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ABSTRACT

Between August 31st and September 4th 2020 in a tertiary care hospital in Seoul, the fever 
detection rate by infrared thermoscanning camera at the gates was 0.002% (95% confidence 
interval [CI], 0.001%–0.006%) and that by manual fever check at the outpatient clinics was 
0.02% (95% CI, 0.01%–0.03%) (P < 0.001). The difference strongly suggests that sensitivity 
of the thermoscanning camera in the market must be upgraded.
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Since coronavirus disease 2019 (COVID-19) pandemic, infrared thermoscanning cameras 
that generate heat map images have been widely implemented in airports, shopping centers, 
schools, and office buildings as well as in nursing homes and hospitals to identify febrile 
individuals and screen for severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) 
infection at the entrance. Previous studies have investigated the sensitivity of infrared 
thermoscanners for identifying febrile travelers in international airports during the 2009 
influenza pandemic1-3; however, similar data in hospital settings during the COVID-19 
pandemic is limited. We therefore compared the performance of infrared thermoscanning 
cameras with manual infrared thermometers.

This study was performed in a 2,700-bed tertiary care hospital in Seoul, Korea. This center 
has 8,800 healthcare workers, and receives approximately 12,000 outpatients and 300 new 
inpatients on a daily basis. Since January 29th, 2020, we have monitored everyone coming 
through the seven main entrances of the hospital building using infrared thermoscanning 
cameras (DPS-TC-160KP, AC&T system, Anyang, Korea). A total of 14 personnel (2 for 
each entrance) manned the infrared cameras. If a fever (defined as the temperature above 
> 37.5oC, as guided by Korea Centers for Disease Control and Prevention) was detected, 
additional temperature check was performed with manual infrared thermometers, and those 
still showing fever were prohibited from further entry or instructed to visit the screening 
clinic to be tested for SARS-CoV-2. Between January 29th and August 30th, the infrared 
thermoscanning cameras identified a total of 356 (mean ± standard deviation, 2.1 ± 2.6 per 
day) patients and visitors with fever.

J Korean Med Sci. 2020 Nov 16;35(44):e389
https://doi.org/10.3346/jkms.2020.35.e389
eISSN 1598-6357·pISSN 1011-8934

Brief Communication

Received: Oct 4, 2020
Accepted: Oct 28, 2020

Address for Correspondence:
Sung-Han Kim, MD
Department of Infectious Diseases, Asan 
Medical Center, University of Ulsan College of 
Medicine, 88 Olympic-ro 43-gil, Songpa-gu, 
Seoul 05505, Korea.
E-mail: kimsunghanmd@hotmail.com

© 2020 The Korean Academy of Medical 
Sciences.
This is an Open Access article distributed 
under the terms of the Creative Commons 
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/) 
which permits unrestricted non-commercial 
use, distribution, and reproduction in any 
medium, provided the original work is properly 
cited.

ORCID iDs
Jiwon Jung 
https://orcid.org/0000-0003-4333-3270
Eun Ok Kim 
https://orcid.org/0000-0001-5957-5421
Sung-Han Kim 
https://orcid.org/0000-0002-6596-8253

Funding
This study was supported by a grant from the 
Korea Health Technology R&D Project through 
the Korea Health Industry Development 
Institute (KHIDI), funded by the Ministry of 
Health & Welfare, Republic of Korea (grant No. 
HW20C2062).

Disclosure
The authors have no potential conflicts of 
interest to disclose.

Jiwon Jung ,1,2 Eun Ok Kim ,1 and Sung-Han Kim  1,2

1Office for Infection Control, Asan Medical Center, Seoul, Korea
2�Department of Infectious Diseases, Asan Medical Center, University of Ulsan College of Medicine, Seoul, 
Korea

Manual Fever Check Is More Sensitive 
than Infrared Thermoscanning Camera 
for Fever Screening in a Hospital 
Setting during the COVID-19 Pandemic

Medicine General & Policy

https://jkms.org
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0003-4333-3270
https://orcid.org/0000-0003-4333-3270
https://orcid.org/0000-0001-5957-5421
https://orcid.org/0000-0001-5957-5421
https://orcid.org/0000-0002-6596-8253
https://orcid.org/0000-0002-6596-8253
https://orcid.org/0000-0003-4333-3270
https://orcid.org/0000-0001-5957-5421
https://orcid.org/0000-0002-6596-8253
http://crossmark.crossref.org/dialog/?doi=10.3346/jkms.2020.35.e389&domain=pdf&date_stamp=2020-11-03


Author Contributions
Conceptualization: Kim SH. Data curation: 
Jung J. Formal analysis: Jung J. Funding 
acquisition: Kim SH. Investigation: Jung J. 
Supervision: Kim EO. Visualization: Jung J. 
Writing - original draft: Jung J. Writing - review 
& editing: Kim SH.

Between August 31st and September 4th, 2020, Korea showed a sharp increase in the 
community spread of SARS-CoV-2 and we started to additionally screen all outpatients and 
their accompanying guardians using manual infrared thermometers at 21 reception desks 
in the outpatient clinic after the clearance of infrared thermoscanning cameras at the gates. 
Those showing fever with manual infrared thermometers were again screened with manual 
measurement of the tympanic membrane temperature. Patients or guardians with fever were 
instructed to go home or visit the screening clinic to be tested for SARS-CoV-2. Additional 31 
nurses were needed to perform these manual fever screening at the outpatient clinics.

We retrospectively reviewed the number of patients with fever detected by infrared 
thermoscanning camera at the gate and by manual infrared therometers at the reception 
desks in the outpatient clinic. We used Poisson regression models for comparing the fever 
detection rate between measurement by infrared thermoscanning camera and by handheld 
thermometers using MedCalc Statistical Software version 18.10.2 (MedCalc Software Bvba, 
Sotend, Belgium).

During this period, approximately 143,800 individuals were screened at the gates and 
97,400 individuals were screened at the outpatient clinics. As a result, gate screening and 
outpatient clinic screening identified 3 and 17 individuals with fever, respectively. Except 
for three individuals screened at the outpatient clinic who were instructed to go home, all 
other individuals with fever were screened at the on-campus clinics for SARS-CoV-2 from 
nasopharyngeal swabs, all of which revealed negative results. As a result, the fever detection 
rate by infrared thermoscanning camera at the gates was 0.002% (95% confidence interval 
[CI], 0.001–0.006%) and that by manual fever check at the outpatient clinics was 0.02% 
(95% CI, 0.01–0.03%) (P value by Poisson regression analysis < 0.001). The sensitivity 
of thermal camera detection at the gates was 15% (95% CI, 5–36) when using manual 
fever detection by handheld infrared thermometers followed by tympanic temperature 
measurement as the reference standard.

Infrared thermoscanners are widely used in airports, public facilities, and hospitals because 
their non-invasive nature allows for massive screening.2 However, infrared thermoscanners 
are easily influenced by the outside temperature, and previous studies during the 2009 
influenza pandemic reported that the sensitivity of infrared thermoscanners for detecting 
influenza infection was as low as 5.8% in New Zealand1 and 6.6% in Japan.3 As such, the U.S. 
Food and Drug Administration (FDA) recommends using handheld infrared thermometers 
for fever screening and states that infrared thermoscanners should not be used as a 
standalone screening tool.4 In contrast, one study reported that thermal camera screening 
at airport gates was as sensitive as manual tympanic temperature measurement in detecting 
febrile arrivals.5 However, there have been limited data on the performance of infrared 
thermoscanner in comparison with handheld infrared thermometers in hospitals during the 
COVID-19 pandemic.

We found that handheld thermometers detected significantly more febrile patients than did 
infrared thermoscanners in a large-sized tertiary hospital. Despite its high sensitivity, manual 
fever screening requires additional human resources and its cost-effectiveness in each setting 
should be considered. It should also be noted that neither screening method can detect fever 
in patients who are taking antipyretic medications. Therefore, self-reported questionnaires 
on fever and epidemiologic links should be incorporated in screening the risk of SARS-CoV-2 
infection in outpatient clinics.
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In conclusion, manual fever screening detected about 10 times more patients than infrared 
thermoscanning camera at a hospital during the COVID-19 pandemic. We have to consider 
how to upgrade sensitivity of the thermoscanning camera in the market in Korea.
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