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Abstract
Background  Although inequality in the prevalence and mortality of metastatic breast cancer (mBC) have been 
documented, the contribution of non-clinical predictors along the care continuum remains unclear. This study aimed 
to identify determinants of disparities along the continuum of care among patients with mBC.

Methods  A retrospective cohort study of patients with mBC under the Medicare Oncology Care Model program was 
conducted with Texas Oncology Network data from July 2016 to June 2021 as well as the County Health Rankings 
and Roadmaps Data. Study outcomes were rates of completion and time to receipt of services across four key care 
junctures: (1) Diagnosis and Evaluation, (2) Treatment Plan Design, (3) Treatment Implementation, and (4) End-of-life 
Care. Race/ethnicity was the primary predictor variable and secondary predictors included sociodemographic and 
clinical characteristics (referred to as the Vulnerability Cluster). Bivariate analysis, multivariable logistic regression, and 
generalized linear models were employed.

Results  Among 460 patients included, mean age was 72.7 years and 98.7% were female; 73.7% were white, followed 
by 10.7% Hispanic, and 7.6% Black. Over 90% received services across the first three junctures. At End-of-life Care, only 
14 (3.04%) received palliative care referral and 34.1% were enrolled in hospice, with an average length of stay (LOS) 
of 32.0 days. Adjusted analyses revealed significant racial/ethnic disparities in the End-of-life Care juncture, especially 
in hospice utilization. Compared to whites, blacks and Hispanics had shorter days to hospice enrollment, by 13.2% 
(Incidence Rate Ratio [IRR] = 0.868, 95% CI = 0.845–0.891, p < 0.001) and 34.8% (IRR = 0.652, 95% CI = 0.635–0.671, 
p < 0.001), respectively, and shorter LOS by 24.6 (IRR = 0.754, 95% CI = 0.645–0.882, p = 0.0004) and 25.3% (IRR = 0.747, 
95% CI = 0.632–0.882, p = 0.0006), respectively. Other vulnerability cluster variables were predictive across care 
junctures.

Conclusions  The vulnerability cluster of variables, even in a Medicare population, were associated with the receipt 
and timeliness of care, especially at end-of-life among patients with mBC. More proactive and equitable care in mBC 
toward the end of their care journey is warranted.
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Introduction
Breast cancer is the most commonly diagnosed cancer 
and the second leading cause of cancer-related death 
among women in the United States (US).1 The incidence 
of female breast cancer in the US has been slowly but 
steadily increasing over the last two decades.1 In 2024, it 
was projected that 310,720 metastatic cases will occur,2 
with approximately 6% of patients presenting with meta-
static breast cancer (mBC) at diagnosis and 12% of those 
diagnosed with breast cancer developing mBC during 
the course of their lifetime.3 For patients with mBC, the 
main treatment goals are to prolong survival and improve 
quality of life (QoL).4 However, the overall survival rate 
of mBC has slightly improved but remains low,5 with a 
5-year survival of approximately 30%,2 while QoL may 
have worsened in the past decade.6.

Disparities in cancer epidemiology in the US have been 
documented for decades7 and race, socioeconomic status 
and geography are key drivers of these disparities.8, 9, 
10 Breast cancer mortality is higher among ethnic/racial 
minorities, including black, 11, 12, 13 Hispanic,11, 12, 
13 and Native American women,12, 13 compared with 
white women. Minorities are also more likely to pres-
ent with mBC11, 13, 14 and black women present with 
more aggressive tumors and experience poorer survival. 
14 Survival disparities (especially black-white disparities) 
persist even after accounting for possible confounders 
such as age, stage, and treatment, 11, 15 indicating that 
other non-clinical factors may contribute to inequalities. 
16.

The purpose of this study was to identify determi-
nants of disparities along the care continuum among 
patients with mBC, utilizing electronic medical records 
(EMR) and administrative claims data from a community 
oncology practice network. Most retrospective studies 
assessing breast cancer disparities have utilized the Sur-
veillance, Epidemiology, and End Results (SEER) data, 17 
and while valuable, they lack treatment variables such as 
distress screening and Advanced Care Planning (ACP) 
that are available from EMR data.

Study model
The conceptual framework was developed to represent 
primary junctures of the mBC care journey (Fig. 1). The 
model identifies four primary junctures – (1) Diagnosis 
and Evaluation, (2) Treatment Plan Design, (3) Treat-
ment Implementation, and (4) End-of-life Care – as key 
phases of care which are hypothesized to be affected by a 
Vulnerability Cluster of variables. The model uses a mul-
tivariable approach in conceptualizing factors that drive 
inequities in the progression of mBC care and served as 
the guiding framework to examine the study aims. The 
aims were to understand the level of and time to receipt 
of recommended care across the four junctures and to 

identify factors that are associated with not receiving 
necessary and/or timely care across these key phases.

Methods
Study design and data source
This multi-site retrospective cohort study utilized EMR 
and administrative claims data from the Texas Oncol-
ogy Network (TxON). TxON is an independent, phy-
sician-led, community-based practice and the largest 
community oncology practice in the US. County Health 
Rankings and Roadmaps Data was used for county-level 
social and structural determinants of health.

Study population
Patients were included if they were diagnosed with mBC 
between July 1, 2016 and December 31, 2018 (the iden-
tification period) and received treatment under the 
Medicare Oncology Care Model (OCM) program. Each 
patient was followed from date of diagnosis until death 
or the end of the observation period set as June 30, 2021.

Outcomes and predictor variables
Study outcomes were receipt and timing of key services 
related to each of the four care junctures, following initial 
diagnosis (Fig. 1). Key services at each juncture included: 
(1) Diagnosis and management: oncology Evaluation and 
Monitoring (E&M) service; (2) Treatment plan design: 
anticancer treatment plan (anticancer therapy, radiation, 
or surgery) ordered and distress screening conducted; (3) 
Treatment implementation: anticancer therapy, radiation, 
or surgery received and advance care planning (ACP) 
visit made; and (4) End-of-life care: palliative care refer-
ral, hospice enrollment and length of stay (LOS), and use 
of chemotherapy in the last 14 days of life. Use of pallia-
tive care and chemotherapy in the last 14 days of life are 
the common indicators of quality of care in end-of-life 
cancer care.18, 19 For all outcomes except the last two 
services (i.e., hospice LOS and use of chemotherapy in 
the last 14 days of life), time to completion was measured 
as number of days from diagnosis date.

Race/ethnicity was the primary predictor variable and 
secondary predictors included other demographics (age, 
gender, marital status), clinical variables (number of met-
astatic sites), and county-level social and structural deter-
minants of health (access to primary care, high school 
completion rate, mammography screening rate, median 
income, percentage of adults reporting fair or poor 
health, residential segregation index, unemployment rate, 
uninsured rate). Predictor variables are referred to as the 
“Vulnerability Cluster” in the study model (Fig.  1). We 
hypothesized that the vulnerability cluster variables were 
significantly related to the receipt and timing of key ser-
vices at each of the four care junctures. Descriptions of 
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outcomes and predictors are detailed in supplementary 
material (See Supplementary Table A1, Additional File 1).

Statistical analyses
Study outcomes and predictor variables were described 
as frequencies and percentages (categorical variables) 
or means and standard deviations and/or medians and 
ranges (continuous variables). Bivariate analyses com-
pared outcomes across racial/ethnic groups. For these 
analyses, a chi-square test was used for the completion 
rates and one-way ANOVA test for time to completions 
(See Supplementary Table A2, Additional File 2). Multi-
variable logistic regression and generalized linear mod-
els (GLM) identified predictors of outcomes with race/
ethnicity as a primary predictor and all other vulner-
ability cluster variables as covariates. Modified Park test 
identified an appropriate link and family for each GLM 
analysis, and appropriate model diagnostics were used to 
assess multicollinearity between covariates. An a priori 
level of significance of p < 0.05 was assumed to determine 

relevant covariates. Analyses were conducted using SAS 
9.4 and STATA 17.

Results
Of the 460 patients with mBC identified, average age was 
72.7 (± 9.7) years (range: 31.0-95.3) and almost all were 
female (98.7%). The majority was white (73.7%), followed 
by Hispanic (10.7%), and Black (7.6%). Less than half 
(40%) were married. They had a mean of 2.1 (± 1.3) meta-
static sites, with 85.7% estrogen receptor positive, 69.6% 
progesterone receptor positive, and 16.3% human epider-
mal growth factor receptor 2 (HER2) positive. Overall, 
patients resided in counties with mostly good to average 
rankings on social and structural determinants of health 
(Table 1).

Rates of completion and time to receipt of services across 
four key care junctures
Descriptive results of key events across the four care 
junctures are shown in Table  2. At Diagnosis and Eval-
uation, all patients (N = 460) received an E&M visit. 

Fig. 1  Study conceptual model
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The average time to an E&M visit was 17.1 (± 18.2; 
Median = 11) days from mBC diagnosis. At Treatment 
Plan Design, a majority received a treatment plan (91.5%) 
and at least one distress screening (86.3%). The average 
times to receipt of a treatment plan and distress screen-
ing were 26.2 (± 41.4; Median = 17) and 820.2 (± 464.1) 
days from diagnosis, respectively. At Treatment Imple-
mentation, most patients received anticancer therapy 
(91.1%), starting an average of 39.4 (± 75.1; Median = 26) 
days from diagnosis. Fewer than 20% received radiation 
(17.8%) and surgery (11.1%). About one-third (33.04) had 
at least one ACP visit that occurred an average of 479.2 
(± 628.6; Median = 98) days from diagnosis. At End-of-
life Care, only 14 (3.0%) received palliative care refer-
ral and 34.1% enrolled in hospice. Among patients who 
died, 58.4% enrolled in hospice (data not shown in the 
table). Hospice enrollment occurred an average of 709.6 
(± 465.1; Median = 611) days from diagnosis. Among 
those with a record of both hospice and death (N = 92), 
the average hospice LOS was 32.0 (± 34.0; Median = 17.5) 
days. Among those with a record of death and receipt of 
chemotherapy within 14 days of death (N = 247), less than 
10% (8.5%) received chemotherapy during this time.

The association between vulnerability cluster variables 
and receipt and time to care across four key care junctures 
in mBC
Bivariate analyses of 423 patients (n = 37 other or 
unknown race/ethnicity were excluded due to small sam-
ple size) showed no significant racial/ethnic variations in 
receipt or time to key services across the care junctures 
when unadjusted for other covariates (i.e., other vulner-
ability cluster variables) (See Supplementary Table A2, 
Additional File 2). For multivariable analysis, an addi-
tional 19 were excluded (n = 5 male patients and n = 14 for 
missing values), resulting in a total of 404 patients in the 

Variables N (%) Mean 
(SD)

Age 72.66 
(9.65)

Gender
  Female 454 

(98.70)
  Male 6 (1.30)
Race/Ethnicity
  White 339 

(73.70)
  Hispanic 49 

(10.65)
  Black 35 

(7.61)
  Asian 6 (1.30)
  Other 4 (0.87)
  Declined/Unknown 27 

(5.87)
Marital Status
  Married 184 

(40.00)
  Widowed 123 

(26.74)
  Single 65 

(14.13)
  Unknown 36 

(7.83)
Number of Metastatic sites 2.07 (1.28)
Social and Structural Determinants of 
Health(County level)*
  Access to primary carea 2092.67 

(1098.86)
  Access to other primary care providersb 2050.30 

(1267.42)
  High school completionc 0.90 (0.05)
  Mammography screening (Medicare 
patients)d

0.58 (0.06)

  Median Incomee 57,671.79
(14,168.33)

  Poor or fair healthf 0.18 (0.05)
  Residential segregation indexg

    Black/White 44.86 
(9.26)

    Nonwhite/White 29.29 
(7.28)

Table 1  Descriptive findings of the vulnerability cluster variables 
(predictor variables) of patients with mBC (N = 460) Variables N (%) Mean 

(SD)
  Unemploymenth 0.04 (0.01)
  Uninsuredi 0.19 (0.04)
* As reported by County Health Rankings (except median income reported by 
the US Census Bureau)

a Ratio of population to primary care physicians

b Ratio of population to primary care providers other than physicians

c Percentage of adults ages 25 and over with a high school diploma

d Percentage of female Medicare enrollees ages 65–74 that received an annual 
mammography screening

e Median reported income for 2018 as reported bythe US Census Bureau at the 
zip code level of the patient

f Percentage of adults reporting fair or poor health (age-adjusted)

g Residential segregation index for black/white and non-white/white

h Percentage of population aged ≥ 16 unemployed but seeking work

i Percentage of adults under the age of 65 who do not have health insurance

Table 1  (continued) 
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cohort. Four factors from the County Health Rankings 
(poor or fair health, unemployment rate, median income, 
and uninsured rate) were excluded due to multicollinear-
ity. Table 3 shows results of the multivariable models for 
each outcome, with all results adjusted for other model 
covariates.

At Diagnosis and Evaluation, compared to those who 
were married, those with unknown marital status had 
58.9% more days between diagnosis and E&M visit (Rate 
Ratio [RR] = 1.589, 95% CI = 1.108–2.278, p = 0.0119). At 
Treatment Plan Design, a treatment plan was present for 
373 out of 404 patients. Each additional metastatic site 
resulted in a 77.5% higher likelihood of having a treat-
ment plan (Odds Ratio [OR] = 1.775, 95% CI = 1.118–
2.817, p = 0.0150). Among those with treatment plans 
(n = 373), a one unit increase in the residential segrega-
tion index for black/white (i.e., greater residential seg-
regation) was associated with 2.4% longer days from 
the diagnosis to date of treatment plan (RR = 1.024, 95% 
CI = 1.006–1.044, p = 0.0102). A one-year increase in 
age and unknown marital status (compared to married 

status) were associated with a 3.9% (OR = 0.961, 95% 
CI = 0.927–0.997, p = 0.0338) and a 67.7% (OR = 0.323, 
95% CI = 0.113–0.926, p = 0.0354) lower likelihood of hav-
ing a distress screening, respectively.

At Treatment Implementation, a total of 372 of 404 
patients started treatment. Each additional metastatic site 
was associated with a 68.6% higher likelihood of starting 
anticancer therapy (OR = 1.686, 95% CI = 1.088–2.613, 
p = 0.0195). While none of the covariates were associated 
with the likelihood of receiving radiation therapy, older 
patients were less likely to undergo surgery (OR = 0.957, 
95% CI = 0.922–0.994, p = 0.0238). Due to small sample 
sizes, multivariable analysis could not be performed 
for “days to radiation” and “days to surgery” outcomes. 
Among those who had an ACP visit (n = 136), a one unit 
increase in access to primary care providers other than 
physicians was associated with 0.07% fewer days from 
diagnosis to ACP visit (RR = 0.9993, 95% CI = 0.9988–
0.9998, p = 0.0095).

At End-of-life Care, only 14 of 404 patients received a 
palliative care referral. A one-year increase in age was 
associated with a 9.4% lower likelihood of receiving a 
referral (OR = 0.906, 95% CI = 0.840–0.977, p = 0.0101). 
“Days to palliative care referral” could not be assessed 
due to the limited sample size. Among those with a death 
record (n = 217; data not shown), a total of 128 (59.0%) 
were enrolled in hospice. None of the vulnerability 
cluster variables was associated with enrollment. How-
ever, regarding days from diagnosis to hospice enroll-
ment, compared to white patients, black and Hispanic 
patients had shorter days, by 13.2% (Incidence Rate Ratio 
[IRR] = 0.868, 95% CI = 0.845–0.891, p < 0.001) and 34.8% 
(IRR = 0.652, 95% CI = 0.635–0.671, p < 0.001), respec-
tively. Among other person-level covariates, older age, 
all marital statuses other than being married, and more 
metastatic sites were associated with shorter days from 
diagnosis to enrollment. Among neighborhood-level 
covariates, longer days between diagnosis and enroll-
ment were associated with higher access to primary care 
physicians, higher high school completion, and a higher 
residential segregation index for black/white. However, 
higher access to primary care providers other than phy-
sicians and a higher residential segregation index for 
white/non-white were associated with shorter days from 
diagnosis to enrollment. Note that these results must be 
carefully interpreted considering results pertaining to 
patient mortality data.

In addition, characteristics of deaths were examined to 
address any potential bias regarding survival. Additional 
analysis showed similar tendencies with those from hos-
pice enrollment: black and Hispanic patients experienced 
shorter diagnosis to death periods of 18.6% (IRR = 0.814, 
95% CI = 0.800-0.829, p < 0.001) and 17.8% (IRR = 0.822, 
95% CI = 0.807–0.837, p < 0.001), respectively, than white 

Table 2  Descriptive findings across four key care junctures in 
mBC (N = 460)
Care Juncture Receipt of 

Service
Time to Receipt of 
Service
(in Days)

N (%) Mean (SD) Median 
(Range)

Diagnosis and Evaluation
  Evaluation and Manage-
ment (E&M) Visit

460 (100.0) 17.1 (18.2) 11.0 (0-211)

Treatment Plan Design
  Treatment Plan 421 (91.5) 26.2 (41.4) 17.0 (0-642)
  Distress Screening 397 (86.3) 820.2 

(464.1)
841.0 
(0-2017)

Treatment Implementation
  Anticancer Therapy Start 419 (91.1) 39.4 (75.1) 26.0 (0-1022)
  Radiation Start 82 (17.8) 51.6 (142.1) 22.0 (0-1201)
  Surgery Start 51 (11.1) 398.4 

(406.9)
223 (0-1491)

  Advance Care Planning 
(ACP) Visit

152 (33.0) 479.2 
(628.6)

98.0 (0-2107)

End of Life Care
  Palliative Care Referral 14 (3.0) 1362.9 

(452.4)
1383.5 
(6-1796)

  Hospice Enrollment 157 (34.1) 709.6 
(465.1)

611.0 
(16-2030)

  Hospice Length of Stay 
(LOS)a

N/A 32.0 (34.0) 17.5 (2-146)

  Chemotherapy within 14 
days of deathb

21 (8.5) N/A N/A

aN = 92 based on those who have a record of both ‘hospice enrollment’ and 
‘death,’ (n = 146) and information about hospice length of stay (LOS)

bN = 247 based on those who have a record of both ‘death’ (n = 250) and 
information about whether or not they received chemotherapy within 14 days 
of death
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Care Juncture Outcome Analysis 
used

N Significant Factors at p < 0.05
Factor β/OR/

RR/IRR
95% CI
lower

95% CI
upper

p-value

Diagnosis and 
Evaluation

E&M visita N/Aa 418 - - - - -
Days to E&M 
visit

GLM-
Gamma

404
(missing 
n = 14)

Marital status Unknown
(vs. Married)

1.589 1.108 2.278 0.0119

Treatment Plan 
Design

Treatment 
Plan

Logistic Y = 373, 
N = 31

Number of metastatic
sites

1.775 1.118 2.817 0.0150

Days to 
Treatment 
Plan date

GLM-
Gamma

373 Residential segregation index for
black/whiteb

1.024 1.006 1.044 0.0102

Distress 
Screening

Logistic Y = 353, 
N = 51

Age at diagnosis 0.961 0.927 0.997 0.0338
Marital status Unknown
(vs. Married)

0.323 0.113 0.926 0.0354

Days to Dis-
tress Screen-
ing date

GLM-
normal

353 Age at diagnosis 0.0000056 0.000000025 0.001 < 0.001

Treatment 
Implementation

Anticancer 
Therapy 
Start

Logistic Y = 372, 
N = 32

Number of metastatic
sites

1.686 1.088 2.613 0.0195

Days to 
Anticancer 
Therapy
date

GLM-
Gamma

368c None - - - -

Radiation 
Start

Logistic Y = 76,
N = 328

None - - - -

Days to 
Radiation
dated

N/Ad 76 - - - - -

Surgery Start Logistic Y = 43, 
N = 361

Age at diagnosis 0.957 0.922 0.994 0.0238

Days to 
Surgery
dated

N/Ad 43 - - - - -

ACP visit Logistic Y = 136, 
N = 268

None - - - -

Days to ACP 
date

GLM-
Gamma

136 Access to other primary
care providers

0.9993 0.9988 0.9998 0.0095

Table 3  Multivariable associations between vulnerability cluster variables and receipt and time to care across four key care junctures 
in mBC (N = 418)
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End of Life Care Palliative 
Care

Logistic Y = 14,
N = 390

Age at diagnosis 0.906 0.840 0.977 0.0101

Days to 
Palliative
Care referrald

N/Ad 14 - - - - -

Hospice 
Enrollment

Logistic Y = 128,
N = 89

None - - - -

Days to 
Hospice 
Enrollment 
date

GLM-
Poisson

128 Race/ethnicity–Black
(vs. White)

0.868 0.845 0.891 < 0.0001

Race/ethnicity–Hispanic (vs.
White)

0.652 0.635 0.671 < 0.0001

Age at diagnosis 0.971 0.970 0.972 < 0.0001
Marital – Divorced
(vs. married)

0.723 0.704 0.743 < 0.0001

Marital – Single
(vs. married)

0.741 0.725 0.758 < 0.0001

Marital – Widowed
(vs. married)

0.935 0.919 0.952 < 0.0001

Marital – Unknown
(vs. married)

0.606 0.582 0.630 < 0.0001

No. of metastatic sites 0.991 0.986 0.996 0.0003
Access to primary care 1.0001 1.0001 1.0001 < 0.0001
High school completion 1.416 1.129 1.775 0.0026
Access to other primary care
providers

0.9999 0.9999 0.9999 < 0.0001

Residential segregation
index for black/white

1.0086 1.0077 1.0094 < 0.0001

Residential segregation index for 
white/non-white

0.982 0.981 0.983 < 0.0001

Chemother-
apy within
14 days of 
deathd

N/Ad 18 - - - - -

Hospice 
Length of 
Stay (LOS)

GLM-
Poisson

82e Race/ethnicity – Black
(vs. White)

0.754 0.645 0.882 0.0004

Race/ethnicity – Hispanic
(vs. White)

0.747 0.632 0.882 0.0006

Age at diagnosis 1.010 1.006 1.015 < 0.0001
Marital – Divorced
(vs. married)

2.094 1.855 2.364 < 0.0001

Marital – Widowed
(vs. married)

0.833 0.734 0.946 0.0048

No. of metastatic sites 0.871 0.842 0.901 < 0.0001
Access to primary care 1.0001 1.000 1.0001 0.015
High school completion 6.346 1.794 22.457 0.0042
Access to other primary care
providers

0.9999 0.9998 1.0000 0.0014

Residential segregation
index for black/white

1.027 1.021 1.033 < 0.0001

ACP = Advance Care Planning; E&M = Evaluation and Management; GLM = Generalized Linear Model; IRR = incidence rate ratio;

OR = odds ration; RR = rate ratio

a 100% of the 418 patients had a record of the Diagnosis and Evaluation juncture E&M visit

b The residential segregation index ranges from 0 (complete integration) to 100 (complete segregation)

c Four patients whose days between the mBC diagnosis and the date of treatment start were greater than 365 days were removed from the analysis

d Sample size is too small to conduct multivariable analysis

e Among patients who have a record of both ‘hospice enrollment’ and ‘death’

Table 3  (continued) 



Page 8 of 11Brown et al. BMC Cancer          (2025) 25:861 

patients. Because only 18 patients had a record of che-
motherapy within 14 days of death, multivariable analysis 
could not be conducted.

Lastly, among those with records of hospice LOS and 
both ‘hospice enrollment’ and ‘death’ (n = 82), black and 
Hispanic patients had shorter hospice LOS, compared 
to whites, by 24.6% (IRR = 0.754, 95% CI = 0.645–0.882, 
p = 0.0004) and 25.3% (IRR = 0.747, 95% CI = 0.632–
0.882, p = 0.0006), respectively. Among other person-
level covariates, older and divorced patients (compared 
to those who were married) had longer hospice LOS, 
respectively, whereas widowed status (compared to being 
married) and having more metastatic sites were associ-
ated with shorter hospice LOS, respectively. Among 
neighborhood-level covariates, longer hospice LOS were 
linked to higher access to primary care physicians, higher 
high school completion, and higher residential segrega-
tion index for black/white, whereas higher access to pri-
mary care providers other than physicians was associated 
with shorter hospice LOS.

Discussion
To better understand ethnic and racial disparities in 
mBC, we sought to examine the care journey of patients 
with mBC, from the point of diagnosis to end-of-life, 
which was represented as four primary junctures – Diag-
nosis and Evaluation, Treatment Plan Design, Treatment 
Implementation, and End-of-life Care. Overall, a majority 
of patients received key services across the first three care 
junctures. However, significantly fewer patients received 
care at the End-of-life juncture. Several variables that 
make patients vulnerable to inequitable care, referred to 
as the Vulnerability Cluster, were predictive of receipt 
and timely care at various care junctures, though racial 
and ethnic inequities were especially pronounced at end-
of-life care.

While receipt of care in earlier junctures were high, 
with the exception of ACP visits which occurred among 
only a third of patients, the timeliness of some services 
was problematic. ACP visits and distress screenings 
occurred over 1 year and 2 years after metastatic diag-
nosis, respectively. ACP conversations regarding patient 
values and goals of care have been shown to take place 
less often than expected and to be inadequate,20 and 
implementation of ACP is now recommended when 
patients have a life expectancy of months to years. 21 
Although racial/ethnic disparities in cancer treatment 
have been well established,22, 23 no racial/ethnic dis-
parities were evident in these earlier care junctures in 
our study. However, other person-level vulnerability clus-
ter variables illustrated some disparities. Older age and 
marital status (other than married) made patients vulner-
able to not receiving distress screening assessments at all 
or in a timely manner. Prior research is equivocal on the 

importance of demographic factors in receipt of distress 
screening.24, 25 Regardless, attention to distress should 
be given to all patients with mBC, and this may be partic-
ularly needed in patients who are older and not married 
because of potential deficiencies in social support. On 
the other hand, as might be expected, more metastatic 
sites were associated with higher probabilities of plan-
ning and starting anticancer therapy.

The American Society of Clinical Oncology (ASCO) 
guidelines recommend palliative care along with usual 
oncology care as the standard of care for patients with 
advanced cancer. 26 However, consistent with litera-
ture,27, 28 a significantly small proportion of patients 
with mBC received palliative care and hospice services, 
represented at the End-of-life care juncture. And, when 
they occurred, they did so very late in the patient’s care 
journey. As a consequence, hospice LOS was short 
(Median = 17.5 days), though slightly shorter than the 
median of 20 days found in breast cancer29 and longer 
than the 14.5 days found in cancer overall.30 Neverthe-
less, this finding further supports the need for earlier 
access to palliative care and hospice for patients with 
mBC.

Our findings also show important inequities in utili-
zation of end-of-life care, which is supported by a long-
standing body of research that demonstrates disparities 
in the use of palliative care across disease states, socio-
economic status and geography.31, 32 There were sig-
nificant racial/ethnic disparities in access to hospice 
and the time spent in it. While Blacks and Hispanics 
enrolled in hospice quicker than Whites, their LOS was 
shorter since they died earlier, which has been attributed 
to a complex set of issues involving clinical (e.g., tumor 
biology) and socioeconomic factors as well as access to 
timely and effective care.33, 34 Although similar per-
son-level vulnerability variables that were significant 
in earlier junctures were also predictive in hospice use, 
some county-level vulnerability variables illuminated 
disparities in end-of-life care. These “neighborhood” 
characteristics may reflect the contribution of structural 
inequalities to poor health and the concomitant unequal 
distribution of wealth and other societal resources.35 A 
recent national study employed a neighborhood-level 
measure of segregation to assess “racialized economic 
segregation” and its association with treatment and sur-
vival among patients with mBC.22 The findings revealed 
that patients from less privileged (lower income) areas 
were disproportionately Black or Latinx and experi-
enced delayed treatment initiation and shorter survival 
compared to patients from more privileged neighbor-
hoods (higher income). In another study, patients with 
metastatic cancer receiving care at primarily minority-
serving hospitals were 33% less likely to receive pal-
liative care than those at primarily non-minority-serving 
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hospitals.36 In our study, some indicators of more afflu-
ent counties (e.g., access to primary care doctors) were 
associated with later hospice enrollment but longer LOS, 
while other county indicators (e.g., white/nonwhite resi-
dential segregation) predicted the opposite. While these 
were proxies for individual circumstances, it has been 
established that ethnic/racial disparities in access to pal-
liative care and hospice are often rooted in historical mis-
trust and discrimination, and cultural and socioeconomic 
factors as well.37.

Our findings of county-level disparities may reflect 
unmeasured sociocultural determinants (e.g., spiritual 
issues, cultural norms) of hospice utilization. These find-
ings also point to the importance of ACP and access to 
comprehensive palliative care to improve quality of can-
cer care for all patients, but especially for black and His-
panic patients who disproportionately experience poor 
access to end-of-life care.

To the authors’ knowledge, this is the first study that 
conducted systematic analyses of disparities in the care 
continuum delivered in community-based mBC care. 
Utilizing real-world data from routine practice care and 
treatment in a Medicare insured population from the 
largest community oncology practice network in the US, 
this study mapped out the clinical experience of patients 
with mBC, pinpointing disparities that exist from point 
of diagnosis to end-of-life. The findings uncovered char-
acteristics that put patients at risk for inequity of care 
or experiencing delays in care. They also facilitate a bet-
ter understanding of inequities in access to care among 
patients with mBC with different vulnerabilities. Our 
results indicate opportunities for enhancing care of 
patients with mBC: (1) Increase ACP conversations and 
palliative care referrals and engage patients earlier in 
their care journeys; (2) Identify and help mitigate barriers 
to hospice utilization; and (3) Recognize that racial/eth-
nic minority patients may have unique issues (e.g., spiri-
tual, cultural) that hinder end-of-life care, particularly 
hospice utilization. This study’s findings support the need 
to improve palliative care and hospice utilization among 
patients with mBC and to help them navigate the health-
care system throughout their care journeys.

Limitations
The results should be interpreted within some limita-
tions. First, the study population received care under the 
Medicare OCM program at the TxON practice sites, so 
results may not be generalizable to those who are unin-
sured, covered under non-Medicare insurance, or obtain 
treatment outside of TxON. Second, documentation of 
key services not associated with payment claims may 
underestimate the receipt of care. Third, the county-
level data served as proxies for an individual patient’s 
social and structural determinants of health. Fourth, due 

to small sample sizes, Asian and male patients were not 
included in the multivariable analyses.

Conclusions
Most patients with mBC received services during the ear-
lier care junctures – Diagnosis and Evaluation, Treatment 
Plan Design, and Treatment Implementation – albeit 
not always timely, especially regarding ACP visits and 
distress screening. However, we found that only a small 
proportion of patients received services near the end of 
their care journey, such as palliative care, with hospice 
enrollment at more moderate utilization levels. More-
over, while black and Hispanic patients enrolled in hos-
pice sooner, they had shorter LOS which is likely related 
to their shorter life span after diagnosis, compared to 
white patients. Race/ethnicity and county-level social and 
structural determinants, even in an insured Medicare 
population, were associated with the receipt and timeli-
ness of care, especially at end-of-life. Patients with mBC 
require targeted and more proactive and systematic care 
toward the end of their care journey since palliative care 
including hospice has a strong connection to the quality 
of life of patients and their families.
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