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Abstract

Background Compared to non-Hispanic Whites, Hispanic women are more likely to report pain, depression, and other mental
health concerns. However, little is known about Hispanic women’s use of supportive medications, and whether use differs
depending on nativity (US- vs. foreign-born). This study’s objectives were to examine patterns of supportive medication use
and investigate potential differences by ethnicity/nativity among women with breast cancer.

Methods We used the Surveillance, Epidemiology, and End Results data linked with Medicare claims to identify women diagnosed
with incident breast cancer between July 1, 2007, and December 31, 2011. Supportive medication use (opioid pain and non-opioid
psychotropic medications) in the 90 days after diagnosis was the primary outcome. We categorized ethnicity/nativity as US-Born
non-Hispanic, US-born Hispanic, foreign-born non-Hispanic, and foreign-born Hispanic. Modified Poisson models examined
associations between ethnicity/nativity and medication use, adjusting for tumor, treatment, and demographic characteristics.
Results We included 23,091 women, of whom 88% were US-born non-Hispanics, 4% US-born Hispanics, 6% foreign-born non-
Hispanics, and 2% foreign-born Hispanics. Supportive medication use varied by ethnicity/nativity. Compared to US-born non-
Hispanics, foreign-born Hispanics and non-Hispanics were 5% (95% CI 0.92—0.98) and 10% (95% C1 0.85-0.96) less likely to
receive supportive medications, respectively. US-born Hispanics were 5% (95% CI 1.02—1.09) more likely to receive supportive
medications. Observed differences persisted when analyses were limited to stage I-11I breast cancer cases.

Conclusions This work highlights potential disparities in the pharmacologic treatment of psychosocial needs of foreign-born
breast cancer patients. Future studies should explore if differences observed here are reflective of health disparities or differential
patient preferences.

Keywords Hispanic - Latina - Supportive care - Breast cancer - Disparities

Background Hispanic/Latino, and we expect this number to continue to

grow [1]. Breast cancer is the most common cancer among
Hispanic/Latinos are the fastest growing minority group inthe =~ Hispanic/Latina women in the USA [2]. Although Hispanic/
USA [1]. In 2014, 17% of the population self-identified as ~ Latina incidence rates are lower than non-Hispanic White
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rates, Hispanic/Latinas are often diagnosed with later stage
breast cancer, which is partially driven by lower rates of mam-
mography [2, 3]. Access to care barriers such as language,
culture, and socioeconomic status undoubtedly affects racial/
ethnic differences in stage of breast cancer diagnosis [2, 3].

Hispanic/Latinas have also been shown to report worse
quality of life following cancer diagnosis and treatment [3].
In particular, Hispanics/Latinas with breast cancer are more
likely to report distress, depression, and other mental health
concerns [3, 4]. As such, this group may benefit from support-
ive medications such as anti-depressants, opioid pain medica-
tions, and non-benzodiazepine sleep aids following breast
cancer diagnosis [4].

Despite experiencing a greater burden of psychosocial chal-
lenges, Hispanic/Latinos without cancer are less likely to receive
supportive medications compared to non-Hispanic Whites [5-9].
Physician bias and resource constraints, in addition to patient-
level factors such as socioeconomic status, culture, and knowl-
edge, have been identified as barriers to appropriate supportive
medication use for adults without cancer [8, 9]. However, to date,
differences in supportive medication use for Hispanic/Latinos
with cancer have not yet been explored. Furthermore, it is un-
known if potential differences vary by nativity.

Given the paucity of work in Hispanic/Latina disparities in
supportive medication use, we aimed to identify potential dif-
ferences by race/nativity with the ultimate goal of improving
the quality of supportive care for Hispanic/Latina breast cancer
survivors. The objectives of this study were to (1) determine if
Hispanic/Latino differences in supportive medication use exist
for women with breast cancer and (2) evaluate if differences
exist by nativity (US-born vs. foreign-born). We hypothesized
that overall, Hispanic/Latina women with breast cancer would
be less likely to receive supportive medications than their non-
Hispanic White counterparts. In particular, we hypothesized
that foreign-born Hispanics would be the least likely to receive
supportive medications compared to US-born non-Hispanics.
This work will support opportunities to reduce racial/ethnic
differences in supportive care, which is increasingly recognized
as a critical component of high-quality cancer care [10].

Methods

We used the National Cancer Institute’s Surveillance,
Epidemiology, and End Results (SEER) data linked with
Medicare fee-for-service claims from 2007 to 2012. The
SEER-Medicare linked data source includes adults diagnosed
with cancer aged 65 years and older and contains information
on cancer-related characteristics, patient demographics, and
health care utilization reimbursed by Medicare [11]. This
study was approved by the Institutional Review Board at the
University of North Carolina at Chapel Hill.
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We included women aged 65+ years diagnosed with inci-
dent breast cancer in SEER between July 1, 2007, and
December 31, 2011. We restricted the cohort to women who
were diagnosed when alive (i.e., not at autopsy or death) and
those with invasive (stage [-IV) disease. All women were
continuously enrolled in fee-for-service Medicare Parts A,
B, and D for 6 months before and 3 months after diagnosis
to capture comorbid conditions and health care services use.
Our final cohort included 23,091 women.

Following prior work in supportive medication use, our pri-
mary outcome was receipt of supportive medications in the
90 days after breast cancer diagnosis [12]. We operationalized
supportive care medications as prescription drug claims for
opioid pain medication and non-opioid psychotropic medica-
tion (anti-depressants and non-benzodiazepine sleep aids) [12].
We examined any use of opioids, antidepressants, and sleep
aids. We also created a composite outcome of use of any of
these medications (see Appendix Table 1 for included drugs).

Our key explanatory variable was patient ethnicity/nativity.
We created a four-category variable: US-born non-Hispanic,
US-born Hispanic, foreign-born non-Hispanic, and foreign-
born Hispanic. This variable was created using two variables
from the SEER registry—ethnicity and country of origin.
Ethnicity is determined in the SEER data with the Hispanic
Identification Algorithm (NHIA), a computerized algorithm
that uses a combination of variables to directly or indirectly
classify cases as Hispanic for analytic purposes [13]. The
NHIA algorithm has been shown to have high sensitivity
and specificity of 93 and 98%, respectively [14]. Nativity
was established using the country of origin variable.
Although 30% had a missing value for this variable, previous
studies have shown that minorities reporting missing for coun-
try of origin are more likely to be US-born [15, 16]. As such,
we made the same assumption in this study. Country of origin
was dichotomized as US-born vs. foreign-born. We refer to
non-US-born women as “foreign-born.” The reference group
for this variable is the US-born, non-Hispanic women.

In our primary models, we adjusted for a woman’s age at
diagnosis (continuous), stage of disease presentation, hormone-
receptor status, and receipt of surgery, radiation, and chemo-
therapy. We also included a measure of comorbidity calculated
using the Klabunde modification of the Charlson comorbidity
index using hospital and outpatient claims from the 6 months
prior to diagnosis [17]. We also included indicators of whether
or not a woman had a mental health diagnosis (International
Classification of Diseases Ninth revision codes 290.0-319.99)
before her breast cancer diagnosis and prior use of our medica-
tions of interest (opioids, non-benzodiazepine sleep aids, anti-
depressants) in the 6 months prior to diagnosis.

In addition to the clinical factors noted above, in secondary
models, we included the following socioeconomic factors:
Marital status, urban/rural residence, SEER geographic re-
gion, and census tract median income quartiles as well as
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whether or not a woman was enrolled in Medicaid (i.e., dual
eligible) and/or received a low-income subsidy.

Statistical analyses We examined unadjusted differences in de-
mographic, socioeconomic, and clinical characteristics among
the four ethnicity/nativity groups using chi-square tests. Then,
we estimated multivariable modified Poisson models to exam-
ine adjusted associations between our primary explanatory var-
iable and each of the binary supportive medication outcomes
[18]. We modeled the likelihood of receiving any supportive
medications, antidepressants, non-benzodiazepine sleep aids,
and opioids, separately. We estimated adjusted risk ratios
(aRR) with 95% confidence intervals (CI) for all estimates.
Statistical analyses were conducted in SAS Version 9.3 with
two-sided statistical tests and a significance level of 5%.

Sensitivity analyses Our primary models followed the Institute
of Medicine’s approach to assessing racial disparities and there-
fore did not adjust for socioeconomic factors that may mediate
relationships between race and supportive care [19-21].
However, in sensitivity analyses, we re-estimated models in-
cluding these co-variates (marital status, urban/rural region,
SEER geographic region, census tract income quartile, dual
eligible, and low-income subsidy). Second, because disparities
in supportive care have been previously documented between
non-Hispanic Black and White women with breast cancer, we
excluded women who identified as African-American or Black
to avoid underestimating supportive care use among the non-
Hispanic US-born group. In addition, as women with stage IV
breast cancer may use opioids differently than women with
stage I-11I disease, we re-estimated our models excluding wom-
en with stage IV disease. Finally, as a sensitivity analysis, we
excluded individuals who had missing values for country of
origin and re-estimated our adjusted models among only those
with complete data on these key measures.

Results

Characteristics of the 23,091 women aged 65 years and older
with invasive breast cancer are presented in Table 1. There
were 1424 (6%) women who were considered Hispanic using
the NHIA algorithm described above. Of these, 948 (66%)
were US-born and 448 (34%) were foreign-born. Among the
21,667 non-Hispanics, 20,373 (94%) were US-born and 1294
(6%) were foreign-born. Regardless of nativity, compared to
non-Hispanics, Hispanics were younger, more likely to reside
in the West, and more likely to be dual-eligible or receiving a
low-income subsidy. They also had more comorbidities and
were more likely to receive chemotherapy. Overall, the largest
differences were observed between foreign-born Hispanics
and US-born non-Hispanics.

Unadjusted supportive medication use We observed statisti-
cally significant differences in use of supportive care services
across the four groups: US-born non-Hispanics, foreign-born
non-Hispanics, US-born Hispanics, and foreign-born
Hispanics (Fig. 1). Overall, 76% of US-born non-Hispanics
received any supportive medications compared to 69% of
foreign-born non-Hispanics, 71% of foreign-born Hispanics,
and 81% US-born Hispanics. Contradictory to our hypothesis,
US-bom Hispanics were the most likely group to receive any
supportive medications. The most striking differences were in
opioid use. Foreign-born non-Hispanics and foreign-born
Hispanic rates of opioid use were 7 and 9 percentage points
lower, respectively, than US-born non-Hispanics (Table 2).

Adjusted supportive medication use After adjusting for de-
mographic, treatment, and tumor characteristics, we continued
to observe differences in any supportive medication use by
ethnicity and nativity. Compared to US-born non-Hispanic
women, foreign-born Hispanic and non-Hispanic women
were 5% (adjusted risk ratio [RR] 0.95, 95% confidence in-
terval [CI] 0.92-0.98) and 10% (RR 0.90, 95% CI 0.85-0.95)
less likely to receive supportive medications, respectively
(Table 3). US-born Hispanic women were 5% (RR 1.05,
95% CI 1.02-1.09) more likely to receive supportive medica-
tions compared to US-born non-Hispanics (Table 3). This ap-
pears to be primarily driven by use of post-diagnosis opioids.
Compared to US-born non-Hispanics, foreign-born non-
Hispanics and foreign-born Hispanics were 9% (95% CI
0.87-0.95) and 14% (95% 0.80-0.93) less likely to receive
opioids, respectively.

Sensitivity analyses Differences between the four groups
persisted even after adjustment for socioeconomic character-
istics (Table 3). In addition, differences persisted when models
were limited to early stage (stage I-III) breast cancer.
Furthermore, our results remained unchanged when women
who identified as African-American or Black were removed
from the US-born non-Hispanic group. Finally, our sensitivity
analyses removing women with missing values for country of
origin also yielded similar results to our primary analyses.

Discussion

We observed that foreign-born women with breast cancer
were significantly less likely to receive supportive medica-
tions in the 90 days following their cancer diagnosis compared
to their US-born counterparts. Compared to US-born non-
Hispanics, foreign-born Hispanics were the least likely to re-
ceive these supportive medications. However, US-born
Hispanics were more likely than Non-Hispanics to receive
supportive medications, suggesting that differences may be
largely explained by nativity. To our knowledge, this is the
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Table 1 Cohort characteristics by
ethnicity and nativity

Non-Hispanics Hispanics
US-born Foreign-born US-bom Foreign-born P value
20,373 % 1294 % 948 % 476 %
Age at diagnosis <0.0001
65-69 years 5137 25% 271 21% 279  29% 144 30%
70-74 years 5007 25% 333 26% 248  26% 128  27%
75-79 years 4179 21% 271 21% 191 20% 92 19%
8085 years 3258 16% 241 19% 148  16% 67 14%
85+ years 2792 14% 178 14% 82 9% 45 9%
Married 7799 38% 545 42% 331 35% 146 31%  <0.0001
Race
White 17,656  87% 752 58% 664 70% 265 56%
Black 1970 10% 37 3% 14 1% 13 3%
Asian/Other 747 4% 505 39% 270 28% 200 42%
Rural 568 3% - <l% - <1% - <1% <0.0001
SEER Geographic Region <0.0001
West 7556 37% 937 2% 754 80% 341 72%
Midwest 2934 14% 54 4% 26 3% - <1%
South 5940 29% 53 4% 44 5% - <5%
Northeast 3943 19% 250 19% 124 13% 116  24%
Income Quartile <0.0001
1 5153 25% 225 17% 249  26% 107 22%
2 5076 25% 254 20% 251 26% 147  31%
3 4991 24% 357 28% 249  26% 130 27%
4 5020 25% 454 35% 192 20% 91 19%
Dual eligible/LIS 3668 18% 600 46% 421 44% 289 61%  <0.0001
Number of Comorbidities <0.0001
0 10,833  53% 602 47% 431 45% 211 44%
1 5078 25% 378 29% 257  27% 121 25%
2+ 4462 22% 314 24% 260 27% 144 30%
Stage <0.0001
I 10,813  53% 606 47% 426  45% 218  46%
I 6528 32% 440 34% 343 36% 156  33%
I 1997 10% 153 12% 117 12% 62 13%
v 1035 5% 95 7% 62 7% 40 8%
Estrogen Receptor Positive 16,539  81% 1039 80% 740 78% 370 78% 0.0166
Surgery 0.0002
No surgery 1494 7% 122 9% 77 8% 49 10%
Breast conserving surgery 11,229 55% 659 51% 479 S1% 241  51%
Mastectomy 7650 38% 513 40% 392  41% 186  39%
Had radiation 11,239 55% 692 53% 495 52% 273 57%  0.1402
Had chemotherapy 4491 22% 311 24% 291  31% 152 32% <0.0001
Had endocrine therapy 13,544  66% 852 66% 661 70% 332 70% 0.0809

Cells with N < 11 were suppressed. One hundred forty-five women had missing values for income, but due to cells
< 11, these were excluded from Table 1

first study that has used SEER-Medicare data to examine dif-

ferences in supportive medication use by both race/ethnicity

and nativity.
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We observed marked differences in the use of supportive

medications despite observing strikingly similar rates of pri-

mary cancer-directed treatment receipt (surgery, radiation, and
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Fig. 1 Supportive medication use 100%
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chemotherapy) across the four ethnicity/nativity groups. In
fact, once age, tumor stage, and hormone-receptor status were
adjusted for, there were no statistically significant differences
in primary treatment rates by race/nativity. Given that primary
treatments were received at similar rates, we would generally
expect similar rates of symptoms and thus need for supportive
medications. Although we were unable to measure symptom
burden directly, our findings of different levels of supportive
medication use for similarly treated patients after controlling
for age, co-morbidity, and mental health history raise concerns
that some patient groups are being over-prescribed or under-
prescribed supportive medications.

A possible explanation for this finding is that, in breast
cancer, primary treatment selection is guided by well-
established guidelines and standards. Appropriate supportive
care, on the other hand, is more nuanced and highly dependent
on the needs of individual patients. Assessing and responding
to patients’ supportive care needs may be even more complex
when language barriers and/or cultural factors, which may be
most pronounced for foreign-born patients, are at play [22,
23]. For example, the results of prior work suggest that pro-
viders are less likely to recognize symptoms among their
racial/ethnic minority patients compared to their white patients
[24]. Further, cultural/attitudinal factors may impact patients’
willingness to report symptoms/supportive care needs to

providers [24]. In the context of prior work, our study high-
lights the need for research on non-native patients’ communi-
cation with providers about symptoms and supportive care
needs, as a potentially modifiable factor for interventions to
close gaps. For example, a future qualitative study could in-
terview non-native cancer patients to elucidate the patient-
perceived barriers to effective patient-physician communica-
tion surrounding supportive care needs. Nativity in this con-
text may be a surrogate for language or other cultural facets
that may serve as barriers to a patient’s ability to navigate the
healthcare system [22, 25]. Understanding these issues from
the patient perspective would allow us to identify ways to
address these potential barriers and provide more equitable
care.

Another factor potentially underlying observed differences
is the setting of care. Specifically, foreign-born patients may
have inadequate access to supportive care providers by virtue
of where they are treated. A future study could consider ex-
amining if supportive medication use patterns among non-
native cancer patients differ by geographic region. Board-
certified palliative care and psychiatric specialists, for exam-
ple, are few in number and tend to be concentrated in large
academic medical centers [26]. Foreign-born patients, like
other minorities, are known to receive care in practices/
systems that are lower performing, where supportive/

Table 2 Unadjusted use of

supportive medications after Non-Hispanics Hispanics
diagnosis by ethnicity and nativity
US-bomn Foreign-born ~ US-born Foreign-born P value
20373 % 1294 % 948 % 476 %
Anti-depressants 4455 22% 233 18% 178 19% 102 21%  0.0017
Non-benzo 2084 10% 195 15% 113 12% 69 14%  <0.0001
Opioids 14,097  69% 797 62% 709 75% 287 60%  <0.0001
Any supportive medications 15,447  76% 919 71% 764 81% 330 69%  <0.0001

Any supportive medications include anti-depressants, non-benzodiazepine sleep aids or anxiolytics, and opioids

listed in Supplemental Table 1
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Table 3 Adjusted risk ratios of supportive medication use
US-born Hispanics Foreign-born non-Hispanics Foreign-born Hispanics
RR (95% CI) P value RR (95% CI) P value RR (95% CI) P value
IOM definition
Any supportive medications 1.05 (1.02-1.09) <0.01 0.95 (0.92-0.98) <0.01 0.90 (0.85-0.95) <0.001
Anti-depressants 0.91 (0.84-0.99) <0.05 0.90 (0.84-0.97) 0.02 0.99 (0.87-1.12) 0.97
Non-benzo 1.03 (0.91-1.18) 0.59 1.13 (1.02-1.26) 0.01 1.02 (0.86-1.23) 0.82
Opioids 1.06 (1.02-1.10) <0.01 0.91 (0.87-0.95) <0.001 0.86 (0.80-0.92) <0.001
Includes socioeconomic factors
Any supportive medications 1.05 (1.02-1.09) <0.01 0.95 (0.92-0.98) <0.01 0.90 (0.85-0.96) <0.001
Anti-depressants 0.93 (0.85-1.01) 0.09 0.93 (0.86-1.00) 0.04 1.01 (0.89-1.15) 0.87
Non-benzo 1.00 (0.88-1.15) 0.97 1.06 (0.95-1.19) 0.28 1.00 (0.83-1.21) 0.99
Opioids 1.06 (1.02-1.10) <0.01 0.91 (0.87-0.95) <0.001 0.86 (0.80-0.93) <0.001

US-born non-Hispanics are the reference group. Models adjust for patient-level covariates, pre-diagnosis mental health diagnosis and pre-diagnosis
medication use (anti-depressants, non-benzodiazepine sleep aids or anxiolytics, and opioids listed in Supplemental Table 1)

palliative care resources may be less available [27-29].
Research on strategies to improve diverse patients’ access to
high-quality supportive care, for example through programs
that train providers who are not PC specialists to effectively
asses and manage symptoms, emotional support needs, may
help to close existing gaps in care delivery.

Another explanation to consider is that supportive care may
be seen as a secondary concern among foreign-born patients,
and potentially delayed or forgone to due competing concerns,
such as employment status and immigration [30]. For exam-
ple, studies have shown that Hispanic/Latina breast cancer
survivors are more likely to report difficulties returning to
work following breast cancer treatments [31, 32]. Non-
natives may also be more likely to delay care seeking because
of fear of deportation [33, 34]. Exploring the extent to which
care delays exist among non-native cancer patients would be
an important next step to understanding this issue.

Limitations This study has several limitations. First, we only
included women aged 65 years and older, with fee-for-service,
and Part D Medicare. As such, we do not know if our results
generalize to younger women, those in Medicare Advantage
plans or women without Part D coverage. Furthermore, our
inclusion of fee-for-service Medicare enrollees likely repre-
sents a population with greater access to and engagement in
healthcare than individuals in the general population. As
Hispanic/Latinas with breast cancer are often younger, future
studies should consider replicating this work in younger pop-
ulations. In addition, we were limited to services that were
captured in Medicare claims. It is possible that women re-
ceived care or medications from other sources that are not
captured in claims. Similarly, we were only able to measure
if a medication was prescribed and filled, but prescribed and
abandoned. That is, a patient may have had a prescription
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written, but chose not to fill it. These instances will not gen-
erate a Medicare claim. In addition, it is possible that medica-
tion was diverted and unused in some patients. For example, a
patient may have filled the prescription but did not actually
take the medication. We were also unable to account for pa-
tient preferences and experiences, which may be related to
their supportive medication use. In particular, cultural norms
and beliefs could influence whether or not women take some
of these medications. This may be particularly true for medi-
cations that may be viewed as stigmatizing (e.g., anti-
depressants or opioids). As such, we were able to report dif-
ferences by race/nativity but cannot conclude if disparities
exist. Finally, our primary explanatory variable relied on a
country of origin variable, which had a great deal of
missingness. Relying on previous work in this area, we made
evidence-based assumptions that individuals with missing
country of origin were more likely to be US-born.
Furthermore, we conducted sensitivity analyses excluding in-
dividuals with missing country of origin and our results were
similar. However, future studies with higher quality country of
origin data should repeat these analyses.

Strengths This large, population-based study identified
existing gaps in supportive medication use by race/ethnicity
and nativity among an understudied group of breast cancer
patients. Findings from this work contribute to both the
supportive care and health disparities literature, as, to our
knowledge, no previous studies have examined differences
in supportive medication use by race/ethnicity and nativity
among breast cancers survivors. As such, this study
documents previously unknown gaps among a vulnerable
patient population and suggests opportunities for future
research to better understand underlying drivers of observed
differences.
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Conclusions

This work sheds light on potential disparities in supportive
medication use by ethnicity and nativity among women with
breast cancer. Understanding the multi-level factors underly-
ing the differences documented in this study represents a crit-
ical next step in this line of inquiry. For example, future stud-
ies should assess whether the differences observed in our
study are reflective of true disparities or if they may result
from differential patient preferences for supportive care ser-
vices. Other areas for further investigation include patient-
provider communication about supportive care needs, pa-
tients” access to supportive care, and patient’s self-reported
need for supportive care during the cancer care continuum.
Additional research along these lines will help to inform strat-
egies to ensure that needs of diverse patients are met.
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