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Do-not-resuscitate (DNR) or-
ders are a part of advanced
medical directives commonly
implemented in the end-of-

life care situations when patients are in-

capacitated to make crucial medical deci-
sions or have chosen not to escalade care
further. The use of DNR is increasing
significantly in both inpatient and outpa-
tient settings (1). Despite the fact that the
DNR orders are codified by federal law
under the Patient Self-determination Act,
1991, and by state law under Creation
and Use of Proxies in Residential Health
Care and Mental Hygiene Facilities, 1993,
DNR law varies from state to state and
there is a lack of national consensus on
implementing DNR orders.

Patients and family members fre-
quently voice concerns about the effect of
DNR orders on the intensity and scope of
medical therapy outside of end-of-life sce-
narios. Although these orders are entirely
based on individual patient and family
wishes, there is a concern that the ag-
gressiveness with which these patients

would be otherwise treated might be af-
fected. These potential differences could
be a result of variations in interpretation
of living wills or less aggressive therapy
and clinical care (2, 3). Most likely they
would manifest as differences in minor
postoperative complications, because
mortality and even major postoperative
adverse outcomes can be expected to dif-
fer in these two groups as a result of the
nature of DNR orders.

In the current study, the primary goal
was to analyze the relationship between
pre-existing DNR orders and the inci-
dence of the postoperative 30-day minor
morbidity in surgical patients treated in
the United States between 2005 and 2008
to assess if outcome from patients with
pre-existing DNR orders were different
from those without DNR orders. We also
assessed the association of pre-existing
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Objective: To assess the relationship between pre-existing
do-not-resuscitate orders and the incidence of postoperative 30-
day minor morbidity in surgical patients.

Design: Retrospective analysis of prospectively collected data
from the American College of Surgeons National Surgical Quality
Improvement Program database in patients undergoing general
surgical procedures between 2005 and 2008.

Setting: All U.S. hospitals that participated in the American Col-
lege of Surgeons National Surgical Quality Improvement Program,
which is the nationally validated, risk-adjusted, outcomes-based
program that uses a prospective, peer-controlled, validated database
to quantify 30-day risk-adjusted surgical outcomes, allowing valid
comparison of outcomes among all hospitals in the program.

Interventions: American College of Surgeons National Surgical
Quality Improvement Program data included preoperative risk
factors, intraoperative variables, and 30-day postoperative mor-
tality and morbidity outcomes for patients undergoing major
surgical procedures in both the inpatient and outpatient setting.
The data were collected, validated, and submitted by a trained
Surgical Clinical Reviewer at each site. Association between
do-not-resuscitate status and minor and major morbidities was
assessed using proportional hazards models adjusting for death
as a competing risk.

Measurements and Main Results: Of 635,265 patients in the
database, 576,745 patients were analyzed. Propensity-matched

analysis successfully matched 2,199 (of 2,687 [81.8%]) patients
having pre-existing do-not-resuscitate orders (DNR group) with
6,002 non-do-not-resuscitate control subjects (nonDNR group). At
any time point within 30 days of surgery, DNR patients were 16%
(95% confidence interval, 3–28%; p � .02) less likely to have a
minor complication as compared with nonDNR patients after ac-
counting for the competing risk of death. DNR patients were more
likely to experience 30-day mortality compared with nonDNR patients
(hazard ratio, 2.3; 95% confidence interval, 1.9–2.7; p < .001).
However, there was no association between pre-existing do-not-
resuscitate orders and occurrence of any major complication (p �
.65) treating death as a competing risk event. When associations
between do-not-resuscitate orders and individual minor complica-
tions were analyzed, a pre-existing do-not-resuscitate order re-
mained independently associated only with decreased odds of su-
perficial surgical site infection (p � .001).

Conclusions: Undergoing surgery with a pre-existing do-not-
resuscitate order did not increase the risk of having a postoper-
ative minor or major morbidity at any time within the 30-day
postoperative period. Results of health care in U.S. hospitals do
not differ based on presence of do-not-resuscitate orders. (Crit
Care Med 2011; 39:1036–1041)

KEY WORDS: do-not-resuscitate; perioperative morbidity; end-of-
life care
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DNR orders and individual minor and
major morbidities.

MATERIALS AND METHODS

With approval of the institutional review
board, we used prospectively collected data
from the American College of Surgeons Na-
tional Surgical Quality Improvement Program
database between 2005 and 2008 for this
study. The National Surgical Quality Improve-
ment Program is a nationally validated, risk-
adjusted, outcomes-based program that uses a
prospective, peer-controlled, validated data-
base to quantify 30-day risk-adjusted surgical
outcomes among all 240 hospitals that partic-
ipate in the program.

Observation of any of the following compli-
cations in the 30-day postoperative period de-
fined our minor complications composite out-
come: Superficial surgical site infection (SSI),
deep incisional SSI, deep vein thrombosis or
thrombophlebitis, progressive renal insuffi-
ciency, urinary tract infection, peripheral nerve
injury, graft or prosthesis, or wound disruption.
Our major complications composite was defined
as the incidence of any of the following: sepsis,
septic shock, pneumonia, unplanned intubation,
mechanical ventilation �48 hrs, organ space
SSI, acute renal failure, stroke/cerebrovascular
event with neurologic deficit, coma �24 hrs,
pulmonary embolism, myocardial infarction,
cardiac arrest requiring cardiopulmonary resus-
citation, and bleeding transfusions.

We excluded all patients who were sched-
uled for surgeries requiring ventilator-assisted
respiration at any time during the 48 hrs pre-
ceding surgery, with preoperative systemic
sepsis (defined as systemic inflammatory re-
sponse syndrome, sepsis, or septic shock) or
having coma (ie, unconscious, postures to
painful stimuli, or unresponsive to all stimuli
entering surgery; drug-induced coma was not
included) �24 hrs.

We matched patients who had a pre-
existing DNR order to patients without a DNR
order using propensity matching. First, mul-
tiple imputation or median imputation was
used to impute missing covariables as appro-
priate. We then estimated the probability of
having a pre-existing DNR order, ie, the pro-
pensity score, for each patient by stepwise
logistic regression (enter and stay criteria of
0.01) based on the baseline potentially con-
founders (Table 1) except race, surgical spe-
cialty, and Current Procedural Terminology
code category. Finally, we matched each DNR
patient to a maximum possible three nonDNR
patients with the same surgical specialty, race,
Current Procedural Terminology code, and
propensity score (to within 0.001 propensity
score units) by a greedy matching algorithm
(4). We used the Agency for Healthcare Re-
search and Quality’s clinical classification soft-
ware for services and procedures to classify

each Current Procedural Terminology code
into one of the 244 clinically meaningful cat-
egories and used this in the matching. Assess-
ment of covariable balance was performed us-
ing standardized differences. Any covariable
with a standardized difference �0.1 in abso-
lute value was considered imbalanced and was
adjusted for in all the analyses (5).

Primary Analysis. We assessed the associa-
tion between a pre-existing DNR order and any
minor morbidity using a proportional subdistri-
bution hazards regression model in which death
within 30 days was considered a competing risk
event (6). Time to event was defined as days from
surgery to the earliest occurrence of a minor
morbidity. Patients who experienced no minor
morbidity and did not die were censored at 30
days. Using the same methods, we assessed the
relationship between DNR status and any ma-
jor morbidity, again treating death within 30
days as a competing risk event. Cumulative
incidence functions were estimated and plot-
ted for each outcome. To assess the impact of
death as a competing risk, we compared re-
sults of this analysis with a traditional Cox
proportional hazard model in which deaths
were simply censored.

We compared patients with and without a
pre-existing DNR order on time to death within
30 days after surgery using a traditional Cox
proportional hazards regression model in which
we censored patients who were still alive at 30
days. In addition, Kaplan-Meier estimates for
each group with equal precision 95% confidence
bands were calculated and plotted.

Assumptions of proportional subdistribu-
tion hazards (for competing risks models) and
proportional hazards (for simple Cox model)
were evaluated visually with the residual plots
and the plots of the log (�log [survival]) vs.
log of survival time.

Secondary Analysis. We assessed the rela-
tionships between having a pre-existing DNR
order and the incidences of the individual minor
and major morbidities using a multivariate (ie,
including multiple possible individual morbidi-
ties per patient) generalized estimating equa-
tions model while adjusting for mortality (7).

With a total of 2,199 DNR and 6,002
nonDNR patients, we had approximately 90%
power at the .05 significance level in our pri-
mary analysis (any minor complications as
outcome) to detect a relative risk of 0.80 or
stronger in our competing risk survival anal-
ysis given the observed incidence of 12% in
the nonDNR group. We used all available pa-
tients between 2005 and 2008 who met the
study criteria.

The Genmod procedure in SAS version 9.2
(SAS Institute, Cary, NC), SAS macro gmatch,
and the CRR function available in the CMPRSK
library for R (www.r-project.org) were used (8).
The significance level for each general hypothe-
sis was .05. Adjustment for multiple testing of
individual major and minor outcomes was made
using Bonferroni correction.

RESULTS

Of 635,265 surgical cases within the
National Surgical Quality Improvement
Program database, 576,745 patients met
inclusion/exclusion criteria and were used
for analysis. Among these, 2,687 patients
(0.47%) had a pre-existing DNR order. Be-
fore matching, major imbalances (stan-
dardized difference �0.4) were that DNR
patients on average were older, more likely
to have lower body mass index, more severe
American Society of Anesthesiologists
physical status, history of cerebrovascular
accident/stroke with neurologic deficit, hy-
pertension requiring medication, to be in-
patients, dependent both before current ill-
ness and before surgery, emergency case,
and were less likely admitted directly from
home than nonDNR patients.

We successfully propensity-matched
2,199 (of 2,687 [81.8%]) DNR patients
with 6,002 nonDNR control subjects.
Thus, a total of 8,201 patients were in-
cluded in the final analysis. After propen-
sity-matching, both groups were compa-
rable at baseline (Table 1; Fig. 1). Only
age, American Society of Anesthesiolo-
gists physical status, and admitted from
home (yes/no) were marginally imbal-
anced (standardized difference absolute
value of �0.1); thus, these covariables
were adjusted for in all analyses.

Patients with a pre-existing DNR order
were an estimated 2.3 times more likely
to die within 30 days as those with no
preexisting DNR order (p � .001; hazard
ratio, 2.3; 95% confidence interval [CI],
1.9–2.7 [Fig. 3]). Estimated 30-day mor-
tality was 12.5% (95% CI, 4.6–5.7%) and
5.2% (95% CI, 11.1–13.8%) for DNR and
nonDNR patients, respectively.

After accounting for the competing risk
of death, patients with a pre-existing DNR
order were 16% (95% CI, 3–28%) less likely
to experience any minor complication as
compared with patients without a DNR or-
der (p � .02) (Table 2; Fig. 2A). However,
DNR order status was not associated with
having a major complication, again consid-
ering death as a competing risk, with haz-
ard ratio (95% CI) of 0.97 (0.86–1.10) (p �
.65) (Table 2; Fig. 2B). In a sensitivity
analysis not including death as a compet-
ing risk, the hazard ratios (95% CI) were
0.87 (0.75–1.01) for minor complications
and 0.99 (0.87–1.12) for major complica-
tions, respectively, implying a small com-
peting risk of death effect for minor com-
plications.

In our generalized estimating equa-
tion analysis of individual complications,
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a pre-existing DNR order was associated
with decreased odds of superficial SSI as
compared with non- DNR after adjusting
for imbalanced covariables, mortality, the
correlations among the individual minor
morbidities, and multiple comparisons
(Table 3). Among the individual major
morbidities, pre-existing DNR orders
were significantly associated with de-
creased odd of sepsis, unplanned intuba-
tion, mechanical ventilation �48 hrs,
and organ space superficial SSI after sim-
ilar adjustments (Table 4).

DISCUSSION

Unsurprisingly, patients with pre-
existing DNR orders are far more likely to
die compared with patients without DNR
orders. However, our results show that
patients with a pre-existing DNR order do
not experience more major complications
and were in fact less likely to have minor
complications within 30 days of surgery.
This difference in our minor composite
outcome is largely the result of a higher
incidence and a statistical significant dif-

ference of a single component of the
composite score (superficial SSI, 3.0%
DNR vs. 4.5% nonDNR) and should be
interpreted with caution. Our results
suggest that patients with pre-existing
DNR orders are not treated differently
than patients who do not have DNR or-
ders and receive similar intense treat-
ment plans in end-of-life situations.

Implications of our results are similar
to a study conducted by the Study to
Understand Prognoses and Preferences
for Outcomes and Risk of Treatments

Table 1. Summary of demographic, morphemic, and baseline characteristics for all patients and for propensity score matched patientsa

Variables

All Patients Matched Patients

DNR (n � 2687) NonDNR (n � 574,058) Db DNR (n � 2199) NonDNR (n � 6002) Db

Gender, male, % 40.8 41.8 �0.02 41.9 42.6 �0.01
Race, % 0.03 0.27

White 82.3 72.1 85.7 86.6
Black 6.4 9.5 5.8 5.6
Hispanic 3.1 6.9 2.3 2.3

Age, yrs 75 � 15 55 � 17 1.25 78 �64, 85� 76 �64, 83� 0.10
Body mass index, kg/m2 26 �22, 30� 28 �24, 34� �0.42 26 �22, 30� 26 �23, 30� �0.07
Smoking, pack-years 0 �0, 24� 0 �0, 15� 0.03 0 �0, 30� 0 �0, 25� 0.04
Alcohol use,c % 4.6 2.5 0.11 5 4.7 0.01
Medical history, %

Transient ischemic attack 9.5 2.9 0.28 9.1 8.4 0.02
Myocardial infarctionl 2.9 0.5 0.18 2.5 2.3 0.01
Anginak 2.4 0.8 0.12 2.3 2 0.02
PVDd 14 3.8 0.36 14.1 14.3 �0.01
Cardiac surgery 14.5 5.8 0.29 14.8 15 0.00
PCI 10 5.3 0.18 9.9 10.4 �0.02
Severe COPD 14.3 4.2 0.35 13.4 12 0.04
CHFk 7.7 0.6 0.36 5.3 4.4 0.04

Hypertension,e % 70.2 44.7 0.53 69.1 67.6 0.03
Health status,f independent, % 36.6 2.5 0.95 28.1 25 0.07
Health status,g independent, % 49.4 4.2 1.19 39.8 38.1 0.04
Dyspnea,k % 20.8 10.8 0.28 20.8 19.1 0.04
Ascites,k % 4.2 0.7 0.23 3.5 3.4 0.01
Use of steroid,k % 7.5 2.8 0.21 6.6 5.5 0.04
CVA,h % 12.9 2.1 0.42 10.7 9.6 0.04
CVA,i % 5.9 1.9 0.21 5.5 4.4 0.05
Diabetes mellitus, % 26.5 13.9 0.32 26 23.1 0.07
Pneumonia, % 2.5 0.1 0.21 1.4 1 0.03
Cancer status, % 8.8 3.2 0.24 8.2 7.6 0.02
Esophageal varices,l % 0.4 0.1 0.06 0.3 0.3 0.00
Acute renal failure, % 2 0.3 0.17 1.5 1 0.05
Dialysis, % 6.3 1.8 0.23 5.9 4.7 0.05
Hemiplegia, % 5.6 0.8 0.27 4.5 4.2 0.02
Paraplegia, % 1.6 0.4 0.12 1.5 1 0.04
Quadriplegia, % 0.7 0.1 0.10 0.5 0.4 0.02
Weight loss,j % 7.3 2.2 0.24 6.7 6.6 0.00
Outpatient, % 7.1 37.9 �0.79 8.4 8.3 0.00
Admitted from home, % 72.3 97.8 �0.76 79.9 83.7 �0.10
Anesthesia, general, % 89.3 90.5 �0.04 90.2 91.7 �0.05
ASA classification, % 3.1 � 0.7 2.4 � 0.7 1.08 3.1 � 0.7 3.0 � 0.7 0.10
Surgical specialty, % 0.44 0.05

General 65 77.6 65.7 67
Vascular 26.9 12.4 27.9 27.3

Emergent case, % 24.2 8.2 0.44 20.7 19.8 0.02

PVD, peripheral vascular disease; PCI, percutaneous coronary intervention; COPD, chronic obstructive pulmonary disease; CHF, congestive heart
failure; CVA, cerebral vascular accident; ASA, American Society of Anesthesiologists; DNR, do not resuscitate.

aStatistics are mean � SD, median �Q1, Q3�, or (%), as appropriate; bstandardized differences (DNR–nonDNR) �0.1 in absolute value indicates slight
imbalance; c�2 drinks/day in 2 wks before admission; drevascularization/amputation for PVD; ehypertension requiring medication within 1 month before
the surgery; independent health status before fillness and gsurgery; CVA/stoke hwith and iwithout neurologic deficit; j�10% loss body weight in last 6
months; kwithin 1 month; and lwithin 6 months before surgery.
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(SUPPORT) trial investigators in which it
was demonstrated that pre-existing DNR
orders were not significantly associated
with the likelihood of receiving surgery
or less aggressive treatment (9, 10). Sim-
ilarly, La Puma et al (11) showed that
regardless of DNR orders, patients re-
ceived similar management in end-of-life
situations. However, these studies did not
report on 30-day morbidity.

Some studies raised concerns about
whether patients with pre-existing DNR or-
ders were treated differently in end-of-life
situations (12–17). Hemphill et al (12) in a
retrospective study showed increased odds
of dying with DNR orders during hospital-
ization in intracerebral hemorrhage pa-
tients with or without surgery. They fur-
ther reported that this was not merely the
result of DNR status but attributable to the
different level of overall aggressiveness of
care in patients who did not have DNR
orders. Similarly, increased mortality in pa-
tients with DNR orders has been reported
previously in other studies (13, 18, 19).
Wenger et al (17) reported increased mor-
tality in hospitalized older patients with
DNR orders. They also showed that sicker
patients get DNR orders earlier, although
these patients with early DNR orders had a
lower mortality and shorter hospital stay
than did patients with late DNR orders.
Kroch et al (13) demonstrated less oppor-
tunity for improved care if DNR orders ex-
isted in palliative care patients. Although
our study shows increased probability of
dying in patients with DNR orders, we also
found decreased probability of having a mi-
nor morbidity in DNR patients and no dif-
ference in the nonfatal major morbidity
composite outcome. This leads us to con-

Figure 1. Box plots for propensity score matching on baseline variables in patients with do-not-
resuscitate (DNR) and without do-not-resuscitate (Non-DNR) orders.

Figure 3. Kaplan-Meier density function esti-
mates and equal precision 95% confidence inter-
vals of mortality within 30 days after surgery.
DNR, do-not-resuscitate.

Table 2. Primary analysis—association between DNR order status and morbidity in the 30 days after
surgery adjusting for death as a competing risk

Composite Outcomes
DNR

(n � 2199)
NonDNR

(n � 6002)
HRc (95% CI)

(DNR vs. NonDNR) pd

Any minor morbidities,a % 10.4 11.9 0.84 (0.72–0.97) .02
Any major morbidities,b % 15.5 15.0 0.97 (0.86–1.10) .65

DNR, do not resuscitate; HR, hazard ratio; CI, confidence interval.
aIncluding superficial surgical site infection, deep incisional surgical site infection, deep vein

thrombosis/thrombophlebitis, progressive renal insufficiency, urinary tract infection, peripheral nerve
injury, graft/prosthesis/flap failure, or wound disruption; bincluding sepsis, septic shock, pneumonia,
unplanned intubation, ventilator �48 hrs, organ space surgical site infection, acute renal failure,
stroke/cerebrovascular accident with neurologic deficit, coma �24 hrs, pulmonary embolism, myo-
cardial infarction, cardiac arrest requiring cardiopulmonary resuscitation, or bleeding transfusions; ca
proportional subdistribution hazards model with mortality as competing risk. Instantaneous risk of
outcome occurrence in DNR patients versus nonDNR patients, adjusting for age, American Society of
Anesthesiologists physical status, and whether admitted from home (yes/no); dsignificant if p � .05.

Figure 2. Freedom from morbidity plots (ie, 1 minus the cumulative incidence function) for patients
with (solid line) and without (dashed line) a pre-existing do-not-resuscitate (DNR) order predicted
from a proportional subdistribution hazards model adjusting for death as a competing risk. Outcomes
are time to first of: (A) Any minor complication and (B) any nonfatal major complication. Additional
covariables in model are evaluated at sample means or most frequent category: Mean age of 73 years,
American Society of Anesthesiologists physical status III, and admitted from home.
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clude that the difference in mortality was
largely the result of the DNR order itself
being in place.

In our study, when individual out-
comes were analyzed, superficial SSI was

the only minor outcome that was signif-
icantly higher in patients without pre-
existing DNR orders. The incidence of
blood transfusion received was the same
in both the groups and, although the

duration of anesthesia and surgery is
marginally greater in the nonDNR group
(Table 5), it probably has little clinical
relevance. We have little reason to sus-
pect a difference in factors such as intra-
operative normothermia, antibiotic ad-
ministration, or fluid management, but
unfortunately lack the data to investigate
this further.

Of major outcomes, sepsis, unplanned
intubation, mechanical ventilation �48
hrs, and organ space SSI were signifi-
cantly higher in those without pre-
existing DNR orders, which is an antici-
pated finding in patients who continue to
get treated in the absence of DNR orders.

There are no established national guide-
lines for patients undergoing surgical pro-
cedures with DNR orders and controversy
exists about appropriateness of the DNR
orders in this setting (10). Consenting to
anesthesia for a surgical procedure itself
may be considered contradictory to the or-
der for not being resuscitated (20) and al-
though some of our patients may not want
to be resuscitated during cardiopulmonary
arrest, they may be willing to undergo an-
esthesia and surgery for intercurrent com-
plications and improved quality of life (20,
21). Waisel et al (22) provides a critical
review of practical problems in implement-
ing the American Society of Anesthesiolo-
gists and American College of Surgeons
guidelines for perioperative DNR orders.
They further outline a systematic process
by which perioperative DNR orders may be
re-evaluated and rewritten. Our study was
not designed to address the complex issue
of pre-existing DNR orders in patients go-
ing for surgery, but our results certainly
imply that there was little difference in 30-
day minor morbidity and hence any vari-
ability in patient care depending on the
DNR status.

It is reassuring to us that patients with
pre-existing DNR orders can successfully
undergo surgery and, when compared
with similar patients without DNR or-
ders, will not experience a higher rate of
postoperative complications. These or-
ders are a cornerstone of patient auton-
omy and allow caregivers to respect and
fulfill the patients’ wishes in end-of life
situations while at the same time provid-
ing the appropriate best care. Supported
by our results, DNR orders should not
preclude palliative procedures but excel-
lent communication not only between
family members and the clinical care
team, but also among critical care, sur-
gery, and anesthesia providers is essential
to respect and integrate the patient’s

Table 3. Secondary analysis—relationships between pre-existing DNR orders and individual minor
morbidities using a single generalized estimating equations multivariable model

Individual Minor Morbidities
DNR

(n � 2199)
NonDNR

(n � 6002) ORa (95% CI)b p

Superficial surgical site infection, % 3.0 4.5 0.61 (0.41–0.90) .001c

Deep incisional SSI, % 1.6 1.2 1.29 (0.72–2.30) .27
DVT/thrombophlebitis, % 1.5 1.6 0.86 (0.49–1.50) .45
Progressive renal insufficiency, % 0.8 0.8 0.96 (0.45–2.04) .87
Urinary tract infection, % 4.0 4.1 0.94 (0.66–1.33) .64
Peripheral nerve injury, % 0.1 0.1 0.87 (0.09–8.08) .86
Graft/prosthesis/flap failure, % 0.6 0.5 1.30 (0.53–3.20) .42
Wound disruption, % 0.9 1.1 0.75 (0.36–1.53) .23

DNR, do not resuscitate; CI, confidence interval; DVT, deep vein thrombosis.
aThe ratio of the odds of the outcome occurring in the DNR group to the nonDNR group after

adjusting for age, American Society of Anesthesiologists status, admitted from home (yes/no), 30-day
mortality, and the correlations among the individual minor morbidities; bthe confidence intervals were
adjusted for multiple comparisons by using the Bonferroni correction with the .05 significance level;
correspondingly, p values �.0063 are considered significant; statistically significant for comparison on
an individual minor morbidity.

Table 4. Secondary analysis—relationships between pre-existing DNR orders and individual major
morbidities using a single generalized estimating equations multivariable model

Individual Major Morbidities
DNR

(n � 2199)
NonDNR

(n � 6002) ORa (95% CI)b p

Sepsis, % 3.9 4.8 0.58 (0.39, 0.86) �.001c

Septic shock, % 3.9 3.9 0.73 (0.50, 1.06) .02
Pneumonia, % 4.5 4.6 0.71 (0.49, 1.03) .01
Unplanned intubation, % 2.5 3.7 0.47 (0.30, 0.75) �.001c

Ventilator �48 hrs, % 3.4 4.2 0.57 (0.39, 0.85) �.001c

Organ space SSI, % 1.2 2.0 0.44 (0.23, 0.83) �.001c

Acute renal failure, % 1.6 1.1 1.11 (0.60, 2.05) .62
Stroke/CVA with neurologic deficit, % 0.8 0.7 0.84 (0.36, 1.95) .55
Coma �24 hrs, % 0.1 0.2 0.66 (0.09, 4.60) .53
Pulmonary embolism, % 0.4 0.6 0.46 (0.15, 1.45) .05
Myocardial infarction, % 0.6 0.5 0.89 (0.35, 2.31) .73
Cardiac arrest requiring CPR, % 0.7 1.0 0.47 (0.21, 1.09) .01
Bleeding transfusions, % 1.1 1.0 0.82 (0.40, 1.68) .42

DNR, do not resuscitate; CI, confidence interval; SSI, surgical site infection; CVA, cerebrovascular
accident; CPR, cardiopulmonary resuscitation.

aThe ratio of the odds of the outcome occurring in the DNR group to the nonDNR group after
adjusting for age, American Society of Anesthesiologists status, admitted from home (yes/no), 30-day
mortality, and the correlations among the individual major morbidities; bthe confidence intervals were
adjusted for multiple comparisons by using the Bonferroni correction with the .05 significance level;
correspondingly, p values �.0038 are considered significant; cstatistically significant for comparison
on an individual major morbidity.

Table 5. Comparing DNR and nonDNR matched groups on intraoperative factors

Variables
DNR

(n � 2199)
NonDNR

(n � 6002)
Standardized
Differencea

RBC transfusion, yes, % 12 12 �0.01
Operation time, mins 88 (56–140) 95 (58–155) �0.09
Anesthesia time, mins 143 (102–203) 152 (107–221) �0.11

DNR, do not resuscitate.
aStandardized difference (DNR–nonDNR) �0.1 in absolute value indicates slight imbalance.
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wishes and beliefs. Educational sessions
for the healthcare team should accom-
pany the implementation of a formalized
approach to these challenging situations
while at the same time allowing for the
necessary individualism of each unique
patient.

This study has limitations inherent to
all retrospective studies. Because data are
included from different hospitals from
different states across the country, it was
assumed that the DNR orders meant DNR
comfort care that starts at the time of
signing the DNR orders document. Fur-
thermore, we did not have any control
over the quality of data collection. Hence,
the accuracy of the data might be ques-
tionable. A limitation of our study, like in
any retrospective assessment, is that we
were only able to adjust for confounding
variables that are measured and recorded
in the National Surgical Quality Improve-
ment Program database. Unavailable fac-
tors whose absence could affect the rela-
tionship of interest include type of hospital,
region of the country, experience levels of
the providers, and more detailed informa-
tion on specific procedures performed.

Nevertheless, this study has several
strengths. The data from a large cohort of
patients (576,745) from a large number
of hospitals (240) included made it pos-
sible to address an important contempo-
rary issue that has not been otherwise
described before in this manner. There
are multiple potentially confounding fac-
tors and biases in any epidemiological
study. We, therefore, used complex statis-
tical methods to adjust for baseline dif-
ferences and reduce confounding when
comparing patients with pre-existing
DNR orders and those without DNR or-
ders. Also, a possible bias was avoided by
not simply censoring the patients who
died; rather, we considered death to be a
competing risk for the occurrence of ma-
jor and minor complications and in doing
so obtained a more true assessment of the
relationships between DNR and each out-
come of interest.

In conclusion, patients who come to
the operating room with DNR orders do
not experience more minor or major
complications than those without DNR
orders other than 30-day mortality. These
orders play an extremely valuable role in
the current healthcare system in extend-

ing patient autonomy to end-of-life situ-
ations, and evidence from this study does
not support the theory that they ad-
versely impact patient outcome. Contin-
ued efforts in making perioperative DNR
orders more goal-directed and interven-
tions consistent with patients’ wishes will
improve their implementation in end-of-
life situations while allowing physicians
to adhere to the principles of ethics.
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