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Abstract \
c:kground: COVID-19 was first declared as an international public health emergency and then a pandemic

by the WHO. In this systematic review, the importance of isolation and contact tracing has been explained, and
what kinds of practices exist in different countries are mentioned.

Methods: A systematic review was conducted in accordance with the PRISMA and Cochrane guidelines by
searching articles from major medical databases such as Google Scholar, PubMed/MEDLINE, Cochrane Li-
brary, EMBASE, CINAHL between Jan 1, 2020 and Apr 1, 2021. Observational and modeling studies written
on contact tracing, screening, quarantine and isolation were included.

Results: 27 observational and modeling studies were included. It was seen that rapid contact tracing to reduce
the basic reproduction number (R0) from 3.11 to 0.21. Additionally, each new case requires an average of 36
people to be monitored. Since screening programs missed 75% of cases, high-level contact tracing should also
be done simultaneously. Wide quarantine would prevent 79.27% deaths and 87.08% infections.

Conclusion: Effective, rapid contact tracing is the cornerstone of an effective public health response in out-
breaks. Its success depends on quickly identifying cases, gathering information from them about their last con-
tacts, and tracing and isolating those contacts.
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Introduction

Coronavirus Disease-2019 (COVID-19) was first
declared as an international public health emer-
gency and then a pandemic by the World Health
Organization (WHO) (1). The disease is mainly
transmitted from the infected person through the
inhalation of respiratory droplets. If a person
touches their eyes, nose or mouth after touching
a surface contaminated with virus-containing
droplets, they can become infected through vi-
ruses that can live for up to several days. Some

people become infected without developing
symptoms and can transmit the infection, alt-
hough the risk is lower. The infected person
spreads the virus from 48 h before to 2 wk after
the onset of symptoms (2).

Vaccines that can prevent COVID-19 have just
been introduced and their protection will be seen
over time. The best prevention is to avoid expo-
sure to the virus. Control measures that can re-
duce the risk; use of masks, using a napkin while
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coughing/sneezing, washing hands with soap or
disinfecting hands with a disinfectant containing
at least 60% alcohol, avoiding contact with in-
fected people and maintaining the proper dis-
tance as much as possible and not touching eyes,
nose and mouth with unwashed hands (3). In
addition, finding the contacts of the cases early
and isolating them, just like the cases, is the most
important way to protect the society from this
disease.

In this review, the importance of isolation and
contact tracing has been explained, and what
kinds of practices exist in different countries are
mentioned.

Methods

Firstly, a study protocol was developed and fol-
lowed in the process. In accordance with the
rules of Preferred Reporting Items for Systematic
Review and Meta-analysis Protocols (PRISMA-P)
Guidelines (4) and Cochrane Handbook for Sys-
tematic Reviews of Interventions (5); articles
published between Jan 1, 2020 and Apr 1, 2021,
containing information about different preven-
tion strategies such as contact tracing, screening,
quarantine and isolation, and studies evaluating
their effectiveness wetre scanned.

Literature search strategy

Electronic bibliographic databases and libraries
such as Google Scholar, PubMed/MEDLINE,
Cochrane Library, Experta Medica Database
(EMBASE), Cumulative Index to Nursing and
Allied Health Literature (CINAHL) and MedRxiv
were used. Additionally, the gray literatures, pre-
prints, and resource centers of The Lancet, The
Journal of the American Medical Association
(JAMA) and The New England Journal of Medi-
cine were investigated. Finally, reference lists of
systematic reviews were scanned for additional
resources. The MESH terms used for this search

were: "Coronavirus", "Coronavirus disease",
"SARS CoV-2", "COVID-19", "Novel corona",
"Prevention”, “Control", "Contact tracing",
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"Screening", "Quarantine", "Isolation". Combina-

tions of these terms with "AND", "OR" were
searched together. Studies were scanned by titles
and abstracts, and then full texts and bibliog-
raphies were reviewed.

Eligibility (inclusion and exclusion) criteria
If the titles and abstracts of the articles found
with the literature review meet one or more of
the eligibility criteria, the full text of the articles
was examined. References published in peer-
reviewed journals, gray literature, and websites
are eligible for inclusion, especially if they have
researched one or more of the contact tracing
topics. Standard forms have been prepared and
used to summarize the articles by narrative. Ran-
domized controlled trials were not included due
to COVID-19 being a new epidemic, lack of re-
search, and ethical concerns. Therefore, nonran-
domized observational studies and modeling
(mathematical/epidemiological)  studies  were
considered to support the available evidence.

Data synthesis and analysis

Qualitative data were systematically reviewed and
presented in accordance with Cochrane Guide-
lines. The results obtained from quantitative
measures were synthesized narratively. Quantita-
tive analysis (meta-analysis) could not be done
due to the heterogeneity of the studies.

Results

The PRISMA flowchart and conformity assess-
ment for selected studies in the search process
are summarized in Fig. 1. Overall, 2014 article
was reached as a result of the first electronic da-
tabase search. 1645 records identified after dubli-
cates removed. Overall, 1593 articles excluded
based on screening of titles and abstract. 52 full
text articles were assessed for eligibility. Twenty-
five full-text articles were excluded not meeting
the inclusion criteria. Thus, 27 studies met the
inclusion criteria and were included in the sys-
tematic review.
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Fig. 1: Flow chart for study search, selection, and screening for the systematic review

What is Isolation and Contact Tracing?
Contact tracing is the process that involves iden-
tifying someone who has been in contact with
someone positive for an infectious disease. These
identified people should be recorded, monitored
closely, and taken into isolation even if they do
not show symptoms. WHO recommends regular
follow-up to “monitor symptoms and test for
signs of infection” (6).

People who have close contact with the infected
person are identified during the case investiga-
tion. Teams talk to patients or relatives to deter-
mine when symptoms started and who they had
been in contact with, from 2 d before to 14 d af-
ter symptoms began. If the patient has used pub-
lic transport, has been in busy public places, it
may be difficult to individually identify people
who have been in close contact with the case. It
is important to remember that proximity is im-
portant in the definition of contact (1.5-2 m) and
not all people can be in close contact (7). People
are asked not to leave home for 14 days after
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contact with a COVID-19 patient. If the person
in contact with the case did not come into con-
tact with the people in the household, he/she
should separate himself/herself and minimize the
risk of contamination (eg avoiding bed-food
sharing) (7).

Some countries have identified places (facili-
ty/dormitory) where people with contact are
placed to wait for 14-day quarantine periods. This
can be used to save resources when there are a
limited number of cases. However, these facilities
may be sites of disease amplification causing the
outbreak to grow. In addition, if the facilities are
viewed as patient concentration camps, people
can avoid telling their risky contacts to avoid go-
ing to the quarantine facility (7).

People who have been in contact with the case
but do not have symptoms of COVID-19 do not
need to be tested. This is because a negative test
seen that day does not mean the person is not
infected. Current laboratory tests are positive on-
ly when the viral load reaches a certain level (7).

Available at:  http://ijph.tums.ac.ir


http://ijph.tums.ac.ir/

Kocak: COVID-19 Isolation and Contact Tracing with Country ...

Technological applications can help in contact
tracing, but the need for large workforce is inevi-
table. For example, 1000 contact tracing workers
were recruited at the beginning of the epidemic in
Massachusetts, the USA (8). Health Canada has
called for a volunteer workforce for contact trac-
ing (9). South Korea employed a massive public
health worker at the height of the epidemic (10).
In Turkey, according to the Health Minister's
statement dated October 9, 2020; 11800 filiation
teams, each consisting of 3 people, were on duty
to monitor contact (11).

Since contact tracing is resource intensive, alter-
native methods can be used:

Using non-health personnel and volunteers;
this approach is based on the idea of trained non-
public health personnel (staff working in other
areas of the public, students, retired health per-
sonnel, non-governmental organization employ-
ees) to carry out contact monitoring activities.
Some countries have used military students.
These staff should be trained in areas such as
basic epidemiology, public health requirements,
health communication, ethics, and data protec-
tion (12).

Repositioning existing resources; an example
of this is the use of call centers/national helplines
set up for other purposes (12).

Reducing the follow-up intensity of people
who have been in contact; with a large number
of cases, it may not be possible to maintain active
follow-up of all contacts. Instead of calling peo-
ple, initial information can be given by text mes-
sage. While some countries stopped active daily
contact tracing as the numbers increased, others
focused on alternatives such as sending a text
message asking people if they developed symp-
toms (12).

Using technology; mobile apps offer many pos-
sibilities to support people tracing, but manual
contact tracing remains the main method of peo-
ple tracing. The use of mobile applications can
never be the only method because the entire
population will not download the mobile com-
munication tracing application and usage will be
low in some important populations (eg the elder-
ly). Some countries use Go.Data, proprietary
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communication management software developed
by WHO. This software allows the recording of
cases and contacts, thus making it easy to keep
trace of contacts. Go.Data facilitates the analysis
of person tracing data, visualizes the transmission
chains by category, and can export person tracing
data for sharing in different software or for de-
tailed analysis (12).

Country Samples

Contact tracing practices

Current evidence on the COVID-19 pandemic
shows the importance of contact tracing as an
effective tool in terms of both limiting the virus
and spreading the transmission.

Singapore and China; was able to limit the size of
initial outbreaks through widespread testing, con-
tact tracing, and quarantine. Contact tracing led
to the identification of many new cases before
symptom onset and shortened the time from
symptom onset to isolation. Thus, it reduced the
possibility of continuous transmission (13-15).
Contact tracing reduced the spread of the disease
in China and South Korea (13,16). From a
healthcare perspective, experience in China has
shown that contact tracing can provide effective
hospital control when accompanied by testing
and quarantine (17). Evidence from Singapore
highlighted the role of symptomatic pre-
transmission in epidemic dynamics, showing that
people with close contact should be immediately
put in isolation to prevent transmission in pan-
demic control (18). In Vietnam, where intense
efforts have been made to isolate cases, monitor
and isolate their contacts, the use of artificial in-
telligence was considered to further improve con-
tact tracing and patient management (19). New
Zealand was able to control the outbreak using
aggressive traditional contact monitoring sup-
plemented by other methods (20).

One of the studies evaluating the effect of isola-
tion in different populations and isolation strate-
gies found that isolation should be integrated
with travel restriction (21). Another study evalu-
ating the effects of metropolitan-wide quarantine
in China found that quarantine would prevent
79.27% (75.10%-83.45%) deaths and 87.08%
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(84.68%:-89.49%) infections (22). Unless the level
of contact tracing and screening is high, preven-
tion through isolation only is very limited, as the
screening programs misses 75% of cases (23).
Keeling et al. evaluated the effectiveness of con-
tact tracing to control COVID-19 in the UK.
Rapid contact tracing to reduce the basic repro-
duction number (RO) from 3.11 to 0.21 allowed
the outbreak to be contained. Additionally, each
new case requires an average of 36 people to be
monitored (24).

As part of the monitoring process, case investiga-
tion and contact tracing metrics for Jun 25-July
24, 2020, were submitted to CDC by 62 health
departments of the USA. Descriptive analyses of
case investigation and contact tracing load, time-
liness, and yield (i.e., the number of contacts elic-
ited divided by the number of patients prioritized
for interview) were performed. A median case
load per investigator during the evaluation period
was 31 (1-196). 57% of patients were interviewed
within 24 h of report of the case to a health de-
partment (interquartile range [IQR] = 27%-82%);
a median of 1.15 contacts were identified per pa-
tient prioritized for interview (IQR = 0.62-1.76),
and a median of 55% of contacts were notified
within 24 h of identification by a patient
(IQR=32%-79%). With higher caseloads, the
percentage of patients interviewed within 24 h of
case report was lower (Spearman coefficient =-
0.68), and the number of contacts identified per
patient prioritized for interview also decreased
(Spearman coefficient = -0.60). The capacity to
conduct timely contact tracing varied among
health departments, largely driven by investiga-
tors’ caseloads (25).

Contact tracing applications

Person tracing in China was primarily provided
by Alipay and WeChat mobile apps. These appli-
cations use user-reported data, travel history,
health status, and government registers to assign
colors green, yellow, and red. Color indicates
whether the user is healthy (green), suspected
(vellow), or confirmed COVID-19 patient (red)
(26). The system is challenging as the color codes
decide the uset's freedom of movement, and
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there are severe penalties for violators (27). Iran's
tracing application requires the user to register
using their mobile phone number. The user uses
unencrypted GPS data to determine its absolute
location for person tracing. Moreover, the appli-
cation is asking for permission to define a user's
activity. Security experts have discovered that the
user also sends self-declared attributes, such as
the user's gender, name, height, and weight, to
the developer's server (28).

In Singapore, Trace Together official contact
tracing app uses Bluetooth to identify people
near the user. Location permission is used only to
find the distance between users. Requires regis-
tration of the uset's phone number for fast
communication. Fach device periodically gener-
ates a random unique identifier to communicate
with nearby devices. If someone is infected with
COVID-19, their recorded data is uploaded and
forwarded to other users to match. TraceTogeth-
er is relatively user privacy friendly because no
identifiable information is shared between devic-
es and the government only knows phone num-
bers (29). In Israel, "Hamagen" communication
tracing application collects the uset's location his-
tory in the background. It compares the user's
movement with the health department's data on
the locations of confirmed COVID-19 cases. If a
user has been in close contact with an infected
person, a warning message is sent to the user and
directed to a website containing the necessary
precautions (30). In India, the 'Aarogya Setu'
people tracing app requires additional infor-
mation such as name, age, gender, occupation
and countries visited in the last 30 d as well as
phone number for registration. A unique identifi-
cation number generated using a phone number
is used to trace all people near a COVID-19 pa-
tient in the last 14 days (31).

"Covid Watch" and "CoEpi" applications in the
USA use bluetooth for proximity-based person
monitoring. Both applications measure the signal
strength to estimate contact distance with other
users. When a user is found to be infected, the
unique "communication activity number" list on
their personal device is made public. Other de-
vices use this public list to find out if they have
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been in close contact with an infected person
(32).

The Ministry of Health in Turkey as part of
COVID-19 fight, citizens can see to the risk situ-
ation in the region and will be able to follow their
own health "Hayat Eve Sigar" spent the mobile
application to life. "Hayat Eve Sigar " means
"Life is at Home". Citizens who download the
application for free can report a change in their
health with a health test they can fill out every
day. On the map in the application, besides the
intensity of risk, the places to be known in emer-
gency situations such as hospitals, pharmacies,
markets, stops are also shown. Citizens can add
their families and relatives to their lists in line
with their approval. With the smart algorithms
developed, it can be seen whether risky people
are contacted or not (33). Citizens receive codes
for plane and bus travel via the application or via
text message. This code is shared with the travel
company when buying tickets, so that the pas-
sengers are questioned whether they are at risk
and the travel of risky people is not approved.
Although the app was primarily used in travels, it
became widespread in many areas such as work-
place, clinic and institution visits in a short time

(34).
Conclusion

The COVID-19 pandemic is the biggest health
threat the world has seen in the last 100 years.
The risk is high if there is at least 10-15 min with-
in 1.5-2 m of the infected person. Individuals
may be asked to self-isolate from newly infected
presymptomatic people, and transmission to
more people may be stopped. Mathematical
models of the pandemic show that rapid contact
tracing combined with a large-scale virus testing
program can not only delay the outbreak but stop
it completely. This will also mean that the isola-
tion measures that are being applied can be grad-
ually loosened. Effective, rapid contact tracing is
the cornerstone of an effective public health re-
sponse in outbreaks. Its success depends on
quickly identifying cases, gathering information
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from them about their last contacts, and tracing
and isolating those contacts. The common ra-
tionale for existing quarantines and other move-
ment restrictions is to provide 'physical distance'
to disrupt transmission of infection so that health
systems can cope with estimated demand.
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