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Abstract

Background Black/African American women with breast cancer have a disproportionately higher risk of mortality
compared to other race groups, although their overall incidence of disease is lower. Despite this, advance care
planning (ACP) and consequent code status documentation remain low in this vulnerable patient population.

Code status orders (i.e., Full code, Do Not Attempt Resuscitation [DNAR], Do Not Intubate [DNI]) allow consideration
of patient preferences regarding the use of aggressive treatments, such as cardiopulmonary resuscitation and
intubation. The aim of this study is to characterize presence of code status orders and determine whether race affects
code status documentation after the first encounter for breast cancer.

Methods Data were derived from 7524 women with breast cancer from the University of Chicago Medical Center
(UCMCQ) between 2016 and 2021. Cox regression was used to estimate the effects of race and adjusted for age,
ethnicity, inpatient stays, metastatic breast cancer, marital status, and body mass index.

Results The sample included 60.5% White, 3.6% Asian/Mideast Indian, 28.9% Black/African American, and 7.0% other
or unknown race. Results indicate that code status orders after the first breast cancer encounter were uncommon
(7.2%). Black/African American race (HR=2.74; 95% Cl: 1.75, 4.28) emerged as a significant factor associated with any
code status orders compared to other race groups even when adjusting for covariates.

Conclusions Code status documentation in this sample of women with breast cancer was low overall, yet rates were
higher among Black/African American patients compared to other race groups. In fact, race remains a significant
predictor of code status documentation even when accounting for indirect measures of cancer severity. This could be
denoting the racial disparities (e.g., higher cancer malignancy such as triple negative breast cancer) in breast cancer
mortality risk. Future research is needed to identify factors unique to Black/African American women that would
increase code status documentation so that goal concordant care can be prioritized among patients with breast
cancer.
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Introduction

Although overall incidence of breast cancer is lower,
Black/African American women have a disproportion-
ately higher risk of mortality [1]. Population-based stud-
ies consistently find that race remains an independent
predictor of survival [2]. Contributing to these disparities
are the often more advanced stages of disease during pre-
sentation or diagnosis, higher malignancy of cancer (i.e.,
triple negative breast cancer), faster tumor growth, ear-
lier metastasis, and insufficient access to screening and
care [3-6].

Given the impact of these factors on survival rates for
Black/African American women with breast cancer, there
is an urgent need to prioritize discussion with patients
regarding their end-of-life wishes to ensure congru-
ence with care given. One way to do this is by initiating
advance care planning (ACP) conversations early to allow
for value-aligned care in this vulnerable patient popula-
tion. ACP involves conversations with patients about
their future clinical care preferences and a key focus is
discussion on aggressive life-sustaining interventions
such as mechanical ventilation (e.g., intubation) and car-
diopulmonary resuscitation (CPR) [7]. The designation
regarding the use of intubation and CPR is made through
official code status placements in the electronic health
record, which include no restrictions on their use (Full
code) or specific restrictions such as do-not-attempt-
resuscitation (DNAR) or do-not-intubate (DNI). Patients
may elect for a DNI or DNAR rather than Full code sta-
tus because such interventions can cause suffering and
subsequent outcomes are often poor [8, 9]. In fact, over
93% of patients with cancer who survive initial resusci-
tation attempts after in-hospital cardiac arrest eventu-
ally die during hospitalization [9]. Specifically, immediate
survival had been observed in 45% of the patients, but
only 13% of these survivors were alive at hospital dis-
charge. Education of such consequences is a common
reason patients with cancer may choose to have orders
restricting the use of aggressive interventions earlier in
the course of cancer [7]. On the other hand, acute clini-
cal deterioration is also a common reason for restrictive
code order placements near the end of life and is related
to reduced patient involvement [7, 10]. Therefore, aggres-
sive interventions may conflict with patient values and
the designation of a code status order early in the course
of cancer care is crucial for maximizing patient engage-
ment [11].

Current guidelines recommend that ACP discussions
occur following any changes in the treatment plan or
prognosis of patients with cancer [12]. Specifically, docu-
mentation of the goals of care should occur within one
month of a diagnosis with metastatic cancer, within 48 h
of admission to any hospital or intensive care unit, and
before intervention with mechanical ventilation. It is
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further advised that ACP discussions occur prior to the
initiation of a chemotherapy regimen or invasive proce-
dures due to the potential impact these treatments may
have on patients’ decision-making capacity. Considering
the significant role of chemotherapy, mastectomies, and
other invasive treatments during the treatment of breast
cancer as well as the heightened risk of mortality associ-
ated with potential metastatic disease (occurring in close
to 12% of patients) [13], ensuring the timely documen-
tation of code status is particularly vital. This notion is
reiterated by the American Medical Association Code of
Medical Ethics which recommends that physicians dis-
cuss resuscitative interventions in the early stages of care,
while patients maintain their decisional capability [14].

Despite the urgent need and existing recommenda-
tions, ACP conversation rates are low in the US and
even lower among Black/African American patients [6].
Hence, documentation of code status remains expectedly
low among patients with cancer, with only 15.5% of those
diagnosed with metastatic breast cancer at a prominent
US medical center having a code status order [15]. More-
over, the majority of these discussions are not timely as
they often occur during hospitalization [16]. Although
no racial differences in code status documentation have
been found in patients with metastatic cancer of any kind
[15], racial disparities have not been investigated in the
code status documentation of patients with breast cancer
at any stage of disease. Black/African American patients
may benefit the most from increased early documenta-
tion due to their disproportionately high rates of death
from breast cancer [6]. Without improved documen-
tation, Black/African American patients are hindered
from communicating their end-of-life wishes to the
healthcare team who may in turn provide resuscitative
interventions that deviate from patients’ values [17]. For
instance, despite Black/African American patients being
more likely to receive life-prolonging care compared to
White patients (19.7% vs. 6.9%), Black/African American
patients who had end-of-life discussions with their phy-
sician were more inclined to opt for symptom-directed
care over life-prolonging measures [17]. This may indi-
cate that Black/African American patients may be receiv-
ing lower rates of end-of-life discussion, implying that
their preferences regarding resuscitative interventions
may not be adequately respected.

Given the low rates of code status documentation and
the possibility of changes in patient wishes through-
out the course of illness, there is a need to characterize
the rates of code status documentation to determine
which factors affect presence of code status documenta-
tion after the first encounter for breast cancer. Previous
research has examined the factors associated with ACP
(e.g., physician availability [18]), code status documenta-
tion (e.g., religious affiliation or higher number of clinic
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visits [15]) and ACP’s effects on the alignment between
patients’ end-of-life care preferences and the care they
receive; however, the timing and specific factors associ-
ated with code status documentation, an important out-
come of ACP discussions, have not been examined in
women with breast cancer. Further, these effects have not
been investigated among patients with any diagnosis of
breast cancer, which encompasses patients in any type
of clinical care setting, as well as any phase of disease;
this includes the early phases prior to clinical deteriora-
tion when patients may have greater ability to commu-
nicate their treatment preferences. The aim of this study
was to obtain a more comprehensive understanding of
code status documentation in patients diagnosed with
any stage of breast cancer. This involved characterizing
the frequency of code status documentation and exam-
ining factors that affect its presence after patients’ first
clinical encounter for breast cancer. Additionally, this
study aimed to determine factors independently associ-
ated with code status documentation in patients with
breast cancer and particularly whether race will emerge
as a significant factor after controlling for the effects of
covariates.

Methods

Data were drawn from the electronic health records of
a cohort of 7,814 women with a breast cancer diagnosis
over a 5-year period (2016-2021) treated at the Univer-
sity of Chicago Medical Center (UCMC), a large, urban
medical center with a catchment area serving one of the
largest African American communities in the United
States [19]. The University of Chicago Institutional
Review Board approved the extraction of these data
(IRB21-0160). Included were patients with breast can-
cer 18 years of age or older. Excluded were patients with
no encounters at this institution where breast cancer is a
diagnosis (ICD-10 codes starting with C50) or those that
do not have encounter information after the first encoun-
ter for breast cancer (indicating that care was likely trans-
ferred to another institution). The final analytic sample
included 7524 women with breast cancer. See Fig. 1. for
flowchart of cohort selection.

Measures

Outcome

Presence of code status documentation was defined as a
manually entered code status order (Full code, DNAR,
or DNAR/DNI) at the same or any subsequent clinical
encounter following the first encounter for breast cancer.
The presence of a manually entered Full code order indi-
cates that a discussion regarding treatment preferences
occurred and preference toward resuscitative interven-
tions was given. On the other hand, the absence of any
code status orders indicates that discussion had not
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occurred and UCMC policy requires an assumed Full
code for these patients. The current study only consid-
ers manually entered codes. Covariates. Body mass index
(BMI) components (height and weight) are from the
earliest available encounter following first breast cancer
encounter. Presence of any inpatient stays was defined
as a time-dependent variable that remains “No” until the
first inpatient encounter and then remains “Yes” until
the end of follow-up. Similarly, metastatic breast cancer
(Secondary malignant neoplasm of breast; ICD-10 code
of C79.81) was defined as a time-dependent variable.
Demographic characteristics included age, race, ethnic-
ity, and marital status. Race and ethnicity were included
as separate dummy-coded variables as this information
was extracted from the electronic health record where
information on patient race and ethnicity is recorded
separately. This study adheres to the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) guidelines [20] Fig. 1.

Statistical analysis

Continuous variables are described using medians
with interquartile ranges and categorical variables are
described using frequencies with percentages. Compari-
son of variables related to code status documentation
between patients that died and those that did not die
were made using Wilcoxon rank sum and Pearson Chi-
squared/Fisher’s exact tests for continuous and categori-
cal variables, respectively.

The impact of Black/African American race, ethnic-
ity, age during first encounter, marital status, inpatient
stays, and metastatic breast cancer on code status docu-
mentation was assessed using Kaplan-Meier curves and
log-rank tests [21]. Variables with significant log-rank
tests were assessed for the Cox proportional hazard (PH)
[22] assumption imposed by the model using the scaled
Schoenfeld residuals test. This indicates that the hazard
ratio for a given covariate is constant over time and an
extended version of the Cox model can be fit using an
interaction between the covariate and time. A model
with Black/African American race and ethnicity as the
only covariates and a multivariate model with all the
covariates were fit to compare the hazard ratio estimates
for Black/African American race. The outcome of interest
was presence of any code status orders. Time to code sta-
tus documentation is defined as the number of days from
the first breast cancer encounter to the first encounter
where code status was documented. Patients who have
died without any code status orders were censored given
that death from breast cancer is unlikely to occur unex-
pectedly and there would likely be ample opportunity
to place a code status order. Statistical significance was
defined as p-value<0.05. All analyses were conducted
using R version 4.2.1.
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Fig. 1 Flowchart of cohort selection

Results
Our sample included 545 (7.2%) patients with code sta-
tus documentation after the first breast cancer encoun-
ter and 6979 (92.8%) patients without. The median (IQR)
age of our sample was 61 (50.4, 70.0). The majority of
the sample was White (60.5%) or Black/African Ameri-
can (28.9%). We found that among patients with code
status orders, 107 (34.3%) had a power of attorney and
177 (44.5%) had an advance directive. In contrast, among
patients patients without code status orders, 205 (65.7%)
had a power of attorney and 221 (55.5%) had an advance
directive. Table 1 shows the descriptive characteris-
tics of the sample stratified by presence of code status
documentation.

Supplementary Table 1 shows information on code sta-
tus documentation such as code status, timing, and clini-
cal setting stratified by patient mortality. In sum, women

who died had a higher number of code status orders (2 vs.
1; p-value<0.001) and less time until the first code status
was documented (336 vs. 747 days; p-value <0.001). Their
first, second, and last code status orders were more likely
to be DNAR or DNAR/DNI and occur in an inpatient
hospital setting (all p-values<0.001). Only 22 (<0.1%)
patients had code status documentation at the first breast
cancer encounter. Most patients had only one (1n=323)
or two (n=115) code status orders documented but the
maximum was 16. Two-hundred twenty-two patients
had any code status transitions (two or more code status
orders). Of those, the first code was Full for 99 (44.6%),
DNAR for 18 (8.1%), and DNAR/DNI for 105 (47.3%)
patients. The last code was Full for 84 (37.8%), DNAR for
22 (9.9%), and DNAR/DNI for 116 (52.3). See Supple-
mentary Fig. 1.
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Fig. 2 Kaplan Meier curve of survival by patient race

The Schoenfeld residuals test indicated that age does
not meet the PH assumption (p-value<0.001). We there-
fore assessed a time-interaction with this variable and
found a very small effect size (HR <1.001; p-value <0.001)
and therefore opted for a parsimonious model without
an age by time interaction. Increased rate of code status
documentation was seen for Black/African American
patients (HR=3.11; 95% CI: 1.87, 5.20) compared to other
race groups in the unadjusted model. The multivariate
model which adjusted for race and ethnicity as dummy
variables, age at first encounter, diagnosis of metastatic
breast cancer, prior inpatients stays, marital status, and
BMI at first encounter (Table 2) showed greater than
twice the likelihood of code status documentation for
Black/African American (HR=2.74; 95% CI: 1.75, 4.28)
patients compared to patients in all other race groups.
Increased likelihood was also seen for those with any
inpatient stays compared to those without prior inpatient
stays at any given time point (HR=2.41; 95% CIL: 2.06,
2.81) and those with metastatic breast cancer compared
to those who do not currently have metastatic breast can-
cer (HR=10.30, 95% CI: 6.33, 16.7). Additionally, there
was increased likelihood of code status documentation as
age during the first encounter increased (HR=1.02, 95%
CI: 1.01, 1.03). Decreased likelihood was seen for married
patients compared to single patients (HR=0.64; 95% CI:
0.53, 0.77) and those with a marital status that was other
or unknown (HR=0.52; 95% CI: 0.32, 0.82). There was
also a decreased likelihood of code status documentation
as BMI during the first encounter increased (HR=0.98,
95% CI: 0.97, 0.99).

Black/African-American —t— Other or Unknown

Discussion

The current study of women with breast cancer aimed
to characterize code status orders and their transitions
as well as examine factors associated with presence of
code status orders after the first encounter for breast
cancer. We find that code status orders were overall low
in this patient sample, but lower in White patients. No
differences in BMI were found between patients with
and without code status orders. However, presence of
an advance directive was lower in patients that did have
code status orders indicating that these components may
not be encompassed by a broad advance care planning
discussion.

In patients with code status orders, we observed
greater frequency of code status orders in patients who
died, who also had less time until the first code status
order and were more likely to have restrictive code status
orders (i.e., DNAR, DNAR/DNI). Code status documen-
tation during the first breast cancer encounter was very
uncommon. This is consistent with research showing
that the time from first encounter to clinical deteriora-
tion can be long for patients with breast cancer and cor-
roborates previous studies’ observations [7, 10] that code
status orders may be prompted by acute clinical deterio-
ration near the end of life. Indirect measures of clinical
deterioration measures in patients with breast cancer
may include weight loss [23], inpatient hospital stays [24],
and metastatic cancer [25], which are all associated with
greater mortality risk. Indeed, the Cox model indicated
that indirect measures of cancer severity such as lower
BMI, metastatic breast cancer, and inpatient hospital
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Table 1 Descriptive characteristics of women with breast cancer stratified by presence of code status orders

Overall Code status orders
Characteristics N = 75241 Yes, N =545 (7.24%)' No, N = 6979 (92.8%)'
Age (years) 61 (50.4, 70) 69 (57.5, 77) 60 (50.1, 69)
Race
White 4,532 (60.5%) 159 (3.5%) 4,373 (96.5%)
Asian/Mideast Indian 272 (3.6%) 6 (2.2%) 266 (97.8%)
Black/African-American 2,166 (28.9%) 360 (16.6%) 1,806 (83.4%)
Other or Unknown 522 (7.0%) 20 (3.8%) 502 (96.2%)
Ethnicity
Not Hispanic or Latino 6,899 (92.1%) 515 (7.5%) 6,384 (92.5%)
Hispanic or Latino 340 (4.5%) 25 (7.4%) 315 (92.6%)
Other or Unknown 253 (3.4%) 5 (2.0%) 248 (98.0%)

Marital status

Single 1,698 (22.6%)
Divorced 535 (7.1%)
Married 4,113 (64.7%)

Other or unknown 479 (6.4%)

Widowed 699 (9.3%)
BMI 28 (23.8, 33)
Any inpatient stays 1,629 (21.7%)
Metastatic breast cancer 18 (0.2%)

Insured at any point of care 7,131 (94.8%)
312 (4.2%)
398 (5.3%)
739 (9.8%)

Power of attorney
Advance directive

Patient died

201 (11.8%)

1,497 (88.2%)

52 (9.7%) 483 (90.3%)
167 (4.1%) 3,946 (95.9%)
15 (3.1%) 464 (96.9%)
110 (15.7%) 589 (84.3%)
28 (23.5, 33) 28 (23.9, 33)
493 (30.3%) 1,136 (69.7%)
18 (100.0%) 0 (0.0%)

541 (7.6%) 6,590 (92.4%)
107 (34.3%) 205 (65.7%)
177 (44.5%) 221 (55.5%)
260 (35.2%) 479 (64.8%)

Median (IQR); n (%)

stays emerge as independent predictors of code status
documentation. However, this is particularly alarming
as previous research suggests that code status changes
associated with clinical deterioration are related to lower
patient engagement [7]. This is likely due to the result-
ing urgency of being asked to make decisions shortly
after being informed of the current prognosis. There is
therefore a salient need to maximize patient engagement
by initiating conversation about end of life wishes well
before a considerable clinical deterioration occurs in this
patient population. Failing to do so may result in patients
being unable to sufficiently communicate their treatment
preferences and receiving aggressive end-of-life care that
does not align with their values.

Moreover, our finding that patients who are not part-
nered are more likely to have code status documentation
may be attributed to their heightened awareness of the
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importance of advance care planning, as they lack reli-
ance on family to make end of life decisions [26].
Lastly, we find that Black/African American race is

associated with higher likelihood of code status docu-
mentation compared to other race groups. This difference
remained even when accounting for indirect measures
of cancer severity such as BMI, inpatient hospital stays
and metastatic breast cancer. Despite the initial expecta-
tion that ACP conversations and subsequent code status
orders may be lower in Black/African American patients
with breast cancer given similar findings for ACP in over-
all patient populations [6], our study findings present the
opposite. However, this finding may reflect racial dispari-
ties in the risk of mortality such as higher malignancy of
cancer in Black/African American patients at the initial
encounter [3]. A possibility is that healthcare providers
may be recognizing and addressing the increased mortal-
ity risk faced by Black/African American patients, which
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Table 2 Adjusted cox proportional hazard model of code status documentation

Characteristic HR! 95% CI' p-value
Black/African-American 2.74 1.75, 4.28 <0.001
White 099 064,154 >0.9
Asian/Mideast Indian 0.83 0.40, 1.72 0.6
Hispanic or Latino 1.13 0.50, 2.55 0.8
Not Hispanic or Latino 0.64 0.29,1.39 0.3
Age during first encounter 1.02 1.01,1.03 <0.001
Diagnosis of metastatic breast cancer 103 6.33,16.7 <0.001
Inpatient stays 2.41 2.06, 2.81 <0.001
Marital status

Single - -

Divorced 0.94 0.73,1.21 0.6

Married 0.64 0.53,0.77 <0.001

Other or unknown 0.52 0.32,0.82 0.006

Widowed 1.07 0.87,1.31 0.5
Body mass index during first encounter  0.98  0.97,0.99  <0.001

'HR = Hazard Ratio, Cl| = Confidence Interval

prompts the discussion of end-of-life care. This promotes
goal-concordant care and may foster improved trust and
physician-communication which may ultimately improve
patient outcomes. Additional research is needed to
understand the effects of staging and disease severity on
code status documentation. This is underscored by the
possibility that the care team may be prompted to initi-
ate discussion on code status if the clinical findings from
imaging and laboratory tests indicate a more aggressive
form of breast cancer, as is more likely the case with
Black/African American patients, even if clinical deterio-
ration has not occurred. This study is among the first to
examine code status documentation specifically among
patients with breast cancer, so there is currently limited
information on existing interventions aimed at improv-
ing this aspect and future research is needed in this area.

It is shown that ACP not only enhances the alignment
between patient preferences with the care they receive,
but also improves patient-physician communication and
fosters greater patient trust. This is especially impor-
tant for Black/African American patients who are more
likely to experience distrust towards their care team or
have concerns about discrimination, factors which may

contribute to delays in seeking care or receiving a timely
diagnosis [3]. Finally, ACP may also mitigate the growing
concern of the overtreatment of breast cancer through
the use of mastectomies, particularly in Black/African
American women who face a higher risk of this in cases
when they view the surgeon as having the primary role
in decision-making [27]. By encouraging shared decision-
making, ACP can empower patients to actively partici-
pate in their care, promoting more equitable treatment
outcomes.

Limitations

Although consideration of the time between code status
documentation and death may be important to ensure
that code status discussions occur well before clinical
deterioration or death, we did not have information on
the date of death for over half the patients with code sta-
tus orders who died. Future work is needed to determine
the frequency of code status orders placed following
clinical deterioration for this patient population. Another
limitation of this study is the absence of insurance status
adjustment in our model due to the instability of insur-
ance coverage across clinical encounters. The patients
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included in the cohort were treated over a five-year
period during which insurance status may have changed
multiple times. This instability could influence access and
quality of healthcare services including ACP discussions,
potentially impacting the timing and frequency of code
status orders. Further, we did not have information on
breast cancer stage which is a direct measure of disease
severity. Instead, we used indirect measures including
inpatient hospital stays and metastatic cancer to charac-
terize the relationship between code status documenta-
tion and clinical deterioration. Additionally, we recognize
the importance of patient-clinician communication in
influencing advance care planning (ACP) and end-of-life
care. However, our EHR-extracted data did not include
standardized measures of patient-clinician communica-
tion and, therefore, we were not able to account for this
in our analysis. Further, we opted not to account for
socioeconomic status in our analysis because its rela-
tionship to ACP is inconclusive and the available proxies
(e.g., zip code, health insurance, income, and education)
are frequently outdated or incomplete in the EHR [28].
Lastly, there are known limitations to using race and eth-
nicity as covariates in regression models when race and
ethnicity interact with other covariates or the outcome.
We were not able to include robust measures of socio-
economic status in our model, and therefore, it is unclear
whether results are related to differences in racial groups
or effects of unmeasured social disadvantage.

Conclusions

Code status documentation in this sample of women
with breast cancer was low overall, yet rates were higher
among Black/African American patients. Future research
is needed to identify factors unique to Black/African
American women that would further increase code sta-
tus documentation. Understanding these factors will help
shape interventions to ensure that goal-concordant care
can be prioritized among patients with breast cancer.

Abbreviations

ACP Advance care planning

DNAR Do Not Attempt Resuscitation

DNI Do Not Intubate

UCMC University of Chicago Medical Center

CPR Cardiopulmonary resuscitation
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