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Background: Japan has no official guidelines for do-not-resuscitate (DNR) orders. Therefore, 

we investigated the effect of DNR orders on physician decision making in relation to performing 

noncardiopulmonary resuscitation (CPR) and CPR procedures.

Methods: A case-scenario-based questionnaire that included a case of advanced cancer, a case 

of advanced dementia, and a case of nonadvanced heart failure was administered to physicians. 

The questions determined whether physicians would perform different non-CPR procedures and 

CPR procedures in the presence or absence of DNR orders. The number of non-CPR procedures 

each physician would perform and the number of physicians who would perform each non-CPR 

and CPR procedure in the absence and presence of DNR ocrders were compared. Physicians 

from three Japanese municipal acute care hospitals participated.

Results: We analyzed 111 of 161 (69%) questionnaires. Physicians would perform significantly 

fewer non-CPR procedures in the presence of DNR orders than in the absence of DNR orders for 

all three case scenarios (median [interquartile range] percentages: Case 1: 72% [45%–90%] vs 

100% [90%–100%]; Case 2: 55% [36%–72%] vs 91% [63%–100%]; Case 3: 78% [55%–88%] 

vs 100% [88%–100%]). Fewer physicians would perform non-CPR and CPR procedures in the 

presence of DNR orders than in the absence of DNR orders. However, considerable numbers 

of physicians would perform electric shock treatment for ventricular fibrillation in the presence 

of DNR orders (Case 1: 26%; Case 2: 16%; Case 3: 20%).

Conclusion: DNR orders affect physician decision making about performing non-CPR proce-

dures. Although some physicians would perform CPR for ventricular fibrillation in the presence 

of DNR orders, others would not. Therefore, a consensus definition for DNR orders should be 

developed in Japan, otherwise DNR orders may cause harm.

Keywords: code status, do-not-resuscitate order (DNR)

Background
Cardiopulmonary resuscitation (CPR) was introduced in the USA around 1960.1 In 

1976, the first hospital policies regarding do-not-resuscitate (DNR) orders were estab-

lished.1 Since then, CPR has become the default standard of care in the USA, unless 

a DNR order has been written with a patient’s consent.1,2

DNR orders are intended to allow patients to forgo CPR in the event of cardiac 

arrest3 and cannot be applied to any situation other than cardiac arrest. The American 

Medical Association’s Council on Ethical and Judicial Affairs has even published 

guidelines stating that “DNR orders only preclude resuscitative efforts and should 

not influence other therapeutic interventions that may be appropriate”.3,4 Nonetheless, 
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DNR orders have been applied to procedures that include 

evidence-based life-prolonging treatments other than CPR 

for cardiac arrest. Indeed, patients in the USA who had 

DNR orders and were admitted for acute heart failure were 

less likely to undergo an assessment of their left ventricular 

function, to receive treatment with angiotensin-converting 

enzyme inhibitors or angiotensin II receptor blockers, or to 

undergo counseling about lifestyle modifications.5 In addi-

tion, a survey of hospital residents and physicians in the USA 

that used case scenarios depicting patients at the final stages 

of cancer and HIV infection showed that, in the presence 

of DNR orders, physicians were less likely to order tests 

and treatments that were not related to CPR.3 An additional 

report showed that a physician hesitated to order a blood 

transfusion for a patient with gastrointestinal bleeding who 

had a DNR order.6

In Japan, guidelines regarding DNR orders have yet to be 

developed, and in most hospitals, including our own, there is 

no obligation to order a code status when a patient is admitted 

to the hospital. However, the Japanese society is aging rapidly, 

and, indeed, the Cabinet Office of the Government of Japan 

reported that the percentage of the population that was aged 

≥65 years was 24.1% in 2012, but it is forecast to exceed 

30% in 2025.7 Furthermore, investigations have revealed that 

>90% of the people aged ≥65 years would request natural 

deaths without life-prolonging treatment in life-threatening 

situations if there was no prospect of recovery.7 Therefore, a 

code status ordering system needs to be established in Japan 

to prevent unwanted CPR.

Some physicians have started ordering DNR instructions 

for some terminally ill patients, but there are no reports that 

state exactly what percentage of Japanese physicians have 

ordered these instructions and how they affect physician 

 decision making with respect to performing non-CPR pro-

cedures. Although DNR orders should be applied to CPR 

procedures only, they are sometimes regarded as comfort 

measures in routine medical practice, and there is a linger-

ing fear that the presence of DNR orders might lead to the 

omission of life-saving non-CPR procedures, especially 

invasive procedures.3,4 Furthermore, although ventricular 

fibrillation (VF), pulseless ventricular tachycardia, asystole, 

and pulseless electrical activity (PEA) indicate cardiac arrest 

and DNR orders prevent CPR,8 physicians’ understandings 

of the definitions of cardiac arrest and DNR must be ascer-

tained in Japan. Therefore, we performed a cross-sectional 

survey using case scenarios that included diagnostic tests and 

treatment options to investigate the effects of DNR orders 

on physician decision making regarding the performance of 

non-CPR and CPR procedures as well as physicians’ under-

standings of cardiac arrest and DNR orders.

Methods
Study design
We performed a cross-sectional survey of physicians using a 

case-scenario-based questionnaire (Figure S1) to determine 

the influence of DNR orders on decisions about performing 

diagnostic tests and interventions. To maximize their valid-

ity, we developed case scenarios that described the types of 

acutely ill patients often encountered in hospitals in Japan. 

Case 1 described an 80-year-old man with an advanced stage 

of lung cancer who was admitted with pneumonia, Case 2 

depicted an 80-year-old patient with an advanced stage of 

dementia who was admitted with pneumonia, and Case 3 

portrayed an 80-year-old man with a non-advanced stage 

of heart failure who was admitted with non-life-threatening 

acute decompensated heart failure. Each case description 

was followed by questions that determined whether a physi-

cian would perform different diagnostic tests and interven-

tions in the presence or absence of DNR orders (Table 1). 

CPR procedures included electrical shock treatment for VF 

and chest compressions for asystole. All other procedures 

were considered non-CPR procedures (Table 1). For Cases 1 

and 2, there were 13 identical questions (Table 1). Questions 

1–11 were related to non-CPR procedures, and questions 12 

and 13 were related to CPR procedures. Eleven questions 

followed the description of Case 3, and questions 1–9 were 

related to non-CPR procedures, while questions 10 and 11 

were related to CPR procedures (Table 1).

Because DNR orders should not affect the decision to 

perform non-CPR procedures, correct answers were indicated 

by no difference in responses to whether a physician would 

perform a non-CPR procedure regardless of the absence or 

presence of a DNR order. On the other hand, given that VF, 

pulseless ventricular tachycardia, asystole, and PEA indicate 

cardiac arrest and given that DNR orders prevent CPR, cor-

rect answers should be “no” to electrical shock for VF and 

“no” to chest compression for asystole in the presence of 

a DNR order. However, even though these answers should 

remain the same regardless of whether or not a physician 

thinks that a particular invasive procedure is futile (especially 

for advanced diseases such as those in Cases 1 and 2), a phy-

sician may choose not to perform this procedure regardless 

of the code status.

Three physicians confirmed that each question was valid 

and understandable and ensured that the wording within each 

question did not induce bias by encouraging the respondents 
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to answer a question in a particular manner. The pilot survey 

was tested among colleagues (physicians) and was modified 

according to their feedback.

Survey administration
The study protocol was approved by the institutional review 

boards of Tokyo Bay Urayasu Ichikawa Medical Center, 

Chiba, Japan, and its two affiliated community hospitals. 

All hospitals are acute care hospitals. Informed consent was 

obtained from each participant prior to participation in the 

study. The questionnaire was completed anonymously and 

was returned to the Tokyo Bay Urayasu Ichikawa Medical 

Center.

The effect of DNR orders on the number of 
non-CPR procedures that each physician was willing 
to perform
The number of non-CPR procedures that each physician 

would perform in the presence or absence of DNR orders 

was calculated. For Cases 1 and 2, these were calculated 

as percentages of the eleven questions related to non-CPR 

procedures, and for Case 3, these were calculated as percent-

ages of the nine questions related to non-CPR procedures.

The effect of DNR orders on the proportion 
of physicians who were willing to perform each 
non-CPR procedure
The numbers of physicians who would perform each non-

CPR procedure in the presence or absence of DNR orders 

was calculated.

The effect of a procedure’s invasiveness on the 
physician decision making modification rate
We hypothesized that DNR orders are sometimes applied 

as comfort measures and that they reduce physicians’ 

 willingness to perform more invasive procedures. Therefore, 

non-CPR procedures were categorized according to their 

invasiveness: noninvasive, moderately invasive, and very 

invasive procedures (Table 1). To maximize the validity 

of this classification, three independent internal medicine 

physicians discussed and determined the classification. We 

evaluated the effect of a procedure’s invasiveness on the 

physician decision making modification rate. To estimate 

the physician decision making modification rate, the relative 

rate was calculated by dividing the number of physicians 

who would perform a certain procedure in the presence of a 

DNR order by the number of physicians who would perform 

a certain procedure in the absence of a DNR order. The 

decision making modification rate (%) was calculated by 

the formula (1 – relative rate) ×100. The higher the  decision 

making modification rate, the more influence a DNR order 

had on physicians’ willingness to perform a procedure.

The effect of DNR orders on the proportion of 
physicians who were willing to perform electric 
shock for VF and chest compressions for asystole
We also investigated physicians’ understandings of the defini-

tion of DNR orders. As DNR orders prohibit electric shock 

treatment and chest compressions in the event of cardiac 

arrest, these CPR procedures were analyzed differently. The 

number of physicians who would perform electric shock 

Table 1 Questions relating to the procedures and their invasiveness for three case scenarios

Cases 1 and 2 Case 3

Non-CPR procedure Invasiveness Non-CPR procedure Invasiveness

Q1 Computed tomography Noninvasive Q1 Arterial blood gas Noninvasive
Q2 Blood culture Noninvasive Q2 Furosemide intravenously Noninvasive
Q3 Antibiotic therapy Noninvasive Q3 Oxygen for hypoxemia Noninvasive
Q4 Normal saline Noninvasive Q4 Noninvasive ventilation Noninvasive
Q5 Oxygen Noninvasive
Q6 Norepinephrine Moderately invasive Q5 Dobutamine Moderately invasive
Q7 Central venous line Moderately invasive Q6 Blood transfusion Moderately invasive
Q8 Blood transfusion Moderately invasive Q7 Intensive care unit transfer Moderately invasive
Q9 Intensive care unit transfer Moderately invasive
Q10 Mechanical ventilation Very invasive Q8 Mechanical ventilation Very invasive
Q11 Hemodialysis Very invasive Q9 Hemodialysis Very invasive

CPR procedure CPR procedure
Q12 Electrical shock for VF Q10 Electrical shock for VF
Q13 Chest compression for asystole Q11 Chest compressions for asystole

Notes: Case 1 – advanced stage of lung cancer stage; Case 2 – advanced dementia; and Case 3 – heart failure that was not at an advanced stage. The procedures were 
classified into noninvasive, moderately invasive, and highly invasive procedures. See Figure S1 for questionnaire.
Abbreviations: CPR, cardiopulmonary resuscitation; VF, ventricular fibrillation.
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treatment for VF and chest compressions for asystole in the 

presence or absence of DNR orders was determined from 

questions 12 and 13 for Cases 1 and 2 and from questions 10 

and 11 for Case 3.

Statistical analyses
Continuous variables were expressed as medians (interquar-

tile range, IQR), and discrete variables were summarized as 

percentages. Continuous variables were analyzed and com-

pared using the Wilcoxon signed-rank test, and dichotomous 

variables were analyzed and compared using the χ2 test. Three 

group comparisons were performed using the one-way analy-

sis of variance. IBM® SPSS® software version 22 (IBM 

Corporation, Armonk, NY, USA) was used to perform the 

statistical analysis. A P-value <0.05 was considered statisti-

cally significant.

Results
Participants
About 70% (115/161) of the questionnaires were com-

pleted and collected from the three hospitals. Of the 115 

completed questionnaires, four could not be analyzed 

because of a lack of data; hence, 69% (111/161) of the 

questionnaires were analyzed. The median (IQR) age of 

the respondents was 33 (30–43) years. The median (IQR) 

number of postgraduate years completed by the respondents 

was 7 (4–16) years. Of the respondents, 84% (93/111) 

were men, 56% (62/111) were resident physicians, 44% 

(49/111) were attending physicians, 39% (44/111) were 

general internal medicine physicians, 10% (12/111) were 

subspecialists in internal medicine, and 49% (55/111) 

were specialized in areas other than internal medicine. The 

majority (76%, 85/111) had ordered DNR orders in the 

past, but 53% (59/111) were not confident about discussing 

code status with patients.

The effect of DNR orders on the number of 
non-CPR procedures that each physician was 
willing to perform
For Case 1, physicians were willing to perform most of 

the non-CPR procedures (median percent: 100%, IQR: 

90%–100%) in the absence of a DNR order; however, phy-

sicians were willing to perform fewer non-CPR procedures 

(72%, 45%–90%) in the presence of a DNR order (P<0.001) 

(Figure 1). The median percent was 91% (63%–100%) in 

the absence of a DNR order and 55% (36%–72%) in the 

presence of a DNR order for Case 2 (P<0.001), and 100% 

(88%–100%) in the absence of a DNR order and 78% 

(55%–88%) in the presence of a DNR order for Case 3 

(P<0.001; Figure 1).

The effect of DNR orders on the proportion 
of physicians willing to perform each non-CPR 
procedure
For Case 1, statistically significant differences were found 

between the number of physicians who would perform each 

procedure in the presence of a DNR order and the number of 

physicians who would perform each procedure in the absence 

of a DNR order (with the exception of computed tomography 

scans, blood cultures, and antibiotic treatments; Figure 2). 

Similar results were found for Case 2 (with the exception of 

oxygen treatment) and Case 3 (with the exception of arterial 

blood gas monitoring, furosemide administration, and oxygen 

treatment; Figure 2).

The effect of procedure invasiveness on the physician 
decision making modification rate
For Case 1, the average decision making modification 

rates associated with willingness to perform noninvasive, 

moderately invasive, and very invasive procedures were 

5%, 37%, and 65%, respectively. In Case 2, the rates were 

10%, 37%, and 69%, respectively, while, for Case 3, the 

rates were 3%, 31%, and 63%, respectively. Statistically 

significant differences were found in the decision making 

modification rates based on invasiveness (P<0.001). In other 

words, physicians were less willing to perform procedures 

if they were more invasive and DNR orders were present 

(Figure 3).
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respectively. The statistical analysis was performed using Wilcoxon signed-rank test.
Abbreviation: CPR, cardiopulmonary resuscitation; DNR, do not resuscitate.
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The effect of DNR orders on the rates of physicians 
who were willing to perform electric shock 
treatment for VF and chest compressions for 
asystole
About one-fifth of physicians responded that they would per-

form electric shock treatment for VF in the presence of DNR 

orders (Case 1: 26%, Case 2: 16%, Case 3: 20%; Figure 4). 

Almost all of the physicians answered that they would not 

perform CPR procedures for asystole in the presence of DNR 

orders. For Case 1, 11% of physicians responded that they 

would not perform electric shock treatment for VF even in 

the absence of DNR orders, while 32% responded similarly 

in Case 2 and 12% responded similarly in Case 3 (Figure 4).

Discussion
Although we have seen some physicians order DNR instruc-

tions for some terminally ill patients, code status orders are 

not mandatory for inpatient care in Japan. However, our study 

shows that 76% of the questionnaire respondents had ordered 

DNR instructions. Findings from a previous investigation 

showed that physicians were less likely to perform non-CPR 

procedures in the presence of DNR orders on patients who 
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were in the final stages of cancer and HIV infection.3 We 

have also shown that DNR orders affect physicians’  decision 

making processes with respect to the different non-CPR 

procedures and in relation to whether the patient was in the 

terminal stages of cancer (Case 1), was in the final stages of 

a noncancerous condition (Case 2), or had a noncancerous 

condition that was not terminal (Case 3).

Furthermore, we showed that DNR orders affected 

physician decision making processes to a greater extent 

when the non-CPR procedure was more invasive. This may 

have occurred because the physicians may have confused 

the DNR order with a comfort care order. For example, a 

case-scenario-based survey in the USA demonstrated that 

64% of physicians equated DNR orders with comfort care/

end-of-life care rather than full care.9 It is also possible that 

physicians who would not perform non-CPR procedures in 

the presence of DNR orders might tend to have a nihilistic 

approach and may withdraw aggressive care too early, even 

though they understand that DNR orders should not be 

applied to non-CPR procedures.10 For example, a previous 

study showed that the rate at which a hospital used DNR 

orders for intracranial hemorrhage within 24 hours indepen-

dently increased the odds of death.11 This study also showed 

that, after dividing the hospitals into quartiles based on 
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adjusted hospital DNR order use, the hospitals with a higher 

rate of early DNR orders had lower rates of intubation and 

mechanical ventilation, craniectomy, ventriculostomy, and 

cerebral angiography for intracranial hemorrhage patients 

than hospitals with a lower rate of DNR orders.11 Hence, 

DNR orders may increase the risk that some physicians will 

not perform necessary diagnostic tests and treatments, which 

would be contrary to the patients’ expectations. Therefore, 

to develop an official code status system in Japan, hospitals 

must clarify their policies regarding the definition of a DNR 

order and educate all physicians in this regard.

In all of the case scenarios, most of the doctors would 

not perform chest compressions for asystole in the presence 

of DNR orders; however, a significant number of the physi-

cians would perform electrical cardioversion to treat VF, 

even in the presence of DNR orders. It is possible that some 

physicians believe that VF is not cardiac arrest. Another pos-

sible explanation for this is that some physicians may think 

that electrical shock treatment is not invasive and is worth 

performing once to prolong a patient’s life, even though this 

may be against the patient’s wishes or expectations. This 

suggests that the definitions of cardiac arrest and DNR differ 

among physicians. Furthermore, witnessed VF outcomes are 

often good; however, the outcomes from asystole and PEA 

are poor,12,13 which means that, considering the results of our 

survey, in the presence of DNR orders, some patients with 

VF might survive while others might not. Therefore, whether 

VF is included in the definition of cardiac arrest and whether 

electric shock treatment should be performed for VF in the 

presence of a DNR order must be clarified in Japan before a 

code status order system is developed. Furthermore, we need 

to carefully articulate to patients, particularly to those who are 

at nonadvanced stages of diseases, exactly what DNR means 

and its potential consequences; otherwise DNR orders may 

mislead patients and physicians.

In Japan, a rapid response system (RRS) was introduced 

in 2008,14 following the first consensus conference on medi-

cal emergency teams in the USA in 2005,15 and has been 

expanding gradually within the country. Although there have 

been no official reports, at least 31 hospitals, including our 

hospital, have already introduced an RRS.14 Recently, it has 

become apparent that rapid response teams need to play a 

more significant role in palliative care and that the person-

nel sometimes need to discuss code statuses with patients.16 

If the definitions of DNR and cardiac arrest differ between 

a patient’s doctor and an RRS physician, DNR orders may 

harm patients; hence, DNR and cardiac arrest should be 

clearly defined within hospitals when an RRS is introduced.

Physicians’ misunderstanding about a patient’s code sta-

tus preference or patients’ misunderstanding of the meaning 

of the code status may lead to unwanted medical interventions 

or the withholding of desired interventions.17–19 For example, 

a previous study reported that patients in the ICU and their 

surrogates have a poor understanding of CPR, and a review 

of medical records revealed that, in some cases, discrepancies 

exist between their code status preference and the code status 

ordered.18 Another study demonstrated that medical students 

and residents do not have adequate education of end-of-life 

communication.20 In our research, 53% of participants were 

not confident about discussing the code status with patients. 

Therefore, we need to educate physicians and help them 

develop communication skills before an official code status 

system is developed in Japan. Furthermore, there may also 

be some variation in patterns of DNR ordering between 

medical subspecialties.21 For example, a previous report has 

shown that surgeons wrote DNR orders less frequently and 

later in the hospital stay than internists.21 This might reflect 

variations in prognostication skill as well as communication 

skills among subspecialties. Therefore, education regarding 

DNR orders must be the same across subspecialties.

To the best of our knowledge, this is the first study that 

has demonstrated the influence of code statuses on physician 

decision making in Japan. However, the results of this study 

are limited because we only conducted the survey in three 

hospitals; therefore, the results cannot be extrapolated to all 

of the hospitals in Japan nor to other countries. On the other 

hand, given that there is no official guideline regarding a code 

status system in Japan, our study findings may alarm other 

hospitals, which plan to introduce code status systems. We 

searched the Medline and PubMed databases using the search 

terms “do not resuscitate” and “Bangladesh”, “China”, “Hong 

Kong”, “India”, “Indonesia”, “Iran”, “Malaysia”, “Pakistan”, 

“Philippines”, “Saudi Arabia”, “Singapore”, “Korea”, “Tai-

wan”, “Thailand”, “Vietnam”, or “Asia”, and, despite some 

physicians using DNR orders in these countries,22–27 only 

one article addressed the manner in which a DNR order is 

interpreted.28 A Korean publication reported that DNR orders 

can be interpreted in two ways in Korea, namely, forbidding 

resuscitation and restricting care,28 results which concur with 

our findings. Hence, other Asian countries may be alarmed 

by our study findings as well.

Conclusion
DNR orders affect physician decision making except in rela-

tion to CPR. The results also showed that VF is not considered 

to be cardiac arrest by some physicians. Therefore, before 
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 introducing a code status order system, precise definitions of 

cardiac arrest and DNR should be clarified in Japan. If not, 

code status orders, and especially DNR orders, may be harmful.
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