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Was Japan’s cluster-based approach
toward coronavirus disease (COVID-19) a fantasy?

Re-examining the clusters’ data of January—March 2020

TANAKA Sigeto

BACKGROUND: The Japanese government and experts stated that, in early 2020, they implemented
the “cluster-based” approach to curb the spread of coronavirus disease 2019 (COVID-19) by
identifying clusters through the retrospective tracing of infection sources. Moreover, they
considered this approach a significant contributor to the prevention of outbreaks. However, this
claim is not corroborated by existing literature, which consistently describes COVID-19 clusters
as comprising a relatively small proportion of the total number of cases detected during this
period. This study was aimed to determine whether Japan successfully implemented the cluster-
based approach in January—March 2020.

METHODS: Publicly available data of 25 clusters (groups of five or more COVID-19 cases that came
into contact at a common venue) reported by the Ministry of Health, Labour, and Welfare as of
March 31, 2020, were collected. The clusters were classified either retrospectively found or
prospectively found. The number of cases related to each cluster was then determined.

RESULTS: Among the 1953 COVID-19 cases confirmed until the end of March 2020 in Japan, 4%
were related to the three clusters found by retrospective tracing, 45% were related to the 22
clusters found by prospective tracing, and 51% were unrelated to any cluster.

CONCLUSIONS: Japan’s COVID-19 response in early 2020 did not follow a cluster-based approach.
Retrospective tracing has a limited contribution to detecting infectious cases and preventing
further transmission. The surveillance system primarily detects non-cluster cases and cluster-

related cases using prospective contact tracing.



1. Background

In the early phase of the coronavirus disease 2019 (COVID-19) pandemic in 2020, the Japanese
government [ 1] and experts [2] asserted the effectiveness of their unique strategies. The “cluster-based
approach” was one of its features. This approach emphasized a retrospective (or backward) search for
the common infection source among two or more COVID-19 cases that were independently identified.
By investigating the estimated common infection source, tracers from the Public Health Center (PHC)
can detect clusters created by superspreading in temporal gatherings. By tracing and isolating possible
infections further, they can prevent or control outbreaks.

This approach depends on the following two underlying assumptions: COVID-19 spreads mainly
through superspreading [3] and superspreading always occurs in a temporary gathering. The first
assumption suggests that small-scale infections play a limited role in the spread of COVID-19. The
second assumption suggests that prospective (forward) tracing is ineffective for identifying clusters
resulting from superspreading as it involves tracing individual who had contact with a confirmed case
during that case’s infectious period. Prospective tracing cannot reach the temporary gathering where
superspreading occurred because the gathering would have already ended before the period, except on
fortunate occasions where the confirmed case itself was the superspreader.

Japanese experts used the aforementioned assumptions to justify their cluster-based approaches.
They focused on the identification of large-scale infections through retrospective tracing. Therefore,
they rejected requests to expand opportunities to conduct polymerase chain reaction (PCR) tests to
confirm infection in isolated cases [4,5]. After the first wave of the COVID-19 pandemic in Japan
subsided in May 2020, the Japanese government and experts publicized the advantages of the cluster-
based approach [1,2,5]. Their theory [2] assumes a strategy to search for a common venue or event
among the activities of two or more known cases (Raymenants et al. [6] calls this strategy “source
investigation”), rather than directly identifying the source case for each confirmed case. They also
argued that, given limited resources, the primary focus should be on detecting large-scale infections
through retrospective tracing [7]. According to them, the identification of small-scale infections and
isolated cases is of secondary importance [8]. Some authors [9,10] assert that this strategy originated

in the anti-tuberculosis operations of Japanese PHCs since their establishment in the 1930s.

2.  Questions

Despite extensive theory-based discussion of cluster-based approaches, no data-based evaluation of
their effectiveness has been conducted [11]. Had the cluster-based approach worked as intended, most
reported COVID-19 cases could have been linked to clusters identified through retrospective tracing.
Is this argument supported by the data?



Literature suggests that this argument contradicts the data. According to reports by Nishiura et al.
[12], Hamaoka [13], Furuse et al. [ 14], and Kurita et al. [ 15], as well as documents prepared by Oshitani
for government meetings [16,17], clusters (defined as five or more cases coming in contact at a
common place or event) or superspreading (five or more secondary cases that were estimated as
infected from the same primary case) comprised a small portion of all reported COVID-19 cases in
Japan. Most COVID-19 cases did not belong to any cluster. These findings suggest that the first
assumption for cluster-based approaches is false.

Another question pertains to the type of cluster. Since mid-March 2020, infections in hospitals and
welfare institutions increased, comprising the majority of reported clusters [14]. Retrospective tracing
has no advantage for detecting such clusters. In medical/welfare institutions, infections often occur
within a persistent social group with continuous mutual contact between staff and patients/users, rather
than in a temporary gathering at a one-day event. Moreover, such institutions were on high alert during
that period, because patients/users were often vulnerable and at a high risk of serious consequences if
they contracted a viral infection. Therefore, infections in hospitals and welfare institutions are often
initially identified by testing a suspected patient, even though he or she has not been linked to known
cases; other cases are then found by prospectively tracing his/her close contacts in the same institution.
Thus, the second assumption for cluster-based approaches is false for this type of cluster.

Moreover, even if the theoretical assumptions were correct, it is unlikely that the Japanese
surveillance system would have prioritized detecting large-scale infections through retrospective
tracing. Some experts [18,19] have explained how retrospective tracing was of secondary importance
for contact tracing. The standard manual for the tracers prepared by the National Institute of Infectious
Diseases (NIID) [20-22] limited the target of investigation to COVID-19 patients diagnosed with a
PCR test and their close contacts since the day of their symptom onset. Despite a requisite
documentation of the diagnosed patient’s activities up to two weeks before symptom onset, the manual
offered no guidance on contact tracing for that period [10]. Although the collected records of patients’
activities enabled tracers to estimate the infection source, investigations of the identified location or
individual would not be carried out if the NIID manual’s guidance was strictly followed [23]. This
contrasts with the mandatory procedure that the manual described in detail for prospective tracing to
identify and handle individuals who were in close contact with an infected person during her/his
infectious period. Additionally, the manual did not focus on large-scale infections. Instead, it used the
term “cluster” as an alarm for any group of COVID-19 patients with the potential to spread viral
infections, even for a group of few people [24]. Thus the NIID did not guide the tracers to focus on
large-scale infection. These findings suggest that, contrary to common perception of Japan’s cluster-

based approach, the Japanese contact tracing system was not truly cluster based.
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3. The aim of this study

Thus, the Japanese government’s assertion of a cluster-based approach to COVID-19 is unconvincing.
However, due to the lack of systematic data-based evaluation, it remains unclear whether the Japanese
government’s statements were accurate.

First, under the cluster-based approach, tracers should investigate not only the clusters themselves,
but also the entire network of individuals connected to each identified cluster. Hisada et al. [25], Nakajo
and Nishiura [26], and Furuse et al. [27] described instances of COVID-19 clusters for which contact
tracing identified epidemiological links with many non-cluster cases. However, for most of the other
reported clusters, the size of the entire chain of infected individuals has not yet been determined. Seto
et al. [10], Hamaoka [13], and Andalibi et al. [28] mapped networks of infection chains; however, their
data were incomplete or limited to one or two prefectures.

Second, there has been no systematic analysis of the data on known clusters concerning their
detection. The only exception was the report by Furuse et al. [27], which suggested that only one large
COVID-19 cluster was found via retrospective tracing, among 28 large clusters up to July 2020.
However, they limited their analysis to relatively large clusters and did not provide details of the tracing
processes.

The Japanese government has not released detailed information on COVID-19 clusters or the chains
of transmission between infected individuals [13]. However, this information is publicly available
through various channels. In early 2020, local governments released daily information on newly
confirmed cases. The media reported the information in detail, as it had great news value for the
audience, who had begun to realize the threat of this new infectious disease. Journalists and scholars
have utilized such information to analyze virus transmission patterns and the response of public health
authorities. Data obtained through these channels is valuable for ascertaining the actual
implementation of Japan’s cluster-based approach to the COVID-19 pandemic.

This study aims to examine whether Japan’s cluster-based approach was successfully implemented
in the first COVID-19 wave. The following section reports the methodology used in this study to
collect and analyze publicly available information for a precise evaluation of the actual performance

of the cluster-based approach.

4. Methods
Information about the clusters plotted on the latest (April 2, 2020) version of a map (£[E 27 7 A ¥
—~ 7)) [29] published by the Ministry of Health, Labour, and Welfare (MHLW) was collected.

That was the third version of the map on which the MHLW plotted all reported clusters in Japan, whose



first version was published in March 15, 2020. Before the number of COVID-19 cases rapidly
increased in late March 2020, tracers from PHCs managed to trace all close contacts of all confirmed
cases by following the mandatory procedure. However, their capacity may have been overwhelmed in
some prefectures by April 7, when the government declared an emergency in the prefectures. There
have been no new versions of the map since the third version was published on April 2, 2020. The
latest map [29] plotted 26 clusters that were roughly defined as five or more COVID-19 cases that had
come into contact at a common venue or event as of March 31, 2020.

The following two problems were observed in identifying the clusters plotted on the map:

® Although the map featured two clusters at medical institutions in Gunma Prefecture, there was
only one such cluster in the prefecture. The other may have been mistakenly plotted on the map,
as argued in a local newspaper [30]. I accepted this estimation and adopted only one cluster
from Gunma Prefecture.

® The map plotted four clusters that occurred in medical institutions or restaurants in Tokyo
Prefecture. Among these, three were easily identifiable; however, the fourth was difficult to
determine as long as the aforementioned conditions were strictly applied as of March 31, 2020.
By expanding the duration, a cluster of five cases was found by April 1, 2020 in a hospital in

Chuo Ward in the prefecture. This cluster was included in the data.

Thus, the data comprised 25 clusters.

For each cluster, additional information was collected from various sources, such as media news,
case reports by local governments, and other publicly available information on the Internet.

Based on the collected information, cases connected to the cluster via the network of infection chains
were counted, except for those detected through the investigation of other clusters. In cases where the
information sources reported different numbers, the largest one was used. Additionally, when counting
the number of cases, those detected in April 2020 were included. This implies that there is a bias toward
increasing the number of cases related to the clusters.

The direction of tracing (prospective/retrospective) was distinguished using the following criteria

(“Day 0” denotes the onset day of the symptoms of a known case):

(A) If the source seems to use technical terms correctly, surveillance of close contacts (“J/E#fil
# in Japanese) would be regarded as prospective, while surveillance of the infection source

(“J&HLJR> in Japanese) would be regarded as retrospective. These were based on the definitions



of the terms in the Japanese surveillance system [20-22].

(B) If the cluster was found by tracking the behavior of a known case on Day 0 or later, this would

be via prospective tracing.

(C) If the cluster was found by tracking known case’s behavior on Day —1 or earlier, it would be

probably via retrospective tracing. However, this must be carefully verified, because some local
health authorities expanded the period for prospective tracing to Day —2, as a response to

possible infections caused by asymptomatic patients [31].

(D) If the cluster is reachable both via retrospective tracing and prospective tracing, the decision

should be made comprehensively based on all available information.

The collected data is available on the Open Science Framework site [32]. For each cluster, the

identification number is made up of five digits for municipality and four digits for the date when the

cluster was identified, concatenated with a hyphen.

S.

Results

Among the 25 clusters, 18 were determined as found prospectively based the criteria A or B. Criterion

C was applied to four clusters:

Banquet on a houseboat in Tokyo Prefecture (13100-0215): Determined as found retrospectively,
because the PHC started the investigation of the houseboat when one of the attendees of the
banquet, whose symptoms had begun 11 days after the banquet, tested positive [33].

Sport gym in Aichi Prefecture (23100-0222): Determined as found prospectively, because the

local health authority required tracing of close contacts from Day —2, following the assumption

that patients could be infectious before their symptom onset, and a confirmed case visited the
sport gym during the extended period [31].

Chorus group and sport gym in Gifu Prefecture (21214-0326): Determined as found
retrospectively, because the PHC tracked the behavioral history of two confirmed cases to
investigate the probable source of their infection [34].

Restaurant in Miyagi Prefecture (04100-0331): Determined as found retrospectively, because
the PHC investigated the restaurant after the coming forward of a patient who had contacted two

previously announced COVID-19 patients before their symptom onset (on Days —3 and —4) at

the restaurant [35].



Criterion D was applied to three clusters:

® Exhibition in Hokkaido Prefecture (01208-0228): Found by tracing close contacts of a
confirmed case who were symptomatic during the exhibition and attended it [36]. The PHC had
not investigated the exhibition until then, despite two other attendees (whose symptoms began
after the exhibition) already testing positive [25]. This was determined as found prospectively.

® Live music concerts in Osaka Prefecture (27100-0302): Although the first confirmed cases
related to this cluster had been two people working for the concerts before symptom onset [37],
the investigation of the concert venue was not conducted until another case turned positive, who
had been in the audience there during the symptomatic period [38]. This was determined as
found prospectively.

® Banquets in Kyoto Prefecture (26100-0329): Two cases (returnees from Europe) were first
detected. They had attended two banquets on their Days —2, —1, and 0 [39]. Because the cluster
was reported to be secondary infections caused by returnees from Europe [40], this was

determined as found prospectively.

Table 1 classifies the 25 clusters and 954 related cases. Among them, three clusters (at a restaurant,
a banquet on a houseboat, and a chorus group and a sports gym) were detected through retrospective
tracing, and 77 cases were related to these clusters. In contrast, many cases (877) were related to the
22 clusters detected through prospective tracing. Most of them (614 cases) were related to 15 clusters
of medical and welfare institutions. There were also several cases (263) related to seven clusters at live
music concerts, banquets, two sports gyms, a live music bar, an exhibition, and a table tennis school

that were detected through prospective tracing.

Table 1: Overview of the clusters from January to March 2020 in Japan

Found retrospectively Found prospectively
Cases (Clusters)  Cases
Restaurant (Miyagi) 34 | Medical institution ©) 338
Banquet on a houseboat (Tokyo) 25 | Welfare institution (6) 276
Chorus group and sports gym (Gifu) 18 | Live music concerts @) 108
Banquets (D 65
Sports gym 2) 44
Live music bar (1) 20
Exhibition (1) 14
Table tennis school @) 12
Total (3 clusters) 77 | Total (22) 877

Total 954 cases related to 25 clusters.



H Related to clusters
found retrospectively

B Related to clusters
found prospectively

OUnrelated to any cluster

Figure 1: Breakdown of COVID-19 cases until March 31, 2020 in Japan
In total, 1953 cases were reported as of March 31, 2020 (Ministry of Health, Labour, and Welfare).

Since the first confirmation of a COVID-19 case in January, Japan had confirmed a total of 1953
cases by March 31, 2020, according to the MHLW’s report on the day [41]. Based on this number,
Figure 1 shows that 4% of the cases were related to clusters detected by retrospective tracing. Clusters
detected by prospective tracing accounted for a larger proportion (45%) of the total cases. Cluster-
related cases thus accounted for 49% of all cases. The majority of confirmed COVID-19 cases (51%)

were unrelated to any cluster.

6. Discussion

This result contradicts what has been publicized regarding Japan’s cluster-based approach. Between
January and March 2020, retrospective tracing contributed little in the detection of COVID-19 cases.
Most of the clusters were discovered through prospective tracing. Furthermore, cluster-related cases
did not constitute a large proportion of total cases. More than half of the reported COVID-19 cases
were unrelated to any cluster.

Although this result is in line with those of previous studies [12—17], this study made two
improvements to the measurement. First, I counted not only the cases in a cluster, but also those
connected to it. Thus, the results show that cluster-related cases did not comprise the majority of cases
in Japan’s first COVID-19 wave, even when those connected to clusters via the network of infection
chains were counted. Second, the direction of contact tracing was distinguished. The results revealed
a small contribution from retrospective tracing.

These results suggest that Japan’s COVID-19 response was not cluster based. Rather, it focused on
non-cluster infections. Contrary to the governmental headquarters’ inaccurate statement, actual
frontline operations followed the procedures outlined in the NIID manual—specifically non-cluster-
based prospective tracing.

Thus, we need to re-evaluate Japan’s surveillance system from a non-cluster-based perspective. To



evaluate how the surveillance system has contributed to Japan’s response to COVID-19, the first focus
should be on detecting small-scale infections. As confirmed above, the Japanese system identified
many non-cluster-related cases. This may contribute to preventing the spread of the virus. The second
focus should be prospective tracing to detect clusters growing in persistent human relationships with
daily mutual contact, particularly in medical and welfare institutions. Retrospective tracing should be
of third relevance to Japan’s COVID-19 response.

Finally, it is also possible that the two aforementioned theoretical assumptions of the cluster-based

approach are false. Therefore, the validity of these two assumptions should be reexamined.

Notes

An earlier version of this paper was released on March 17, 2023 as a preprint at Research Square (doi: 10.21203/rs.3.rs-
2647575/v1). There were differences in the results owing to additional data and changes in the classification criteria. The
results were included in a paper presented at a Japanese studies conference at Tohoku University on March 16, 2025 [42].
The datasets for this study are available from the Open Science Framework repository [32]. This study was conducted
without external funding and the author has no competing interests to declare. The author thanks Editage

(www.editage.com) for the English language editing.
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