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Background: The spread of coronavirus disease 2019 (COVID-19), which began in 2020, has 

had a major impact on healthcare systems. The spread of COVID-19 has been reported to 
have affected the readiness to treat patients with burns worldwide. However, the existing 
reports have evaluated burn care status within a limited time period during the pandemic, 
and no report clarifies the change in the impact of infection status on burn care from the 
beginning of the pandemic to the present. 

Methods: Japanese Society for Burn Injuries–accredited burn care facilities were surveyed 

using questionnaires on April 9–23, 2020; June 23–July 6, 2020; July 9–21, 2021; and January 
21–31, 2022. Differences between groups were evaluated using Friedman’s test or 
Bonferroni’s multiple comparison test, as appropriate. 
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Results: From the 103 facilities included in the study, we received 85, 55, 56, and 58 re-
sponses in the first, second, third, and fourth surveys, respectively. We could continuously 
observe 34 facilities. The rate of acceptance of patients with severe burns improved sig-
nificantly over time (P  <  0.05). However, in the second and third surveys, there was an 
increase in the number of respondents who did not accept patients with burns irrespective 
of COVID-19 status. 

Conclusions: The number of facilities treating patients with burns who have COVID-19 is 

increasing; however, COVID-19 care may negatively impact routine burn care. It is neces-
sary to continuously examine medical resource allocation through methods such as in-
formation sharing by academic societies. 

© 2022 The Author(s). Published by Elsevier Ltd. 

CC_BY_NC_ND_4.0   

1. Introduction 

The spread of coronavirus disease 2019 (COVID-19), which 
began in 2020, has had a major impact on healthcare sys-
tems, including burn care. The first COVID-19 case in Japan 
was reported in January 2020. By early 2022, six large waves 
have occurred in Japan, and a state of emergency has been 
declared four times (Fig. 1). 

According to a survey we conducted 4 years ago, 579 in-
tensive care beds for patients with severe burns were avail-
able at 258 facilities in Japan. However, the spread of COVID- 
19 has been reported to have affected the readiness to treat 
patients with burns worldwide [1–3], and these patients 
could not be assured hospitalization [4]. Moreover, it is diffi-
cult to simultaneously treat patients with burns and patients 

with COVID-19, and reallocation of medical resources and a 
change in burn care strategies are required [3]. 

However, the existing reports have evaluated burn care 
status within a limited time period during the pandemic  
[5–8], and no report clarifies the change in the impact of in-
fection status on burn care from the beginning of the pan-
demic to the present. 

This study aimed to investigate the impact of the COVID- 
19 pandemic on the care of patients with severe burns and to 
clarify its transition in Japan. 

2. Methods 

In this observational study, data were collected through 
questionnaire surveys in Japanese. The questionnaires were 
developed by the Disaster Network Study Committee of the 
Japanese Society for Burn Injuries (JSBI) and the board of 

Fig. 1 – Number of new COVID-19 cases and hospitalized burn patients in Japan and the timing of the surveys in this study. 
The x-axis shows years, month, and date: the y-axis shows the number of new COVID-19 cases daily in the bar chart and the 
number of hospitalized burn patients monthly in the line graph; by January 2022, six waves had occurred in Japan. The 
horizontal two-sided arrows indicate the periods during which a state of emergency was declared in Japan. The downward- 
pointing arrows and circled numbers indicate the four survey periods. The four surveys were conducted during the 
declaration of the first state of emergency, immediately after the first state of emergency was lifted, the declaration of the 
fourth state of emergency, and in the midst of the sixth wave. COVID-19: coronavirus disease 2019. 
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directors of the JSBI permitted us to use them for this study. 
Respondents were asked for information on their facility's 
condition and whether their facility could accept patients 
with COVID-19 by selecting one of the following four options: 
all cases, mild and moderate cases, only mild cases, or no 
cases. They were also asked to state the COVID-19 status of 
the patients with severe burns they could accept by selecting 
one of the following four options: with or without COVID-19, 
only without COVID-19, no cases, or no answer. 

The person in charge at each of the 103 JSBI-accredited 
burn care facilities was emailed the questionnaires. The re-
spondents completed the surveys by accessing the ques-
tionnaires on the website using a Google form (https://www. 
google.com/intl/ja_jp/forms/about/). Four surveys were con-
ducted, on April 9–23, 2020; June 23–July 6, 2020; July 9–21, 
2021; and January 21–31, 2022, which corresponded to the 
first declaration of a state of emergency, immediately after 
the first state of emergency was lifted, the fourth declaration 
of a state of emergency, and amid the sixth wave, which was 
the largest, respectively (Fig. 1). 

To determine the incidence of burn admissions before and 
after the COVID-19 epidemic, we used data from the nation-
wide burn registry of the Japanese Society for Burn Injury to 
examine the number of burn admissions per month from 
January 2019 through March 2021. These were the most re-
cent data available. 

2.1. Statistical analysis 

All variables were categorical, and differences between the 
groups were evaluated using Friedman’s test or Bonferroni’s 
multiple comparison test, as appropriate. The primary out-
come of interest was the acceptance of patients with COVID- 
19 and patients with severe burns. P-values of <  0.05 were 
considered significant. Statistical analyses were performed 
using the statistical software EZR (Saitama Medical Center, 
Saitama, Japan; version 1.55), which is based on R and R 
commander [9]. 

3. Results 

In the first survey, we received 85 responses from 103 facil-
ities (Table 1). Severely ill patients with COVID-19 could be 
treated at 57 of the 85 facilities. Twenty-five of eighty-five 

facilities responded that they could treat patients with severe 
burns irrespective of their COVID-19 status. 

We received 55, 56, and 58 responses in the second, third, 
and fourth surveys, respectively. We could continuously ob-
serve 34 facilities (Table 2). Most of them were core regional 
medical institutions, such as emergency medical centers and 
disaster base hospitals, and had an average (range) of 2.7 
(1−10) intensive care beds for patients with severe burns. 

The changes in acceptance of types of patients with 
COVID-19 stratified by facilities are shown in Fig. 2. The rate 
of acceptance of patients with COVID-19 significantly im-
proved over time (p  <  0.05). Facilities that were initially un-
able to accept patients with COVID-19 quickly established 
protocols to improve their readiness to accept them, and 
after 1 year, these burn care facilities generally accepted pa-
tients with moderate to severe COVID-19. 

The changes in acceptance of types of patients with se-
vere burns stratified by facilities are shown in Fig. 3. The 
number of “no answer” or “only without COVID-19” re-
sponses decreased and the number of facilities accepting 
patients with severe burns irrespective of their COVID-19 
status increased. The rate of acceptance of patients with se-
vere burns significantly improved over time (p  <  0.05). 
However, in the second and third surveys, certain facilities 
that responded that they could accept patients with severe 
burns in the previous survey responded that they could not 
accept patients with severe burns in the next survey. The 
actual number of respondents who did not accept patients 
with severe burns irrespective of their COVID-19 status in-
creased, although this finding was not statistically significant 
(Fig. 3). All these facilities accepted patients with COVID-19. 
In the fourth survey, the number of facilities that responded 
that they could not accept patients with severe burns de-
creased. 

The total number of burn admissions during the COVID-19 
infection period decreased relative to the pre-infection period 
(Table 3). The number of burn hospitalizations during the 
infection period declined somewhat later than the peak 
number of new COVID-19 cases (Fig. 1). 

4. Discussion 

Our findings suggest that the treatment capacity for severe 
burns during the COVID-19 pandemic improved over time. 
However, the response to the COVID-19 pandemic might 
have affected the system for the care of patients with burns. 
The total number of burn patients during the COVID-19 
pandemic decreased compared to the pre-pandemic period, 
consistent with reports from various countries [4,5,10–12]. 
However, a detailed examination of the trends in the number 
of newly infected COVID-19 patients and the number of burn 
patients revealed that the decline in the number of burn 
patients occurred somewhat later than the peak in the 
number of new patients and was more pronounced when the 
state of emergency was declared and civilian activities were 
restricted. In other words, the decrease in the number of burn 
patients was slight in the initial phase when the number of 
new patients peaked with concern about the impact on the 

Table 1 – Results of the first survey.    

Total number of facilities 85  

Facilities accepting patients with COVID-19  
All cases  57 
Mild and moderate cases  7 
Only mild cases  5 
No cases  16 

Facilities accepting patients with burns  
With or without COVID-19  25 
Only without COVID-19  27 
No cases  16 
No answer  17 

COVID-19: coronavirus disease 2019    
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medical system, indicating that medical institutions needed 
to respond to both COVID-19 and burn patients. 

In the first survey, which was conducted in the early 
stages of the outbreak, a quarter of the burn care facilities 
responded that they could not accept patients with COVID-19 
or that they could accept only mildly ill patients. Only 30% of 
the facilities were able to accept patients with severe burns 
who had COVID-19, and 20% of the facilities answered that it 
was not clear whether this was possible. The results in-
dicated that the facilities were not prepared for this situation. 
Many burn care facilities in Japan are also core regional 
medical institutions, such as emergency medical centers and 
disaster base hospitals, which are the main providers of 
treatment for COVID-19. Nevertheless, burn care facilities 
have been working to be well-prepared for treating patients 
with severe burns while functioning as core regional facil-
ities. Of the 34 facilities that we were able to continuously 
observe, only 13 responded in the first survey that they would 
accept patients with severe burns irrespective of their COVID- 
19 status, but in the second survey, 22 facilities (more than 
60%) provided this response. 

However, the number of facilities that responded that 
they could not accept any patients with severe burns in-
creased in the second and third surveys, indicating that 

certain facilities had difficulty simultaneously providing 
treatment to patients with COVID-19 and those with burns. In 
particular, the third survey was conducted at a time when 
shortage of medical resources was feared due to increased 
bed utilization, and the impact on burn care was considered 
to be more pronounced compared to that in the former 
surveys. 

Fig. 2 – Changes in acceptance of types of patients with 
COVID-19 stratified by facilities. The status of the 34 
facilities that continuously provided responses on whether 
they could accept patients with COVID-19 over the four 
surveys. In the first survey in April 2020, 24 facilities (70.6%) 
accepted patients with severe illness, 3 (8.8%) accepted 
those with moderate illness, 1 (2.9%) accepted those with 
mild illness, and 6 (17.6%) reported that they could not 
accept patients with COVID-19. In the second survey in July, 
29 facilities (85.3%) responded that they could accept 
patients with mild to severe disease, and no respondents 
reported that they could not do so. Thereafter, no significant 
change was observed until January 2022. COVID-19: 
coronavirus disease 2019, Apr: April, Jul: July, Jan: January.   

Fig. 3 – Changes in acceptance of types of patients with 
severe burns stratified by facilities. The status of the 34 
facilities that continuously provided responses on whether 
they could accept patients with severe burns over the four 
surveys. In the first survey in April 2020, 13 facilities (38.2%) 
accepted all patients with burns irrespective of their COVID- 
19 status, 9 (26.5%) only accepted those without COVID-19, 3 
(8.8%) did not accept patients with burns at all, and 9 (26.5%) 
could not answer the question. The number of facilities that 
accepted patients with severe burns with or without COVID- 
19 increased to 22 (64.7%) in the second survey, 24 (70.6%) in 
the third survey, and 28 (82.4%) in the fourth survey. The 
rate of acceptance of patients with severe burns 
significantly improved. This is because the number of 
facilities providing no answer or responding that they only 
accepted patients without COVID-19 decreased. However, in 
the second and third surveys, the number of respondents 
who did not accept patients with severe burns irrespective 
of their COVID-19 status increased, although this finding 
was not statistically significant. In the fourth survey, the 
number of facilities that responded that they could not 
accept patients with severe burns decreased. COVID-19: 
coronavirus disease 2019, Apr: April, Jul: July, Jan: January.   

Table 3 – Total number of hospitalized burn patients.    

Period Number of patients  

Jan.2018 – Dec.2018 1800 
Jan.2019 – Dec.2019 1746 
Jan.2020 – Dec.2020 1007 

Jan: January, Dec: December    
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In the fourth survey, the number of facilities responding 
that they could not accept patients with severe burns de-
creased. However, in the sixth wave, during which this 
survey was conducted, the number of patients with COVID-19 
was higher, but the number of patients with severe disease 
was lower than that in the fifth wave, suggesting that the 
impact on routine burn care was smaller than in the previous 
waves. Therefore, the results of the fourth survey might not 
be due to increased acceptance of patients with severe burns 
at burn care facilities, but it might rather be a reflection of the 
impact of COVID-19 on routine practice. 

This suggests that it is difficult for certain facilities to si-
multaneously accept patients with COVID-19 and those with 
severe burns. The COVID-19 pandemic has been reported to 
impact the treatment of cancer [13,14], non-COVID-19 in-
tensive care [15], and neonatal intensive care [16]. Therefore, 
we believe that it is better to divide facilities into those that 
can treat patients with COVID-19 and those that can treat 
severe burns rather than having all facilities manage both. To 
this end, it is necessary to share region-wide and situation- 
specific information on which facilities can handle patients 
with severe burns irrespective of their COVID-19 status. 

We have published information on our web page (http:// 
www.jsbi-burn.org/members/disaster/archive/chousakekka. 
html) on the number of beds for burn care in Japan. We have 
also tracked the contact points of the burn care facilities. A 
dedicated contact point for inquiries has been established to 
provide information when needed. We believe that estab-
lishing a system of collaboration among burn care facilities in 
this way will be useful in supporting the delivery of appro-
priate burn care during the COVID-19 pandemic [17]. 

Many reports indicate that, although the number of burn 
patients decreased during the COVID-19 epidemic, we saw no 
change in the demand for treatment needed for severe burn 
patients, including the use of ICU beds and burn surgery  
[4,5,10–12]. To ensure that medical resources are available to 
deal with the acute phase of severe burns, some patients 
were discharged early to secure acute beds, and attempts 
were made to reallocate medical resources to discharge sites 
so that early discharge was possible [4,12]. Since the situation 
changes with changes in the COVID-19 case load, burn care 
that was previously performed routinely is no longer pos-
sible, and it is necessary for each region to prepare to re-
allocate medical resources by continuously sharing 
information on their situation. 

5. Limitations 

This survey was only conducted on burn care facilities ac-
credited by the JSBI and did not include all burn care facilities 
in Japan. The response rates for the second through fourth 
surveys were lower than that for the first survey. The facil-
ities responding to the second through fourth surveys may be 
more positive about burn care for patients with COVID-19 
than those from which no response was obtained. In this 
study, we focused only on the acceptance of patients, which 
made it possible to repeat the survey. Therefore, we were 
unable to collect data related to treatment, survival, or cost. 
Further study is needed. 

6. Conclusions 

We determined the impact of the COVID-19 pandemic on 
burn care in Japan. The number of facilities that are able to 
treat patients with burns who have COVID-19 is increasing; 
however, COVID-19 care may negatively impact routine burn 
care. The allocation of medical resources should be con-
tinuously examined through methods such as information 
sharing by academic societies. 
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