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INTRODUCTION

Discussion of code status in the event of cardiopulmonary
arrest, such as FULL CODE or Do-Not-Resuscitate (DNR)
status, has become the standard of care when a patient is
admitted to the hospital. Some patients elect to avoid CPR,
but have preferences for life support they are willing to receive
prior to a cardiopulmonary arrest, which can be documented in
an out-of-hospital Provider Orders for Life-Sustaining Treat-
ments (POLST) form.1 The American Medical Association
makes a clear statement that code status directs care at the time
of cardiopulmonary arrest, and it should not impact life support
delivered to a patient who is clinically deteriorating (still has a
pulse and is breathing) unless otherwise directed by the patient.2

While studies have confirmed this association between
DNR order status with care a provider would deliver when
the patient still has a pulse and is breathing,3, 4 few studies
have examined how a provider’s discipline, training back-
ground, and years of experience influence this bias with code
status. The purpose of this study is to assess which health care
team demographic factors are associated with misunderstand-
ing of DNR order status.

METHODS

This institutional review board-approved studywas a single time-
point, cross-sectional survey design of health care professionals at
a 396-bed rural academic medical center in northern New En-
gland. Health care professionals were sent an institutional email
with a voluntary and anonymous survey to collect demographic
information, test factual knowledge of what a DNR order means,
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Table 1 Demographics of Survey Respondents

Factors Entire
sample
N (%)

Non-
critical
care N
(%)

Critical
care N
(%)

Gender Female 186
(69.4)

108
(94.7)

78 (50.7)

Male 77 (28.7) 5 (4.4) 72 (46.8)
No response 5 (1.9) 1 (0.9) 4 (2.6)

Title Graduate medical
education (intern,
resident, fellow)

34 (12.7) 0 34 (22.1)

Attending
physician/
advanced practice
provider (NP and
PA)

37 (13.8) 1 (0.9) 36 (23.4)

Registered nurse 171
(63.8)

113
(99.1)

58 (37.7)

Respiratory
therapist

26 (9.7) 0 26(16.9)

Primary
specialty
training

Internal medicine
and
subspecialties*

43 (16) 9 (7.9) 34 (21.9)

Cardiology 19 (7.1) 12 (10.5) 7 (4.5)
Neurology 18 (6.7) 7 (6.1) 11 (7.1)
Surgery (all
subspecialties
including cardiac)

26 (9.7) 14 (12.3) 12 (7.7)

Anesthesia 13 (4.9) 1 (0.9) 12 (7.7)
PICU/NICU 12 (4.5) 6 (5.3) 6 (3.9)
Nursing (RN)/ad-
vanced practice
provider (NP and
PA)

94 (35.1) 65 (57) 29 (18.7)

Emergency
medicine

17 (6.3) 0 17 (11)

Respiratory
therapy

26 (9.7) 0 26 (16.8)

Level of
experience

Current resident 27 (10.1) 0 27 (17.5)
0–5 years 101

(37.7)
58 (50.9) 43 (27.9)

6–10 years 45 (16.8) 20 (17.5) 25 (16.2)
> 10 years 89 (33.1) 33 (29) 56 (36.4)
No response 6 (2.2) 3 (2.6) 3 (2.0)

PICU pediatric intensive care unit, NICU neonatal intensive care unit,
RN registered nurse, NP nurse practitioner, PA physician assistant
*The “Internal medicine and subspecialties” category includes
hospitalists, hematology/oncology, pulmonology, nephrology, and palli-
ative carePublished online October 17, 2019
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and apply this knowledge to clinical vignettes. The vignettes
assessed the use of life-sustaining treatments (LSTs) in clinically
deteriorating patients with a DNR order, including transfer to the
intensive care unit (ICU), antibiotics, vasopressors, transfusions,
dialysis, synchronized cardioversion, non-invasive positive pres-
sure ventilation, and intubation.
To assess the internal validity of the survey, we used the

KR-20 coefficient. We used the Pearson chi-square test (or
Fisher’s exact test if necessary) to assess raw associations of
factors with incorrect interpretation of DNR orders. We used
stepwise selection to choose the final logistic regression model
for the binary interpretation of DNR orders to include covar-
iates with a p value of 0.1 or less in the final model. All
statistical analyses were performed using R version 3.5.2.

RESULTS

A total of 268 completed the survey (n = 268) out of 321
surveys sent (response rate = 83%). Baseline demographics of
responding health care professionals are included in Table 1.
Most survey participants incorrectly defined DNR order status
(n = 236, 88%) and incorrectly avoided other LSTs prior to a
cardiopulmonary arrest based on DNR order status in the
clinical vignettes (n = 232, 87%). These questions were sig-
nificantly and positively correlated (p < 0.0001) based on
Fisher-exact test with a KR-20 coefficient of 0.903, meaning
that participants either answered both questions correctly or
incorrectly in a consistent fashion.
We examined the association between incorrectly defining

DNR order status and the decision to limit other LSTs prior to

Table 2 Statistical Analysis of Factors Associated with Misunderstanding of Do-Not-Resuscitate Status

Factors Raw
association

p value Full model
(univariate)

p value Final Model
(Multivariate)

p Value

Work environment Non-critical care Reference group
Critical care OR 1.87

(0.82–4.26)
0.190 (NS) − 0.32 0.65 (NS) – –

Job title Graduate medical
education (intern,
resident, fellow)

Reference group

Attending physician/
advanced practice pro-
vider (NP and PA)

− 0.76 0.28 (NS) – – – –

Registered nurse − 1.15 0.02585* – – – –
Respiratory therapist 0.21 0.74 (NS) – – – –

Gender Female Reference group
Male OR 1.27

(0.57–2.87)
0.71 (NS) − 0.71 0.26(NS) – –

Primary specialty Internal medicine and
subspecialties

Reference group

Cardiology − 1.57 0.15 (NS) − 1.21 0.35 (NS) – –
Neurology − 16.50 1.0 (NS) − 18.42 0.99 (NS) – –
Surgery (all
subspecialties
including cardiac)

− 2.15 0.04601* − 2.88 0.027889* – –

Anesthesia − 1.12 0.31 (NS) − 0.33 0.81 (NS) – –
PICU/NICU − 1.33 0.23 (NS) − 1.06 0.42 (NS) – –
Nursing (RN)/ad-
vanced practice pro-
vider (NP and PA)

− 1.59 0.00362* − 1.84 0.025874* – –

Emergency medicine − 0.48 0.52 (NS) − 0.33 0.74 (NS) – –
Respiratory therapy − 0.03 0.96 (NS) − 0.87 0.29 (NS) – –

Level of experience − 0.37 0.057 (NS) − 0.30 0.27 (NS) – –
Confusion over use of a
specific medical
intervention in patients
with DNR order status

DNR order status
influencing ICU
transfer

OR 1.69
(0.48–9.18)

0.59 (NS) − 1.26 0.14 (NS) − –

DNR order status
influencing antibiotics

Fisher’s exact
test

0.60 (NS) 13.07 1.0 (NS) – –

DNR order status
influencing
vasopressors

OR 5.96
(1.43–53.02)

0.007526* 0.59 0.54 (NS) – –

DNR order status
influencing transfusion

Fisher’s exact
test

0.08689
(NS)

16.67 0.99 (NS) 15.83 0.99
(NS)

DNR order status
influencing dialysis

OR 1.56
(0.57–4.27)

0.52 (NS) − 1.04 0.16 (NS) – –

DNR order status
influencing
cardioversion

OR 3.75
(1.60–8.79)

0.002598* 0.50 0.40 (NS) – –

DNR order status
influencing BiPap
administration

OR 14.51
(2.31–
602.27)

< 0.001* 1.42 0.24 (NS) 1.66 0.12
(NS)

DNR order status
influencing intubation

OR 10.28
(4.39–24.04)

< 0.001* 2.18 < 0.001* 1.93 <0.001*

NS no statistical significance, DNR do-not-resuscitate, PICU pediatric intensive care unit, NICU neonatal intensive care unit, RN registered nurse, NP
nurse practitioner, PA physician assistant, BiPAP bilevel positive airway pressure, ICU intensive care unit
*Indicates statistical significance
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a cardiopulmonary arrest. Table 2 includes the univariate and
multivariate analyses. In a multivariate analysis, only limita-
tion for intubation remained significantly associated with cli-
nicians who incorrectly defined DNR order status. In addition,
we examined the association between incorrectly defining
DNR order status and other clinician factors. The multivariate
analysis only remained significant for the specialties of
nursing/advance practice provider and surgery. Of note, there
was no association between incorrect definition of DNR order
status and gender, level of experience, clinical environment,
limiting antibiotics, transfusions, dialysis, or intensive care
unit admission.

DISCUSSION

In summary, our study demonstrated that all providers are at
risk for misinterpreting DNR orders in our current system. Our
results suggest that nurses and surgical subspecialties are at
highest risk for limiting life support, particularly mechanical
ventilation, in a patient with a DNR order prior to cardiopul-
monary arrest. Our results can inform educational efforts on
code status, directing education about the interventions most
likely to cause confusion towards the providers at highest risk
for misinterpretation. This is consistent with previous studies
that have shown higher rates of DNRmisinterpretation among
nurses and an increased likelihood of limiting general surgery
procedures in patients with DNR orders.5, 6 To address this
issue, hospital systems should consider designing systems that
separate code status from orders for pre-arrest care, following
the distinction seen in POLST forms.
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