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Visualization of Countermeasures against COVID-19 Infections in Japan
by Systems Thinking:
The reason why the Japanese government and its Council
of Experts couldn't increase PCR tests
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ABSTRACT

A lot of questions have been raised about the low number of PCR tests in Japan for COVID-19
infection. We believe that clarifying the reasons for this discrepancy is an important part of the role
of science and technology communication. In this paper, a systems thinking technique (causal loop
diagram) was used to visualize the situation of COVID-19 infection control and to confirm the
systemic characteristics of the COVID-19 infection. Our causal loop diagram consists of an “infection
model” and an “incidence response model”. The Japanese Government and its Council of Experts
have responded by separating the “incidence response model” from the “infection model” with the
goal of reducing the number of deaths and serious illnesses as much as possible. The most attention
has been paid to avoiding the depletion of medical resources, which was thought to be one factor that
has kept the number of PCR tests from increasing. However, this approach, while reasonable when
each model is taken separately, was found to have serious systemic weaknesses at the interface of
the two models that prevented the spread of infection through mild and subclinical infections. We
concluded that strong measures are needed, such as the introduction of a medical system that allows
PCR testing to be carried out with less impact on medical resources, and the thoroughness of PCR
testing.

Keywords: COVID-19 infection, PCR test, Systems thinking, Causal loop diagram
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