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a b s t r a c t

Objectives: On March 28, the Japanese government decided on the “Basic Policies for Novel Coronavirus
Disease Control” and called on the public to thoroughly implement social distancing measures (i.e.,
behavioral restrictions to limit the frequency and intensity of human contact), especially telework.
Methods: We used population-level questionnaire data from a social networking service (SNS), with
275,560 respondents from March 5 to April 6, to evaluate the relationship between telework imple-
mentation and the presence of a fever (body temperature higher than 37.5 �C) within 1 month as a
surrogate indicator of COVID-19 infection, by occupation type and age-group.
Results: Among company employees, statistical significance was identified in the 15- to 29-year and 30-
to 59-year age-groups, showing higher fever rates in the non-teleworker group (for the 15- to 29-year
age-group, non-teleworkers: 7.64%; teleworkers: 6.45%; P ¼ 0.02; for the 30- to 59-year age-group,
non-teleworkers: 3.46%; teleworkers: 3.14%; P ¼ 0.02).
Conclusions: Telework remains a controversial topic in Japan as the government called for emergency
measures. Although caution is warranted in interpreting our findings because our data are limited to the
voluntary SNS users, they will be essential to push forward with more measures to promote social
distancing measures in the midst of Japan's current tense political climate.
© 2020 The Author(s). Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.

0/).
Introduction

The World Health Organization (WHO) officially declared the
outbreak of infectious coronavirus disease 2019 (COVID-19) as a
pandemic on March 11, 2020, calling for preventive action against
the spread of COVID-19.1 Preventive measures are categorized into
those requiring individual-level efforts, such as handwashing, and
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those requiring social efforts, such as telecommuting, also known
as telework.2,3 Telework refers to a flexible way of working that is
not limited by location or time, using information and communi-
cation technology. On March 28, the Japanese government decided
on the “Basic Policies for Novel Coronavirus Disease Control” and
called on the public to implement social distancing measures (i.e.,
behavioral restrictions to limit the frequency and intensity of
interpersonal contact), with an emphasis on telework.4 In this
study, population-level questionnaire results were used to evaluate
the relationship between telework implementation and the pres-
ence of a fever, defined as a body temperature higher than 37.5 �C
within one month, as an surrogate indicator of COVID-19, by
occupation type and age-group.
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Fig. 1. Fever rate and telework implementation by occupation and age-group. Light grey: non-teleworker; dark grey: teleworker. The numbers above the bar graphs represent, from
left, the number of those having fevers higher than 37.5 �C and the number of all respondents. *P < 0.05. The ratio of fever rate among non-teleworkers to teleworkers (95%
confidence intervals) is as follows: (1) 1.18 (1.02e1.38), (2) 1.10 (1.01e1.19), (3), 0.96 (0.61e1.56), (4) NA, (5) 1.02 (0.74e1.43), (6) NA, (7) 1.61 (0.98e2.83), (8) 0.84 (0.65e1.09), and (9)
1.13 (0.87e1.51).
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Methods

On March 5, 2020, Kanagawa Prefecture, the second most
populous prefecture in Japan with about nine million people,
launched an individualized support program for residents using the
LINE chatbot (the largest social communication application in Japan
with about 83 million active users, accounting for 65% of Japan's
population) as a way to monitor the spread of COVID-19 and
associated societal factors. Through LINE, the prefecture shared a
questionnaire that asks users about their current and past month's
physical condition and what type of actions they are taking to
prevent infections. It also asks about gender, age, and occupation.
After filling in the questionnaire, users were provided with
personalized information on how to prevent infection.We obtained
and analyzed data on the initial responses of individuals in Kana-
gawa Prefecture.

We considered respondents aged older than 15 years during a
period from March 5 to April 6. In addition, to correct for
confounding effects, the analysis was limited to thosewho reported
implementing basic public health precautions such as handwash-
ing, gargling, mask wearing, and crowd avoidance. The data were
separated into five occupations: company employees, part-time
workers, civil servants, self-employed, and others. Students and
the unemployed were excluded from the analysis. For occupations
with a sufficient sample size, the ages were divided into age-groups
of 15e29 years, 30e59 years, and 60þ years. Significant difference
tests were performed using the chi-squared test or Fisher's exact
test (when frequencies were lower than five in a two-by-two table).

Results

We used the data of 275,560 respondents during the study
period. Fig. 1 shows the percentage of people who reported a fever
within one month, among teleworkers and non-teleworkers,
respectively, separated by occupation and age-group. Among
company employees, a statistical significance was identified in the
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15- to 29-year and 30- to 59-year age-groups (for the 15- to 29-year
age-group, non-teleworkers: 7.64%; teleworkers: 6.45%; P ¼ 0.02;
for the 30- to 59-year age-group, non-teleworkers: 3.46%; tele-
workers: 3.14%; P ¼ 0.02), showing higher fever rates in the non-
teleworker group. No statistically significant difference was iden-
tified for other occupation types.
Discussion

This study shows that teleworking has significant association
with fever as a surrogate symptom of COVID-19 among company
employees aged 15e59 years. For other occupations and age-
groups, although there were differences in percentages, the small
sample size may have prevented statistical significance. Note that
our data are limited to the voluntary users of LINE app in one
prefecture, and confounding factors were not adjusted. In addition,
fever is one surrogate, not absolute, indicator of the status of
infection with COVID-19.

The WHO and governments in several countries also recom-
mend telework as a means of preventing the spread of COVID-19 in
the workplace, which allows people to continue working while
protecting themselves from infection.3,5 However, the imple-
mentation of telework is generally out of a person's control and
requires some form of social support.6 To promote telework,
paradigm shifts in organizationalmanagement and communication
methods and workflow processes are required. Given the rapid
spread of COVID-19, we expect that the results will be used as one
of the scientific evidence to support the social adoption of telework
in Japan.
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