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Racial and gender disparities in end-of-life decision-making practices have not been well de-
scribed in surgical patients. We performed an eight-year retrospective analysis of surgical patients
within the Cerner Acute Physiology and Chronic Health Evaluation Outcomes database. ICU
patients with documented admission code status, and death or ICU discharge code status, re-
spectively, were included. Logistic regression analysis was performed to assess change in code
status. Of 468,000 ICU patients, 97,968 (20.9%) were surgical, 63,567 (95%) survived, and 3,343 (5%)
died during their hospitalization. Of those, 50,915 (80.1%) and 2,625 (78.5%) had complete code
status data on admission and discharge or death, respectively. Women were less likely than men to
remain full code at ICU discharge and death (n = 20,940, 95.6% and n = 141, 11.9% vs n = 29,320,
97.4% and n = 233, 16.3%, P < 0.001). Compared with whites, blacks and other minorities had a 0.46
odds (95% confidence interval [CI]: 0.33—-0.64, P < 0.001) and 0.54 odds (95% CI: 0.34-0.85, P = 0.01)
of changing from full code status before death, respectively. Before ICU discharge, blacks and
other minorities had a 0.56 odds of changing from full code status when compared with whites
(95% CI: 0.40-0.79, P < 0.001 vs 95% CI: 0.36-0.87, P = 0.01, respectively). Women were more likely
to be discharged or die after a change in code status from full code (odds ratio 1.27, 95% CI:
1.06-1.07, P < 0.001; odds ratio 1.39, 95% CI: 1.09-1.79, P = 0.009). Men and minorities are more
likely to be discharged from the ICU or die with a full code status designation.

REATER THAN 20 per cent of deaths in the United

States follow admission to an ICU.! The
healthcare utilization within the last 12 months of
life significantly contributes to the cost of health
care in the United States. It is reported that 10 to 12
per cent of the total United States healthcare ex-
penditure is used around the end of life and accounts
for greater than one-fourth of Medicare expendi-
tures for the elderly.? Several European countries
have strict limits on care delivery based on age and
comorbidities in an attempt to limit the cost of end-
of-life care. In the United States, social and political
factors make rationing of healthcare services
untenable.3™°
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Despite considerable technologic breakthroughs in
the provision of intensive care during the last 40 years,
mortality in the ICU remains high, ranging from 6.4 to
40 per cent across ICUs depending on the severity of
illness.” Increasingly, clinicians are discussing pa-
tients’ preferences for life-sustaining treatments
(LSTs) with the patients and/or their surrogates to
promote patient autonomy. Limitations in LSTs in-
clude withholding or withdrawing cardiopulmonary
resuscitation, mechanical ventilation, renal replace-
ment therapy, intravenous blood pressure support, or
artificial nutrition. These discussions commonly lead
to orders designating a patient’s “code status” or care
directives in the hospital.

Advanced age is known to be associated with an
increased use of do-not-resuscitate (DNR) orders,
but little is known about what other factors impact
the decision to add or reverse prior limitations to
LSTs during perioperative critical illness. Thus, the
purpose of this study was to investigate the effect
gender and race had on code status before death in



patients admitted to United States’ surgical ICUs
after surgery.

Methods

We performed a retrospective analysis of the pro-
spectively collected data using the Cerner Acute
Physiology and Chronic Health Evaluation (APACHE)
Outcomes database.® The database comprises 238
hospitals which submit data to Cerner for patients re-
quiring ICU admission. Data fields are manually ab-
stracted by trained clinical abstractors at participating
hospitals. All abstractors receive formal training in
APACHE data definitions and standards. All patients
who are admitted to an ICU at a participating center
are included in the database. Each new admission to
the hospital is considered a primary admission and
results in a unique patient-ICU encounter.

The study cohort included patients admitted to the ICU
of participating centers between January 1, 2008, and
December 31, 2016. All patients with surgery as their
primary indication for admission and documented code
status at ICU admission and death if they died during
their hospitalization or ICU discharge if they survived
their hospitalization were included. Surgery as primary
indication for admission was defined for this study as
being admitted to the ICU before or after undergoing a
surgical procedure during the hospital admission.

Race/ethnicity in the Cerner APACHE database was
categorized as white, black, Hispanic, Asian, Ameri-
can Indian, Alaska Native, and other. Race/ethnicity
categories other than white and black were too small to
be meaningfully analyzed; therefore, they were col-
lapsed and labeled as “other minority” cohort.

The study population was analyzed using descriptive
statistics in the overall sample and then stratified by
mortality status. The cohort was then further catego-
rized by code status at the time of ICU admission, ICU
discharge, and death. Univariate analysis was per-
formed to determine data distribution and missing
values. There was less than 5 per cent missing data
after application of the inclusion and exclusion criteria
in the variables analyzed for this study. For measures
of central tendency, univariate analysis was reported as
means (£SD) or medians (IQR) if the covariates were
not normally distributed. Bivariate analysis was per-
formed over mortality and code status in two separate
analyses. To compare the distribution of exposure
across demographic variables, x* for categorical vari-
ables and Student’s ¢ test or analysis of variance for
normally distributed continuous variables were used.

To determine which predictors were associated with
a change in code status from ICU admission to death
and from ICU admission to ICU discharged for those
who survived, we performed a multivariate logistic

regression predictive model. A priori, the variables
included were age, gender, race, modified Charlson
Comorbidity Index, and APACHE III score. Other
variables significant at P < 0.05 on bivariate analysis
for change in code status were also included in the
multivariate model. The fully adjusted model included
age, gender, race, surgical specialty category,
APACHE III score, ICU length of stay (LOS), and
insurance status. The logistic regression was repeated
with the fully adjusted model, with race and gender
replaced as a combined single variable. A backward
elimination approach was performed to reduce error in
both models, with removal of variables based on P
value (>0.05). Precision was maintained because there
was narrowing of confidence intervals (Cls). A re-
duction in bias was obtained because there was <10 per
cent change seen in coefficients. Based on these cri-
teria, insurance status was removed from the final
models because its inclusion was not statistically sig-
nificant in the multiple logistic regression. Removal
resulted in minimal change in the coefficients, with
narrowing of the Cls.

This analysis was performed using StataCorp v14.2,
College Station, TX. CIs are reported at 95 per cent,
and alpha was set at 0.05 for this study. This study was
approved by the University of Minnesota and the
University of North Carolina Institutional Review
Boards. The need for individual patient consent was
waived because all data used in this study were already
de-identified by Cerner.

Results

Of 468,000 ICU patients in the Cerner Apache data-
base, 97,968 (20.9%) were classified with surgery as
their primary admission diagnosis. Recorded ICU ad-
mission code status was present in 66,918 (68.3%;
Fig. 1). Of those with ICU admission code status, 63,567
(95%) survived and 3,343 (5%) died during their hos-
pitalization. The cohort who survived were younger
(62. 4 = 16 vs 68.8 £ 15.6 years, P < 0.001). Similar
proportions of each gender (men: n = 1,823, 4.8%;
women: n = 1,518, 5.3%, P = 0.001) and race (white:
n = 2,690, 4.9%; black: n = 361, 5.2%; other minority:
n = 193,5.2%, P = 0.3) died. Mortality was highest in
patients admitted for a trauma surgery (n = 455, 10%)
and general surgery (n = 913, 9.6%) indications. There
is a statistically significant difference in mortality be-
tween surgical categories (P < 0.001). The cohort who
survived had lower Modified Charlson Comorbidity In-
dex (1.3 £ 1.8 vs 1.4 = 1.8, P < 0.001) and APACHE
scores (46.1 £ 19.8 vs 80.9 £ 33.2, P < 0.001; Table 1).

Of those who survived their hospitalization, recorded
ICU discharge code status was present in 50,915 (80.1%)
and were included for further analysis. On admission,
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Fic. 1. Study inclusion and exclusion criteria.

evaluation of code status revealed 50,121 (98.4%), 799
(1.6%), and 1 (0%) patients were full code, DNR, and
comfort care, respectively. At ICU discharge, 49,533
(96.6%) were full code, 1,234 (2.4%) were DNR, and 154
(0.3%) were comfort care (Table 2).

Of those who died during their hospital admission,
2625 (78.5%) had ICU admission and death code
status recorded and were included for further analysis.
On admission, evaluation of code status revealed 2436
(92.8%) patients were full code, 174 (6.6%) were
DNR, and 15 (0.6%) were comfort care. At death, 375
(14.3%) patients were full code, 637 (24.3%) were
DNR, and 1613 (61.4%) were comfort care (Table 2).

After stratifying by code status on ICU admission, ICU
discharge, and death, demographics of the respective
cohorts were compared (Table 3). Overall, patients with
DNR status were older than those with full code status.

On ICU admission, 1,352 (94.3%) and 1,082 (91%) of
men and women were full code, respectively. Of those
who survived hospitalization, 29,320 (97.4%) of men and
20,940 (95.6%) of women were full code. For those who
died, 233 (16.3%) and 141 (11.9%) of men and women
were full code at death, respectively. Similar proportions
of patients were full code on ICU admission code status
between whites (n = 44,153, 98%), blacks (n = 4,704,
98.7%), and the other minority cohorts (n = 2,744,
98.9%). A higher proportion of blacks (n = 4,536,
98.1%; n = 65, 26.1%) and other minorities (n = 2,640,
98.3%; n = 31, 22.3%) remained full code at ICU dis-
charge and death than whites (n = 42,207, 96.4%; n =
269, 12.5%, P < 0.001). Patients with full code status (1.3 +
1.8) at ICU admission had a lower Modified Charlson
Comorbidity Index than those who were DNR (1.4 +
1.9) or comfort cares (1.7 + 1.4); however, there was no



TaBLE 1. Characteristics of All ICU Admits, with ICU Code Status of Those Who Lived and Died

Lived Died
(n = 63,567, 95%) (n = 3,343, 5%) P Value
Age (years), mean + SD 62.4 £ 16 68.8 £ 15.6 <0.001
Gender, n (%) 0.001
Male 36,474 (95.2) 1,823 (4.8)
Female 27,079 (94.7) 1,518 (5.3)
Race, n (%) 0.3
White 52,491 (95.1) 2,690 (4.9)
Black 6,590 (94.8) 361 (5.2)
Other 3,493 (94.8) 193 (5.2)
Surgical category, n (%) <0.001
Cardiac 15,723 (97.7) 376 (2.3)
Trauma 4,108 (90) 455 (10)
Vascular 8,427 (94.3) 511 (5.7)
General surgery 8,646 (90.5) 913 (9.6)
Endocrine 344 (97.7) 8(2.3)
Surgical oncology 2,572 (94.3) 156 (5.7)
Transplant 1,251 (97.9) 27 (2.1)
ENT 1,627 (97.8) 37 (2.2)
OB/GYN 1,089 (98.4) 18 (1.6)
Neurosurgery 10,648 (96.2) 420 (3.8)
Thoracic 3,338 (95.5) 159 (4.6)
Urology 2,808 (96) 117 (4)
Orthopedics 1,275 (94.1) 80 (5.9)
Plastics 291 (99.3) 2 (0.7
Other 1,259 (96.8) 42 (3.2)
Modified Charlson Comorbidity 1.3+1.8 14+1.8 <0.001
Index, mean + SD
APACHE score, mean = SD 46.1 = 19.8 80.9 + 33.2 <0.001
ICU LOS (days), median (IQR) 324 3 (2-8) <0.001
Hospital LOS (days), median (IQR) 7.3 (4.4-12.2) 8.7 (3.4-17.2) <0.001
Insurance, n (%) <0.001
Private 9,047 (97.2) 264 (2.8)
Uninsured 2,450 (94.4) 145 (5.6)
Government issued 38,145 (94.7) 2,139 (5.3)
Other 806 (96.3) 31 (3.7)

OB/GYN, obstetrics and gynecology.

TaBLE 2. Patients’ Code Status on ICU Admission and at Discharge or Death

ICU Admission Code Status

Full Code, n (%)

DNR, n (%)

Comfort Care, n (%)

Total, n (%)

n = 52,010 ICU Discharge Code Status (n = 52,010)
Full code, n (%) 49,311 (96.8) 671 (1.3) 139 2.7) 50,121 (98.4)
DNR, n (%) 222 (0.4) 563 (1.1) 14 (0) 799 (1.6)
Comfort care, n (%) 0 (0) 0 (0) 1 (0) 1(0)
Total, n (%) 49,533 (96.6) 1,234 (2.4) 154 (0.3) 50,921 (100)
n = 2,625 Death Code Status (n = 2,625)
Full code, n (%) 373 (14.2) 569 (21.7) 1,494 (56.9) 2,436 (92.8)
DNR, n (%) 2 (0.1 68 (2.6) 104 (4) 174 (6.6)
Comfort care, n (%) 0 (0) 0 (0) 15 (0.6) 15 (0.6)
Total, n (%) 375 (10.5) 637 (24.3) 1,613 (61.4) 2,625 (100)

statistical difference in Modified Charlson Comor-
bidity Index between the code statuses at ICU dis-
charge or death (Table 3).

In the logistic regression model for those who died
during their hospitalization, increasing age (odds ratio
[OR] 1.03, 95% CI: 1.02-1.03, P < 0.001) and being a
woman (OR 1.39, 95% CI: 1.09-1.79, P = 0.009)
were most associated with changing code status from
full code to DNR/comfort care. Blacks (OR 0.46, 95%

CI: 0.33-0.64, P < 0.001) and the other minority co-
hort (OR 0.54, 95% CI: 0.34-0.85, P = 0.01) were less
likely to change their code status from full code to
DNR/comfort care. Patients who underwent neuro-
surgical (OR 8.90, 95% CI: 4.99-15.86, P < 0.001),
trauma surgery (OR 3.87, 95% CI: 2.46-6.08, P <
0.001), and general surgery (OR 3.34, 95% CI:
2.31-4.85, P < 0.001) procedures were most associ-
ated with changing code status from full code to
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DNR/comfort care. APACHE III score was not associated
with a change in code status from full code to DNR/
comfort care. Increased ICU LOS was associated with
changing code status from full code to DNR/comfort care
(OR 1.06, 95% CI: 1.03-1.08, P < 0.001; Table 4).

In the logistic regression model for those who sur-
vived hospitalization, increasing age (OR 1.07, 95%
CI: 1.06-1.07, P < 0.001) and being female (OR 1.27,
95% CI: 1.10-1.48, P = 0.001) were associated with
change from full code to DNR/comfort care. Blacks
(OR 0.56,95% CI: 0.40-0.79, P < 0.001) and the other
minority cohort (OR 0.56, 95% CI: 0.36-0.87, P =
0.01) were less likely to change their code status from
full code to DNR/comfort care. Patients who were
admitted to the ICU and underwent surgical proce-
dures by trauma surgery (OR 13.03, 95% CI:
8.83-19.24, P < 0.001), plastic surgery (OR 13.69,
95% CI: 3.20-58.49, P < 0.001), and neurosurgery
(OR 12.61, 95% CI: 8.82-18.03, P < 0.001) when
compared with cardiac surgery were most associated
with a change code status from full code to DNR/
comfort care. APACHE III score was associated with a
change in code status from full code to DNR/comfort
care for patients who survived hospitalization (OR
1.03, 95% CI: 1.02-1.03, P < 0.001; Table 5).

In multivariate analysis of patients who did not
survive hospitalization, black men (vs white men) were
less likely to change from full code to DNR/comfort
care (OR 0.35, 95% CI: 0.23-0.55, P = 0.02). There
is no statistically significant difference in change in
code status between other minority men versus white
men (P = 0.6). Black women (OR 0.34, 95% CI:
0.22-0.54, P < 0.001) and other minority women (OR
0.4, 95% CI: 0.26-0.89, P = 0.02) were less likely
to change their code status from full code to DNR/
comfort care than white women.

Discussion

In this study, we have shown critically ill black and
other minority surgical patients are less likely to
change their code status from full code to DNR/
comfort care within an ICU setting than whites.
Women have 39 per cent increase in odds of changing
their code status from full code than men in an ICU
setting. Furthermore, patients admitted to the ICU after
transplant and orthopedic procedures had decreased
odds of undergoing a change in code status during their
ICU admission before death than cardiac surgery pa-
tients. By contrast, patients admitted for neurosurgical,
general, and vascular surgery had higher odds of
changing from full code to DNR/comfort care than
cardiac surgical patients.

In this study of surgical patients, the vast majority of
patients died with some limitations of LSTs in place.

TaBLE 4. Logistic Regression of Factors Associated with
Change in Code Status to DNR or Comfort Care for Those Who
Died during Their Hospitalization

OR 95% CI P Value
Age 1.03  1.02-1.03 <0.001
Gender
Male Ref ok ook
Female 1.39  1.09-1.79 0.009
Race
White Ref ok ook
Black 046  0.33-0.64 <0.001
Other 0.54  0.34-0.85 0.01
Surgical category
Cardiac Ref HkE wkE
Trauma 3.87  2.46-6.08 <0.001
Vascular 229  1.55-3.38 <0.001
General 334 231485 <0.001
Surgical Oncology  2.32  1.32-4.11 0.004
Transplant 0.83  0.28-2.42 0.7
ENT 352 097-12.75 0.06
OB/GYN 247  0.49-13.25 0.3
Neurosurgery 890 4.99-15.86  <0.001
Thoracic 220 1.23-391 0.007
Urology 221 1.16-4.19 0.02
Orthopedics 1.18  0.56-2.52 0.7
Other 2.57 0.85-7.82 0.1
APACHE III score 1.00  1.00-1.00 0.6
ICU LOS (days) 1.06  1.03-1.08 <0.001

C-statistic: 0.733, P = 0.05.
OB/GYN, obstetrics and gynecology.

TaBLE 5. Logistic Regression of Factors Associated with
Change in Code Status to DNR or Comfort Care from ICU
Admission to Discharge for Those Who Survived
Hospitalization

OR 95% CI P Value
Age 1.07  1.06-1.07 <0.001
Gender
Male Ref oAk ook
Female 1.27  1.10-1.48 0.001
Race
White Ref oAk o
Black 0.56  0.40-0.79 0.001
Other 0.56  0.36-0.87 0.01
Surgical category
Cardiac Ref Ak Ak
Trauma 13.03 8.83-19.24  <0.001
Vascular 6.57 4.57-9.44 <0.001
General 1146  8.17-16.08  <0.001
Surgical oncology 6.93 4.33-11.07 <0.001
Transplant 0.83 0.11-6.32 0.9
ENT 6.15 294-12.84  <0.001
OB/GYN 5770 237-13.72  <0.001
Neurosurgery 12.61 8.82-18.03  <0.001
Thoracic 6.12  3.80-9.86 <0.001
Urology 9.05 5091-13.87 <0.001
Orthopedics 10.16  0.56-2.52 <0.001
Plastics 13.69 3.20-58.49  <0.001
Other 9.53 0.85-7.82 <0.001
APACHE III score 1.03  1.02-1.03 <0.001
ICU LOS (days) 1.07  1.06-1.08 <0.001

C-statistic: 0.862, P = 0.8.
OB/GYN, obstetrics and gynecology.



The rate of limitations of LSTs in our study was higher
than most of the studies included in a 2019 review of
36 studies on end-of-life care in ICUs, which ranged
from 29 to 85 per cent.® Our findings of decreased odds
of critically ill black patients changing from full code
to DNR/comfort cares are consistent with other studies
in the literature. In a cardiac ICU in North Carolina,
blacks had a 191 (95% CI: 1.39-2.63-1.39, P <
0.0001) increase in odds of being full code status than
whites after controlling for LOS in the ICU, age, and
diagnosis.!® A study examining patient’s end-of-life
desires after a life-threatening diagnosis showed 30 per
cent of white patients in contrast to 19 per cent of
nonwhite patients did not want cardiopulmonary re-
suscitation (relative risk 1.62; 95% CI: 1.3-2.1).!! The
recently published systematic review of LSTs in the
ICU similarly found white race associated with more
limitation of LSTs.?

Racial and ethnic disparities in healthcare access and
delivery are well established and multifactorial.'? This
disparity persists in end-of-life care, with minorities
using more healthcare resources in the last six months
of life than their white counterparts in Medicare data.'?
The source of this disparity is not clear, but an un-
derlying element of mistrust in poor and minority
populations persists in health care. The perception of
mistrust from the black community is largely caused
by their previous experiences with the healthcare
system, in addition to the historical legacy of racial
prejudice from the medical community and the history
of medical experimentation.!# !5 Furthermore, many
blacks hold strong spiritual beliefs which revere en-
during of pain and suffering for survival.!>~17 In ad-
dition, blacks are more likely to report poor-quality
communication, and discussions with providers are
less likely to lead to care which is aligned with their
preferences.!® 19

Although not as well documented as race, female
gender has also been associated with an increased
likelihood of limitation of LSTs in two systematic re-
views.% 20 By contrast, a study of end-of-life decision-
making in surgical patients showed men had increased
odds of limiting LSTs than women. However, this study
was limited because it did not control for race.?!

Our study shows women have higher odds of
changing their code status from full code to DNR/
comfort care than men in an ICU setting even after
controlling for critical illness severity. This may be
related to the fact that women are more often widowed
in the late phase of their life. Informal care, mostly
given by the spouse, is not available to them.?? In
addition, female patients may view autonomy in a
more contextual and relational manner than their male
counterparts and may prefer to make important end-of-
life decisions together with other family members.??

Interestingly, a recent study of critically ill patients
older than 80 years show men are more likely to opt for
withdrawal of life-sustaining therapy than women.*

A notable finding of this study is the differences
between admitting surgical specialty, even after
adjusting for critical illness severity. These findings
may also be attributable to associated peculiarities of
some surgical specialties.’® 23 Transplant patients
have lower odds of changing from full code to re-
stricted code status because they are undergoing major,
life transformative surgery to improve their survival. In
addition, transplant surgery programs are judged on
their one-year survival postliver transplant, so ex-
traordinary measures may be performed to keep pa-
tients alive by providers to meet these benchmarks.?®

Efforts to improve communication and shared
decision-making between patients, families, and phy-
sicians may alleviate the differences seen in this study.
The role of poor communication between healthcare
providers and families regarding end-of-life care has
been well established. In one study, less than 40 per
cent of patients and surrogates report discussing
prognosis and preferences for LSTs with providers.?’
The failure to have LST discussions may be due to
surgical team’s limited exposure to robust training on
end-of-life discussions and shared decision-making.?8
Furthermore, unlike critically ill medical patients, the
critically ill surgical patient likely has at least two
teams, the surgical team and the intensivist team,
leading their care, which could lead to questions about
who is the most appropriate team to lead any discus-
sions regarding limiting interventions or end-of-life
planning. Structured, multidisciplinary family meet-
ings have been shown to improve family satisfaction.?®
Implementing these efforts, such as family meetings
with surgical resident involvement, in the surgical ICU
setting may help create open dialog to establish and
clarify family and patient preferences, clinical expec-
tations, reduce differences between cohorts in end-of-
life decision-making, and improve surgical training for
end-of-life discussions.

This study’s major limitations are because of its
retrospective methodology, and as a result, controlling
for selection bias and confounding is limited. As with
similar large databases, not all desired covariates are
included. Specifically, ventilator days is not included
in the database used. In addition, understanding the
true nature of patient and family’s decision-making
around limitation of LSTs is restricted. A physician’s
prior training and the resulting end-of-life discussions
with patients about end-of-life care are also unknown.
Finally, only patients with surgical indications for ad-
mission were included; therefore, patients with non-
operative diagnosis in surgical specialties were not
analyzed.



Conclusions

Predictors of change in end-of-life code status
within a surgical ICU include race, advanced age, and
gender. Blacks are less likely and women are more
likely to change their end-of-life code status from time
of admission to death. Surprisingly, critical illness
severity as measured by the APACHE III is not a
predicator of change in end-of-life code status. Ad-
vance care planning and palliative care interventions
can improve the quality of end-of-life care by reducing
unwanted high intensity care. Improving physician
training in shared decision-making and cultural com-
petency about patient’s end-of-life beliefs are neces-
sary to improve patient and provider experience, as
well as to address cost.
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