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Abstract

Introduct ion:  The Coronavirus Disease 2019 (COVID 19) epidemic began in 
December 2019 in China and caused major concern. But no systematic review of 
COVID-19 infection control has been published.

Aim:  The aim of this study is to determine the COVID-19 disease control 
methods.

Mater ia l  and  methods :  We performed a systematic review of the literature 
using the keywords: ‘coronavirus’ and ‘2020,’ ‘COVID-19’ in databases including 
ScienceDirect, PubMed, Springer and Scopus from January 1, 2020 to February 
23, 2020. All observational studies, as well as case reports and editorials that were 
published in English were included. Data on the disease control methods of CO-
VID-19 were extracted by two researchers.

Resu l t s  and  d i scuss ion:  The preliminary search result was about 131 ar-
ticles; 38 articles were retrieved for full-text screening, after screening articles 
by title and abstract. Finally, 17 papers having the study inclusion criteria were 
selected. Disease control is possible at three levels of prevention, diagnosis and 
treatment.

Conc lus ions :  COVID-19 is a new clinical infectious disease that can be con-
trolled by adopting measures to prevent, diagnose and treat the disease. Further 
studies are needed to elucidate factors that may be effective in controlling the 
spread of the disease during recovery.
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1. Introduction

It was first announced on December 31, 2019 that an pneu-
monia of unknown etiology illness was caused by coronavi-
rus.1,2 On January 12, 2020 it was introduced by the World 
Health Organization (WHO) as the coronavirus novel 2019 
or ‘2019 nCoV’3–5 because Wuhan viral pneumonia cases were 
discovered at the end of 2019. COVID-19 was first identified 
in Wuhan, China, among a cluster of patients that presented 
with an unidentified form of viral pneumonia with shared 
history of visiting the Huanan Seafood Market.6 COVID-19 
is a new type of virus that has not been identified before in 
humans.7 Coronaviruses are zoonotic and are a large fam-
ily of viruses that cause illness ranging from the common 
cold to more severe diseases, such as Midle East respiratory 
syndrome (MERS) and severe acute respiratory syndrome 
(SARS).8 2019-nCoV is considered to be one of the close 
relatives of SARS-COV, because it is very homologous to 
it. 2019-nCoV was classified by the International Commis-
sion on Virus Classification (ICTV) on February 11, 2020 
as severe acute respiratory syndrome Coronavirus 2 (SARS-
CoV-2).9 The rapid spread of the virus is fueling fears of a 
global pandemic10, and over 150 countries have confirmed 
cases to date, all continents reported confirmed cases of CO-
VID-19. As of May 23, 2020, more than 5 386 218 confirmed 
cases have been reported worldwide, with a rapid rise in the 
number of deaths (343 368 deaths and 2 234 752 recovered)2. 
The virus spread internationally within 1 month of the first 
identification, and can be transmitted via close human-to-

human contact,6 face-to-face contact by a sneeze or cough, 
or from contact with secretions of people who are infected.11 
Transmission of COVID-19 from an asymptomatic carrier 
with normal chest computed tomography (CT) findings has 
not been reported.12 Transmission of the virus can occur 
during the incubation period in asymptomatic patients. In 
addition, high sputum viral loads were observed in a patient 
with Novel COVID-19-infected pneumonia during the re-
covery phase.13 Non-pharmaceutical interventions remain 
central for management of COVID-19 because there are no 
licensed vaccines or coronavirus antivirals.11 

Now, several measures have been taken to prevent and 
control possible imports from China. However, the ability to 
restrict and control local transmission after import depends 
on the application and implementation of precise control mea-
sures.14,15 Considering the emerging nature of COVID-2019, 
lack of prevention and treatment protocols, and rapid and 
extensive spread of disease in the whole world, there is still 
ambiguity regarding methods for COVID-2019 control. De-
spite extensive studies of clinical and paraclinical symptoms 
and treatment of COVID-2019, there has been no study on 
the disease control, therefore, we performed present study to 
systematically investigate methods for COVID-19 control.

2. Aim

The aim of this study was to determine the COVID-19 dis-
ease control methods. 

Figure 1. PRISMA flow diagram.
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3. Material and methods

This systematic review study was conducted using the Co-
chrane book and reported using PRISMA checklist. 

3.1.  Data sources
This protocol follows the recommendations established by 
the PRISMA statement.16 Search was done in order to ob-
tain data using the keywords: ‘coronavirus’ and ‘2020,’ ‘CO-
VID-19’ in databases: ScienceDirect, PubMed, Springer and 
Scopus during the period January 1, 2020 to February 23, 
2020. Control was not a keyword for search because most of 
the papers were not written specifically for control.  Five dif-
ferent researchers independently evaluated search results.

3.2.  Study selection
All the observational studies, case reports, and editorials 
that were published in English were included. The prelimi-
nary search result was about 131 articles with the term ‘CO-
VID-19’ or ‘coronavirus’ in the title, abstract or text pub-
lished in English. After reviewing the articles and deleting 
repetitive articles, to determine whether the article was rel-
evant to the main purpose of the review or not, two authors 
reviewed the titles and abstracts separately. In the case of 
ambiguity, the authors referred to the full text for the final 
decision. Figure 1 displays the process of selecting articles. 

3.3.  Data Extraction
Information on the type of publication, the publishing in-
stitution, country, year and date of publication and strate-
gies for infection control were extracted independently by 

five investigators. A sixth researcher checked the article list 
and data extractions to ensure there were no duplicate arti-
cles. The excreted items were include: author, journal, date 
(MM/DD), country, and study type. To assess the quality of 
included studies we used STROBE checklist (Table 1). 

4. Results

According to the results of a systematic review of studies, 
disease control can be categorized into three levels: (1) pre-
vention, (2) diagnosis, (3) treatment.

4.1.  Control  at  prevention level
At the prevention level, disease control is carried out 
through early-stage screening17 using non-contact infrared 
thermometers18 and controlling travelers’ temperatures at 
land, air and sea borders.19 We can also prevent the disease 
spread in dental procedures by using personal protective 
equipment, hand washing and precautions on respiratory 
droplets.20

The results of the previous studies show that the spread 
of the disease can be controlled by applying restrictions 
such as  travel restrictions,21,22 cancellation of all flights 
to and from China,19,22 compulsory leave for travelers who 
have returned from China within the past 14 days, and the 
quarantine of all travelers to China.19,22 Other measures also 
include delays in customs clearance,21 cancellation of social 
meetings,23 closing of schools, remote work, and home quar-
antine of suspected cases24 and quarantining of people who 
appear to be in the incubation period for 14 days.19,23

Table 1. Characteristics of the included studies on COVID-19, 2020.

ID Author Journal Date  
(MM/DD) Country Study type

1 Zhang Academic Radiology 02/13 China Case report

2 Binnicker Clinical Chemistry 02/20 — Editorial

3 Tong Emerging Infectious Disease 03/17 China Case report 

4 Junjie Aw Journal of Hospital Infection 02/21 Singapore Letter to the Editor

5 Sabino-Silva Clinical Oral Investigations 02/20 Canada Letter to the Editor

6 Habibi The Lancet 02/13 Canada Comment

7 Van Cuong The Lancet Infectious Disease 02/18 Vietnam Case report

8 Jeannette Guarner American Journal of Clinical Pathology 02/13 USA Letter to the Editor

9 Wong JAMA 02/20 Singapore Letter to the Editor

10 Haibo Qiu Intensive Care Med 02/20 China Letter to the Editor

11 Yang Journal of Medical Virology 02/24 China Cohort

12 Jalavaa International Journal of Hygiene and Environmental Health 02/10 China Case report

13
COVID-19 National 

Incident Room  
Surveillance Team

Communicable Diseases Intelligence 03/11 Australia Case report

14 Chen The Lancet 02/18 China Comment

15 Yuncheng Zhu Neuroscience Bulletin 02/25 China Letter to the Editor

16 Lum Singapore Medical Journal 02/13 Singapore Editorial

17 Gostic The Lancet 02/10 China Case report
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Education
The effect of public education to increase public awareness 
and to avoid any rumors plays an important role in dis-
ease control.17 Education on personal hygiene and proper 
handwashing, face-to-face contact, proper use of gloves and 
masks through social media can also be effective.19,24

Environmental  hygiene
One of the factors which plays an important role in control-
ling and preventing the spread of disease is environmental 
washing and disinfection of airports, train stations, and 
roads.25

4.2.  Disease control  at  the diagnosis level
Immediate and timely diagnosis of the disease can be very 
effective in controlling COVID-2019 from spreading. Mon-
itoring the health status of symptomatic people by means 
of telephone and online counseling is effective in quickly 
diagnosing the disease and preventing it from spreading to 
other people.23

Pre-epidemic planning and preparation, such as the 
construction of specialized infectious and laboratory cen-
ters17 will enable faster diagnosis. Moreover, collection and 
rapid reporting of epidemic information,24 use of an effec-
tive and rapid diagnostic system to control the spread of the 
disease,17,24 rapid transfer of samples to the laboratory and 
rapid response to test results26 and use of personal protective 
equipment by laboratory and sampling personnel26 can be 
effective in controlling the spread of the disease.

4.3.  Disease control  at  the treatment level
Quick and accurate planning to treat patients at treatment 
centers can be effective in controlling and preventing the 
spread of the disease. To this end, these patients are rap-
idly and individually triaged17,27,28 and immediately admit-
ted after diagnosing the related symptoms,22 and all fe-
brile patients are isolated in one room27 away from other 
patients.3,24,27,29 It is also necessary to build temporary and 
separate hospitals25,24 and to increase isolated beds17,30 and 
to store personal protective equipment in hospitals.17 Other 
measures include recruitment of trained infection control 
supervisors, monitoring the implementation of health care, 
using personal protective equipment, monitoring the health 
status of the treatment team,31 and quarantining personnel 
who have had direct contact with patients.31,32

5. Discussion

In the last two months, more than 5 386 218 cases of CO-
VID-2019 have been recorded in China and other countries 
across five continents. The novel COVID-2019 (nCoV-2019) 
is an emerging disease that primarily threatens the prepared-
ness and biosecurity of countries around the world.16 Being 
prepared at various levels to confront a new disease requires 
efforts in the field of epidemiology, diagnosis, treatment and 
prevention during a pandemic,33 and such preparedness will 

be reduced as a new disease spreads to new territories and 
areas at risk of epidemics.

Identifying methods for controlling the spread of such 
viral diseases, which are highly contagious and spread rap-
idly is just as important as the identification of the nature 
of the disease, such as methods of transmission, disease 
symptoms, laboratory results, and radiological findings, and 
treatment modalities for coping and dealing with treatment 
of emerging diseases. 

Reviewing previous studies shows that COVID-19 
spread can be controlled at three levels of prevention, diag-
nosis and treatment. Accordingly, the results of the present 
study showed that we can apply restrictions such as closing 
of schools, cancellation of public meetings and restriction of 
travels and cancellation of all flights to infected areas (China), 
quarantining travelers and compulsory leave of all travelers 
who travelled to infected areas within past 14 days to control 
the spread of the disease. In this regard, Wells et al. study 
showed that delaying travels 3.5 weeks could reduce the in-
cidence of the disease.34 Results of a study on SARS referred 
to cancellation of international travels, cancellation of public 
meetings, and closing of schools and home quarantine as ef-
fective methods to control the spread of the disease.24

The results of a systematic review of studies showed that 
training the treatment personnel in the use of personal pro-
tective equipment, informing, training, and persuading peo-
ple to protect themselves and to wash their hands, as well as 
protecting the environmental hygiene by washing and dis-
infecting airports, train stations, and roads help to signifi-
cantly reduce the spread of the disease by reducing infectious 
agents and reducing the likelihood of infection. Results of a 
study by Lipsitch et al. based on the experience of the MERS, 
influenza pandemic, and other epidemic diseases, showed 
that the immediate expansion of public health activities is 
significantly effective in controlling infection and spread of 
the disease.35 Singapore’s experience of SARS epidemic has 
also shown that training the treatment personnel in the use 
of personal protective equipment  can help reduce the likeli-
hood of infection and reduce the transmission and spread of 
infection.24

Results of the present study revealed that the use of in-
fection control supervisors to monitor the implementation 
of care and proper use of personal protective equipment by 
treatment personnel and the prompt and rapid follow-up of 
exposures and quarantine of nurses who have been in di-
rect contact with COVID-19 patients as well as rapid triage 
and isolation of patients and home quarantine of suspected 
cases at the treatment level can prevent further spread of 
disease by quickly identifying and following-up exposure 
cases. Accordingly, considering SARS and MERS epidemic 
experience showing that most patients are infected in care 
settings,36 results of a study of SARS outbreak showed that 
rapid exposure tracking, rapid isolation, and quarantine 
were effective in controlling SARS spread.37 

Considering the dramatic increase in the number of pa-
tients and people in need of hospitalization, the incidence 
of epidemic, high prevalence of disease, and low number 
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of hospital beds, treatment personnel, and equipment, it is 
recommended to quarantine suspected or infected patients 
who do not have any indication for hospitalization in ac-
cordance with national guidelines, or those who have passed 
the acute course of the disease and do not need hospital care, 
if they meet the requirements of home isolation based on 
medical prescription,  training and advice on isolation. It 
is recommended that these patients be monitored by health 
care providers online or through telephone and if a patient 
does not have conditions for home quarantine, city-wide 
cottage hospitals where patients can be maintained until the 
end of the disease are recommended.

This review has several limitations. First, few studies 
are available for inclusion. It would be better to include as 
many studies as possible, not only those from China. Once 
these studies have been published, a more comprehensive 
understanding of COVID-19 will be possible. Second, a few 
studies are not available in English or full text.

6. Conclusions

COVID-19 is an emerging viral disease that is highly con-
tagious and has spread rapidly across five continents. The 
spread of the disease can be controlled only through adop-
tion of educational, hygienic, limitation measures at the 
prevention level, use of an effective and rapid diagnostic 
system at the diagnosis level, and rapid and separate patient 
identification and triage, isolation and monitoring of the 
proper use of personal protective equipment and follow-up 
of exposures among treatment personnel by infection con-
trol supervisors at the treatment level, which requires na-
tional and even global coordination and participation in the 
field of disease control.
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