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A B S T R A C T

Background: Effectiveness of restricting healthcare providers (HCPs) from working based on the coronavirus
disease 2019 (COVID-19)-like symptoms should be evaluated.
Methods: A total of 495 HCPs in a tertiary care hospital in Tokyo, Japan, participated in this study between
June and July in 2020. Analysis of serum anti-severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
antibody to identify infected HCPs, questionnaire surveys, and medical record reviews were conducted to
evaluate the appropriateness of symptom-based work restriction for 10 days.
Results: Five participants (1.0%) were identiﬁed as infected. Forty-six participants (9.3%) experienced work
restriction and all 5 infected participants (10.8%) restricted working, even though the real-time reverse transcription-polymerase chain reaction was positive only in 4 participants (80.0%). There were no unexpectedly
infected participants among those who did not experience work restriction. However, only 46 of 110 HCPs
with COVID-19-like symptoms (41.8%) restricted themselves from working.
Discussion: Symptom-based work restriction strategy successfully prevented infected HCPs to work, but
showed low speciﬁcity to identify truly infected HCPs, and their low adherence to the strategy was revealed.
Conclusions: HCPs with COVID-19-like symptoms should restrict working as the ﬁrst step of infection prevention, but the strategy to identify truly infected HCPs is necessary.
© 2021 The Author(s). Published by Elsevier Inc. on behalf of Association for Professionals in Infection Control
and Epidemiology, Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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INTRODUCTION
Coronavirus disease 2019 (COVID-19) is caused by the novel
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
which was ﬁrst reported in Wuhan, China, at the end of 2019 and
rapidly became a pandemic in 2020.1 Healthcare providers (HCPs)
are recognized as a high-risk population to contract COVID-19.2,3
Therefore, prevention of SARS-CoV-2 infection of healthcare providers (HCPs) while working needs considerable effort, and secondary spread of SARS-CoV-2 from HCPs to patients, or among HCPs
should be prevented for patients’ and occupational safety.
Our hospital is a tertiary care hospital with 520 beds, located in
the center of Tokyo, and has been taking care of COVID-19 patients
since January 2020. As a result, a total of 73 COVID-19 patients were
managed in our hospital from January to May 2020. The ﬁrst large
epidemic of COVID-19 was observed in Japan from March to May
2020, but no obvious transmission of SARS-CoV-2 in our hospital was
observed by the end of May 2020. To protect both of the patients and
employees in our hospital, HCPs were restricted from working
regardless of real-time reverse transcription-polymerase chain reaction (RT-PCR) results when suspicious symptoms of COVID-19
appeared because the sensitivity of nucleic acid ampliﬁcation test
(NAAT) to detect SARS-CoV-2 is not perfect to ﬁnd infected persons.4
The aim of this study was to evaluate the appropriateness of
restriction of HCPs from working simply based on the COVID-19-like
symptoms in a tertiary care hospital during the ﬁrst epidemic in
Japan.
METHODS
COVID-19-like symptom-based work restriction strategy
When HCPs noticed any of suspicious symptoms of COVID-19,
they had to report their symptoms to the Division of Infection Control
and the Division of Health Care Administration of the hospital,
restrict themselves from working immediately, visit the clinic of the
Department of General Internal Medicine in our hospital, and receive
RT-PCR tests on the ﬁrst weekday after appearance of symptoms. The
list of suspicious symptoms were as follows: body temperature over
37.0°C, malaise, shivering, headache, conjunctival injection, nasal
congestion, nasal discharge, taste disturbance, smell disturbance,
sore throat, cough, sputum, shortness of breath, and myalgia. After
they received RT-PCR tests, they had to continue restriction from
working at least for 10 days from the onset of the symptoms even if
RT-PCR results were negative. If symptoms were residual on the 10th
day, work restriction was continued and they could return to their
work 72 hours after symptoms were resolved.
Study setting and participants
On April 1, 2020, there were 3,316 employees at our hospital,
Tokyo, Japan. The study was conducted between 23rd June 2020 and
15th July 2020, and the total of 495 (14.9%) agreed to participate in
this study. Written, informed consent was obtained from each participant.

Ltd., Osaka, Japan); and Test 4, new coronavirus (SARS-CoV-2) detection antibody kit (Artron) (Artron Laboratories Inc., British Columbia,
Canada). Tests 1 and 2 were automatic immunology analysers. Test 1
could detect IgM and IgG without separation, and Test 2 could detect
IgG only. Tests 3 and 4 were lateral-ﬂow immunoassay kits to detect
IgG independently.
We could obtain sufﬁcient amount of Test 1 reagents, so Test 1
was performed for all 495 samples for screening. If Test 1 showed
positive results, other 3 tests were performed for the same samples
additionally. Infected participants were deﬁned when Test 1 and at
least one other test for IgG were positive.
Questionnaire and medical record review of the study participants
For the study participants, a questionnaire was used to ask their
age, sex, profession, department, history of contact with COVID-19
patients in their work regardless of the degree of infection risk, history of close contact with COVID-19 patients in their work (contact
within 2 meters of an infected person for a total of 15 minutes or
more per day without appropriate PPE, based on the recommendation of the Centers for the Disease Control and Prevention (CDC)
about the deﬁnition of close contact5), overseas travel, visits to highrisk places such as karaoke facilities, sports gyms, and crowded live
music venues, presence of symptoms suspicious of COVID-19, history
of clinic visits and having SARS-CoV-2 RT-PCR tests, and number of
days of work restriction, from January 2020 to May 2020. Whether
the participant had a history of seasonal allergic rhinitis was asked
speciﬁcally because the period overlapped with the high season of
cedar pollinosis in Japan.
For those who underwent SARS-CoV-2 RT-PCR tests, the results of
SARS-CoV-2 RT-PCR tests, the ofﬁcial reading reports of chest computed tomography (CT) from the Department of Radiology if performed, and duration from onset of symptoms to the RT-PCR tests
were extracted by medical record review.
RT-PCR for SARS-CoV-2
Samples for RT-PCR were collected by nasopharyngeal swabbing.
RT-PCR for SARS-CoV-2 was performed using LightMix Modular
SARS-CoV (COVID-19) E-gene (Roche Diagnostics Inc.) and cobas z
480 (Roche Diagnostics Inc.) for participants who experienced work
restriction.
Statistical analysis
The relationships between the antibody test results and the factors obtained by questionnaires and medical record review were
evaluated by Fisher’s exact test using statistical software JMP 15.1.0
(SAS Institute Inc., Cary, NC, USA). A P-value of .05 was used as the
cut-off for signiﬁcance.
Ethical approval
The study protocol was approved by the ethics committee of St.
Luke’s International University (approval number 20-R046).

Serological analysis of anti-SARS-CoV-2 antibodies

RESULTS

Serum samples were obtained from all study participants and
stored at 4°C. The methods used for analysis of anti-SARS-CoV-2 antibodies were as follows: Test 1, cobas 8,000 <e602> with Elecsys
Anti-SARS-CoV-2 (RUO) (Roche Diagnostics Inc., Tokyo, Japan); Test
2, ARCHITECT i2000SR with ARCHITECT SARS-CoV-2 IgG (Abbott
Japan LLC, Tokyo, Japan); Test 3, new coronavirus (SARS-CoV-2) antibody test reagent kit (immunoglobulin G [IgG]) (Kurabo Industries

Study population
Table 1 shows the age, sex, and professions of the study participants. Compared to the ratio of the professions of all the hospital
employees, the proportion of medical technologists, radiology technologists, physical therapists, and clinical engineers was high in the
study participants.
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Table 1
Basic characteristics and proportion of the study participants in each profession

Age, y (median, minimum to maximum)
Sex (number of females, %)
Profession (number, %)
Physician
Nurse and nurse assistant
Pharmacist
Medical technologist
Radiology technologist
Physical therapist
Clinical engineer
Administrative staff
Other healthcare staff

Study participants (n = 495)

All employees (n = 3,316)

% of study participants
(study participants/all employees)

33, 20-69
370, 74.7

35, 19-82
2,470, 74.5

-

56, 11.3
166, 32.9
32, 6.5
74, 15.0
35, 7.1
21, 4.2
28, 5.7
73, 14.8
10, 2.0

653, 19.7
1,174, 35.4
63, 1.9
150, 4.5
74, 2.2
35, 1.1
36, 1.1
734, 22.1
397, 12.0

4.8
14.1
50.8
49.3
47.3
60.0
77.8
10.0
2.5

Table 2
Detailed positive results of the anti-SARS-CoV-2 antibody assays who were positive for Test1
Participant ID No.

Previous history
of RT-PCR test

Test 1 result

Test 1 COI
(positive: ≥1.0)

Test 2
result

Test 2 COI
(positive: ≥1.4)

Test 3 (IgG)

Test 4 (IgG)

Deﬁnition

1
2
3
4
5
6

Positive
Positive
Positive
Positive
Negative
Not performed

Positive
Positive
Positive
Positive
Positive
Positive

30.9
118.5
54.9
123.8
79.8
1.61

Positive
Positive
Positive
Positive
Positive
Negative

3.41
7.12
3.15
7.38
5.39
0.03

Positive
Positive
Positive
Positive
Positive
Negative

Positive
Positive
Positive
Positive
Positive
Negative

Infected
Infected
Infected
Infected
Infected
Uninfected

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; RT-PCR, real-time reverse transcription-polymerase chain reaction; COI, cut-off index; IgG, immunoglobulin G. Test
1, cobas 8000 <e602> with Elecsys Anti-SARS-CoV-2 (RUO) (Roche Diagnostics Inc., Tokyo, Japan); Test 2, ARCHITECT i2000SR with ARCHITECT SARS-CoV-2 IgG (Abbott Japan LLC,
Tokyo, Japan); Test 3, new coronavirus (SARS-CoV-2) antibody test reagent kit (immunoglobulin G [IgG]) (Kurabo Industries Ltd., Osaka, Japan); and Test 4, new coronavirus (SARSCoV-2) detection antibody kit (Artron) (Artron Laboratories Inc., British Columbia, Canada).

Identiﬁcation of the infected participants by anti-SARS-CoV-2 antibody
tests
Six participants were positive for anti-SARS-CoV-2 antibody in
Test 1. The results are shown in detail in Table 2. One participant (No.
793) showed very low titer (cut-off index =1.61) in Test 1, and 3 other
IgG tests were negative. Therefore, this participant was deﬁned as
uninfected, and other 5 participants with positive results for all 4
antibody tests were conﬁrmed as the infected participants.
The infection rate of the study participants was calculated as 1.0%
(5/495), and 4 infected participants (80.0%) were positive for the
SARS-CoV-2 RT-PCR test at the time when they restricted themselves
from working.
Comparison of the infected and uninfected participants
Table 3 shows a comparison between the infected and uninfected
participants. Experience of symptoms, self-report of symptoms, work
restriction and anti-SARS-CoV-2 antibody results of the study participants is also shown in Supplementary Figure S1. By profession, 2
physicians, 2 nurses, and 1 administrative staff member were
infected with SARS-CoV-2. Two hundred and ﬁfty-seven participants
(53.7%) reported contact with COVID-19 patients while working,
including one physician and 2 nurses (3 in total, 1.2%) infected with
SARS-CoV-2. However, these 3 HCPs denied close contact with
COVID-19 patients and failure of appropriate PPE use in their work.
Of the 238 participants who did not have any contact with COVID-19
patients, one physician and one administrative staff member (2 in
total, 0.8%) were infected with SARS-CoV-2.
All 449 participants who did not experience restriction from
working (90.7%) were uninfected. Seventy-seven participants (15.6%)
had used sports gyms and/or karaoke facilities in 5 months, but none
of them were infected.

Of the 495 participants, 110 participants (22.2%) reported various
symptoms suspicious of COVID-19 in 5 months, and all 5 infected
participants experienced any symptoms more frequently than uninfected participants (P = .0005).
Of the 110 participants who had symptoms suspicious of COVID19, only 67 (60.9%) had a history of clinic visits for their symptoms,
and 46 participants (41.8%) were restricted from working. Five
infected participants visited clinics and were restricted from working
appropriately.
Table 4 shows the relationships between the presence of seasonal
allergic rhinitis (cedar pollinosis) and symptoms, clinic visits, and
work restriction. Two-hundred and thirty-one participants (46.7%)
reported history of seasonal allergic rhinitis, and 3 of 5 infected participants (30.0%) had seasonal allergic rhinitis. The participants who
answered they had seasonal allergic rhinitis showed a higher frequency of symptoms (27.3% vs 17.9%, P = .013) and clinic visits (19.5%
vs 8.3%, P = .020). The frequency of work restriction was also signiﬁcantly higher in participants with seasonal allergic rhinitis than in
those without rhinitis (12.1% vs 6.8%, P = .045), even though the prevalence of infected participants did not show a signiﬁcant difference
in this study.
Detailed comparison of the participants with previous history of SARSCoV-2 RT-PCR test
Table 5 shows the detailed comparison of the 5 infected and 32
uninfected participants who underwent RT-PCR tests in our hospital
and were restricted from working. Male HCPs contracted SARS-CoV2 more frequently than female HCPs (P = .022). Infected participants
experienced myalgia more frequently than uninfected ones
(P = .0049). Chest CT was performed in 35 participants, and 9 participants (25.7%) had abnormal ﬁndings compatible with COVID-19,
such as ground-glass opacities, mixed ground-glass opacities and
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Table 3
Comparison of characteristics between the infected and uninfected participants

Profession (n, %)
Physician
Nurse and nurse assistant
Pharmacist
Medical technologist
Radiology technologist
Physical therapist
Clinical engineer
Administrative staff
Other healthcare staff
Age, y (median, minimum-maximum)
Sex (number of females, %)
RT-PCR, performed (n, %)
RT-PCR, positive (n, %)
Contact with conﬁrmed COVID-19 patients in their work (n, %)
Clinic visits for symptoms (n, %)
Restricted from working (n, %)
History of travel overseas in 2020 (n, %)
History of use of karaoke, gym, live music venue (n, %)
History of cedar pollinosis (n, %)
Symptom (n, %)
Any
Malaise
Shivering
Fever
Headache
Eye symptoms
Nasal symptoms
Taste disturbance
Smell disturbance
Sore throat
Cough
Myalgia

Total (n = 495)

Infected (n = 5)

Uninfected (n = 490)

P

56, 11.3
166, 33.5
32, 6.5
74, 15.0
35, 7.1
21, 4.3
28, 5.7
73, 14.7
10, 2.0
33, 20-69
370, 74.7
37, 7.5
4, 0.81
257, 51.9
67, 13.5
46, 9.3
46, 9.3
77, 15.6
231, 46.7

2, 40.0
2, 40.0
0, 0
0, 0
0, 0
0, 0
0, 0
1, 20.0
0, 0
39, 23-53
2, 40.0
5, 100.0
4, 80.0
3, 60.0
5, 100.0
5, 100.0
1, 20.0
0, 0
3, 60.0

54, 11.0
164, 33.5
32, 6.5
74, 15.1
35, 7.1
21, 4.3
28, 5.7
72, 14.7
10, 2.0
33, 20-69
368, 75.1
32, 6.53
0, 0
254, 51.8
62, 12.7
41, 8.4
45, 9.18
77, 15.7
228, 46.5

.57
.11
<.0001*
<.0001*
1.00
<.0001*
<.0001*
.39
1.00
.67

110, 22.2
25, 5.05
19, 3.8
48, 9.7
37, 7.5
6, 1.2
36, 7.3
4, 0.8
3, 0.6
56, 11.3
43, 8.7
6, 1.2

5, 100.0
3, 60.0
3, 60.0
4, 80.0
4, 80.0
1, 20.0
2, 40.0
0, 0
1, 20.0
3, 60.0
2, 40.0
3, 60.0

105, 21.4
22, 4.5
16, 3.3
44, 9.0
33, 6.7
5, 1.0
34, 6.9
4, 0.8
2, 0.4
53, 10.8
41, 8.4
3, 0.61

.0005*
.0011*
.0005*
.0004*
<.0001*
.06
.0450*
1.00
.0300*
.0120*
.06*
<.0001*

RT-PCR, real-time reverse transcription-polymerase chain reaction; COVID-19, coronavirus disease 2019.
*Fisher’s exact test signiﬁcant at 0.05 level.

consolidation, vascular enlargement in the lesion and traction bronchiectasis,6 according to the ofﬁcial reports from the Department of
Radiology. All 5 infected participants received chest CT investigation,
and the ﬁndings suspicious of COVID-19 were found in 4 participants
(80.0%), including one RT-PCR-negative/antibody-positive participant. The frequency of positive CT ﬁndings was higher than the uninfected participants (16.7%, P = .011).
DISCUSSION
Infection prevention in patients with suspected or known COVID19 in hospitals need combination of multiple practices, such as
appropriate hand hygiene, use of PPEs, and isolation of infected, or
suspected patients.5 Especially, infection prevention between
patients and HCPs as well as among HCPs is essential for safety of
both patients and HCPs, and for maintaining function of healthcare
facilities. Therefore, HCPs with COVID-19 should immediately be
found and start restriction from working.7 When this study was conducted in the ﬁrst epidemic of COVID-19 in Tokyo in 2020, our hospital could manage shortage of PPEs, universal masking of HCPs was
Table 4
Relationship between the presence of seasonal allergic rhinitis (cedar pollinosis) and
symptoms, clinic visits, and work restriction

Antibody, positive (n, %)
Symptom, positive (n, %)
Clinic visits for symptoms (n, %)
Restriction from working (n, %)

Rhinitis +
(n = 231)

Rhinitis (n = 264)

P

3, 1.3
63, 27.3
45, 19.5
28, 12.1

2, 0.76
47, 17.8
22, 8.3
18, 6.8

.67
.013*
.0003*
.045*

*Fisher’s exact test signiﬁcant at 0.05 level.

started, and conversation without masks among HCPs was strictly
prohibited all the time in the hospital. Vaccines against COVID-19
were not available, and turn-around time of RT-PCR was about 2 to
3 days in the ﬁrst epidemic time. Based on these circumstances, this
study could simply reveal the reality and effectiveness of symptombased work restriction strategy of HCPs.
The anti-SARS-CoV-2 antibody test has been recognized as a tool
for epidemiological investigation, rather than for diagnosis of SARSCoV-2 infection in the clinical setting.8 We chose Test 1 as the ﬁrst
screening of the antibody because of the sufﬁcient supply of the
reagents, but we had already reported that the sensitivity to detect
antibody was the highest in Test 1 among the 4 antibody tests used
in this study, which provided the appropriateness of the choice
retrospectively.9
The sensitivity and speciﬁcity of a single NAAT of sample from
upper respiratory tract to detect SARS-CoV-2 infection has been
reported to be 76% and 100%, respectively, so the symptom-based
strategy is preferred rather than the test-based strategy to decide
the restriction and return to work for HCPs.4,10 However, it was
concerned that symptom-based work restriction strategy was too
sensitive and had possibility to cause a shortage of staff, which
could also cause insufﬁcient balance of patients and HCPs and
increase the risk of occupational infection of SARS-CoV-2 because
of inadequate infection prevention measures.11 Another report
also revealed that only 30.3% of essential workers including HCPs
who reported belief that they had COVID-19 with experience of
compatible symptoms were seropositive on anti-SARS-CoV-2
antibodies.12
Chest CT was expected as a diagnostic tool of COVID-19, but the
ﬁndings of chest CT were nonspeciﬁc to diagnose COVID-19 in this
study, which was concordant with the recommendations from the

H. Shikano et al. / American Journal of Infection Control 50 (2022) 645−650

649

Table 5
Detailed comparison of the antibody-positive and antibody-negative participants who restricted themselves from working

Profession (n, %)
Physician
Nurse and nurse assistant
Pharmacist
Medical technologist
Radiology technologist
Physical therapist
Clinical engineer
Administrative staff
Other healthcare staff
Age, y (median, minimum-maximum)
Sex (number of females, %)
RT-PCR, positive (n, %)
Contact with conﬁrmed COVID-19 patients in their work (n, %)
Duration of restriction from working (median, minimum-maximum)
History of travel overseas in 2020 (n, %)
History of use of karaoke, gym, live music venue (n, %)
History of cedar pollinosis (n, %)
Symptom (n, %)
Malaise
Shivering
Fever
Headache
Eye symptoms
Nasal symptoms
Taste disturbance
Smell disturbance
Sore throat
Cough
Myalgia
Positive ﬁndings on chest CT (n, %)

Total (n = 37)

Infected (n = 5)

Uninfected (n = 32)

P

6, 16.2
16, 43.2
0
0
1, 2.7
0
1, 2.7
11, 29.3
2, 5.4
34, 22-54
31, 83.8
4, 10.8
17, 45.9
7, 2-33
1, 2.7
3, 8.1
21, 56.8

2, 40.0
2, 40.0
0
0
0
0
0
1, 20
0
39, 23-53
2, 40.0
4, 80.0
3, 60.0
14, 12-33
1, 20.0
0, 0
3, 60.0

4, 12.5
14, 43.8
0
0
1, 3.1
0
1, 3.1
10, 31.3
2, 6.25
33, 22-54
29, 90.6
0, 0
14, 43.8
7, 2-14
0, 0
3, 9.4
18, 56.3

.46
.022*
<.0001*
.64
.0006*
.14
1
1

13, 35.1
11, 29.7
25, 67.6
16, 43.2
1, 2.7
10, 27.0
2, 5.4
2, 5.4
20, 54.1
14, 37.8
4, 10.8
9 (n = 35), 25.7

3, 60.0
3, 60.0
4, 80.0
4, 80.0
1, 20
2, 40.0
0, 0
1, 20
3, 60.0
2, 40.0
3, 60.0
4, 80.0

10, 31.3
8, 25.0
21, 65.6
12, 37.5
0, 0
8, 25.0
2, 6.25
1, 3.13
17, 53.1
12, 37.5
1, 3.13
5, 16.7

.32
.14
1
.14
.14
.6
1
.26
1
1
.0049 *
.011*

RT-PCR, real-time reverse transcription-polymerase chain reaction; COVID-19, coronavirus disease 2019; CT, computed tomography.
*Fisher’s exact test signiﬁcant at 0.05 level.

American College of Radiology stating that CT should not be used to
screen for or as a ﬁrst-line test to diagnose COVID-19.13
High sensitivity and safety of symptom-based work restriction
strategy to detect infected HCPs, as well as its low speciﬁcity, was
revealed in this study, but this study also found the low adherence of
HCPs to the strategy of self-reporting and restriction from working.
HCPs with COVID-19-like symptoms did not always restrict themselves from working nor received RT-PCR tests, and some HCPs who
experienced work restriction returned to work within 10 days after
the onset of the symptom if RT-PCR was negative. It was reported
that 38.3% of Japanese people had cedar pollinosis in 2019.14 Because
of the high prevalence of seasonal allergic rhinitis in Japan and in the
study participants, HCPs might diagnose their symptoms as a part of
seasonal allergic reaction by themselves. It was fortunate that no
unexpectedly infected participants were found among HCPs who did
not experienced work restriction, so we had to motivate HCPs to
adhere to the strategy and to ensure them to restrict from working
immediately as the ﬁrst step of infection prevention in healthcare
facilities.
It is also necessary to identify truly infected HCWs as much as
possible. Myalgia seemed to be one of the speciﬁc symptoms of
COVID-19 in this study, which was compatible with a previous report
of symptoms of HCPs with COVID-19.15 There had been multiple suggestions to distinguish patients with COVID-19 from patients without
COVID-19. For example, new loss of taste or smell without nasal discharge or congestion is speciﬁc to distinguish COVID-19 from inﬂuenza, and symptoms of COVID-19 usually continues longer than those
of inﬂuenza.16 In contrast, fever, myalgia, sore throat and gastrointestinal symptoms rarely happen in seasonal allergy.17 For symptomatic
patients, repeated NAATs were useful not only to increase sensitivity
of true positives but also to conﬁrm true negatives.4 In addition to
the high-yield symptoms to distinguish COVID-19 from other

diseases, repeated NAATs and vaccination history can be used to mitigate the duration of restriction days to avoid shortage of staff.18
Asymptomatic cases were estimated as at least one third of
COVID-19 cases, and could reach 58% in high-burden outbreak
settings.19,20 These reports suggested the risk of missing infected
cases only by symptom-based strategy and the need of combined
strategy with NAAT to ﬁnd asymptomatic cases, especially in circumstances with high incidence of COVID-19 and sufﬁcient
capacity of NAAT. In the resource-limited circumstances, syndromic surveillance approaches of HCPs including self-report of
the symptoms are still recommended to detect HCPs contracting
COVID-19.21 This study could provide the reality of symptombased work restriction strategy and help to establish the reasonable and feasible infection prevention and control measures
regardless of availability of resources.
There were several limitations in this study. First, this study
was conducted in a single center in Tokyo and the number of
study participants was small. Second, the study population was
biased in terms of the types of professions, and it might not
reﬂect the entire population of all hospital employees. Third,
gastrointestinal symptoms were not recognized as COVID-19-like
symptoms and not included in the list of symptoms by which
HCPs should restrict from working when this study was conducted. Forth, all of HCPs would not report their previous symptoms honestly, which could result in lower percentage of
symptomatic HCPs than true percentage in this study.
CONCLUSIONS
In conclusion, work restriction strategy based on COVID-19-like
symptoms successfully prevents infected HCPs from working. Additional encouragement is necessary for HCPs with suspicious
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symptoms to restrict from working, as well as the modiﬁcation of the
strategy to mitigate the duration of restriction based on additional
clinical information.
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