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Abstract

IMPORTANCE Declining treatment negatively affects health outcomes among patients with cancer.
Limited research has investigated national trends of and factors associated with treatment
declination or its association with overall survival (OS) among patients with breast cancer.

OBJECTIVES To examine trends and racial and ethnic disparities in treatment declination and racial
and ethnic OS differences stratified by treatment decision in US patients with breast cancer.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cross-sectional study used data for
patients with breast cancer from the 2004 to 2020 National Cancer Database. Four treatment
modalities were assessed: chemotherapy, hormone therapy (HT), radiotherapy, and surgery. The
chemotherapy cohort included patients with stage I to IV disease. The HT cohort included patients
with stage I to IV hormone receptor–positive disease. The radiotherapy and surgery cohorts included
patients with stage I to III disease. Data were analyzed from March to November 2023.

EXPOSURE Race and ethnicity and other sociodemographic and clinicopathologic characteristics.

MAIN OUTCOMES AND MEASURES Treatment decision, categorized as received or declined, was
modeled using logistic regression. OS was modeled using Cox regression. Models were controlled for
year of initial diagnosis, age, sex, health insurance, median household income, facility type,
Charlson-Deyo comorbidity score, histology, American Joint Committee on Cancer stage, molecular
subtype, and tumor grade.

RESULTS The study included 2 837 446 patients (mean [SD] age, 61.6 [13.4] years; 99.1% female),
with 1.7% American Indian, Alaska Native, or other patients; 3.5% Asian or Pacific Islander patients;
11.2% Black patients; 5.6% Hispanic patients; and 78.0% White patients. Of 1 296 488 patients who
were offered chemotherapy, 124 721 (9.6%) declined; 99 276 of 1 635 916 patients (6.1%) declined
radiotherapy; 94 363 of 1 893 339 patients (5.0%) declined HT; and 15 846 of 2 590 963 patients
(0.6%) declined surgery. Compared with White patients, American Indian, Alaska Native, or other
patients (adjusted odds ratio [AOR], 1.47; 95% CI, 1.26-1.72), Asian or Pacific Islander patients (AOR,
1.29; 95% CI, 1.15-1.44), and Black patients (AOR, 2.01; 95% CI, 1.89-2.14) were more likely to decline
surgery; American Indian, Alaska Native, or other patients (AOR, 1.13; 95% CI, 1.05-1.21) and Asian or
Pacific Islander patients (AOR, 1.21; 95% CI, 1.16-1.27) were more likely to decline chemotherapy; and
Black patients were more likely to decline radiotherapy (AOR, 1.05; 95% CI, 1.02-1.08). Asian or
Pacific Islander patients (AOR, 0.81; 95% CI, 0.77-0.85), Black patients (AOR, 0.86; 95% CI,
0.83-0.89), and Hispanic patients (AOR, 0.66; 95% CI, 0.63-0.69) were less likely to decline HT.
Furthermore, Black patients who declined chemotherapy had a higher mortality risk than White
patients (adjusted hazard ratio [AHR], 1.07; 95% CI, 1.02-1.13), while there were no OS differences
between Black and White patients who declined HT (AHR, 1.05; 95% CI, 0.97-1.13) or radiotherapy
(AHR, 0.98; 95% CI, 0.92-1.04).
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Abstract (continued)

CONCLUSIONS AND RELEVANCE This cross-sectional study highlights racial and ethnic disparities
in treatment declination and OS, suggesting the need for equity-focused interventions, such as
patient education on treatment benefits and improved patient-clinician communication and shared
decision-making, to reduce disparities and improve patient survival.

JAMA Network Open. 2024;7(5):e249449. doi:10.1001/jamanetworkopen.2024.9449

Introduction

In the US, breast cancer (BC) is the most common malignant neoplasm and the second leading cause
of cancer deaths among women, with an estimated 287 850 new diagnoses and 43 250 deaths in
2022.1,2 BC diagnosis and treatment can take a heavy toll on patients’ physical, mental, psychosocial,
and financial health. Cancer treatment and care services require interdisciplinary and
multidisciplinary collaborations and effective patient-clinician communication and shared decision-
making, while respecting patient autonomy.3 Some patients with cancer choose to decline treatment
despite clinician recommendations and treatment benefits. Declining curative treatment can have a
detrimental effect on these patients’ short-term and long-term health outcomes and quality of life.4-6

Studies have documented elevated risks of all-cause and disease-specific mortality in patients with
cancer who forgo treatment recommended by their clinicians.7-11

Previous research in colorectal,8,9,11 ovarian,12 lung,13-15 or mixed cancer cohorts16,17 has found
that older age, racial and ethnic minority background (eg, Hispanic, non-Hispanic Asian or Pacific
Islander, or non-Hispanic Black), low socioeconomic status, and late-stage presentations are
associated with declination of therapies. For BC, several analyses have reported similar
sociodemographic and clinical factors associated with treatment declination in this patient
population.7,10,18-22 However, these studies focused on either chemotherapy or surgery only or the
associations of treatment decisions with mortality, and most of them did not evaluate the pattern
and long-term trends associated with treatment declination among patients with BC. Although a few
studies have assessed racial and ethnic disparities in declination of surgery or chemotherapy, they
largely focused on Black and Hispanic patients, and, to a lesser extent, Asian patients,10,18,19,21 and 2
analyses included only White women.4,7 There remain gaps in the literature regarding national trends
in declination of treatment recommendations, racial and ethnic disparities, sociodemographic and
clinicopathologic characteristics associated with treatment declination, and the implication of
treatment declination for overall survival (OS) among patients with BC.

To fill these gaps, we conducted this study with the primary aim of examining trends and factors
associated with declination of 4 treatment modalities (ie, chemotherapy, hormone therapy [HT],
radiotherapy, and surgery), using a US nationwide oncology registry. The secondary aim was to
assess the OS of patients with BC stratified by race and ethnicity and treatment decision.

Methods

This cross-sectional study was granted a waiver for informed consent and a review exemption by the
University of Chicago institutional review board because we used deidentified data that do not
identify hospitals, health care practitioners, or patients. The study followed the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) reporting guideline.

Data Source and Study Cohorts
This retrospective study analyzed data collected from patients with BC in the 2004 to 2020 National
Cancer Database (NCDB), a joint project of the Commission on Cancer of the American College of
Surgeons and the American Cancer Society.23 The NCDB is a clinical oncology registry that captures
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approximately 72% of new cancer diagnoses from more than 1500 Commission on Cancer–
accredited programs in the US annually.24-26

We constructed 4 patient cohorts with 4 treatment modalities: chemotherapy, HT,
radiotherapy, and surgery. Stage group was based on the American Joint Committee on Cancer
cancer staging. The chemotherapy cohort included patients with stage I to IV disease who were
recommended for chemotherapy in the neoadjuvant or adjuvant setting. The HT cohort consisted of
patients with stage I to IV hormone receptor–positive BC with recommended HT. The radiotherapy
or surgery cohort was limited to patients with stage I to III disease, because neither treatment is the
standard of care for stage IV BC.

Measures
Decision on recommended treatment was classified as received or declined. Chemotherapy, HT,
radiotherapy, or surgery administered as the first course of therapy was categorized as received. If
the treatment was recommended by a patient’s clinician but declined by the patient, their family
members, or guardians, it was categorized as declined. Trends in declination of therapies or surgeries
from 2004 to 2020 were assessed. Moreover, to examine the pattern of treatment declination, we
tabulated the number of therapies patients eligible were for (only 1, 2, 3, all) and the number of
therapies declined by the patients (0, only 1, 2, 3, all).

OS was defined as an event or censored at the time of death from all causes or last known
patient contact. The index time for OS was the date of initial diagnosis of BC. Per the NCDB, mortality
information was not available for patients diagnosed in 2020 due to limited time of follow-up;
therefore, these patients were excluded from survival analysis. Median follow-up time and 5-year and
10-year rates of OS were calculated stratified by race and ethnicity and treatment decision.

Race and ethnicity were self-reported, and racial and ethnic groups were categorized as
American Indian, Alaska Native, or other (non-Hispanic), Asian or Pacific Islander (non-Hispanic),
Black (non-Hispanic), Hispanic, and White (non-Hispanic). Other is a racial and ethnic group listed in
the NCDB and represents patients who were classified as other by local cancer registries. The NCDB
does not specifically define race and ethnicity classified into other. Additional patient characteristics
included age at diagnosis, sex assigned at birth, type of health insurance (uninsured, private,
Medicaid, Medicare, and other government or unknown), median household income quartile
(<$40 227, $40 227-$50 353, $50 354-$63 332, and �$63 333), rural-urban residence, facility type,
Charlson-Deyo comorbidity index (CCI; 0, 1, and �2), cancer stage group, histology, molecular
subtype, tumor grade, and year of initial diagnosis.

Statistical Analysis
Sociodemographic and clinicopathologic factors were compared between treatment administration
and declination using Pearson χ2 tests for nominal data and t tests for continuous data. To examine
time trends in treatment declination, we fit generalized linear models with the log link and binomial
distribution. Multivariable logistic regression was used to model the odds of treatment declination
as a function of race and ethnicity and other patient characteristics. We fit separate logistic
regression models for the 4 cohorts and reported adjusted odds ratios (AORs) with 95% CIs. The
Kaplan-Meier method was used to estimate medial survival time, 5-year and 10-year OS rates, and
corresponding 95% CIs. Stratified by treatment decision, we assessed differential OS by race and
ethnicity using log-rank tests, followed by modeling the risk of all-cause mortality using multivariable
Cox proportional hazards regression. Adjusted hazard ratios (AHRs) and 95% CIs were calculated.
The level of significance was set at P < .05 and hypothesis tests were 2-sided.

Per the NCDB, patients who did not receive recommended treatment and did not have a reason
noted or with an unknown status of treatment administration in their medical records were
categorized as missing. We observed that the rate of missing treatment decision varied over time
(eTable 1 in Supplement 1) and patient characteristics differed by missing status (eTables 2-5 in
Supplement 1). Therefore, we conducted a sensitivity analysis using inverse probability weighting
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(IPW) to examine the robustness of the results. The probability of missing each treatment was
estimated using multivariable logistic regression in the 4 patient cohorts. All statistical analyses were
performed using the Stata 17 software package (StataCorp) from March to November 2023.

Results

Patient Characteristics
The study included 2 837 446 patients (mean [SD] age, 61.6 [13.4] years; 99.1% female), of whom
1.7% were American Indian, Alaska Native, or other, 3.5% were Asian or Pacific Islander, 11.2% were
Black, 5.6% were Hispanic, and 78.0% were White. By insurance status, 49.9% of patients had
private insurance or managed care, 39.3% of patients had Medicare insurance, and 6.3% of patients
had Medicaid insurance. Most patients (55.6%) had stage I disease, and nearly three-quarters of
patients (74.0%) had hormone receptor-positive and ERBB2-negative disease (eTable 6 in
Supplement 1).

Prevalence of and Trends in Treatment Declination
Overall, 124 721 of 1 296 488 patients (9.6%) who were offered chemotherapy declined; 99 276 of
1 635 916 patients (6.1%) declined radiotherapy; 94 363 of 1 893 339 patients (5.0%) declined HT;
and 15 846 of 2 590 963 patients (0.6%) declined surgery. Regarding the pattern of declination,
8516 patients (0.4%) declined all treatments for which they were eligible and 240 223 patients
(9.8%) declined 1 to 3 therapies; 2 210 675 (89.9) patients received all recommended treatments
(Table 1). From 2004 to 2020, there were significant increasing trends in declination of HT (change
per year, 1.97%; 95% CI, 0.50% to 3.45%; P for trend = .008), radiotherapy (change per year, 5.62%;
95% CI, 4.73% to 6.52%; P for trend < .001), and surgery (change per year, 11.12%; 95% CI, 8.43% to
13.88%; P for trend < .001), while the declination of chemotherapy decreased over time (change per
year, –0.96%; 95% CI, –1.07% to –0.84%; P for trend < .001) (Figure 1). Because the IPW-adjusted
(eTable 7 in Supplement 1) and IPW-unadjusted AORs (Table 2) were very similar, we report the AORs
and 95% CIs without missingness adjustment.

Racial and Ethnic Disparities and Factors Associated With Treatment Declination
In the chemotherapy cohort, 10.3% of White patients declined, compared with 8.7% of American
Indian, Alaska Native, or other patients; 8.8% of Asian or Pacific Islander patients; 8.1% of Black
patients; and 5.7% of Hispanic patients (P < .001) (eTable 8 in Supplement 1). After covariate
adjustment, American Indian, Alaska Native, or other patients (AOR, 1.13; 95% CI, 1.05 to 1.21), Asian
or Pacific Islander patients (AOR, 1.21; 95% CI, 1.16-1.27), and Black patients (AOR, 1.03; 95% CI, 1.01 to
1.06) were more likely to decline chemotherapy, while Hispanic patients (AOR, 0.78; 95%, 0.75 to
0.82) were less likely than White patients to decline chemotherapy (Table 2). Older age was
associated with greater odds of declination (AOR per 10-year increase, 2.38 ; 95% CI, 2.35 to 2.40).
Compared with privately insured patients, uninsured patients (AOR, 1.61; 95% CI, 1.51 to 1.72) and
patients with Medicaid (AOR, 1.51; 95% CI, 1.46 to 1.57) had greater odds of declination. Patients with
a lower median household income or tumor grade had higher odds of declining chemotherapy, while

Table 1. Patterns of Declination of Recommended Cancer Therapies in Patients With Breast Cancer

Recommended therapies
declined, No.

Therapies recommended, No.

1 2 3 4
None (ie, received all
recommended therapies)

188 140 (98.5) 552 402 (93.0) 1 018 420 (89.3) 451 713 (84.5)

1 2778 (1.5) 39 509 (6.7) 96 502 (8.5) 55 246 (10.3)

Any 2 NA 1908 (0.3) 23 451 (2.1) 14 962 (2.8)

Any 3 therapies NA NA 1754 (0.2) 10 553 (2.0)

All 4 NA NA NA 2076 (0.4)
Abbreviation: NA, not applicable.
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those with late-stage disease were less likely to decline (Table 2). To explore chemotherapy decisions
based on multigene assays, we performed a subgroup analysis of patients with early-stage, hormone
receptor–positive and ERBB2-negative BC after surgery. Consistent in both 21-gene and 70-gene
assay groups, patients with high risk scores were less likely to have declined chemotherapy than
those with low to intermediate risk scores, while those who were not tested had a declination rate in
the middle (eTable 9 in Supplement 1).

In the HT cohort, the distribution of treatment declination differed by race and ethnicity
(American Indian, Alaska Native, or other, 4.8%; Asian or Pacific Islander, 4.1%; Black, 4.2%; Hispanic,
3%; and White, 5.2%; P < .001) (eTable 10 in Supplement 1). After controlling for potential
confounders, American Indian, Alaska Native, or other patients (AOR, 0.66; 95% CI, 0.63 to 0.69),
Asian or Pacific Islander patients (AOR, 0.81; 95% CI, 0.77 to 0.85), and Black patients (AOR, 0.86;
95% CI, 0.83 to 0.89) were less likely to decline HT than White patients (Table 2). Older age was
associated with higher odds of declination (AOR per 10-year increase, 1.44; 95% CI, 1.42 to 1.45).
Uninsured patients (AOR, 1.61; 95% CI, 1.49 to 1.73) and patients with Medicaid (AOR, 1.44; 95% CI,
1.38 to 1.50) had greater odds of declination than privately insured patients. Late-stage disease was
associated with lower odds of declining HT (Table 2).

In the radiotherapy cohort, the treatment declination rates were 5.5% for American Indian,
Alaska Native, or other patients, 5.2% for Asian or Pacific Islander patients, 6.2% for Black patients,
4.1% for Hispanic patients, and 6.2% for White patients (P < .001) (eTable 11 in Supplement 1). On
multivariable analysis, Black patients (AOR, 1.05; 95% CI, 1.02 to 1.08) were more likely to decline
radiotherapy, while Hispanic patients (AOR, 0.74; 95% CI, 0.70 to 0.77) were less likely to decline
radiotherapy than White patients (Table 2). Older patients had greater odds of declination (AOR per
10-year increase, 2.08; 95% CI, 2.06 to 2.10). Compared with privately insured patients, uninsured
patients (AOR, 1.97; 95% CI, 1.83 to 2.12), patients with Medicaid (AOR, 1.87; 95% CI, 1.79 to 1.94), and
patients with Medicare (AOR, 1.09; 95% CI, 1.07 to 1.12) had a higher likelihood of declining
treatment. Having a lower median household income, greater CCI scores, stage II to III disease, or
grade 1 to 2 disease were associated with greater odds of declination (Table 2).

In the surgery cohort, 0.7% of American Indian, Alaska Native, or other patients, 0.6% of Asian
or Pacific Islander patients, 1.1% of Black patients, 0.4% of Hispanic patients, and 0.6% of White

Figure 1. Adjusted Proportions for Declination of Recommended Treatment Among Patients With Breast Cancer
Over Time
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Table 2. Sociodemographic and Clinicopathologic Factors Associated with Treatment Declination:
Multivariable Logistic Regression

Variable

AOR (95% CI)

Chemotherapy
cohorta,b

Hormone therapy
cohortc,d

Radiotherapy
cohorte,b Surgery cohorte,b

Race and ethnicity

American Indian,
Alaska Native, or Otherf

1.13 (1.05-1.21) 1.04 (0.96-1.11) 1.02 (0.94-1.09) 1.47 (1.26-1.72)

Asian or Pacific Islander 1.21 (1.16-1.27) 0.81 (0.77-0.85) 1.01 (0.96-1.06) 1.29 (1.15-1.44)

Black 1.03 (1.01-1.06) 0.86 (0.83-0.89) 1.05 (1.02-1.08) 2.01 (1.89-2.14)

Hispanic 0.78 (0.75-0.82) 0.66 (0.63-0.69) 0.74 (0.70-0.77) 0.80 (0.71-0.89)

White 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Age at diagnosis,
per 10-y increase

2.38 (2.35-2.40) 1.44 (1.42-1.45) 2.08 (2.06-2.10) 2.83 (2.77-2.90)

Sex

Male 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Female 1.34 (1.23-1.47) 1.35 (1.22-1.49) 1.04 (0.94-1.16) 2.02 (1.59-2.57)

Type of health insurance

Uninsured 1.61 (1.51-1.72) 1.61 (1.49-1.73) 1.97 (1.83-2.12) 4.83 (4.22-5.51)

Private or managed care 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Medicaid 1.51 (1.46-1.57) 1.44 (1.38-1.50) 1.87 (1.79-1.94) 3.19 (2.91-3.48)

Medicare 1.04 (1.01-1.06) 1.02 (0.99-1.04) 1.09 (1.07-1.12) 0.94 (0.89-1.00)

Other government or
unknown

1.02 (0.96-1.09) 1.00 (0.93-1.07) 1.09 (1.02-1.16) 1.17 (1.00-1.38)

Median household
income quartilesg

<$40 227 1.04 (1.01-1.07) 0.87 (0.84-0.90) 1.16 (1.13-1.20) 1.14 (1.07-1.22)

$40 227–$50 353 1.06 (1.03-1.09) 0.95 (0.92-0.97) 1.11 (1.08-1.13) 1.13 (1.07-1.20)

$50 354–$63 332 1.05 (1.03-1.08) 1.00 (0.98-1.02) 1.09 (1.07-1.12) 1.06 (1.01-1.12)

≥$63 333 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Rural/urban areah

Metropolitan 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Urban 0.94 (0.92-0.97) 0.96 (0.93-0.99) 1.01 (0.99-1.04) 0.83 (0.77-0.89)

Rural 0.92 (0.85-0.98) 0.96 (0.89-1.03) 1.05 (0.98-1.12) 0.68 (0.55-0.83)

Type of cancer program

Community 0.94 (0.91-0.98) 1.07 (1.03-1.11) 0.92 (0.89-0.95) 0.89 (0.82-0.97)

Comprehensive
community

1.10 (1.08-1.13) 1.19 (1.16-1.22) 1.00 (0.98-1.02) 0.88 (0.83-0.92)

Academic or research 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Integrated network 1.03 (1.00-1.05) 1.13 (1.10-1.16) 1.03 (1.01-1.06) 0.90 (0.85-0.96)

Charlson-Deyo
comorbidity index

0 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

1 0.98 (0.95-1.00) 0.89 (0.87-0.91) 1.06 (1.03-1.08) 0.75 (0.70-0.80)

≥2 1.24 (1.20-1.29) 1.03 (0.99-1.07) 1.38 (1.34-1.43) 1.03 (0.96-1.11)

AJCC stage group

I 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

II 0.49 (0.48-0.50) 0.73 (0.71-0.74) 1.26 (1.23-1.28) 2.69 (2.56-2.83)

III 0.26 (0.25-0.27) 0.59 (0.56-0.61) 1.20 (1.16-1.23) 4.32 (4.06-4.61)

IV 0.25 (0.24-0.26) 0.31 (0.29-0.34) - -

Tumor grade

1 2.30 (2.24-2.37) 1.19 (1.16-1.22) 1.21 (1.17-1.24) 1.33 (1.24-1.43)

2 1.51 (1.48-1.54) 0.93 (0.91-0.96) 1.04 (1.01-1.06) 1.27 (1.20-1.34)

3 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Abbreviations: AOR, adjusted odds ratio; AJCC,
American Joint Committee on Cancer.
a Among patients with stage I to IV breast cancer.
b Additionally adjusted for histologic type, molecular

subtype, and year of initial diagnosis.
c Among patients with stage I to IV hormone receptor–

positive breast cancer.
d Additionally adjusted for histologic type, ERBB2

status, and year of initial diagnosis.
e Among patients with stage I to III breast cancer.
f Other is a racial and ethnic group listed in the

National Cancer Database and represents patients
who were classified as Other by local cancer
registries. The National Cancer Database does not
specifically define race and ethnicity classified
into other.

g Based on the 2016 American Community Survey
data, spanning years 2012 to 2016 and adjusted for
2016 inflation.

h Measured by matching the state and county FIPS
code of the patient recorded at the time of diagnosis
against 2013 files published by the United States
Department of Agriculture Economic
Research Service.
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patients declined (P < .001) (eTable 12 in Supplement 1). After adjusting for covariates, American
Indian, Alaska Native, or other patients (AOR, 1.47; 95% CI, 1.26 to 1.72), Asian or Pacific Islander
patients (AOR, 1.29; 95% CI, 1.15 to 1.44), and Black patients (AOR, 2.01; 95% CI, 1.89 to 2.14) were
more likely to decline, while Hispanic patients (AOR, 0.80; 95% CI, 0.71 to 0.89) were less likely to
decline surgery than White patients (Table 2). Older patients had greater odds of declination (AOR
per 10-year increase, 2.83; 95% CI, 2.77 to 2.90). Patients without insurance (AOR, 4.83; 95% CI,
4.22 to 5.51) and patients with Medicaid (AOR, 3.19; 95% CI, 2.91 to 3.48) had higher odds of declining
than privately insured patients. Having a median household income of less than $40 227 (AOR,1.14;
95% CI, 1.07 to 1.22), $40 227 to $50 353 (AOR, 1.13; 95% CI, 1.07 to 1.20), or $50 354 to $63 332
(AOR, 1.06; 95% CI, 1.01 to 1.12) was associated with higher odds of declining surgery. Patients with
late-stage disease or lower tumor grade were more likely to decline surgery (Table 2).

Racial and Ethnic OS Differences by Treatment Decision
Consistent across all treatment cohorts, patients who received treatment had a longer median
follow-up time (eTable 13 in Supplement 1) and higher 5-year and 10-year OS survival rates (eTable 14
in Supplement 1) than patients who declined treatment. When stratified by treatment decision, there
were significant differences in OS across racial and ethnic groups (Figure 2 and eFigure in
Supplement 1). In the adjusted Cox models (Table 3), Black patients who received chemotherapy
(AHR, 1.15; 95% CI, 1.13 to 1.17), HT (AHR, 1.15; 95% CI, 1.13 to 1.17), radiotherapy (AHR, 1.13; 95% CI, 1.11
to 1.16), or surgery (AHR, 1.10; 95% CI, 1.09 to 1.12) had a greater risk of dying than White patients
who received the treatment. Among patients who declined chemotherapy, Black patients also had a
higher mortality risk than White patients (aHR, 1.07; 95% CI, 1.02 to 1.13) (Table 3). A similar OS rate
was observed between Black and White patients who declined HT (AHR, 1.05; 95% CI, 0.97 to 1.13) or
radiotherapy (AHR, 0.98; 95% CI, 0.92 to 1.04). Among patients who declined surgery, Black
patients had a lower mortality risk than White patients (aHR, 0.82; 95% CI, 0.75 to 0.91). Regardless
of treatment decision, American Indian, Alaska Native, or other; Asian or Pacific Islander; and
Hispanic patients had a lower risk of dying than White patients (Table 3). Additionally, no insurance
or public insurance, lower median household income, higher CCI scores, and late-stage disease were
independently associated with a greater mortality risk among patients with BC stratified by
treatment decision across all cohorts (eTables 15-18 in Supplement 1).

Discussion

In this cross-sectional study using data from a large retrospective cohort of patients with BC, we
found significant increasing trends in declination of HT, radiotherapy, and surgery from 2004 to
2020 and racial and ethnic and socioeconomic disparities in treatment declination. In particular, the
increasing declination of treatment recommendations was more pronounced for radiotherapy and
surgery. Older age, having public or no insurance, lower median household income, comorbidities,
nonmetastatic disease, and lower tumor grade were associated with treatment declination.
Furthermore, racial and ethnic differences in OS varied by treatment decision. Specifically, Black
patients who declined chemotherapy had a greater mortality risk than White patients, while there
were no OS differences between Black and White patients who declined HT or radiotherapy.

Our study expands on prior research findings by including radiotherapy and HT (in addition to
chemotherapy and surgery), American Indian, Alaska Native, or other and Asian or Pacific Islander
races and ethnicities as well as pattern and long-term trends of treatment declination. We found that
1 in 10 patients declined at least 1 type of recommended treatment, 1 in 10 patients declined
chemotherapy, 5.0% to 6.0% of patients declined HT or radiotherapy, and less than 1.0% of patients
declined surgery. These results are aligned with prior study observations in patients with BC using
the Surveillance, Epidemiology, and End Results (SEER) and early-year NCDB data.4,7,19-22 Fwelo
et al21 and Gaitanidis et al10 further observed increasing trends in 2004 to 2013 and 2010 to 2017
SEER data. However, these studies10,21 assessed surgery only; whereas we found that rates of
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declination of HT and radiotherapy also significantly increased, while the chemotherapy declination
rate decreased from 2004 to 2020. Given that the exact reasons for declining treatment
recommendations are not collected by the NCDB, it is unclear what has driven the increases or
decrease over time. Meanwhile, it is important to note the decreased trends in declination of
chemotherapy between 2018 and 2020, which we hypothesized were probably due to the more
accurate chemotherapy decisions based on multigene assays, eg, the 21-gene assay and the 70-gene
assay. The findings from our subgroup analysis suggest that multigene assay testing results probably
influence the decision or receipt of chemotherapy and may partially explain the decreasing trend in
the declination of chemotherapy recommendations from 2018 to 2020, as more patients received
multigene assay testing in recent years. Future investigations are needed to decipher the growing
trends and patterns of treatment declination in populations of patients with BC.

Compared with White patients, Black patients were more likely to decline chemotherapy or
surgery; Hispanic patients had a 20% lower likelihood of declining either treatment. Our results
support previous findings, as Rapp et al17 and Shahi et al22 have reported that Black patients were
twice as likely as White patients to decline surgery in early-stage BC cohorts. Studies also have

Table 3. Racial and Ethnic Differences in Overall Survival Among Patients With Breast Cancer Stratified by Treatment Decision

Race and ethnicity

HR (95% CI)

Among patients who declined treatment Among patients who received treatment

Unadjusted Model 1a Model 2b Unadjusted Model 1a Model 2b

Chemotherapy cohortc

American Indian, Alaska Native,
or otherd

0.90 (0.83-0.98) 1.05 (0.95-1.15) 0.86 (0.75-1.00) 0.85 (0.83-0.88) 0.89 (0.86-0.93) 0.88 (0.83-0.93)

Asian or Pacific Islander 0.56 (0.52-0.60) 0.73 (0.67-0.78) 0.68 (0.61-0.75) 0.65 (0.63-0.66) 0.74 (0.71-0.76) 0.73 (0.70-0.76)

Black 1.10 (1.07-1.14) 1.25 (1.20-1.29) 1.07 (1.02-1.13) 1.44 (1.43-1.46) 1.33 (1.32-1.35) 1.15 (1.13-1.17)

Hispanic 0.71 (0.66-0.75) 0.80 (0.75-0.86) 0.70 (0.63-0.77) 0.87 (0.85-0.89) 0.81 (0.79-0.83) 0.77 (0.75-0.80)

White 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Hormone therapy cohorte

American Indian, Alaska Native,
or otherd

0.74 (0.65-0.84) 1.02 (0.89-1.17) 0.78 (0.64-0.95) 0.79 (0.77-0.82) 0.92 (0.88-0.95) 0.87 (0.82-0.91)

Asian or Pacific Islander 0.58 (0.53-0.65) 0.86 (0.77-0.96) 0.73 (0.63-0.84) 0.54 (0.53-0.56) 0.71 (0.69-0.73) 0.68 (0.66-0.71)

Black 1.16 (1.11-1.22) 1.41 (1.34-1.49) 1.05 (0.97-1.13) 1.29 (1.28-1.31) 1.30 (1.28-1.32) 1.15 (1.13-1.17)

Hispanic 0.76 (0.69-0.83) 0.95 (0.86-1.05) 0.81 (0.71-0.92) 0.73 (0.72-0.74) 0.80 (0.78-0.82) 0.75 (0.73-0.77)

White 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Radiotherapy cohortf

American Indian, Alaska Native,
or otherd

0.81 (0.72-0.90) 1.04 (0.92-1.16) 0.95 (0.81-1.12) 0.79 (0.77-0.82) 0.92 (0.88-0.95) 0.88 (0.83-0.94)

Asian or Pacific Islander 0.54 (0.49-0.59) 0.74 (0.67-0.82) 0.71 (0.62-0.80) 0.60 (0.58-0.61) 0.75 (0.73-0.78) 0.70 (0.66-0.73)

Black 1.02 (0.99-1.06) 1.21 (1.16-1.26) 0.98 (0.92-1.04) 1.31 (1.29-1.33) 1.37 (1.35-1.39) 1.13 (1.11-1.16)

Hispanic 0.69 (0.64-0.75) 0.86 (0.79-0.93) 0.74 (0.66-0.82) 0.81 (0.79-0.82) 0.86 (0.84-0.88) 0.79 (0.76-0.81)

White 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Surgery cohortf

American Indian, Alaska Native,
or otherd

0.79 (0.66-0.94) 0.87 (0.72-1.06) 0.80 (0.62-1.03) 0.75 (0.73-0.77) 0.90 (0.87-0.92) 0.87 (0.83-0.91)

Asian or Pacific Islander 0.45 (0.39-0.53) 0.57 (0.48-0.68) 0.56 (0.44-0.71) 0.53 (0.52-0.54) 0.71 (0.69-0.73) 0.68 (0.66-0.71)

Black 0.79 (0.74-0.83) 0.95 (0.88-1.01) 0.82 (0.75-0.91) 1.22 (1.21-1.23) 1.31 (1.30-1.33) 1.10 (1.09-1.12)

Hispanic 0.61 (0.53-0.69) 0.73 (0.64-0.85) 0.69 (0.57-0.84) 0.72 (0.71-0.74) 0.83 (0.81-0.84) 0.76 (0.74-0.78)

White 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Abbreviation: HR, hazard ratio.
a Adjusted for age at diagnosis, sex, type of health insurance, median household income

quartile, and type of cancer program.
b Adjusted for age at diagnosis, sex, type of health insurance, median household income

quartile, type of cancer program, Charlson-Deyo comorbidity score, histology,
American Joint Committee on Cancer stage group, molecular subtype (in the hormone
therapy cohort: only ERBB2 status was adjusted for), tumor grade, and year of initial
diagnosis.

c Among patients with stage I-IV breast cancer.
d Other is a racial and ethnic group listed in the National Cancer Database and represents

patients who were classified as Other by local cancer registries. The National Cancer
Database does not specifically define race and ethnicity classified into other.

e Among patients with stage I to IV, hormone receptor–positive breast cancer.
f Among patients with stage I to III breast cancer.
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documented that among patients with stage III to IV BC or hormone receptor–positive and ERBB2-
negative BC and high-risk scores on multigene assays, Black patients had a 9.0% to 20.0% greater
likelihood of declining chemotherapy, while Hispanic patients were 18.0% less likely to do so,
compared with White patients.18,19 However, these studies did not compare American Indian, Alaska
Native, or other patients or Asian or Pacific Islander patients with White patients; whereas, we found
that American Indian, Alaska Native, or other patients and Asian or Pacific Islander patients were
13.0% and 21.0% more likely to decline chemotherapy and were 29.0% and 47.0% more likely to
decline surgery, respectively. Patients from racial and ethnic minority groups, except American
Indian, Alaska Native, or other patients, were 19.0% to 34.0% less likely than White patients to
decline HT. Black patients were 5.0% more likely to decline radiotherapy and Hispanic patients had a
26.0% lower likelihood of declining radiotherapy. In addition, older age, lack of insurance or
Medicaid, lower median household income, advanced stage group, and higher tumor grade were
associated with a significantly greater likelihood of declining systemic therapies or surgery,
suggesting that differential rates of treatment declination not only are affected by clinicopathological
factors but also may reflect socioeconomic disparities.

Qualitative studies have indicated that older patients with metastatic cancer or advanced chronic
conditions forgo clinician recommendations because of diagnosis denial and fear of treatment adverse
effects.27-30 Patient-clinician communication, shared decision-making, and trust can affect patients’
treatment decisions.29,31,32 Other factors, including lack of health care access and advanced disease,
also are associated with treatment declination, consistent with our observations in this study. There are
other reasons for forgoing treatment recommendations, and they may differ across racial and ethnic
groups. Further research is necessary to explore and quantitatively measure these reasons and the
complex interplay with socioeconomic and health care access measures that leads to racial and ethnic
disparities in treatment declination among patients with BC. Closing these socioeconomic inequity
gaps, patient education on treatment benefits, patient-clinician relationship building, and improved
communication and share decision-making are essential to reduce the racial and ethnic disparities.

Our survival analysis results of patients who received treatment align with existing literature on
racial and ethnic OS differences in the US BC population.1,2 OS disparities between Black and White
patients remained after controlling for patient characteristics. Consistent with previous findings in
patients with colorectal, breast, or ovarian cancers,7-12 patients with BC who forwent treatment
recommendations experienced worse survival than those who received therapies. Furthermore, we
found racial and ethnic disparities in OS stratified by treatment decision. In particular, among patients
who declined chemotherapy, Black patients had a 7% greater mortality risk than White patients, but
both groups had a similar OS if they declined radiotherapy or HT. Mortality risks were lower among
American Indian, Alaska Native, or other patients, Asian or Pacific Islander patients, and Hispanic
patients across all treatment cohorts. Interestingly, Black patients who declined surgery had better
survival than White patients. Patients lacking access to care, with late-stage presentation or higher
tumor grade, or with multiple comorbid conditions also experienced poor OS, irrespective of
treatment modality. These findings suggest that treatment decisions, socioeconomic indicators, and
clinical factors do not address racial and ethnic survival differences in patients with BC. Lifestyle
behaviors, genetic predisposition, the environment, and other risk factors that are not collected by
the NCDB could have contributed to these survival disparities, which warrants future research on the
intersections of these factors and treatment declination.

Limitations
To our knowledge, this study is the largest to date evaluating the pattern and long-term trends of and
racial and ethnic disparities in treatment declination and mortality risk among patients with BC at the
national level, but it has some limitations. First, underreporting is likely, given the nature of the NCDB
registry, and patient perceptions toward treatment recommendations are not ascertained. Further
research is necessary to explore and accurately capture the reasons why patients with BC decline
recommendations. Another limitation pertains to the lack of information on whether patients sought
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a second opinion from other clinicians or whether patients who declined treatment later decided to
receive the treatment. Third, there are unmeasured potential confounders, eg, marital status, social
support, cultural backgrounds, and religious beliefs, that may play an important role in treatment
decisions, affecting the racial and ethnic disparities observed, as well as patient frailty in the survival
analysis. This study was also limited by not assessing declination of various specific systemic therapy
regimens, as the rate probably differs; nor did were assess how these might impact other health
outcomes, which is worth exploring in future studies. Additionally, the patient cohorts may not be
representative of all patients with BC in the US. However, our findings were consistent with SEER
population-based study results.

Conclusions

In this nationwide cross-sectional study of patients with BC, the treatment declination rate was
highest for chemotherapy and lowest for surgery, with significantly increased trends over time in HT,
radiotherapy, and surgery cohorts. Patients from racial and ethnic minority groups were more likely
to decline chemotherapy, radiotherapy, or surgery but less likely to decline HT than White patients.
Older age, socioeconomic disparities, and advanced disease also were associated with patients’
decision to forgo treatment recommendations. Black patients who declined chemotherapy had a
higher risk of mortality than White patients, while no OS difference between Black and White
patients who declined HT or radiotherapy. Regardless of treatment modality, American Indian, Alaska
Native, or other, Asian or Pacific Islander, and Hispanic patients had better survival. Our findings
highlight racial and ethnic disparities in declination of treatment recommendations and OS,
suggesting the need for equity-focused interventions, eg, patient education on treatment benefits,
patient-clinician relationship building, and improved patient-clinician communication and shared
decision-making, to reduce the disparities and improve patients’ survival outcomes.

ARTICLE INFORMATION
Accepted for Publication: February 28, 2024.

Published: May 9, 2024. doi:10.1001/jamanetworkopen.2024.9449

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2024 Freeman
JQ et al. JAMA Network Open.

Corresponding Author: Dezheng Huo, MD, PhD, Department of Public Health Sciences, University of Chicago,
5841 S Maryland Ave, MC2000, Chicago, IL 60637 (dhuo@bsd.uchicago.edu).

Author Affiliations: Department of Public Health Sciences, University of Chicago, Chicago, Illinois (Freeman, Li,
Huo); Center for Health and the Social Sciences, University of Chicago, Chicago, Illinois (Freeman); Pritzker School
of Medicine, University of Chicago, Chicago, Illinois (Li, David); NorthShore Research Institute, NorthShore
University HealthSystem, Evanston, Illinois (Fisher, David); Department of Surgery, NorthShore University
HealthSystem, Evanston, Illinois (Yao); Center for Clinical Cancer Genetics and Global Health, University of Chicago,
Chicago, Illinois (Huo).

Author Contributions: Drs Freeman and Huo had full access to all of the data in the study and takes responsibility
for the integrity of the data and the accuracy of the data analysis.

Concept and design: Freeman, Huo.

Acquisition, analysis, or interpretation of data: All authors.

Drafting of the manuscript: Freeman, Li, Yao.

Critical review of the manuscript for important intellectual content: Freeman, Li, Fisher, David, Huo.

Statistical analysis: Freeman, Li, Fisher, Huo.

Obtained funding: Freeman, Huo.

Administrative, technical, or material support: Freeman, Freeman, Fisher, Fisher, Huo, Huo.

Supervision: David, Huo.

JAMA Network Open | Oncology Racial and Ethnic Disparities in Patients With Breast Cancer Declining Treatment

JAMA Network Open. 2024;7(5):e249449. doi:10.1001/jamanetworkopen.2024.9449 (Reprinted) May 9, 2024 11/14

Downloaded from jamanetwork.com by guest on 05/24/2024

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.9449&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.9449
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.9449
mailto:dhuo@bsd.uchicago.edu


Conflict of Interest Disclosures: Dr None reported.

Funding/Support: This study received funding support in part from Breast Cancer Research Foundation (grant No.
BCRF-23-071), Susan G. Komen Foundation (grant No. TREND21675016), the National Cancer Institute (grant No.
P20CA233307), and the National Institute on Aging (grant No. T32AG000243).

Role of the Funder/Sponsor: The funders had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

Disclaimer: The National Cancer Database (NCDB) is a joint project of the Commission on Cancer of the American
College of Surgeons and the American Cancer Society. The data used in the study are derived from a deidentified
NCDB file. The American College of Surgeons and the Commission on Cancer have not verified and are not
responsible for the analytic or statistical methods used, or the conclusions drawn from these data by the
investigators. The contents of this work are solely the responsibility of the authors and do not necessarily
represent the official views of the National Cancer Institute or the National Institute on Aging.

Meeting Presentation: This findings of this study were presented at the 46th Annual San Antonio Breast Cancer
Symposium; December 8th, 2023; San Antonio, Texas.

Data Sharing Statement: See Supplement 2.

REFERENCES
1. Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA Cancer J Clin. 2023;73(1):17-48. doi:10.3322/
caac.21763

2. Giaquinto AN, Sung H, Miller KD, et al. Breast cancer statistics, 2022. CA Cancer J Clin. 2022;72(6):524-541. doi:
10.3322/caac.21754

3. National Cancer Institute. Communication in cancer care. Accessed February 11, 2024. https://www.cancer.gov/
about-cancer/coping/adjusting-to-cancer/communication-hp-pdq

4. Joseph K, Vrouwe S, Kamruzzaman A, et al. Outcome analysis of breast cancer patients who declined
evidence-based treatment. World J Surg Oncol. 2012;10:118. doi:10.1186/1477-7819-10-118

5. Deviany PE, Ganti AK, Islam KMM. Factors associated with treatment refusal and impact of treatment refusal on
survival of patients with small cell lung cancer. Oncology (Williston Park). 2021;35(3):111-118. doi:10.46883/ONC.
2021.3503.0111

6. Liu CY, Chen WT, Kung PT, et al. Characteristics, survival, and related factors of newly diagnosed colorectal
cancer patients refusing cancer treatments under a universal health insurance program. BMC Cancer. 2014;
14:446. doi:10.1186/1471-2407-14-446

7. Verkooijen HM, Fioretta GM, Rapiti E, et al. Patients’ refusal of surgery strongly impairs breast cancer survival.
Ann Surg. 2005;242(2):276-280. doi:10.1097/01.sla.0000171305.31703.84

8. Alty IG, Dee EC, Cusack JC, et al. Refusal of surgery for colon cancer: sociodemographic disparities and survival
implications among US patients with resectable disease. Am J Surg. 2021;221(1):39-45. doi:10.1016/j.amjsurg.
2020.06.020

9. Kaltenmeier C, Malik J, Yazdani H, et al. Refusal of cancer-directed treatment by colon cancer patients: risk
factors and survival outcomes. Am J Surg. 2020;220(6):1605-1612. doi:10.1016/j.amjsurg.2020.04.022

10. Gaitanidis A, Alevizakos M, Tsalikidis C, Tsaroucha A, Simopoulos C, Pitiakoudis M. Refusal of cancer-directed
surgery by breast cancer patients: risk factors and survival outcomes. Clin Breast Cancer. 2018;18(4):
e469-e476. doi:10.1016/j.clbc.2017.07.010

11. Delisle M, Singh S, Howard J, Panda N, Weppler AM, Wang Y. Refusal of colorectal cancer surgery in the United
States: Predictors and associated cancer-specific mortality in a Surveillance, Epidemiology, and End Results (SEER)
cohort. Surg Open Sci. 2020;2(4):12-18. doi:10.1016/j.sopen.2020.07.001

12. Wallace SK, Lin JF, Cliby WA, Leiserowitz GS, Tergas AI, Bristow RE. Refusal of recommended chemotherapy for
ovarian cancer: risk factors and outcomes: a National Cancer Data Base study. J Natl Compr Canc Netw. 2016;14
(5):539-550. doi:10.6004/jnccn.2016.0062

13. Duma N, Idossa DW, Durani U, et al. Influence of sociodemographic factors on treatment decisions in
non–small-cell lung cancer. Clin Lung Cancer. 2020;21(3):e115-e129. doi:10.1016/j.cllc.2019.08.005

14. Suh WN, Kong KA, Han Y, et al. Risk factors associated with treatment refusal in lung cancer. Thorac Cancer.
2017;8(5):443-450. doi:10.1111/1759-7714.12461

15. Bassiri A, Badrinathan A, Alvarado CE, et al. Uncovering health-care disparities through patient decisions in
lung cancer surgery. J Surg Res. 2024;293:248-258. doi:10.1016/j.jss.2023.09.013

JAMA Network Open | Oncology Racial and Ethnic Disparities in Patients With Breast Cancer Declining Treatment

JAMA Network Open. 2024;7(5):e249449. doi:10.1001/jamanetworkopen.2024.9449 (Reprinted) May 9, 2024 12/14

Downloaded from jamanetwork.com by guest on 05/24/2024

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.9449&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.9449
https://dx.doi.org/10.3322/caac.21763
https://dx.doi.org/10.3322/caac.21763
https://dx.doi.org/10.3322/caac.21754
https://www.cancer.gov/about-cancer/coping/adjusting-to-cancer/communication-hp-pdq
https://www.cancer.gov/about-cancer/coping/adjusting-to-cancer/communication-hp-pdq
https://dx.doi.org/10.1186/1477-7819-10-118
https://dx.doi.org/10.46883/ONC.2021.3503.0111
https://dx.doi.org/10.46883/ONC.2021.3503.0111
https://dx.doi.org/10.1186/1471-2407-14-446
https://dx.doi.org/10.1097/01.sla.0000171305.31703.84
https://dx.doi.org/10.1016/j.amjsurg.2020.06.020
https://dx.doi.org/10.1016/j.amjsurg.2020.06.020
https://dx.doi.org/10.1016/j.amjsurg.2020.04.022
https://dx.doi.org/10.1016/j.clbc.2017.07.010
https://dx.doi.org/10.1016/j.sopen.2020.07.001
https://dx.doi.org/10.6004/jnccn.2016.0062
https://dx.doi.org/10.1016/j.cllc.2019.08.005
https://dx.doi.org/10.1111/1759-7714.12461
https://dx.doi.org/10.1016/j.jss.2023.09.013


16. Aizer AA, Chen MH, Parekh A, et al. Refusal of curative radiation therapy and surgery among patients with
cancer. Int J Radiat Oncol Biol Phys. 2014;89(4):756-764. doi:10.1016/j.ijrobp.2014.03.024

17. Rapp J, Tuminello S, Alpert N, Flores RM, Taioli E. Disparities in surgery for early-stage cancer: the impact of
refusal. Cancer Causes Control. 2019;30(12):1389-1397. doi:10.1007/s10552-019-01240-9

18. Jabbal IS, Bilani N, Yaghi M, Elson L, Liang H, Nahleh ZA. Geographical disparities and factors associated with
the decision to decline chemotherapy in breast cancer. JCO Oncol Pract. 2022;18(9):e1417-e1426. doi:10.1200/OP.
21.00719

19. Bilani N, El Ladki S, Yaghi M, et al. Factors associated with the decision to decline chemotherapy in patients
with early-stage, ER+/HER2- breast cancer and high-risk scoring on genomic assays. Clin Breast Cancer. 2022;22
(4):367-373. doi:10.1016/j.clbc.2022.01.007

20. Relation T, Ndumele A, Bhattacharyya O, et al. Surgery refusal among Black and Hispanic women with
non-metastatic breast cancer. Ann Surg Oncol. 2022;29(11):6634-6643. doi:10.1245/s10434-022-11832-6

21. Fwelo P, Yusuf ZI, Adjei A, Huynh G, Du XL. Racial and ethnic disparities in the refusal of surgical treatment in
women 40 years and older with breast cancer in the USA between 2010 and 2017. Breast Cancer Res Treat. 2022;
194(3):643-661. doi:10.1007/s10549-022-06653-w

22. Shahi S, Meza J, Tandra P, LeVan T, Bagenda DS, Farazi PA. Gender differences in recommended treatment
decisions among breast cancer patients: a study using the National Cancer Database. Clin Breast Cancer. 2022;22
(4):e444-e456. doi:10.1016/j.clbc.2021.11.001

23. American College of Surgeons. National Cancer Database. Accessed July 24, 2022. https://www.facs.org/quality-
programs/cancer-programs/national-cancer-database/

24. Boffa DJ, Rosen JE, Mallin K, et al. Using the National Cancer Database for outcomes research: a review. JAMA
Oncol. 2017;3(12):1722-1728. doi:10.1001/jamaoncol.2016.6905

25. Bilimoria KY, Stewart AK, Winchester DP, Ko CY. The National Cancer Data Base: a powerful initiative to
improve cancer care in the United States. Ann Surg Oncol. 2008;15(3):683-690. doi:10.1245/s10434-007-9747-3

26. Mallin K, Browner A, Palis B, et al. Incident cases captured in the National Cancer Database compared with
those in U.S. population based Central Cancer Registries in 2012-2014. Ann Surg Oncol. 2019;26(6):1604-1612. doi:
10.1245/s10434-019-07213-1

27. Dias LM, Bezerra MR, Barra WF, Rego F. Refusal of medical treatment by older adults with cancer: a systematic
review. Ann Palliat Med. 2021;10(4):4868-4877. doi:10.21037/apm-20-2439

28. Rothman MD, Van Ness PH, O’Leary JR, Fried TR. Refusal of medical and surgical interventions by older
persons with advanced chronic disease. J Gen Intern Med. 2007;22(7):982-987. doi:10.1007/s11606-007-0222-4

29. Khankeh HR, Vojdani R, Saber M, Imanieh M. How do cancer patients refuse treatment: a grounded theory
study. BMC Palliat Care. 2023;22(1):10. doi:10.1186/s12904-023-01132-5

30. Citrin DL, Bloom DL, Grutsch JF, Mortensen SJ, Lis CG. Beliefs and perceptions of women with newly
diagnosed breast cancer who refused conventional treatment in favor of alternative therapies. Oncologist. 2012;17
(5):607-612. doi:10.1634/theoncologist.2011-0468

31. Sheppard VB, Adams IF, Lamdan R, Taylor KL. The role of patient-provider communication for black women
making decisions about breast cancer treatment. Psychooncology. 2011;20(12):1309-1316. doi:10.1002/pon.1852

32. Kim E, Jang SH, Andersen MR, Standish LJ. “I made all decisions myself”: breast cancer treatment decision-
making by receivers and decliners. Asia Pac J Oncol Nurs. 2021;8(3):322-329. doi:10.4103/2347-5625.311952

SUPPLEMENT 1.
eTable 1. Percentage of Treatment “Declined/Received” Missingness Across Patient Cohorts Over Time
eTable 2. Distributions of Patient Characteristics by Chemotherapy Decision Comparing “Declined/Received” Not
Missing vs Missing
eTable 3. Distributions of Patient Characteristics by Hormone Therapy Decision Comparing “Declined/Received”
Not Missing vs Missing
eTable 4. Distributions of Patient Characteristics by Radiotherapy Decision Comparing “Declined/Received” Not
Missing vs. Missing
eTable 5. Distributions of Patient Characteristics by Surgery Decision Comparing “Declined/Received” Not Missing
vs Missing
eTable 6. Overall Characteristics of Patients With Breast Cancer in the National Cancer Database
eTable 7. Sociodemographic and Clinicopathologic Factors Associated With Treatment Declination: Multivariable
Logistic Regression after Inverse Probability Weighting Adjusting for Missingness of Treatment Decision
eTable 8. Associated Characteristics With Decision on Chemotherapy in Patients With Stage I-IV Breast Cancer

JAMA Network Open | Oncology Racial and Ethnic Disparities in Patients With Breast Cancer Declining Treatment

JAMA Network Open. 2024;7(5):e249449. doi:10.1001/jamanetworkopen.2024.9449 (Reprinted) May 9, 2024 13/14

Downloaded from jamanetwork.com by guest on 05/24/2024

https://dx.doi.org/10.1016/j.ijrobp.2014.03.024
https://dx.doi.org/10.1007/s10552-019-01240-9
https://dx.doi.org/10.1200/OP.21.00719
https://dx.doi.org/10.1200/OP.21.00719
https://dx.doi.org/10.1016/j.clbc.2022.01.007
https://dx.doi.org/10.1245/s10434-022-11832-6
https://dx.doi.org/10.1007/s10549-022-06653-w
https://dx.doi.org/10.1016/j.clbc.2021.11.001
https://www.facs.org/quality-programs/cancer-programs/national-cancer-database/
https://www.facs.org/quality-programs/cancer-programs/national-cancer-database/
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaoncol.2016.6905&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.9449
https://dx.doi.org/10.1245/s10434-007-9747-3
https://dx.doi.org/10.1245/s10434-019-07213-1
https://dx.doi.org/10.21037/apm-20-2439
https://dx.doi.org/10.1007/s11606-007-0222-4
https://dx.doi.org/10.1186/s12904-023-01132-5
https://dx.doi.org/10.1634/theoncologist.2011-0468
https://dx.doi.org/10.1002/pon.1852
https://dx.doi.org/10.4103/2347-5625.311952


eTable 9. Distributions of Chemotherapy “Declined/Received” Among Patients With Early-Stage, HR+/ERBB2-
Breast Cancer Post-Surgery, by Multigene Assay Testing Result
eTable 10. Associated Characteristics With Decision on Hormone Therapy in Patients With Stage I-IV, Hormone
Receptor–Positive Breast Cancer
eTable 11. Associated Characteristics With Decision on Radiation Therapy in Patients With Stage I-III Breast Cancer
eTable 12. Associated Characteristics With Decision on Surgery in Patients With Stage I-III Breast Cancer
eTable 13. Kaplan-Meier Estimates of Median Overall Survival Time in Breast Cancer Patients Stratified By
Treatment Decision and Race and Ethnicity
eTable 14. Kaplan-Meier Estimated 5-Year and 10-Year Overall Survival of Breast Cancer Patients Stratified by
Treatment Decision
eTable 15. Associated Factors With Overall Survival in Patients With Stage I-IV Breast Cancer by Treatment Decision
on Chemotherapy
eTable 16. Associated Factors With Overall Survival in Patients With Stage I-IV, HR-Positive Breast Cancer by
Treatment Decision on Hormone Therapy
eTable 17. Associated Factors With Overall Survival in Patients With Stage I-III Breast Cancer by Treatment Decision
on Radiotherapy
eTable 18. Associated Factors With Overall Survival in Patients With Stage I-III Breast Cancer by Treatment Decision
on Surgery
eFigure. Kaplan-Meier Curves for Overall Survival Stratified by Race and Ethnicity in Patients Who Received
Treatment

SUPPLEMENT 2.
Data Sharing Statement

JAMA Network Open | Oncology Racial and Ethnic Disparities in Patients With Breast Cancer Declining Treatment

JAMA Network Open. 2024;7(5):e249449. doi:10.1001/jamanetworkopen.2024.9449 (Reprinted) May 9, 2024 14/14

Downloaded from jamanetwork.com by guest on 05/24/2024


