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Introduction

Coronavirus 2019 (COVID-19) caused a global public 
health emergency in 2020  [1]. During the COVID-19 
pandemic, there was a shortage of medical staff and 
resources, intensive care units, ventilators, and personal 
protective equipment (especially medical masks) due 
to an urgent increase in the number of infected and 
severe patients. To deter the spread of COVID-19, many 
countries have imposed a lockdown with restrictions on 
outings and service closures. The lockdown in most of 
these countries has compelling force with penalties for 
violations. The lockdown can be expected to deter the 
spread of the infection, which would otherwise become 
destructive, resulting in not only economic damage, but 
also delays in treatment of patients  [2]. In particular, 
cancer treatment delay is a problem in health systems 
worldwide. Hanna et al. demonstrated that a 4-week 
delay of cancer treatment is associated with increased 
mortality across surgical, systemic treatment, and 
radiotherapy indications for seven cancers [3]. 
Japan was in “mild lockdown,” which was not 
enforceable and non-punitive, during the state 
of emergency; nevertheless, the impact attracted 
attention [4]. On 7 April 2020, the Japanese government 
declared a state of emergency due to a COVID-19 

outbreak in seven prefectures (Tokyo, Kanagawa, 
Osaka, Saitama, Chiba, Hyogo, and Fukuoka). Tokyo, 
host of the 2020 Olympics, had the highest number of 
infections among the 47 prefectures, and the Tokyo 
Metropolitan Government imposed its own transferal 
restrictions on citizens  [5]. The state of emergency 
expanded nationwide on 16 April 2020, and was lifted 
in a phased manner beginning 14 May 2020. While 
many countries were in lockdown with penalties 
for violations, Japanese policy for COVID-19 was 
distinguished as the government “requesting” the 
public to refrain from going out except for emergencies 
and to temporarily close certain businesses without 
penalties for violations. This lockdown significantly 
transformed public activity as well as patients’ 
medical examination behaviours in Japan. For 
example, the number of monthly train users in April 
2020 prominently decreased by 45.5% compared with 
the same month in 2019  [6]. The mild lockdown in 
Japan had a diverse range of influence on people’s 
lives, similar to other countries, including changes in 
domestic circumstances due to teleworking or school 
closure and economic damage due to decreased income 
or job loss. It has been suggested that patients with 
cancer are more likely to become severely ill due to 
COVID-19 infection, and it is possible that cancer 
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Summary

Introduction. This study aimed to examine the trends in patient 
consultations for three major diseases (cancer, heart disease, and 
stroke) at Showa University Hospital, Japan during the state of 
emergency for the Coronavirus 2019 (COVID-19) pandemic.
Methods. The present study was a retrospective and descriptive 
study of Showa University Hospital in Tokyo, Japan. Subjects 
were patients who had received medical treatment at Showa 
University Hospital and were diagnosed from 2017 to 2020. To 
examine the impact of the state of emergency, the number visits 
to hospital by the top three causes of death or other diseases 
were summarised from 21 weeks of data, from week 8 to week 
28, for each year.

Results. Compared to the average of the previous 3 years, a com-
parison of the three periods before and after the state of emer-
gency showed a V-shaped curve in 2020, with a large drop in the 
number of cancer patients during the state of emergency, both 
from within Tokyo and from outside the city.
Conclusions. This study showed a long-term decrease in cancer 
patient visits to Showa University Hospital since the beginning of 
the COVID-19 pandemic compared to the previous 3 years. It is 
also possible that medical care that would have been available 
may not have been provided due to the state of emergency, so it 
is necessary to follow up patients while keeping a close eye on 
measures other than infectious diseases.
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patients may have been discouraged from seeing a 
doctor [7]. The top three causes of death in Japan are 
cancer, heart disease, and stroke, but cancer has been 
number one since the 1980s [8]. Examining the impact 
of the COVID-19-related emergency on the behaviour 
of the top cause of death is a critical issue that directly 
affects the mortality rate in Japan. 
This study hypothesised that the state of emergency 
suppressed patient visits to hospital for cancer, heart 
disease, and stroke in Japan. The aim of this study was 
to compare trends among cancer, heart disease, and 
stroke patient consultations at one university hospital 
in Tokyo before and after the issuance of the state of 
emergency. Moreover, we examined changes in patient 
consultations, including transfers between prefectures.

Methods

The present study was a retrospective and descriptive study 
of Showa University Hospital in Tokyo, Japan. Subjects 
were patients who had received medical treatment at 
Showa University Hospital and were diagnosed from 
2017 to 2020. To examine the impact of the state of 
emergency, the number of visits to Showa University 
Hospital for the top three causes of death or other diseases 
were summarised from 21 weeks of data, from week 
8 to week 28, for each year (Tab. I). Showa University 
Hospital is located near the border between Tokyo (the 

most populous prefecture in Japan) and Kanagawa (the 
second most populous prefecture). This is one of the 
areas most affected by the COVID-19 pandemic in 
Japan, because the number of COVID-19 infections has 
remained high since the early stages of the pandemic. In 
case of return to the hospital, subjects were defined only as 
patients with newly diagnosed diseases. The effectiveness 
of COVID-19 measures was assessed by calculating the 
7-day moving average of the interval from symptom onset 
to isolation in hospital or quarantine. The trends of patient 
visits to hospital from Tokyo were divided into cancer, 
cardiovascular disease, stroke, and others (Fig. 1). The 
trends of patient visits to hospital from outside Tokyo 
were also divided into cancer, cardiovascular disease, 
stroke, and others (Fig. 2). For each disease, we examined 
the parallelism between 2020 and the average of the 
previous 3 years. As a secondary analysis, a difference-
in-difference analysis was performed for diseases with 
parallelism. Table II shows parallel trends in both patients 
from within and outside Tokyo.
This study was approved by the Medical Ethics 
Committee of Showa University School of Medicine 
(Approval No. 2954).
All statistical analyses were conducted using JMP 15.0 
(SAS Institute Inc. Cary, NC USA). All analyses were 
carried out at a 95% confidence interval. P-values less than 
0.05 (two-tailed) were considered statistically significant.

Tab. I. Changes in the number of patient visits to Showa University Hospital before, during and after the COVID-19 state of emergency.

Targeted disease
All periods 
(21 weeks)

Before the 
state of 

emergency(7 
weeks)

During the state 
of emergency(7 

weeks)

After the state 
of emergency

(7 weeks)
p-value*

Patients from Tokyo (n = 47,136)
All disease (2020) 21.240 6.877 5.565 8.798 < 0.001
All disease (2017-2019) 25.896 8.746 8.210 8.940
Cancer (2020) 1.396 502 328 566 < 0.001
Cancer (2017-2019) 1.848 629 577 642
Cardiovascular disease (2020) 241 79 82 80 0,718
Cardiovascular disease (2017-2019) 249 83 80 86
Stroke (2020) 285 85 78 122 0,004
Stroke (2017-2019) 262 88 83 91
Others (2020) 19.318 6.211 5.077 8.030 < 0.001
Others (2017-2019) 23.537 7.946 7.470 8.121

Pateints from outside Tokyo (n = 6,782)
All disease (2020) 2.831 941 696 1.194 < 0.001
All disease (2017-2019) 3.951 1.334 1.276 1.341
Cancer (2020) 211 73 47 91 < 0.001
Cancer (2017-2019) 351 117 115 119
Cardiovascular disease (2020) 22 9 5 8 0,370
Cardiovascular disease (2017-2019) 28 10 9 9
Stroke (2020) 19 6 5 8 0,327
Stroke (2017-2019) 26 9 8 9
Others (2020) 2.579 853 639 1.087 < 0.001
Others (2017-2019) 3.546 1.198 1.144 1.204  

* Chi-square test.
The number of patients with the targeted diseases in 2020 was calculated data from weeks 8-28.
The number of patients with the targeted diseases from 2017 to 2019 was calculated as a 3-year average from data from weeks 8-28.



THE STATE OF EMERGENCY AFFECTS JAPANESE PATIENTS

E327

Results

Table I summarises changes in the number of patient 
visits to Showa University Hospital before and after 
the state of emergency. Figures 1 and 2 summarise the 
weekly trends in visits to Showa University Hospital 
by patients from Tokyo and from outside Tokyo during 
the COVID-19 pandemic, respectively. In both figures, 
the start and end of the state of emergency are indicated 
by red lines. A comparison of the average number of 

visits for the three periods before and after the state of 
emergency during the previous 3 years and 2020 shows 
a V-shaped curve in 2020, with a large drop in the 
number of visits by cancer patients during the state of 
emergency, both from within Tokyo and from outside the 
city. Trends in visits by cardiovascular disease patients 
showed no significant difference when comparing the 
average of the previous 3 years to 2020. Visits by stroke 
patients from Tokyo tended to increase after the state of 
emergency was lifted when comparing the average of the 

from outside Tokyo [odds ratio (OR): 0.89; 95% confidence interval (CI) (0.78 - 1.00)] 

decreased more than the number of visits by patients from Tokyo [0.98; (0.95 - 1.00)]. 

The number of patient visits after the state of emergency was significantly lower than 

during the state of emergency. The number of visits by patients from outside Tokyo [0.93; 

(0.88 - 1.00)] decreased more than the number of visits by patients from Tokyo [0.99 

(0.97 - 1.00)]. 

 

 Fig. 1 Number of visits to hospital by patients from Tokyo by disease.
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Fig. 1. Number of visits to hospital by patients from Tokyo by disease.
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Discussion 

The results of this study suggest that cancer patients at Showa University Hospital 

tended to refrain from seeing a doctor during the COVID-19 state of emergency, 

compared to before the state of emergency. Furthermore, compared to the situation during 

the state of emergency, there was a tendency to continue to refrain from seeing a doctor 

after the state of emergency was lifted. Among the top three disease causes of death, there 

was no significant difference in the trends of patients with cardiovascular disease and 

stroke between 2020 and the previous 3 years. The number of cancer patients decreased 

monotonically for 21 weeks, including the 7 weeks both before and after the state of 

emergency.  

Fig. 2 Number of visits to hospital by patients from outside Tokyo by disease.
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Fig. 2. Number of visits to hospital by patients from outside Tokyo by disease.
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previous 3 years with 2020. Without including the top 
three disease causes of death, a comparison of the three 
periods before and after the state of emergency between 
the previous 3 years and 2020 shows a V-shaped curve in 
2020, with a large drop in the number of visitors during 
the state of emergency, both from within Tokyo and from 
outside the city.
Among the three major diseases, only cancer showed 
parallelism between 2020 and the average of the previous 
3 years. The results of the difference-in-difference 
analysis for cancer patients showed that the number of 
patients during the state of emergency was significantly 
lower than before (Tab. II). Furthermore, the number 
of visits by patients from outside Tokyo  [odds ratio 
(OR): 0.89; 95% confidence interval (CI) (0.78-1.00)] 
decreased more than the number of visits by patients 
from Tokyo [0.98; (0.95-1.00)]. The number of patient 
visits after the state of emergency was significantly 
lower than during the state of emergency. The number of 
visits by patients from outside Tokyo [0.93; (0.88-1.00)] 
decreased more than the number of visits by patients 
from Tokyo [0.99 (0.97-1.00)].

Discussion

The results of this study suggest that cancer patients at 
Showa University Hospital tended to refrain from seeing 
a doctor during the COVID-19 state of emergency, 
compared to before the state of emergency. Furthermore, 
compared to the situation during the state of emergency, 
there was a tendency to continue to refrain from seeing 
a doctor after the state of emergency was lifted. Among 
the top three disease causes of death, there was no 
significant difference in the trends of patients with 
cardiovascular disease and stroke between 2020 and 
the previous 3 years. The number of cancer patients 
decreased monotonically for 21 weeks, including the 7 
weeks both before and after the state of emergency. 
The effect of public holidays and weekends should be 
noted. A study of emergency medical visits to a district 
general hospital in southwest Scotland admissions 
showed statistically higher mortality associated with 
admission on public holidays both on weekdays 
and weekends, but not with weekend admissions 
generally  [9]. In Japan, holidays usually fall between 
29 April and 5 May, and the number of hospital visits 
tends to decrease significantly during this period. It is 

possible that the effects of this vacation (about a week) 
overlapped with the effects of the state of emergency. 
However, since the number of cancer patient visits 
continued to decrease even after the state of emergency 
was lifted, it is possible that COVID-19 is having a long-
term effect on consultation behaviour regardless of the 
impact of the state of emergency.
A global survey elucidates the role of pancreatic surgery 
during the COVID-19 pandemic, regarding patient 
selection for the surgical and oncological treatment 
of pancreatic diseases to support clinical decision-
making [10]. It has also been suggested that the response 
should be divided by cancer site.
Xiao et al. demonstrated that the lockdown in China 
due to the COVID-19 pandemic has had a significant 
psychological impact on cancer patients and their 
families and showed the importance of psychological 
support during the pandemic [11].
Emergency infection control measures are essential in 
hospitals. Although Japan was spared from the 2003 
severe acute respiratory syndrome (SARS) epidemic, 
hospitals were placed on high alert. In 2003, 
substantial differences in emergency infection control 
measures, as perceived by health care workers, exist 
among hospitals in Japan, with differences across 
institutions exceeding those across disciplines. To 
achieve a higher level of preparedness for infectious 
diseases, institutions should designate and implement 
effective emergency infection control measures [12]. It 
is necessary to compare multiple medical institutions 
and examine regional differences because each 
region has its own universal health insurance system, 
and the health care system varies greatly depending 
on population density and the number of medical 
institutions in each municipality.
Lapointe-Shaw et al. demonstrated that patients 
discharged from hospital during the December holiday 
period were less likely to have prompt outpatient follow-
up and were at higher risk of death or readmission within 
30 days [13]. Collection of longitudinal data could help 
examine the effect of public holidays, weekends and the 
state of emergency among Japanese patients.
This study suggests that the COVID-19 state of 
emergency may have inhibited the movement of patients 
with three major diseases across prefectures in Japan. 
However, it is also possible that the medical care that 
would have been available may not have been provided 
due to the state of emergency, so it is necessary to follow 
up patients while keeping a close eye on measures other 
than those for infectious diseases. Moreover, Inoue et al. 
suggested that the lack of social capital was associated 
with refraining from seeking medical care among 
Japanese [14]. When examining regional differences in 
Japan, it will be necessary to show individual or regional 
social factors as well. 
Our study has limitations. This study is based on 
the trend of consultation at a single hospital, and its 
generalizability is a challenge. In light of the COVID-19 
epidemic, this study provides valuable information 
showing that patients refrained from attending medical 

Tab. II. Difference-in-differences analysis for cancer patient visits 
to Showa University Hospital before, during and after the COVID-19 
state of emergency.

 
Before to 

during state 
of emergency

During to 
after state  

of emergency
  OR (95%CI) OR (95%CI)

Patients from Tokyo 0.98 (0.95-1.00) 0.99 (0.97-1.00)
Patients from outside 
Tokyo

0.89 (0.78-1.00) 0.93 (0.88-1.00)

OR: Odds ratio; CI: Confidence interval.
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examinations due to the state of emergency using data 
from a single hospital; however, further study using data 
from multiple hospitals is necessary. Although this study 
was conducted in one hospital in Tokyo, which has the 
highest number of confirmed COVID-19 cases in Japan, 
it has the advantage of being geographically suitable for 
confirming the effectiveness of the state of emergency. 
Because the COVID-19 epidemic has continued 
worldwide, and this study is based only on data up to 
September 2020, a longer-term study is needed.
It should also be noted that the number of patients for 
each disease varied. Compared to cancer, this study had 
a smaller number of patients with cardiac disease and 
stroke, and the trends for these conditions may not be 
readily detectable due to this smaller sample size.

Conclusions

In conclusion, our study showed a long-term decrease in 
cancer patient visits to Showa University Hospital since 
the beginning of the COVID-19 pandemic compared 
to the same period in the previous 3 years. Among 
cardiovascular disease and stroke patients, there was no 
significant decrease in long-term visits at the beginning 
of the COVID-19 pandemic compared to the previous 
years. It is also possible that the medical care that would 
have been available may not have been provided due to 
the state of emergency, so it is necessary to follow up 
patients while keeping a close eye on measures other 
than infectious diseases.
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