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Abstract

:

The coronavirus disease 2019 (COVID-19) pandemic has significantly impacted essential health services. Simultaneously, it has created opportunities for citizens to raise awareness of personal hygiene, mask wearing, and other preventive measures. This brief report aims to clarify the epidemiological trends of measles and rubella in Japan and to explore future challenges for controlling these diseases during and after the COVID-19 pandemic. Although Japan eliminated measles in 2015, the number of measles patients has gradually increased since then, and reached 744 in 2019. In the 2010s, Japan experienced two large rubella epidemics, and the majority of the patients were reported in Tokyo and other metropolitan areas. While the transmission of measles and rubella seems to be suppressed during the COVID-19 pandemic, closing the gap in routine childhood vaccination will be challenging in any country. Moreover, supplementary immunization campaigns for adults have also been disrupted, and they must be invigorated. While the pandemic has a devastating effect on a global scale, it should be utilized as a good opportunity to regain faith in vaccines, implement an evidence-based vaccination policy, and strengthen international cooperation.
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1. Introduction


The coronavirus disease 2019 (COVID-19) has developed into a pandemic, and it significantly impacts the maintenance of essential health services, including cancer care and elective surgeries [1,2]. The delayed implementation of childhood vaccines will be expected to significantly impact the disease burden of vaccine-preventable diseases (VPDs) among children [3]. At the same time, the positive effects brought by the COVID-19 pandemic need to be fairly argued. The high commitment of citizens’ practice to hand washing and personal hygiene and raised awareness of other preventive measures have brought windows of opportunity not only to decrease pediatric admissions due to respiratory diseases [4], but to incorporate public health science into public policies.



While Japan has mitigated the impact of COVID-19 on the health of its population, negative impacts on health services, along with issues in health system capacity, health communication, and governance, have been reported, and protecting the vulnerable population is a critical agenda [5,6,7,8,9,10,11]. It must be noted that these issues have elicited a high commitment of citizens in Japan to health promotion campaigns and policy measures [12,13]. As of today, to what extent the COVID-19 pandemic has worked both positively and negatively for controlling other infectious diseases has not been revealed in the Japanese context. To complement this point, this brief report aims to clarify the epidemiological evolution of measles and rubella in Japan, as these diseases have been recognized as crucial challenges in Japan’s vaccination policy, and are potential health threats for the upcoming Tokyo Summer Olympics and Paralympic Games in 2021 [14,15]. We also explore future challenges for controlling measles and rubella during and after the COVID-19 pandemic, a thought that is becoming a global agenda.




2. Materials and Methods


We conducted a descriptive epidemiological investigation of vaccine-preventable diseases. We included measles and rubella in our investigation, comparing the number of reported cases and incidence of measles and rubella in Tokyo with those in the whole of Japan between 2016 and 2020. The breakdown of reported cases, by week, acquired place, age group, and vaccination history was extracted from the Infectious Diseases Weekly Report published by the National Institute of Infectious Diseases [16,17,18]. Weekly reported cases in Tokyo were extracted from the Tokyo Metropolitan Infectious Disease Surveillance Center [19]. These yielded the incidence per million people in Tokyo and the whole of Japan, and the proportion of imported cases. Then, we identified ongoing potential challenges around measles and rubella caused by the COVID-19 pandemic, and explored implications for the future vaccination policy, which will be applied at both national and global levels. Because this study analyzed publicly available, anonymized secondary data, ethical approval by an institutional review board was not required.




3. Results


3.1. Epidemiological Trends of Measles and Rubella in Tokyo and All of Japan, 2016–2020


Figure 1 presents the epidemiological evolution of measles reported in Tokyo and the whole of Japan. During this period, Japan was continually recording more than 100 measles cases per year. The number of yearly reported cases has gradually increased from 159 in 2016 to 744 in 2019; however, the number of measles cases is limited to 12 as of September 2020.



While Tokyo recorded higher numbers of measles cases per population than those in the whole of Japan in 2016, 2017, and 2019, opposite trends were observed in 2018 (Table 1). This is partly due to a large measles outbreak in Okinawa, as previously reported elsewhere [20,21,22].



The epidemiological trend of the rubella epidemic in Japan in 2016–2020 is shown in Figure 2. After Japan experienced a large rubella epidemic from 2012 to 2014 [23,24], the yearly reported rubella cases decreased to fewer than 100 in 2017; however, in the summer of 2018, the number of rubella patients peaked at more than 300 cases per week. In 2018 and 2019, the cumulative number of rubella cases amounted to 2917 and 2306, respectively, and a large number of cases were reported from Tokyo (947 in 2018 and 860 in 2019). While Japan recorded around five rubella cases per week in weeks 1–12 in 2020, the number decreased significantly to zero to three per week afterwards. This decrease coincided with periods of increasing health promotion campaigns and the state of emergency because of COVID-19 in April–May [7].



Tokyo consistently recorded higher numbers of rubella cases per million population during the study period. While numbers were limited to fewer than 2 in 2016 and 2017, they skyrocketed to over 60 in 2018–2019, and they were much higher than those in the rest of Japan (Table 2).




3.2. Cases Aggregated by Acquired Places


Table 3 presents the yearly number of measles patients aggregated by the place where they acquired the disease. Domestically infected cases accounted for the majority of total patient numbers, while some measles outbreaks occurred as a result of imported measles cases [20,21,22,25,26,27].



While the importation of measles was critically featured in Japan’s health emergency preparedness [14,15,26], both domestically infected cases and cases with unspecified/unknown origin were challenges in the rubella epidemic from 2016 to 2020 (Table 4). Since 2018, more than 20% of all cases have been classified as “unspecified” or “unknown,” suggesting difficulties with contact tracing.




3.3. Cases Aggregated by Age and Vaccination History


The reported measles cases by age group and vaccination history are presented in Table 5. Before the COVID-19 pandemic, less than 20% of all cases were reported among those aged 0–9, and cases that had received at least one dose of a vaccine accounted for less than 40%.



The reported rubella cases by age group and vaccination history are presented in Table 6. In 2016–2017, around 20% of all rubella cases were reported among children aged 0–9. This tendency dramatically changed in 2018–2019, when more than 60% of all cases were observed in males aged 20–49. While the reported number is limited in 2020, men aged 40–49 accounted for 26% of all cases. In terms of vaccination history, less than 10% of patients had been vaccinated for rubella at least one time in 2018–2019, and around 65% of all cases had an unknown vaccination history in 2018–2020.





4. Discussion


4.1. Evolution of Measles and Rubella in Japan and the Impact of ther COVID-19 Pandemic on Controlling Them


This brief report presents the epidemiological transition of measles and rubella in Japan in 2016–2020. While there was a challenging timeline for eliminating measles in the Western Pacific Region [28], Japan was finally verified as having achieved measles elimination in 2015 [26]. Afterwards, however, several measles outbreaks originating in imported cases were reported [20,21,22,25,26,27]. In 2019, a measles outbreak occurred that stemmed from a reluctance to be vaccinated for religious reasons, implying the importance of considering heterogeneity when implementing vaccination policy [14]. Regarding rubella, Japan experienced two large epidemics in the 2010s. Between 2012 and 2014, the number of rubella patients totaled over 12,000, with 45 cases of congenital rubella syndrome (CRS) [29]. While a supplementary immunization campaign for susceptible pockets was needed, mass vaccination was not implemented because of some operational issues [24]. Before advancing towards the elimination of rubella based on the scientific evidence [29,30,31], Japan again experienced another rubella epidemic in 2018–2020, and 5 CRS cases have been reported [14,29,32].



This brief report also presents a significant decrease in the number of reported cases of measles and rubella in 2020, suggesting that the transmission dynamics of both diseases were occluded. While the supplementary vaccination campaign targeting the rubella epidemic that started in December 2018 might have partly contributed to this decrease, we argue that there were several potential reasons for this achievement, brought about by the COVID-19 pandemic. First, enhanced hygiene measures such as cough etiquette and regular mask wearing [12,13] decreased the transmission of measles and rubella. An online survey revealed that more than 70% of Japanese citizens were accustomed to cough etiquette and mask wearing in late March [12]. Because Japanese citizens were already accustomed to wearing masks to prevent catching and spreading a cold in the winter, and to reduce hay fever in the spring, masks were easily accepted in society, and universal mask use was maintained at a high level of over 80%, even in the summer season [33]. Second, the increasing implementation of work from home (i.e., teleworking), which became more common in response to the COVID-19 pandemic [34], might have positively contributed to interrupting the transmission dynamics of both diseases—especially rubella. While significant advancements in the disease burdens of VPDs have been globally acknowledged among children under five years of age, Japan has faced additional challenges—that is, measles and rubella in adolescence and adulthood. For example, a measles outbreak in Yamagata in 2017 was fueled by young people [25]. In Okinawa in 2018, more than 50% of measles patients were in their 20s or 30s [20]. Susceptible pockets of rubella in adults were also clarified [29]. Considering these susceptible populations, it could be assumed that decreasing human mobility and social contacts in workplaces because of the COVID-19 pandemic could help to decrease the number of VPD patients to some extent. Finally, the significant decline in visitors to Japan also contributed to the decrease in the importation of VPDs. As Japan has vigorously promoted inbound tourism, the number of international visitors to Japan has increased from 8.61 million in 2010 to 31.9 million in 2019 [35]. In line with this, analyzing the risk of importing infectious diseases and ensuring patients’ access to health care have been of great importance [36,37,38,39]. In fact, the rubella epidemic in 2018–2020 was assumed to be triggered by imported cases whose contact history was classified as “unspecified/unknown” [40]. Starting in February 2020, Japan has gradually tightened travel restrictions [7], and the number of visitors in 2020 was limited to 3.97 million as of the end of September [35]. Especially from April to August 2020, the number of international visitors was limited to fewer than 10,000 per month [35], and this huge decrease in international visitors largely contributed to preventing the importation of VPDs.



While these factors could help to contain both diseases in the spring and summer of 2020, it must be acknowledged that the COVID-19 pandemic impeded the maintenance of essential health services in Japan [5,7]. The avoidance of healthcare, which has become especially evident since March 2020 [8], might have caused the underreporting of measles and rubella cases, compared to the pre-pandemic period. In addition, physical distancing mandates have been gradually lifted, and the number of social contacts has started to increase in Japan [41]. As Japan gradually starts to ease the travel restrictions, the importation of infectious diseases can be recognized as an upcoming challenge. While strengthening the surveillance system for imported infectious diseases will be crucial, achieving early detection at ports of entry will be challenging because there are limited resources. The mandatory submission of immunization certificates can be a policy choice, but comprehensive discussion of its effectiveness and issues of human rights will be necessary. Considering a large number of domestically infected cases in Japan with susceptible populations, domestic efforts for containing measles and rubella must not be downgraded.




4.2. Challenges in Closing the Gap of Child Vaccination


In the early phase of the COVID-19 pandemic, healthcare resources were largely focused on COVID-19, and essential health services were interrupted in many countries. Routine immunizations were no exception [42]. The United States saw a dramatic decrease in routine vaccines ordered and administered for children after the declaration of a national emergency in March, and lower vaccination coverage among infants and children was reported [43,44,45]. In the United Kingdom, counts of measles, mumps, and rubella (MMR) vaccination fell after the introduction of physical distancing in March [46]. Japan was no exception, and the healthcare system in Japan was stretched to its limits [5,7]. Public health centers, which historically work as the central core of health promotion campaigns, were overwhelmed by their duties for the COVID-19 response [5,7]. Weak health communication brought unreasonable prejudice against healthcare facilities and healthcare providers [5,8]. This made citizens refrain from visiting healthcare institutions and caused a decrease in routine vaccination in Japan.



For example, the survey based on the registered data in the Vaccine Schedules app clarified that the immunization coverage of the first dose of the measles and rubella (MR) vaccine, which is scheduled to be administered at 12–24 months old, has dropped to less than 65% among children born in December 2018 and January 2019 [47]. Similarly, the coverage of the first dose of Pneumococcal conjugate vaccine (PCV13), one of the first shots scheduled when a baby is two months old in Japan, was over 90% among children born between April 2018 and September 2019; however, it has decreased to less than 80% among those born in December 2019 and January 2020 [47]. These findings suggest that routine childhood immunization has been disrupted because of the COVID-19 pandemic in Japan. Furthermore, the Japanese Pediatric Society presented data in June showing that the second dose of the MR vaccine, which is scheduled at 5–6 years old, significantly decreased in February and March 2020 compared to the numbers between 2016 and 2019 [48].



The ongoing COVID-19 pandemic starkly reminded us of the importance of vaccines and suggested that the routine immunization system functions under stable conditions, but this disruption of routine childhood vaccination will contribute to the increased risk of measles and rubella outbreaks [43]. An in-person visit is required for immunization services, but concern about COVID-19 easily creates fear among citizens [8], so the risk of their outbreaks will only be minimized after the COVID-19 pandemic is contained. At the same time, both the national government and local governments, along with professional societies, must periodically assess their vaccination coverage, ensure the fair allocation of vaccines depending on the data, promote digital tools for reminders, and develop educational tools for both providers and parents [43].




4.3. Time to Invigorate Adult Immunization


While the importance of childhood immunization has been globally acknowledged, and catch-up vaccination campaigns for the younger generation were previously discussed, scant discussion has addressed adult immunization. As noted, measles in adolescence and rubella in middle-aged males have been acknowledged as susceptible populations in Japan; these vulnerabilities are a result of several changes in vaccination policy [14]. However, the progress of supplementary vaccination campaigns has been sluggish [14], partly due to the weakness of health communication that was exposed as a critical challenge during the ongoing COVID-19 response [5,7,8], and also because of insufficient political will to achieve the elimination of rubella [30].



Global attention has been paid to the disruption of childhood immunization campaigns; however, our brief report suggests that the emergence of VPD outbreaks among susceptible adults must be acknowledged as potential health threats, even in high-income countries. Considering that the next Olympic and Paralympic Games are currently scheduled from July to September 2021, Japan must be responsible about preventing the exportation and subsequent outbreaks of VPDs [49]. While the Government of Japan recently launched the coordination meeting for COVID-19 countermeasures at the Tokyo Olympic and Paralympic Games in 2021 [50], it will be necessary to conduct and present a comprehensive health risk assessment, and COVID-19 should not be viewed as the only threat in the preparatory phase of mass-gathering events. To invigorate the ongoing supplementary rubella vaccination campaigns, ensuring opportunities to vaccinate both rubella and seasonal flu shot can be considered as a policy option.




4.4. A Window of Opportunity for Science-Based Vaccination Policy and International Cooperation


The COVID-19 pandemic has moved the Overton window for reflecting the latest scientific evidence on advancing public policy at a global scale [51]. It has also created opportunities to review and reflect on lessons learned from previous challenges in vaccination policy in any country, and keenly presented many essential health services that will not be completed by telemedicine. While an appreciation for vaccines is paramount now more than ever, all countries—regardless of their previous investment in VPDs in peacetime—are facing difficulties with administering vaccines at the appropriate time, and innovative catch-up immunization campaigns will be required so that previous elimination efforts are not lost. Experiences in one country or region can be helpful to mitigate the disease burden of VPDs, and they must be swiftly shared as scientific evidence.



In this context, Japan has been strongly committed to global health, accelerated universal health coverage, and expedited global health security [52,53,54]; however, these efforts must be aligned with domestic efforts to contain measles and rubella. Vaccine hesitancy in Japan has been acknowledged as a significant challenge at the global level [55], and must be earnestly tackled by strengthening health communication. A discrepancy between Japan’s global commitment in the VPDs measles and rubella and domestic vaccination policy [56,57], weaknesses in governance [58], and politicization [59] has been previously argued; however, the ongoing supplementary immunization campaign for rubella epidemic does not fully reflect the latest evidence [29,31,60]. It should be noted that a rubella epidemic has impacted demography [61] and must be conceptualized in the context of improving population health in Japan. A human security approach—a central concept of Japan’s foreign policy that will also be pivotal in the ongoing COVID-19 response [6,52,53,54]—should be applied to citizens in Japan. Reviewing the evolution of the previous vaccination policy, reflecting on lessons learned through an evidence-based approach, and showcasing Japan’s domestic efforts will help strengthen regional health security and reinforce Japan’s commitment to eliminating VPDs. To complete these processes, coordination between healthcare workers, government officials, and civil society, along with high political commitments, will be pivotal.





5. Conclusions


This brief report summarizes the epidemiological trends of measles and rubella in Japan from 2016 to 2020. While the transmission of measles and rubella seems to be suppressed during the COVID-19 pandemic, susceptible populations of measles and rubella in Japan must be acknowledged in order to avoid the resurgence of these diseases. Ensuring citizens’ access to vaccines and invigorating the ongoing supplementary vaccination campaigns will be vital during and after the COVID-19 pandemic. To what extent the COVID-19 pandemic impacted efforts to break chains of transmissions of measles and rubella needs to be analyzed by multiple approaches, including the quasi-experimental design, which is our future research topic. Scientists, healthcare workers, policymakers, and civil society must utilize a window of opportunity brought by the COVID-19 pandemic to revamp the previously politicized vaccination policy and incorporate the latest evidence.
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Figure 1. Epidemiological trend of measles in Tokyo and all of Japan, by week, in 2016–2020. The orange represents the number of reported measles cases in Tokyo, while the blue indicates reported measles cases outside Tokyo. In 2020, only weeks 1–39 are shown due to the availability of data. 
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Figure 2. Epidemiological trend of rubella in Tokyo and all of Japan, by week, in 2016–2020. The orange represents the number of reported measles cases in Tokyo, while the blue indicates reported rubella cases outside Tokyo. In 2020, only weeks 1–39 are shown due to the availability of data. 
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Table 1. Reported measles cases per million, by prefecture [16,17,19].






Table 1. Reported measles cases per million, by prefecture [16,17,19].





	Place/Year
	2016
	2017
	2018
	2019
	2020 *





	Tokyo
	1.7
	2.1
	1.6
	9.2
	0.1



	Japan
	1.2
	1.5
	2.2
	5.9
	0.1







* As of 30 September (Week 39), 2020. (Publicly available data. No copyright issues).
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Table 2. Reported rubella cases per million, by prefecture [16,18,19].






Table 2. Reported rubella cases per million, by prefecture [16,18,19].





	Place/Year
	2016
	2017
	2018
	2019
	2020 *





	Tokyo
	1.4
	1.6
	69.9
	63.2
	1.7



	Japan
	1.0
	0.7
	22.9
	18.1
	0.7







* As of 30 September (Week 39), 2020. (Publicly available data. No copyright issues).
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Table 3. Reported measles cases, aggregated by acquired regions [16,17,19].
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	Acquired Region/Year
	2016
	2017
	2018
	2019
	2020 *





	Domestic
	123 (77.4%)
	155 (82.0%)
	217 (77.0%)
	558 (75.0%)
	7 (58.3%)



	Imported
	27 (17.0%)
	31 (16.4%)
	34 (12.1%)
	110 (14.8%)
	3 (25.0%)



	Unspecified/Unknown
	9 (5.66%)
	3 (1.59%)
	31 (11.0%)
	76 (10.2%)
	2 (16.7%)



	Total
	159
	189
	282
	744
	12







* As of 30 September (Week 39), 2020. (Publicly available data. No copyright issues).
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Table 4. Reported rubella cases, aggregated by acquired region [16,18,19].
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	Acquired Region/Year
	2016
	2017
	2018
	2019
	2020 *





	Domestic
	114 (91.2%)
	78 (83.9%)
	2251 (77.2%)
	1783 (77.3%)
	59 (65.6%)



	Imported
	9 (7.20%)
	11 (11.8%)
	21 (0.72%)
	50 (2.17%)
	13 (14.4%)



	Unspecified/Unknown
	2 (1.60%)
	4 (4.3%)
	645 (22.1%)
	473 (20.5%)
	18 (20.0%)



	Total
	125
	93
	2917
	2306
	90







* As of 30 September (Week 39), 2020. (Publicly available data. No copyright issues).
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Table 5. Reported measles cases, aggregated by age and vaccination history [16,17,19].
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Characteristics

	
Group

	
2016

	
2017

	
2018

	
2019

	
2020 *






	
Age (years)

	
0–9

	
31 (19.5%)

	
16 (8.5%)

	
51 (18.1%)

	
112 (15.1%)

	
5 (41.7%)




	
10–19

	
14 (8.8%)

	
20 (10.6%)

	
28 (9.9%)

	
109 (14.7%)

	
1 (8.3%)




	
20–29

	
57 (35.8%)

	
63 (33.3%)

	
86 (30.5%)

	
198 (26.6%)

	
1 (8.3%)




	
30–39

	
34 (21.4%)

	
61 (32.3%)

	
73 (25.9%)

	
216 (29.0%)

	
2 (16.7%)




	
40–49

	
14 (8.8%)

	
21 (11.1%)

	
32 (11.3%)

	
87 (11.7%)

	
2 (16.7%)




	
50+

	
9 (5.7%)

	
8 (4.2%)

	
12 (4.3%)

	
22 (3.0%)

	
1 (8.3%)




	
Vaccination history

	
1+ doses

	
63 (39.6%)

	
70 (37.0%)

	
99 (35.1%)

	
264 (35.5%)

	
7 (58.3%)




	
0 doses

	
43 (27.0%)

	
34 (18.0%)

	
63 (22.3%)

	
194 (26.1%)

	
1 (8.3%)




	
Unknown

	
53 (33.3%)

	
85 (45.0%)

	
120 (42.6%)

	
286 (38.4%)

	
4 (33.3%)




	
Total

	

	
159

	
189

	
282

	
744

	
12








* As of 30 September (Week 39), 2020. (Publicly available data. No copyright issues).
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Table 6. Reported rubella cases, aggregated by age and vaccination history [16,18,19].
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Characteristics

	
Sex

	
Group

	
2016

	
2017

	
2018

	
2019

	
2020 *






	
Age (years)

	
Male

	
0–9

	
10 (8.0%)

	
12 (12.9%)

	
20 (0.7%)

	
23 (1.0%)

	
4 (4.4%)




	
10–19

	
5 (4.0%)

	
9 (9.7%)

	
43 (1.5%)

	
46 (2.0%)

	
4 (4.4%)




	
20–29

	
15 (12.0%)

	
6 (6.5%)

	
355 (12.2%)

	
370 (16.0%)

	
10 (11.1%)




	
30–39

	
17 (13.6%)

	
10 (10.8%)

	
616 (21.1%)

	
456 (19.8%)

	
9 (10.0%)




	
40–49

	
14 (11.2%)

	
9 (9.7%)

	
878 (30.1%)

	
617 (26.8%)

	
24 (26.7%)




	
50–59

	
6 (4.8%)

	
11 (11.8%)

	
391 (13.4%)

	
234 (10.1%)

	
10 (11.1%)




	
60+

	
6 (4.8%)

	
3 (3.2%)

	
61 (2.1%)

	
58 (2.5%)

	
4 (4.4%)




	
Female

	
0–9

	
13 (10.4%)

	
7 (7.5%)

	
16 (0.5%)

	
20 (0.9%)

	
2 (2.2%)




	
10–19

	
2 (1.6%)

	
2 (2.2%)

	
46 (1.6%)

	
41 (1.8%)

	
3 (3.3%)




	
20–29

	
15 (12.0%)

	
10 (10.8%)

	
191 (6.5%)

	
175 (7.6%)

	
7 (7.8%)




	
30–39

	
8 (6.4%)

	
6 (6.5%)

	
142 (4.9%)

	
145 (6.3%)

	
6 (6.7%)




	
40–49

	
8 (6.4%)

	
1 (1.1%)

	
70 (2.4%)

	
63 (2.7%)

	
3 (3.3%)




	
50–59

	
3 (2.4%)

	
5 (5.4%)

	
61 (2.1%)

	
39 (1.7%)

	
2 (2.2%)




	
60+

	
3 (2.4%)

	
2 (2.2%)

	
27 (0.9%)

	
19 (0.8%)

	
2 (2.2%)




	
Vaccination history

	
Male

	
1+ doses

	
14 (11.2%)

	
17 (18.3%)

	
119 (4.1%)

	
132 (5.7%)

	
12 (13.3%)




	
0 doses

	
16 (12.8%)

	
9 (9.7%)

	
615 (21.1%)

	
389 (16.9%)

	
14 (15.6%)




	
Unknown

	
43 (34.4%)

	
34 (36.6%)

	
1630 (55.9%)

	
1283 (55.6%)

	
39 (43.3%)




	
Female

	
1+ doses

	
19 (15.2%)

	
9 (9.7%)

	
74 (2.5%)

	
92 (4.0%)

	
5 (5.6%)




	
0 doses

	
8 (6.4%)

	
8 (8.6%)

	
140 (4.8%)

	
90 (3.9%)

	
2 (2.2%)




	
Unknown

	
25 (20.0%)

	
16 (17.2%)

	
339 (11.6%)

	
320 (13.9%)

	
18 (20.0%)




	
Total

	

	

	
125

	
93

	
2917

	
2306

	
90








* As of 30 September (Week 39), 2020. (Publicly available data. No copyright issues).
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