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Introduction: Japan went through five surges of coronavirus disease 2019 (COVID-19) or “waves”. However, their impacts on the do
not attempt cardiopulmonary resuscitation (DNACPR) of the patients are not known.
Methods: A retrospective single-center cohort study was conducted for all hospitalized patients with COVID-19 from March 1, 2020,
to September 30, 2021. Their code status was retrieved, and its association with the waves and other parameters, such as in-hospital
mortality, was investigated. The relationship between DNACPR status and each wave was examined, as well as the effect on in-
hospital mortality.
Results: A total of 1153 patients were hospitalized with the diagnosis of COVID-19 during the study period. On admission, 117
patients (10.1%) had DNACPR orders, 373 patients (32.4%) were on full code, 45 patients (3.9%) stated that they cannot decide code
status. DNACPR rate appeared to increase at the summit of each wave. Subsequently, 160 patients (13.9%) became DNACPR status,
385 patients (33.4%) became full code, and 12 patients (1.0%) stated that they remained unable to decide code status. There was no
association between DNACPR status and each wave, and DNACPR status was not associated with higher mortality (P = 0.87), both by
logistic regression analysis.
Conclusion: DNACPR status among hospitalized COVID-19 patients appeared to have changed over multiple waves in Japan, but it
is more likely due to the change of the patients’ demographics, particularly their age. DNACPR was common among the elderly, but it
was not independently associated with higher mortality.
Keywords: COVID-19, do not attempt cardiopulmonary resuscitation, DNACPR, Japan

Introduction
Coronavirus diseases 2019 (COVID-19) caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has posed
a significant threat to all countries on earth. As of this writing, Japan has gone through five surges of COVID-19 outbreak. These
surges were called “waves”, or “Nami” in Japanese, and each wave has jeopardized the healthcare system of Japan. Even though
the number of infected persons and deaths caused by COVID-19 in Japan has been relatively low, with a cumulative number of
cases of 1,723,413 and cumulative deaths of 18,359 as of December 7, 2021 (https://corona.go.jp/en/dashboard/), the large size of
the waves did not allow all sick people to be hospitalized, particularly during the latest three waves.1–3

Advance care planning, or ACP, is not commonplace in Japan. According to a survey, only 28.7% of physicians and 27.6%
of nurses engage their patients in ACP.4 There are no universally accepted protocols, laws, or evidence-based guidelines in
regard to the procedure of ascertaining do not attempt cardiopulmonary resuscitation (DNACPR) in Japan.5 Commonly,
DNACPR is provided by the patient to the treating physician, sometimes with an aid of other healthcare personnel such as
nurses, and it can also be given by the family member, but there is no standard process accepted to all for the reason described
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above. Therefore, when acutely ill patients are hospitalized, early decision-making regarding whether or not to have DNACPR
order can be difficult.

This is particularly true to COVID-19 patients since patients are placed in isolation, communication between
healthcare workers and the patients/family members can be more difficult than one with the other diseases, and fear or
panic to the novel disease among patients and family, even among healthcare workers, might make it even more
challenging.

With each wave in Japan, the treatment measures have changed significantly, and so were the cognition of the patients
and the healthcare workers towards COVID-19. We hypothesized that this could influence and change the way DNACPR
decision-making is taken, and therefore conducted a retrospective cohort study to see the change of DNACPR over five
waves of COVID-19 surges.

Methods
Study Design and Participants
All patients admitted to Kakogawa Medical Center, Kakogawa, Japan, from March 1, 2020, to September 30, 2021, were
included in the analysis. All were discharged, alive or dead, by the time the current study was conducted, and we were
able to measure in-hospital mortality as a variable in all the patients. Kakogawa Medical Center is located in Hyogo
prefecture, Japan, and it has taken care of the largest number of COVID-19 patients during the pandemic in the
prefecture. It has general medical wards for mild-to-moderate COVID-19, and also an intensive care unit (ICU) to
take care of severely ill patients, with the availability of advanced care such as mechanical ventilation, vasopressors, and
extracorporeal membrane oxygenation, or ECMO.

The status of DNACPR on admission and during the hospitalization was derived from the clinical chart review. Age,
sex, and hospital mortality were also derived from the same source.

There is no official definition of so-called “waves”, surges of COVID-19 outbreaks in Japan. In fact, some waves did
not come to end and continuously led to the other. We therefore arbitrarily defined these waves as a monthly increase of
newly admitted patients in our cohort to the lowest number of patients monthly before the advent of the next wave. With
this definition, the first wave was defined as the period from March to June 2020, the second as the period from July to
September 2020, the third as the period from October 2020 to February 2021, the fourth from March to June 2021, and
the fifth from July to September 2021. The relationship between each wave and DNACPR status, both on admission and
afterward, was investigated, and we also evaluated the relationship between DNACPR status and in-hospital mortality.

Statistical Analysis
Statistical analysis included Fisher-exact test for comparison of two categorical variables and Fisher-exact test with
Benjamini-Hochberg multiple-testing correction for comparisons of categorical variables ranging from the five waves.
For continuous variables, Kruskal–Wallis rank sum test was conducted as a non-parametric test, followed by Steel-Dwass
test. Logistic regression analysis was conducted for the association between DNACPR status and in-hospital mortality.

Ethical Consideration
The Ethics Committee of Kakogawa Medical Center approved the current study and accepted a waiver to the require-
ment to obtain individual informed consent, given the retrospective nature of the current study, with no intervention
provided to the patients, the confidentiality of the patients remained kept, and we were compliant with the Declaration of
Helsinki.

Results
A total of 1153 patients were hospitalized with the diagnosis of COVID-19 during the study period. The characteristics of
the patients at each wave are provided in Table 1. Monthly admitted patients are shown in Figure 1., and the age
distribution during the study period is provided in Figure 2.
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The mean age of the cohort was 59.4 years old (range 10–101), and 39.3% were female (Table 1). There were
significant differences in age distribution among wave groups by Kruskal–Wallis rank sum test (P < 0.0001). Subsequent
Steel-Dwass test found significant differences between the waves (Figure 2).

On admission, 117 patients (10.1%) had DNACPR order, 373 patients (32.4%) were on full code, 45 patients (3.9%)
stated that they cannot decide code status, and the remaining 617 patients (53.5%) did not have code status documented.
Distributions of the number of DNACPR per admitted patients monthly over time are shown in Figure 3A and B.
DNACPR per patient appeared to increase at the summit of each wave.

Table 1 The Characteristics of the Patients at Each Wave

Number of
the Patients
(%)

Age (Mean,
Range)

Female
Sex (%)

DNACPR on
Admission (%)

DNACPR During
Hospitalization (%)

Mortality
(%)

First Wave (March 1-June 30, 2020) 65 (5.6) 51.7 (10–88) 17 (26.2) 2 (3.1) 5 (7.7) 11 (16.9)

Second Wave (July 1-September 30, 2020) 127 (11.0) 51.1 (15–98) 59 (46.5) 6 (4.7) 14 (11.0) 7 (5.5)

ThirdWave (October 1, 2020-February 28, 2021) 444 66.1 (17–99) 181 (43.0) 58 (13.1) 82 (18.5) 49 (11.0)

Fourth Wave (March 1-June 30, 2020) 217 65.3 (21–101) 92 (42.4) 40 (18.4) 46 (21.2) 22 (10.1)

Fifth Wave (July 1-September 30, 2021) 300 50.6 (15–87) 94 (31.3) 11 (3.7) 13 (4.3) 4 (1.3)

Total 1153 59.4 (10–101) 453 (39.3) 117 (10.1) 160 (13.9) 93 (8.1)

Abbreviation: DNACPR, do not attempt cardiopulmonary resuscitation.

Figure 1 A histogram of COVID-19 patients admitted to Kakogawa Medical Center. The rectangular changes of background color suggest each “wave”.
Abbreviation: COVID-19, coronavirus disease 2019.
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During the hospitalization, some changed their code status, and 160 patients (13.9) became DNACPR, 385 patients
(33.4%) became full code, 12 patients (1.0%) stated that they still could not decide their code status, and the remaining
594 patients (51.5%) did not have code status documented.

For DNACPR status among the code status is known upon admission (either DNACPR or full code), there was
a significant difference among the waves (P < 0.0001). Fisher-exact test with Benjamini-Hochberg multiple-testing
correction found that there was a significant difference in DNACPR status between specific waves (Figure 3A).

For DNACPR status among the code status is known after admission, there were significant differences among the
waves (P < 0.0001). Fisher-exact test with Benjamini-Hochberg multiple-testing correction found that there was
a significant difference in DNAR between waves (Figure 3B).

By age, those who have DNACPR orders and those who cannot decide their code status tended to be older (Figure 4A
and B).

Figure 2 A distribution chart of the patients by time and age. The rectangular changes of background color suggest each “wave”. Asterisks (*) denote statistically significant
differences (P<0.0001 for all).
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However, logistic regression analysis using age among those code status was known revealed that there was no
relationship between DNACPR status after the admission and each wave (Table 2).

Overall, 93 patients died during the hospitalization (8.1%). The mean age of those who died was older than those who
survived (76.5 (range 46–98) vs 57.9 (range 10–101) years old, P < -0.0001). Males were more likely to die than females
(mortality 9.6% vs 5.7%, P = 0.02).

There was a significant difference in mortality among the waves (P < 0.0001). Fisher-exact test with Benjamini-
Hochberg multiple-testing correction found that there was a significant difference in mortality between the first and fifth
waves, the third wave and the fourth wave, and the fourth wave and the fifth wave (P < 0.0001 for all), but the other
combinations did not have significant differences.

Among those who had confirmed code status after admission, the mortality was higher among those who were
given DNACPR orders than those on full code (52.7% vs 23.8%, P < 0.0001). However, logistic regression analysis
using age, sex, and the waves revealed that having DNACPR was not independently associated with higher mortality
(Table 3, P = 0.87), with male sex, age, and the first wave was also independently associated with higher mortality.

Discussion
It appeared that there were significant differences in DNACPR status between and within the waves. The patients during
the third and the fourth wave were more likely to be given DNACPR status, and the patients during the fifth wave were
less likely to receive DNACPR orders. When the wave reaches its summit, the proportion of the patients with DNACPR
status also increased, whereas it was less likely to have DNACPR during the time between the waves (Figure 3A and B).
In addition, elderly patients tended to have more DNACPR status than younger patients (Figure 4A and B).

It is not surprising to see more DNACPR among the elderly than young, but how do we explain the higher DNACPR
during the summit of each wave? It is possible that the hospital was not able to admit all patients with COVID-19 who
needed hospital-level care during the peak of each wave, especially during the third and the fourth wave. Those who
could be admitted during the time might have been those who were the sickest, while the patients who were relatively
well could have ended up either staying home or being admitted to hospitals without ICU. The increased number of the
sickest could have led to a higher DNACPR proportion among the admitted. It is also possible that the ICU was full or

A B

Figure 3 (A) DNACPR on admission per admitted patients monthly. Asterisks denote statistically significant differences (*P<0.0001, **P=0.0029). (B) DNACPR after
admission per admitted patients monthly Asterisks denote statistically significant differences (*P=0.0001, **P<0.0001, ***P=0.0028). The rectangular changes of background
color suggest each “wave”.
Abbreviation: DNACPR, do not attempt cardiopulmonary resuscitation.
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nearly full during the summit of each wave, and people could be admitted only if they declared DNACPR since there was
no capability to provide intensive care such as mechanical ventilation. We did not investigate the reason why the
DNACPR rate changed over time within the waves, and further studies will be needed to explain the phenomenon better.

Although DNACPR status appeared different among the waves, logistic regression analysis adjusting the age found there
was no difference in DNACPR status rate among the waves. Since the ages of the third and the fourth wave were higher than

A B

Figure 4 (A) A histogram of code status on admission by age. (B) A histogram of code status after admission by age.
Abbreviation: DNACPR, do not attempt cardiopulmonary resuscitation.

Table 2 Logistic Regression Analysis for DNACPR After Admission Among Those Patients Whose
Code Status Were Known

Variables Estimate Standard Error P-value

Age 0.157 1.35 <0.0001

The second wave 0.16 0.77 0.37
The third wave 0.84 0.64 0.19

The fourth wave 0.66 0.66 0.32

The fifth wave 0.93 0.74 0.21

Abbreviation: DNACPR, do not attempt cardiopulmonary resuscitation.

Table 3 Logistic Regression Analysis for Mortality Among Those Patients Whose Code Status Were
Known

Variables Estimate Standard Error P-value

Male sex 1.008 0.29 <0.0001

Age 0.076 0.015 0.0005

The second wave −1.70 0.69 0.013
The third wave −1.45 0.53 0.006

The fourth wave −2.01 0.56 0.0003

The fifth wave −2.71 0.72 0.0002
DNACPR −0.05 0.31 0.87

Abbreviation: DNACPR, do not attempt cardiopulmonary resuscitation.
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the other waves, so was the DNACPR status. The age of the fifth wave was lower than the preceding two waves, most likely
due to the widespread vaccination program among the elderly in Japan by the time the fifth wave arrived.6

The patients with DNACPR status appeared to die more than those who were full code, but the logistic regression
analysis showed that there was no increased mortality depending on DNACPR status after adjusting age, sex, and the
waves. Older age and male sex are known to be risk factors associated with higher mortality among those with COVID-
19, both in Japan and other countries,7–12 and our cohort was similar to those patients reported previously.

A previous study conducted at hospitals in New Jersey, USA, showed the DNACPR status was independently
associated with higher mortality among COVID-19 patients.13 We are not sure why the discrepancy occurred between the
two studies, but it may be related to the differences in how DNACPR order was given in the USA and Japan. As stated
above, ACP is not commonplace in Japan, the majority of our cohort did not have code status during the hospitalization,
and 3.9% of the patients were not able to provide code status preference on admission in our cohort. In another study,
Asian ethnicity was associated with the reduced recording of early DNACPR among COVID-19 patients in the United
Kingdom.14 The attitude among healthcare workers for DNACPR of patients might also be different among different
countries, ethnicities, or cultures, and their attitudes towards the code status might influence the preference of the
patients. Further studies to identify the reasons for the difference will also be necessary.

In addition, it is suggested that cardiopulmonary resuscitation (CPR) could be delayed to COVID-19 patients, partly
due to the status of strict isolation of the patients.15 Lower survival after CPR could potentially influence the impact of
DNACPR on the outcome, by lowering the survival of those with full code.

Apart from DNACPR, our study found that the first wave was associated with higher mortality, and the latter wave
was associated with lower mortality than the first. This can be explained by the advance in treatment and prevention,
particularly the use of dexamethasone and vaccinations to decrease mortality.16,17

Our study has inherent limitations. First, it is a single-center study conducted in Japan, and our findings might not
apply to the other settings. Second, because of the retrospective nature of our study, other confounding factors not
measured in our study could have influenced our findings. Third, even though we were able to identify several
characteristics of DNACPR status among hospitalized COVID-19 patients in Japan, we were not able to delineate the
reasons for these findings. Further studies will be needed to investigate the remaining issues regarding DNACPR status
for COVID-19 patients.

Conclusion
Our retrospective study found that DNACPR status among hospitalized COVID-19 patients appeared to have changed
over multiple waves in Japan, but it is more likely due to the change of the patients’ demographics, particularly their age.
DNACPR rate appeared higher at the summit of each wave. DNACPR was common among the elderly, but it was not
independently associated with higher mortality.
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