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Abstract

Introduction: The COVID-19 epidemic has been causing serious physical, but also psychological effects in society. This systematic review
sought to identify studies that describe COVID-19 related anxiety, and to understand the impact of anxiety assessment in defining strategies to
be implemented in future studies.
Methodology: This systematic review included cross-sectional studies with no publication year limit. It was performed a systematic search
through three databases, namely, PubMed, Science Direct and Web of Science using the descriptors “COVID-19” and “anxiety”. PRISMA
criteria reporting of systematic reviews and meta-analyses were applied. Eligible articles were selected in accordance with inclusion and
exclusion criteria. The inclusion criteria were: research articles related with anxiety measurement during the COVID-19 outbreak; interventions
to reduce anxiety; and published in English.
Results: From 44 references, just four scientific articles were accepted for inclusion within this review. These studies were analyzed regarding
their sample, methodology, instruments used, and its results.
Conclusions: This systematic review was based on published data at the onset of the pandemic, and it could serve as a basis for the development
of implementations plans to improve anxiety disorders. The importance of this theme, the implications and potential directions for future
investigations will be discussed.

Key words: COVID-19; anxiety; psychological diseases; infections.
J Infect Dev Ctries 2021; 15(3):320-325. doi:10.3855/jidc.12730
(Received 28 March 2020 – Accepted 02 March 2021)
Copyright © 2021 Batista et al. This is an open-access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Introduction
The outbreak of Coronavirus Disease 2019
(COVID-19) has been attracting an enormous amount
of concern around the world. To stop the pandemic,
research is needed to help infected patients, health
professionals, and decision-makers – even though if
conducted quickly and including the publication of
preliminary data [1]. New policies, strategies, are being
worked on every day in order to overcome the physical
and psychological effects of this new outbreak.
The COVID-19 pandemic has been causing both
physical and mental problems to people’s health. The
psychological effects are of a wide variety, such as
panic disorders, fears, anxiety, depression, and these
can’t be neglected when dealing with the outbreak.
There has been widespread panic and anxiety related to
an unknown illness.
Infections by themselves can create a range of
behavioural and psychological effects, such as anxiety,
frustration, fear of causing infection, insomnia, and

irritability [2]. Thus, anxiety could be an expected
effect, since almost everyone contact in some way with
anxiety (health anxiety in this case). In one hand, it can
be protective, helping to identify early signs of health
issues and to adopt health-promoting behaviours; in the
other hand, when excessive, can be harmful, triggering
panic and risk behaviours [3]. So, it is important to
know and assess anxiety, because it is crucial in
influencing the success or failure of an action plan [4].
In this way, psychological factors could have a vital role
in the success of public health strategies used to manage
epidemics and pandemics.
It is necessary to inform the public, patients and
health professionals about common stress responses
like insomnia, panic attacks, health-anxiety, fear of
illness or substance abuse [2]. It is also crucial to
educate on general measures of countering stress like
hygiene, activity schedule, exercising, social
connections, avoiding social media forwards and
relaxation techniques [2].
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Early identification of distress and timely
psychological interventions not only can prevent crisis
at times of pandemics but also help in containing its
spread [2,5].
The aim of this systematic review was to know the
instruments and methodologies that have been used to
measure anxiety within the context of COVID-19
outbreak, in order to be able to outline preventive
strategies, to minimize the consequences and to
obtained lower anxiety levels throughout the
pandemics’ evolution.

Search results were exported into Endnote and
duplicates removed.
This systematic review was conducted using
PRISMA criteria for preferred reporting items within
systematic reviews and meta-analyzes (PRISMA) [6,7].
The collected information was compiled and analyzed
regarding the year of publication, authors, sample,
country, methodology/type of study, instruments,
results and research aim. The bibliographic references
were made through the computer program EndNote
bibliographic referencing.

Methodology
This systematic review intended to analyze the
relation between COVID-19 and anxiety. To this end, a
systematic search was performed using Pubmed,
Science Direct and Web of Science databases, over a
period of time until March 26, 2020. Descriptors used
were: "COVID-19" AND “anxiety”. Then, articles’
screening was conducted by applying eligibility
criteria:
a) Inclusion: anxiety instruments applied during
COVID-19 outbreak; interventions to reduce anxiety;
research articles; English publications;
b) Exclusion: outside the scope of the subject; other
types of publications (comments, editorials,
discussions, correspondence, letters); publications in
other languages than English; and studies whose full
texts were not available.

Results
This systematic review identified 56 scientific
articles published in international journals indexed to
the digital databases used in this search. After
screening, 12 duplicate publications were removed. So,
44 publications were available for evaluation by
eligible criteria. Among these it was found 19 scientific
articles (14 research articles and 5 review articles), but
only 4 research articles met the inclusion criteria
defined. The PRISMA flow diagram is presented in
Figure 1.
A summary of these articles’ properties is presented
in Table 1.
The four research articles were evaluated according
with six characteristics: sample, country, methodology,
instrument, results, and aim.
All the articles were published in China, during the
initial months of 2020, and were cross-sectional studies.
Although similar in their methodological approach,
different psychometric instruments were used in them.
The instruments used to evaluate anxiety were:
Spielberger State-Trait Anxiety Scale (STAI); Sleep
State Self-Rating Scale (SRSS); 7-item Generalized
Anxiety Disorder Scale (GAD-7); Self-Rating Anxiety
Scale (SAS); General Self-Efficacy Scale (GSES);
Stanford Acute Stress Reaction (SASR) questionnaire;
Pittsburgh Sleep Quality Index (PSQI); Social Support
Rate Scale (SSRS); Impact of Event Scale-Revised
(IES-R); Depression, Anxiety and Stress Scale (DASS21).
The sampling was also different among these
studies. Its size ranged from 50 to 7143 participants and
was composed by students, healthcare professionals,
COVID-19 patients and public participants. After an
analysis of each sample, the data showed that every
participant presented anxiety perceptions linked with
the COVID-19 outbreak.
Patients with COVID-19 experienced high levels of
anxiety and low sleep quality due to isolation treatment.
On this matter, Liu and collaborators (2020) reported

Figure 1. Prisma flow diagram.
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that COVID-19 patients when submitted to an
intervention plan (progressive muscle relaxation
method), the average anxiety scores improved with
statistical significance when compared with previous
values [8]. The same happens when sleep scores were
analyzed before and after the intervention.
In turn, when health professionals were assessed,
the data showed that anxiety scores were significantly
associated with stress, which negatively impacted selfefficacy and sleep quality [9]. Anxiety, stress, and selfefficacy were mediating variables associated with
social support and sleep quality. So, these
psychological effects, such as anxiety, affect not only
patients and medical staff but also everyone.

The general public was also evaluated by Wang and
his research team to better understand the psychological
impact, anxiety, depression, and stress during the initial
stage of the COVID-19 outbreak among the population
[10]. The results showed the psychological impact as
classified by levels (moderate to severe depressive
symptoms, moderate to severe anxiety symptoms and
moderate to severe stress levels). The majority of
participants, stayed at home, did not report any physical
symptoms, presented good self-rated health status, but
were worried about their family and on accurate
information. Yet, the participants were satisfied with
the amount of health information available. In this
study, female gender, student status, specific physical
symptoms, and poor self-rated health status were

Table 1. Summary information for accepted studies of “Anxiety related with COVID-19”.
Author /
Year
Cao et al.,
2020 [11]

Sample

Methods

Instruments

Results

7143
China
college
students
(Female
4975;
Male 2168)

Cross
sectional

- 7-item Generalized
Anxiety Disorder Scale
(GAD-7).

Students have experienced anxiety because
of this COVID-19 outbreak (24.9%).
Living alone had increased anxiety

Liu et al.,
2020 [8]

51 COVID- China
19 patients

Cross
sectional

Xiao et al.,
2020 [9]

180
medical
staff

Crosssectional

- Spielberger State-Trait
Anxiety Scale (STAI);
- Sleep State Self-Rating
Scale (SRSS).
- Self-Rating Anxiety
Scale (SAS);
- General Self-Efficacy
Scale (GSES);

Wang et
al., 2020
[10]

Country

China

1210 public China
participants
(students
and
community
)

Crosssectional

- Stanford Acute Stress
Reaction (SASR)
questionnaire;
- Pittsburgh Sleep Quality
Index (PSQI);
- Social Support Rate
Scale (SSRS).
- Impact of Event ScaleRevised (IES-R)
Depression;
- Anxiety and Stress Scale
(DASS-21).

Aim

To evaluate the mental
situation of college students
during the epidemic;
To provide a theoretical basis
Worry about the economic influences of the for psychological
epidemic, academic delays, influence of the interventions with college
students;
epidemic on daily-life were positively
To provide a basis for the
related to the levels of anxiety.
Negative association between social support promulgation of national and
governmental policies.
and anxiety symptoms.
The average anxiety score, as well as, sleep To investigate the effect of
quality score after intervention (progressive progressive muscle relaxation
muscle relaxation method) was statistically on anxiety and sleep quality
significant.
of COVID-19.
Social support for medical staff were
To use Structural Equation
significantly associated with self-efficacy
Modeling to determine the
and sleep quality and negatively associated effects of social support on
sleep quality and function of
with the degree of anxiety and stress.
medical staff who treated
Levels of anxiety were significantly
COVID-19 patients.
associated with the levels of stress, which
negatively impacted self-efficacy and sleep
quality.
Anxiety, stress, and self-efficacy were
mediating variables associated with social
support and sleep quality.
Psychological impact of the outbreak as
moderate or severe (53.8%); moderate to
severe depressive symptoms (16.5%);
moderate to severe anxiety symptoms
(28.8%); moderate to severe stress levels
(8.1%).
Participants stayed at home (84.7%);
worried about their family contracting
COVID-19 (75.2%); satisfied with the
amount of health information available
(75.1%).  Female, student, physical
symptoms, and poor self-rated health status
were associated with a greater psychological
impact and higher levels of stress, anxiety,
and depression.
Health information and preventive measures
were associated with a lower psychological
impact/stress, anxiety, and depression
levels.

To survey the general public
in China to better understand
their levels of psychological
impact, anxiety, depression,
and stress during the initial
stage of the COVID-19
outbreak.
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significantly associated with a greater psychological
impact related to the outbreak and higher levels of
stress, anxiety, and depression. On the other hand,
specific, current health information and preventive
measures were associated with a lower psychological
impact, as well as lower stress, anxiety and depression
levels.
Students were another specific group under scope
Cao and collaborators (2020) evaluated the mental
situation of college students during the pandemic in
order to provide a theoretical basis for psychological
interventions with them [11]. The data showed that
some students experienced anxiety related with
COVID-19 pandemic and that there were no gender
differences in regard to anxiety scores. These results do
not corroborate the previous study. The same study
reported that living alone, worrying about economic
influences and academic delays had an impact on
anxiety.
Discussion
This systematic review was designed to provide
insights into anxiety during COVID-19 outbreak, as
also into new approaches, methodologies, and
measurement instruments. The pertinence of this theme
requires a careful study since the impact of COVID-19
on mental health is not yet conclusive. Nevertheless, the
literature on the psychological reactions to previous
epidemics and pandemics could help us to understand
what to expect [12]. Previous research suggested that
several psychological vulnerability factors may play a
role in “coronaphobia”, including anxiety, worries,
fears, intolerance of uncertainty, and perceived
susceptibility to a disease [4]. Yet, more research is
needed to understand the effects of COVID-19 on
psychological health. Research from other infectious
outbreaks suggested the importance of information
management as a factor with a significant role [4,12].
These studies corroborated each other, even though
they were few, due to the novelty of this topic. They
focused on the Chinese context, the country where the
pandemic emerged [13]. So, through this systematic
review, it was possible to say that anxiety affected a
wide range of people, although the level of anxiety was
different among individuals.
Anxiety and fear often existed in suspected or
confirmed patients [14,15]. The quarantine, the medical
isolation, the lack of accessible information, ignorance
of the disease, were stressors that triggered
psychological effects. Therefore, the literature reported
that psychological counseling should be adopted to help
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and reduce the psychological damage caused by the
pandemic [8,14,15].
Another target of these psychological symptoms
were the healthcare professionals. In China to respond
rapidly to the psychological pressures on health staff, a
detailed psychological intervention plan was
developed. This plan was constituted in three areas:
"building a psychological intervention medical team,
which provided online courses to guide medical staff to
deal with common psychological problems; a
psychological assistance hotline team, which provided
guidance and supervision to solve psychological
problems; and psychological interventions, which
provided various group activities to release stress" [16].
However, the implementation of psychological
intervention services found obstacles within health
professionals' adhesion, and, therefore, the measures of
psychological intervention were adjusted accordingly
to the needs of these professionals [16].
Health professionals deserve a special attention,
and both social and organizational support have shown
to be protective mental health variables for healthcare
staff in general [17]. In addition to the Xiao and
collaborators [9] study reported in this systematic
review, other preliminary studies were being carried out
and published, for example, Liang and his team [18]
published a preliminary study that screened mental
health medical staff, whose results suggested the need
in enabling health authorities to allocate health
resources and develop appropriate treatments for health
professionals.
Last but not least, it remains to address the findings
on the general population. Stress factors, such as
quarantine, confusion, fear, anger, insomnia and
anxiety were reported in the literature as psychological
responses to COVID-19 impact [17]. The financial loss
as a result of quarantine was also reported as a distress
and risk factor for symptoms of psychological disorders
and for both anger and anxiety several months after
quarantine.
So, public health education must be based on
scientific evidence to reduce the anxiety, distress, and
psychological effects, caused by misinformation.
Misinformation has spread panic among the general
population and was not conductive to the
implementation of pandemic control measures [19]. In
China, several books on COVID-19 prevention,
control, and mental health education have been swiftly
published and free electronic copies have been provided
for the public. For example, the “Guidelines for public
psychological self-help and counseling of 2019-nCoV

323

Batista et al. – Anxiety and COVID-19

pneumonia”, published by the Chinese Association for
Mental Health [20].
On the other hand, in China the online
psychological counseling services have been widely
established by mental health professionals in medical
institutions, universities, and academic societies; in
order to implement self-help intervention systems,
including online cognitive behavioral therapy for
depression, anxiety, and insomnia. Likewise, several
artificial intelligence programs have been put in use as
interventions for psychological crises elicited during
the epidemic [20].
Methodological limitations
In this study, the selected methodology for the
inclusion and exclusion criteria could limit the obtained
results. It could leave out many valid studies and
relevant factors to the understanding of this subject. The
lack of publications in this area also conditioned this
selection, analysis and generalization of the results;
what is understandable.
The studies analyzed tackled several anxiety
measurements and not showed a consistency with a
single instrument. Other limitations were: sample size
representativeness; cross-sectional design of the study
[8-11]; individual differences and psychological
conditions among samples; the influence of
environmental and cultural factors on the individual and
the patient’s received attention during the hospital stay
[8]; snowball sampling strategy [10]; and self-reported
levels of psychological impact, anxiety, depression and
stress, which may not always be aligned with the
assessment made by mental health professionals [10].
Notwithstanding the above limitations, this study
provided invaluable information on the initial
psychological responses after the outbreak of COVID19 at China.
Implications for practice
The current systematic review suggested the need
for new studies on methodologies, intervention plans,
and longitudinal studies, which could analyze the
implications of COVID-19 over time. These studies
should be extended to populations in other countries.
The present review would be an enhancer to explore
effective and accessible strategies to help the public
health and some specific subgroups, to decrease anxiety
symptoms and improve psychological well-being.
Additionally, it could serve as a basis for the
development of cost-effective interventions, easy to be
implemented and potentially valuable in public health
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educative programs, improving health quality within
health organizations.
Conclusions
Psychological factors are intrinsically linked to
epidemics and pandemics; also health anxiety is
important in the management of the success or failure
of strategies adopted [4].
This systematic review intended to increase the
knowledge about this theme; on the COVID-19 impact
upon anxiety, possible strategies, anxiety reduction
studies and intervention programs. Despite the few
publications on the subject, it was possible to conclude
on the importance of this theme for different groups,
experiences, lessons for life and new approaches to this
problem. It is recommended that future research include
a wide participation among different groups, countries
and training programs.
References
1.

Raoult D, Hsueh PR, Stefani S, Rolain JM (2020) COVID-19
Therapeutic and Prevention. Int J Antimicrob Agents 55:
105937.
2. Banerjee D (2020) The COVID-19 outbreak: Crucial role the
psychiatrists can play. Asian J Psychiatr 50: 102014.
3. Asmundson GJG, Taylor S (2020) How health anxiety
influences responses to viral outbreaks like COVID-19: What
all decision-makers, health authorities, and health care
professionals need to know. J Anxiety Disord 71: 102211.
4. Taylor S (2019) The Psychology of Pandemics: Preparing for
the Next Global Outbreak of Infectious Disease. Newcastle:
Cambridge Scholars Publishing 178 p.
5. Duan L, Zhu G (2020) Psychological interventions for people
affected by the COVID-19 epidemic. Lancet Psychiatry 7: 300302.
6. Urrútia G, Bonfill X (2010) PRISMA declaration: a proposal
to improve the publication of systematic reviews and metaanalyses. Med Clin (Barc) 135: 507-511. [Article in Spanish.]
7. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC,
Ioannidis JP, Clarke M, Devereaux PJ, Kleijnen J, Moher D
(2009) The PRISMA statement for reporting systematic
reviews and meta-analyses of studies that evaluate health care
interventions:
explanation
and
elaboration.
PLoS
Med:6:e1000100.
8. Liu K, Chen Y, Wu D, Lin R, Wang Z, Pan L (2020) Effects of
progressive muscle relaxation on anxiety and sleep quality in
patients with COVID-19. Complement Ther Clin Pract 39:
101132.
9. Xiao H, Zhang Y, Kong D, Li S, Yang N (2020) The Effects of
Social Support on Sleep Quality of Medical Staff Treating
Patients with Coronavirus Disease 2019 (COVID-19) in
January and February 2020 in China. Med Sci Monit 26:
e923549.
10. 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.
Int J Environ Res Public Health 17: 1729.

324

Batista et al. – Anxiety and COVID-19

11. Cao W, Fang Z, Hou G, Han M, Xu X, Dong J, Zheng J (2020)
The psychological impact of the COVID-19 epidemic on
college students in China. Psychiatry Res 287: 112934.
12. Asmundson GJG, Taylor S (2020) Coronaphobia: Fear and the
2019-nCoV outbreak. J Anxiety Disord 70: 102196.
13. Wilder-Smith A, Chiew CJ, Lee VJ (2020) Can we contain the
COVID-19 outbreak with the same measures as for SARS?
Lancet Infect Dis 20: e102-e107.
14. Bai L, Yang D, Wang X, Tong L, Zhu X, Bai C, Powell CA,
Chen R, Zhou J, Song Y, Zhou X, Zhu H, Han B, Li Q, Shi G,
Li S, Wang C, Qiu Z, Zhang Y, Xu Y, Liu J, Zhang D, Wu C,
Li J, Yu J, Wang J, Dong C, Wang Y, Wang Q, Zhang L, Zhang
M, Ma X, Zhao L, Yu W, Xu T, Jin Y, Wang X, Wang Y, Jiang
Y, Chen H, Xiao K, Zhang X, Song Z, Zhang Z, Wu X, Sun J,
Shen Y, Ye M, Tu C, Jiang J, Yu H, Tan F (2020) Chinese
experts’ consensus on the Internet of Things-aided diagnosis
and treatment of coronavirus disease 2019. Clinical eHealth 3:
7-15.
15. Yang Y, Peng F, Wang R, Yange M, Guan K, Jiang T, Xu G,
Sun J, Chang C (2020) The deadly coronaviruses: The 2003
SARS pandemic and the 2020 novel coronavirus epidemic in
China. J Autoimmun 109: 102434.
16. Chen Q, Liang M, Li Y, Guo J, Fei D, Wang L, He L, Sheng
C, Cai Y, Li X, Wang J, Zhang Z (2020) Mental health care for
medical staff in China during the COVID-19 outbreak. Lancet
Psychiatry 7: e15-e16.

J Infect Dev Ctries 2021; 15(3):320-325.

17. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S,
Greenberg N, Rubin GJ (2020) The psychological impact of
quarantine and how to reduce it: rapid review of the evidence.
Lancet 395: 912-920.
18. Liang Y, Chen M, Zheng X, Liu J (2020) Screening for Chinese
medical staff mental health by SDS and SAS during the
outbreak of COVID-19. J Psychosom Res 133: 110102.
19. Xiao Y, Torok ME (2020) Taking the right measures to control
COVID-19. Lancet Infect Dis 20: 523-524.
20. Liu S, Yang L, Zhang C, Xiang Y-T, Liu Z, Hu S, Zhang B
(2020) Online mental health services in China during the
COVID-19 outbreak. Lancet Psychiatry 7: e17-e18.

Corresponding author

Vitor Duque, MD, PhD
Faculdade Medicina, Universidade de Coimbra, Azinhaga de Santa
Comba, Celas
3000-548 Coimbra, Portugal.
Phone: + 351 239 857 700
Fax: +351 239 823 236:
Email: vmduque@fmed.uc.pt

Conflict of interests: No conflict of interests is declared.

325

