs compared to men and
non-frontline HCWs respectively.

Conclusions: The COVID-19 pandemic has caused heavy psychological impact among
healthcare professionals especially women and frontline workers. Timely psychological
counseling and intervention ought to be implemented for HCWs in order to alleviate their
anxiety and improve their general mental health.

Keywords: mental health, anxiety, depression, insomnia, COVID-19, health care workers

INTRODUCTION

Epidemic studies proved that previous infectious diseases caused long-term and persistent
psychopathological consequences among this category. Similarly, in this extremely hard and bitter
fight against COVID-19, health care workers (HCWs) played a significant role and may undergo
severe psychological stress. Just like several studies reported, a multitude of HCWs appeared to
suffer from several long-lasting psychological problems, including anxiety, depression, insomnia,
etc. (Cheng et al., 2020). HCWs are exposed to longer work shifts in order to meet the growth
of health care demand. Meanwhile, the lack of social support, poor sleep quality, isolation from
families and friends, fear of spreading the disease to their families and coworker and direct contact
with patients are several triggers for more psychological problems among HCWs. Moreover, during
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FIGURE 6 | A forest map based on the incidence of various levels of anxiety and depression among medical personnel. (A): A forest map based on the incidence of
various levels of anxiety among medical personnel; (B): A forest map based on the incidence of various levels of depression among medical personnel. ES, effect size;
Cl, confidence interval; Weight: weight of each included study (degree of impact on pooled results), The larger the weight is, the greater the influence on the
combination result is.
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FIGURE 7 | A forest map based on the prevalence of anxiety and depression between front-line and non-frontline medical staffs. (A): A forest map based on the
incidence of anxiety between front-line and non-frontline medical personnel; (B): A forest map based on the incidence of depression between front-line and
non-frontline healthcare workers. ES, effect size; Cl, confidence interval; Weight: weight of each included study (degree of impact on pooled results), The larger the
weight is, the greater the influence on the combination result is.
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FIGURE 8 | A forest map based on the prevalence of anxiety and depression between doctors and nurses. (A): A forest map based on the incidence of anxiety
between doctors and nurses; (B): A forest map based on the incidence of depression between doctors and nurses. ES, effect size; Cl, confidence interval; Weight,
weight of each included study (degree of impact on pooled results), The larger the weight is, the greater the influence on the combination result is.

tendencies in women than in men (Kuehner, 2017). However,
of the studies included in our subgroup analysis, most had
a higher percentage of female responders than male, and

problems, and concerns, without taking actions, has been
proposed to account for a substantial part of the gender gap
in depression. Two meta-analyses identified higher rumination
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only four (Civantos et al., 2020a,b; Lai et al., 2020; Sandesh
et al., 2020) (25.8, 39.3, 23.3, 42.9%, respectively) had a lower
percentage of women than men. This selection bias may exist.
According to the statistical results of the literature, we included
that the prevalence rate of anxiety and depression appeared
to be higher in “mild” group, while moderate and severe
symptoms were less common among the participants. In our
opinion, this result suggests that we ought to detect and
intervene the mental health status of medical staffs timely and
efficiently in order to prevent the occurrence of adverse mental
illness, thus effectively reducing the incidence of anxiety and
depression. Furthermore, we also find that a great proportion
of the frontline healthcare workers suffered from anxiety and
depression, since frontline healthcare professionals treating
patients with COVID-19 are likely to be exposed to the highest
risk to be infected because of their close, frequent contact
with patients and longer hours than usual. In addition, these
people are exposed to emotionally challenging interactions with
the sick and critically ill patients and they tend to pay more
attention to their own and their families’ health. Moreover,
they are subject to occupational overload due to staff shortages
and insufficient personal protective equipment (Rossi et al,
2020; Wankowicz et al., 2020). This highlighted the significance
to take more effective and precautionary measures to protect
frontline healthcare workers from the psychological damage
at the governmental level and the personnel level (Luo et al.,
2020). The higher overall prevalence of anxiety and depression
is observed in nurses. There are several reasons to consider this.
Firstly, nurses are relatively young and mostly female which
may be an important reason. In addition, nurses are responsible
for the collection of sputum for virus detection, which is the
most dangerous work (Guo et al,, 2020), and they need to act
as “gatekeepers” responsible for educating and monitoring the
practices of staff and visitors and also had an increased workload
as they took on duties of other staft (Mitchell et al., 2002). All of
these may contribute to the higher incidence of anxiety among
nurses than doctors.

Overall, the findings of the current study may have some
clinical implications. First, the COVID-19 pandemic situation
has been effectively controlled in some countries, but the
situation in other countries is still not optimistic. We must
take adequate measures to prevent possible the next outbreak
of the epidemic. We clearly confirm that HCWs who under
high physical and mental health burden are still at a higher
risk of suffering from psychological disease. It is urgently to
provide psychological assistance to medical personnel who could
help the governments better prepare for future outbreaks of
unexpected infectious diseases. Second, our study showed that
frontline HCWs presented higher prevalence of anxiety and
depression. In fact, they did not want their families and friends
worry about them and were afraid of bringing the virus to
their home. In addition, patients’ not cooperation with medical
measures, unable to deal with patients’ anxiety, panic, and other
emotional problems, shortage of protective equipment were the
main factors resulting psychological stress (Chen Q. et al., 2020).

Therefore, it is not only necessary to ensure adequate equipment
supply and timely psychological support for medical staffs, but
also important to provide psychological support for patients, as it
indirectly affects the mental and psychological state of frontline
HCWs. Also, to a certain extent, the workload and difficulty of
frontline medical work will be reduced. We held the opinion
that a special research can be conducted to study which factors
(little is known about the new virus/disease, limited resource,
long work hours, contact ban with relatives, work overload, etc.)
have a serious psychological impact on medical staff in the new
epidemic, and what measures can be taken to effectively reduce
the psychological pressure on medical staff in the future study.
Third, the second wave of the outbreak in many countries has
been kicked off, due to the outbreak of the first wave made a
great influence on the spirit of the medical personnel psychology,
therefore, we think it is necessary for medical workers, especially
women and healthcare workers who have fought on the front line
to carry out a psychological evaluation and to give professional
guidance in time, in order to prevent the second pandemic from
having a more severe impact on them.

There are several strengths and limitations to our review.
Compared to the last systematic review and meta-analysis that
comprised 13 studies from Asian countries (n = 33,062), the
current meta-analysis included more studies (47 studies from
12 countries) with a much bigger sample size (n = 81,277).
Psychological conditions of frontline and non-frontline HCWs
were further investigated, which has some guiding implications
for medical personnel to provide psychological assistance when
facing different risks. The inherent heterogeneity across studies
is also one of the main considerations for the limitations on
research. While all of these studies reported prevalence of anxiety,
depression or insomnia, several of them used the same test, but
screened the population using different assessment scales and set
different thresholds which may have an effect on the outcome.
In addition, only three symptoms were meta-analyzed in this
article due to the lack of relevant studies on other psychological
symptoms of healthcare workers. Therefore, related studies can
be conducted on other psychological effects of the COVID-19
on medical staff in the future. Moreover, most of the included
studies are from China, data from other countries are still a
few. At the present stage, the severity of the epidemic varies
from country to country; the impact on the mental health of
medical workers also varies greatly. In addition to the study in
China, 16 of the included studies were conducted in 13 different
countries. It is not reliable to describe the psychological status of
medical staff in each country according to the limited literature
collected so far. Therefore, if more literatures are collected in
the future, further analysis can be made in this aspect. All
quantitative studies were cross-sectional surveys with a short
follow-up duration. Psychological status of medical personnel
will change as the epidemic progresses, so it is not possible to
extrapolate from these studies only the long-term mental health
effects and how the basic rates of these mental health symptoms
relate to other periods. Some literatures reported age (MD =+
SD) or age range of the study group, but some did not report
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(age not applicable, Table 1), so we could not analyze age as a
factor. Although most of the study subjects were between the
ages of 25 and 45 (young adults), we still can’t rule out the
possibility that age may affect the results. It is also a limitation
of our study.

CONCLUSIONS

The COVID-19 pandemic has created an emergency state
and caused heavy psychological impact among HCWs. The
prevalence of anxiety and depression are significantly higher
in female HCWs than males, also in the frontline HCWs than
non-frontline HCWs. In addition to quickly establish programs
that provide knowledge on the virus, timely psychological
counseling and intervention ought to be implemented for HCW's
in order to alleviate their anxiety and improve their general
mental health.
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