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Abstract
Background: The present study aimed to characterize factors associated with patients issued DNR orders during
hospitalization who are discharged alive without any instruction orders by physicians regarding end-of-life
treatment, with a focus on the timing of DNR order issuance.
Methods: In total, 2997 DNR cases from all 61,037 patients aged ≥20 years admitted to a representative general
hospital in Tokyo were extracted and divided into two groups by patient hospital release status (discharged alive/
deceased). Study items included age, sex, disease type (non-cancer/cancer), hospital department (internal medicine/
others), timing of DNR order issuance, implementation (or not) of life-sustaining treatment (LST) or the presence of
any restrictions on LST and hospital length of stay. We conducted multiple logistic regression analysis, setting
hospital release status as the dependent variable and each above study item as explanatory variables.
Results: DNR orders were issued at a rate of 4.9%. The analysis revealed that patients with a DNR who were
ultimately discharged alive were statistically more likely to be those for whom DNR orders are issued early after
admission (adjusted odds ratio: AOR, 13.7), non-cancer patients (AOR, 3.4), internal medicine department patients
(AOR, 1.63), females (AOR, 1.34), and elderly (aged ≥85 years; AOR, 1.02); these patients were also less likely to be
receiving LST (AOR, 0.36).
Conclusions: By focusing on those with DNR orders who were ultimately discharged alive, we discovered that
these patients were likely to have DNR orders issued early after admission, and that they were more likely to be
elderly, female, non-cancer patients, or those in internal medicine departments. Further examination of these data
may help to elucidate why these particular DNR-related characteristics (including socio-economic and cultural
factors) are evident in patients who end up being discharged alive.
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Background
The decision to withhold or withdraw a life sustaining
treatment at the terminal phase of life has significant
meaning. The Do-Not-Resuscitate (DNR) order is one
example of such instructions with treatment restriction
as their objective. According to guidelines of the American Medical Association, DNR orders are issued according to patient wishes and medical futility issues such as
prognosis, with the aim of avoiding cardiopulmonary resuscitation (CPR) [1]. In Japan as well, the guideline of
the Ministry of Health, Labour and Welfare recommends respecting the wishes of patients. However, this
has yet to be fully realized in the Japanese context for
several reasons, partly because advance directives are not
legally binding.
One primary research question that has emerged
through our experiences is: Why are there so many patients with DNR orders who are ultimately discharged
without fatal conditions? These patients do not have
Physician Orders for Life-sustaining Treatment (POLST)
[2, 3], as these have not been legally introduced in Japan.
Moreover, since this concept has not been widely introduced to Japan’s medical community, no patient in Japan
has an official POLST.
In our observations of these patients, we have noted
that they tend to have DNR orders issued soon after
admission.
Previous studies [4, 5] have pointed out that if DNR
orders are issued soon after onset when the prognosis is
still unclear, other necessary treatments aside from CPR
may also be restricted, resulting in a treatment course
that is not beneficial. Thus, the timing of DNR order issuance is an important aspect to explore, as well as the
potential of DNR orders to improve the patient’s quality
of life. A DNR order is not always detrimental to patient
experience.
Accordingly, the present study was designed to examine how patient hospital release status (discharged alive/
deceased) is associated with other variables including the
timing of DNR issuance, in order to better understand
those patients with DNR orders who are discharged
alive. The first step of this retrospective study was to
identify subjects issued a DNR from patient records.
Then, dividing them into two groups (discharged/deceased), we analyzed the discharged patients’ timing of
DNR order issuance as well as several attributes available
from their medical records, by comparing them to those
of patients who died in the hospital (deceased). The
present study thereby aimed to characterize factors associated with patients issued DNR orders during
hospitalization who are discharged alive without any instruction orders by physicians regarding end-of-life
treatment, with a focus on the timing of DNR order issuance. The findings obtained in this exploratory
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descriptive study are expected to serve as a basis for further discussions on the role of DNR orders in the clinical context.

Methods
Subjects

Study subjects included all adult patients (20 years and
older; n = 61,037) admitted to a representative general
hospital in the metropolitan Tokyo area with 780 beds
between January 1, 2009 and December 31, 2012, and
discharged by December 31, 2013. Patients who were
hospitalized multiple times during this period were
treated as separate cases per hospitalization.
Study items

From the electronic medical records, we extracted basic
information on patients, physician instructions, and procedure slips/vouchers for use in the study. All data were
managed with Microsoft Excel software and were fully
anonymized before use. Information on patient age, sex,
disease type (cancer/non-cancer), department (internal/
other), hospital release status (discharged/deceased),
hospitalization period, and presence/absence of DNR
order. If a DNR order was issued, the timing (how many
days after admission), invasive life sustaining treatment
(LST) (performed or not), and instructions to restrict invasive LST (presence/absence) were also extracted. The
present study defined DNR as “instruction to avoid chest
compressions (including airway management) upon cardiopulmonary arrest” and invasive LST as “intubation/
ventilator use, dialysis, and blood-related product
transfusion.”
Extraction of search words for DNR and LST

From the physician’s instructions described above, we
conducted an automated search of the Microsoft Excel
database using DNR-related keywords: ‘DNR,’ ‘Do-NotAttempt-Resuscitation (DNAR),’ ‘cardiopulmonary arrest
(CPA),’ ‘CPR,’ ‘cardiac massage,’ and ‘chest compressions.’
For LST, search terms were ‘intubation,’ ‘ventilator use,’
‘dialysis,’ and ‘blood-related product transfusion.’ Two independent coders with over 10 years of experience working in acute care medicine and who have graduate-level
research experience read the relevant portions and identified the cases for which these terms were used appropriately with regard to DNR orders. In cases for which
patient medical records had the terms ‘DNR,’ ‘DNAR,’ ‘No
CPR,’ or when the written content implied avoidance of
cardiac massage and chest compressions, those were considered to have fulfilled the definition of a DNR order for
the purposes of the present study. Inter-coder discrepancies were resolved by further evaluation until a consensus
was met. Of all cases targeted by the study, those deemed
to have a DNR order issued were subject to analysis. We
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extracted words and phrases related to LST in the same
manner.
Analysis

First, patients with DNR orders were extracted from
among all hospitalized patients, tallied, and classified by
hospital release status (discharged/deceased), and fundamental statistics were compared for all study items.
Next, discharged/deceased DNR cases were further
stratified into three categories according to the timing of
DNR order issuance to examine the relationship with
each study item. Finally, multiple logistic regression analysis was performed to evaluate quantitatively the relationship between DNR cases with “discharged alive”
status and each study item.
With regard to the timing of DNR order issuance, subjects were operationally categorized as follows: 1) “late”
if the DNR was ordered within 3 days before the patient
was discharged from the hospital; 2) “early” if the DNR
was ordered within 3 days of hospital admission; and 3)
“mid-term” for all others. Other study items were sorted
by the timing of DNR order issuance (early, mid-term,
and late) and compared between discharged and deceased groups. The Wilcoxon rank-sum test was used to
analyze age and hospital length of stay. All other items
were analyzed by Fisher’s exact probability test. Holm’s
method was used to adjust for multiplicity.
Following this, hospital release status (discharged/deceased) was set as the dependent variable and all other
study items as explanatory variables in order to calculate
the adjusted odds ratio (AOR) for each item in multiple
logistic regression analyses.
In order to avoid using an arbitrary cut-off of 3 days as
a dividing line for the timing of DNR order issuance,
separate logistic regression analyses were performed
using days 1, 2, 4, and 5 as criteria.
Regarding the ‘early’ to ‘late’ definition, two analyses
were conducted. The first used the following criteria as
above: 1) If a DNR order is issued within 3 days before
discharge, the patient is categorized into the ‘late’ group.
For the remaining patients with DNR orders: 2) If a
DNR order is issued within 3 days after admission, the
patient is categorized into the ‘early’ group; and 3) all
remaining patients are categorized into the ‘middle’
group (late priority criteria). Based on this grouping, if a
patient dies 4 days after admission, and the DNR order
was issued on day 2, then this patient would be categorized into the late group, even though the DNR order
was issued on day 2. As this could be confusing, another
analysis was conducted using the following criteria: 1) If
a DNR order is issued within 3 days after admission, the
patient is categorized into the ‘early’ group.
For the remaining patients with DNR orders: 2) If a
DNR order is issued within 3 days before discharge, the
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patient is categorized into the ‘late’ group, and the
remaining patients are categorized into the ‘middle’
group (early priority criteria).
All statistical analyses were performed using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA). P < 0.05
was considered statistically significant.
Ethical considerations

The present study was approved by the Ethics Committees of the University of Tokyo (Review No. 10321) and
the National Hospital Organization Tokyo Medical Center (No. R13–063). Permissions were needed to access
the data and the committees granted to do so. The committees approved opt-out consent by patients. The study
protocol was provided on the website of the National
Hospital Organization Tokyo Medical Center, and patients who wished to opt-out had the opportunity to do
so. Patients and family who did not want to be used the
data could contact the researcher, and their data were
not used for analysis. Those who did not contact the researcher were assumed to have consented to participate
in the study.

Results
Figure 1 shows a schematic of the subject selection
process. Of the 61,037 subjects studied, 2997 (4.9%) had
DNR orders, of whom 1228 (41.0%) were discharged
(alive) and 1769 (45.0%) died during hospitalization.
Each item is displayed in Table 1 according to patient
hospital release status (discharged alive/deceased). When
patients were discharged alive, DNR orders were placed
earlier (9.0 days vs 21.7 days) despite longer
hospitalization (55.8 days vs 42.6 days). Those discharged
alive were also likely to be older (84.4 y/o vs 77.4 y/o),
female (59.4% vs 43.9%), internal medicine patients
(91.3% vs 77.3%), had a non-cancerous condition (81.4%
vs 51.3%), and received many invasive LST restriction
orders (67.8% vs 57.9%).
When the two groups were further stratified by the
timing of DNR order issuance (early, mid-term, late)
(Table 2), 63.6% (781/1228) of patients in the discharged
alive group were issued DNR orders within 3 days after
admission (‘early’ group), while 2.5% (31/1228) were issued DNR orders within 3 days before discharge (‘late’
group). In the deceased group, 29.7% (525/1769) were
categorized as the ‘early’ group, and 24.8% (438/1769) as
the ‘late’ group.
The differences observed in the distribution of age,
sex, disease type, department, and provision of invasive
LST between the discharged and deceased groups were
robust and consistent, even after DNR cases were divided according to timing (Table 2). However, due to
the small number of patients in the ‘late’ DNR group, no
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Fig. 1 Study case selection process

associated with being discharged alive were: age (≥85
years), sex (female), early and mid-timing for DNR issuance, diagnosis (non-cancer), internal medicine department, and a shorter hospital stay. Implementation of
invasive LST was negatively associated with being discharged alive. To calculate the adjusted odds ratio
(AOR) for each item, multiple logistic regression analysis
was performed with hospital release status (being discharged alive) as the objective variable and all other
study items as explanatory variables. Some of the explanatory variables are continuous variables, and others
are categorical variables, so direct comparison cannot be

significant differences were observed in sex, disease type,
and department.
Compared to the ‘early’ group, the proportion of cancer patients and the frequency of invasive LST implementation were increased in the ‘late’ group, whereas
instructions to limit them were decreased. The length of
hospital stay was shorter among deceased patients only
in the ‘late’ group.
Table 3 shows the results of the multiple logistic regression analysis with hospital release status (discharged
alive/deceased) as the dependent variable and other
study items as explanatory variables. Variables positively

Table 1 Simple tally of study variables for all study subjects and those with DNR orders as stratified by hospital release status
(discharged or deceased)
All study subjects
Patients, number

61,037

Age, years

64.1

(18.7)

DNR order issued
All

Discharged

2997

1228

80.3

(12.2)

84.4

Deceased
1769
(10.3)

77.4

(12.5)

Patients aged ≥85 years

6839

(11.2%)

1286

(42.9%)

738

(60.1%)

548

(31.0%)

Female patients

32,426

(53.1%)

1506

(50.3%)

730

(59.4%)

776

(43.9%)

Non-cancer patients

47,010

(77.0%)

1907

(63.6%)

999

(81.4%)

908

(51.3%)

Internal medicine patients

25,586

(41.9%)

2488

(83.0%)

1121

(91.3%)

1367

(77.3%)

Patients who received invasive LST

7935

(13.0%)

1073

(35.8%)

277

(22.6%)

796

(45.0%)

Patients with invasive LST restrictions

1941

(3.2%)

1858

(62.0%)

833

(67.8%)

1025

(57.9%)

16.5

(35.5)

9.0

(24.2)

21.7

(40.8)

Hospital length of stay, days

16.5

(31.1)

48.0

(65.0)

55.8

(76.3)

42.6

(55.3)

Deceased

3935

(6.4%)

1769

(59.0%)

Time until DNR issuance, days

Age, time until DNR issuance, hospital length of stay: mean (standard deviation)

Mori et al. BMC Palliative Care

(2020) 19:82

Page 5 of 8

Table 2 Study variables by hospital release status (discharged or deceased)
Discharged

Deceased

781

525

Comparison of Discharged vs Deceased †

Timing of DNR order: Early
Patients, number
Age, years

85.8

(10.1)

81.5

(11.5)

**

Patients aged ≥85 years

519

(66.5)

236

(45.0)

**

Female patients

501

(64.1)

266

(50.7)

**

Non-cancer patients

661

(84.6)

293

(55.8)

**

Internal medicine patients

736

(94.2)

443

(84.4)

**

Patients who received invasive LST

125

(16.0)

165

(31.4)

**

Patients with restrictions on invasive LST

540

(69.1)

337

(64.2)

ns

Hospital length of stay, days

38.9

(42.3)

29.5

(32.7)

**

Timing of DNR order: Mid-term
Patients, number

416

806

Age, years

81.7

(10.1)

75.7

(12.0)

**

Patients aged ≥85 years

199

(47.8)

185

(23.0)

**

Female patients

213

(51.2)

328

(40.7)

**

Non-cancer patients

316

(76.0)

355

(44.0)

**

Internal medicine patients

359

(86.3)

593

(73.6)

**

Patients who received invasive LST

150

(36.1)

398

(49.4)

**

Patients with restrictions on invasive LST

280

(67.3)

443

(55.0)

**

Hospital length of stay, days

90.9

(108.9)

62.5

(67.9)

**

Timing of DNR order: Late
Patients, number

31

438

Age, years

82.9

(13.1)

75.7

(13.4)

**

Patients aged ≥85 years

20

(64.5)

127

(29.0)

**

Female patients

16

(51.6)

182

(41.6)

ns

Non-cancer patients

22

(71.0)

260

(59.4)

ns

Internal medicine patients

26

(83.9)

331

(75.6)

ns

Patients who received invasive LST

2

(6.5)

233

(53.2)

**

Patients with restrictions on invasive LST

13

(41.9)

245

(55.9)

ns

Hospital length of stay, days

9.3

(16.8)

21.7

(35.4)

ns

DNR: do not resuscitate, LST: life-sustaining treatment, IC: informed consent. Age and hospital length of stay: mean (standard deviation). †) Age and hospital
length of stay were analyzed using the Wilcoxon rank-sum test, while other variables were analyzed using Fisher’s exact probability test. Holm’s method was used
to adjust for multiplicity. **: p < 0.01, ns: not significant

performed, but it can be interpreted that a variable is
positively associated with being discharged alive in case
of its AOR exceeds 1. The largest AOR was in the early
DNR group.

‘late’ and ‘early’ groups showed identical results, suggesting that the priority criteria had no effect.

Discussion
Principal findings

Additional statistical analysis

With regard to the timing of DNR order issuance, no
significant differences were observed in separate logistic
regression analyses for days 1–5. That is, the timing was
not an influential factor during these days. In the ‘late’
and ‘early’ groups, 222 patients were re-categorized from
‘late’ to ‘early’ when early priority criteria were used.
However, separate logistic regression analyses for both

1) Characteristics of patients discharged alive as
compared to deceased patients, particularly with
regard to the timing of DNR order issuance
One variable associated with the highest AOR (> 13.7)
for patients discharged alive was an early timing of DNR
order issuance. In other words, at the time of hospital
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Table 3 A patient’s likelihood to be discharged alive as
associated with other study variables (multiple logistic
regression analysis)
p value

AOR

95% CI

Age, years

1.018

(1.009,

1.027)

< 0.001

Female patients

1.336

(1.120,

1.595)

0.001

Timing of DNR order: Early

13.727

(9.253,

20.366)

< 0.001

Timing of DNR order: Mid-term

6.394

(4.267,

9.581)

< 0.001

Non-cancer patients

3.402

(2.758,

4.197)

< 0.001

Internal medicine patients

1.629

(1.248,

2.127)

< 0.001

Invasive LST

0.358

(0.295,

0.436)

< 0.001

Restrictions on invasive LST

0.956

(0.793,

1.152)

0.634

Hospital length of stay, days

1.005

(1.004,

1.007)

< 0.001

DNR: do not resuscitate, LST: life-sustaining treatment, AOR: adjusted odds
ratio, CI: confidence interval. All explanatory variables were adjusted.
Hosmer and Lemeshow goodness-of-fit test (χ2 = 14.7831, df = 8, p = 0.0635)

admission, one group of patients with early DNR issuance who ultimately were discharged alive could be in
less severe states, and thus regarded as “uncertain in
terms of medical futility but needing some sort of code
status.” Our findings are consistent with a previous report from the United States [6].
In addition to the timing of DNR order issuance, those
discharged alive were more likely to be elderly, female,
non-cancer, and internal medicine patients. Moreover,
these patients were less likely to undergo invasive LST.
2) Rates of DNR order issuance in Japan
DNR orders have taken root in Japan; in fact, 45% of
all patients who left the hospital deceased had a DNR
order. This percentage was lower than that reported by
previous studies (92% of patients in the internal medicine department and 56% of surgical patients in Belgium
[7], and 65% of all patients in Germany [8]. Moreover,
41% of patients with DNR orders were discharged alive,
which was somewhat lower than results from previous
studies (51% in the UK [9] and 80% in Australia [10]),
suggesting that Japan is no different from other countries in terms of the propensity of DNR orders being liberally issued.
Strengths of the study

One strength of this study is its methodological robustness compared to previous studies. By analyzing
DNR orders issued at 1, 2, 3, 4, and 5 days after admission, we were able to demonstrate that the exact
day of DNR order issuance is not critical when the
order is issued within 5 days of admission. This effectively minimizes the arbitrariness of analyses based on
the day of DNR order issuance. Many previous studies have used ‘within 24 hours after submission of the

DNR order’ as a criterion, but this is somewhat problematic. For example, for a patient admitted at midnight, it would be difficult to determine an accurate
time for when the DNR order was issued. If this criterion is used, patients admitted at 23:00 and issued a
DNR order at 2:00 would be categorized into the 2
days (after admission) group. To avoid this uncertainty, we chose to avoid the criterion of “within 24
hours.”
Another strength is that, although the tendency of elderly patients [11], female patients [12], and cases
assigned to an internal medicine physician [13] receiving
more DNR orders has been reported, we analyzed all of
these factors simultaneously and adjusted for all
variables.
Finally, we focused on patients with DNR orders who
were discharged alive. One of the most striking findings
was that non-cancer patients who were discharged alive
were more likely to have been issued a DNR order early
after admission. We speculate that these early DNR orders issued to elderly non-cancer patients reflect the desire of physicians, patients, and families to stop all other
invasive LSTs.
Limitations of the study

Our study also has some limitations. First, we adopted a
retrospective observational study design that used medical records from a single institution. Thus, our findings
are not generalizable. Further studies will be needed to
determine how representative our data are, even within
Japan.
Second, some of the methodologies used to obtain the
present findings might have resulted in lower accuracy.
Medical charts are filled out by physicians, with possible
distortion, false recognition, erroneous omission, and misclassification. Moreover, we treated each hospitalization
by a single patient as a separate case. Thus, some patients
may have discussed DNR orders during a previous
hospitalization, which could have led to an earlier DNR
order. This situation could differ from that of a patient
who discussed a DNR order for the first time upon
hospitalization.
Third, data on LST performance and restrictions on
LST were collected without regard for whether they occurred before or after the DNR order was issued, i.e.,
these data were collected throughout the entire study
period.
Fourth, we did not consider the possibility that treatment restrictions associated with DNR orders led to the
death of non-terminal patients.
Finally, although a portion of patients who were discharged alive might have died immediately after discharge, this could not be examined with the present
study design. Thus, our findings do not offer sufficient
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clarity with regard to chronology, or address the cause
and effect relationship between DNR order issuance and
outcome or treatment restrictions. A prospective study
will be needed to address this.
Significance of the study

This study has shown that, in addition to the timing of
DNR order issuance, those who were discharged alive
were more likely to be elderly, female, non-cancer, and
internal medicine patients. What are the implications of
these findings?
Our findings suggest that patients issued late DNR orders were younger, and that many of these patients died
during hospitalization. Many of the ‘late DNR orders’
were those issued during the terminal stage of cancer in
patients with poor prognoses, for example, when death
is imminent and treatment is absolutely futile.
Significantly more female patients who were discharged alive were issued early DNR orders, which is
consistent with previous reports [12]. We surmise that
these findings are generalizable. A large proportion of
the elderly population is female, so the effects of age
may confound the result. Thus, in order to adjust for the
effects of age, we used age as both continuous and categorical variables. This analysis revealed no difference in
results. Nonetheless, careful interpretation is necessary
since we were able to adjust only for variables available
in medical records.
Our finding that patients discharged alive were significantly more common among patients in internal medicine departments is consistent with results from a
previous study [14], which found that this is not necessarily a characteristic of the patient per se, but rather reflective of differences in attitude toward invasive LST
from that of surgical departments. In that study, the authors speculated that it might be indicative of a surgeon’s hesitancy to forgo curative measures and embrace
palliative care, which could delay DNR order issuance.
Unanswered questions

As discussed above, non-cancer patients who were discharged alive were more likely to be issued DNR orders
early or mid-timing after admission. We speculate that,
for elderly non-cancer patients, the desires of physicians,
patients, and families to stop all other invasive LSTs
come into play. Studies to examine how this practice of
DNR benefits the patients’ best interest would be
informative.
We also found that DNR orders issued to patients
who died during hospitalization were less likely to have
been ordered soon after admission (i.e., the ‘late’ group).
Unfortunately, this could not be examined further given
the lack of data. We speculate that physicians may feel
that 1) because cancer patients have a poor prognosis, it
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is not necessary to consult the patients or their families
until death is imminent, and/or 2) physicians do not
want to bear the bad news immediately after admission
when a relationship of trust has yet to be made between
the physician, patient, and family.
We further speculate that resource allocation may
contribute to the timing of DNR order issuance. Given
the financial burden that accompanies high medical care
expenses, physicians shouldering the role of gatekeepers
may very well be operating with a strong emotional bias
toward avoiding excessive medical care [15].

Conclusions
By focusing on subjects issued a DNR order but then
discharged alive from the hospital, we were able to demonstrate that those subjects, for whom DNR orders
tended to be issued early after admission, comprised
relatively higher proportions of patients who were either
elderly, female, non-cancer, or from the internal medicine department. Our main purpose is to promote the
participation of patients in treatment decision-making,
and to respect the wishes of patients at the end of life,
including decisions regarding DNR. These data would be
fundamental for a further investigation to elucidate the
reasons for why these characteristics (including socioeconomic and cultural factors) of DNR orders are evident among those who are ultimately discharged alive.
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