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Abstract

Background: Racial-ethnic disparities in diabetes technology use are well documented in young adults (YA)
with type 1 diabetes (T1D), but modifiable targets for intervention still need to be identified. Our objective was
to explore YA perspectives on technology access and support in routine clinical care.
Materials and Methods: Participants were YA with T1D of Hispanic or non-Hispanic Black race-ethnicity from
pediatric and adult endocrinology clinics in the Bronx, NY. We conducted semistructured individual interviews
to explore how health care and personal experiences affected technology use. Interviews were audio-recorded
and transcribed for analysis. We used a modified inductive coding approach with two independent coders and
iterative coding processes to improve data reliability and validity.
Results: We interviewed 40 YA with T1D: mean age 22 years; 62% female; 72% Medicaid insured; 72%
Hispanic; 28% non-Hispanic Black; and mean hemoglobin A1C 10.3%. Themes were categorized into po-
tentially exacerbating and alleviating factors of racial-ethnic disparities in technology use. Exacerbating factors
included perceptions that providers were gatekeepers of information and prescription access to technology,
providers did not employ shared decision making for use, and YA biases against technology were left unad-
dressed. Alleviating factors included provider optimism and tailoring of technology benefits to YA needs, and
adequate Medicaid insurance coverage.
Conclusions: Our results reveal potential intervention targets at the provider level to increase technology
uptake among underrepresented YA with T1D. Diabetes health care providers need to be aware of inadvertent
withholding of information and prescription access to technology. Provider approaches that address YA
technology concerns and promote shared decision making help to mitigate racial/ethnic disparities in tech-
nology use.

Keywords: Continuous glucose monitor, Type 1 diabetes, Young adults, Health care disparities, Insulin pump
technology.
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Introduction

Young adults (YA) (18–25 years of age) belonging to
underrepresented racial/ethnic groups are the largest

growing population with type 1 diabetes (T1D) in the United
States1 and disproportionately suffer from the worst out-
comes, including higher rates of hospitalizations and pre-
mature death.2 Therapeutic regimens involving diabetes
technologies such as insulin pumps and continuous glucose
monitors (CGM) decrease hemoglobin A1C (HbA1c) levels
among youth and YA with T1D, with potential to positively
impact long-term outcomes, including complications and
mortality.3–6 Nevertheless, use of technology remains low
among YA, especially from underrepresented groups, which
may be contributing to long-term inequity in outcomes.7–10

Data from the type 1 diabetes exchange demonstrated that
non-Hispanic Black children and adults with T1D use insulin
pumps and CGM at 50% of the rate of Whites, regardless of
socioeconomic status (SES) and insurance coverage.9,11

More alarming is that use has stagnated or decreased over time
despite increased technology options and expanded insurance
coverage.9

We found in a national population of YA with T1D that
insulin pump and CGM use were fourfold higher in White
YA than in Black YA, and twofold higher than in Hispanic
YA.7 Moreover, we found that socioeconomic status was not
the sole driver of disparities in technology use among YA
with T1D, and additional demographic (social position,
neighborhood poverty, and health literacy), health care (care
setting and clinic attendance), and diabetes self-management
(diabetes numeracy, self-monitoring of blood glucose, and
adherence) factors also did not explain disparities, especially
between Black and White YA.8

While disparities in diabetes technology access and use are
well documented, there is very limited understanding of diverse
patient experiences with technology access and support in
routine clinical care. As with disparities in use of other medi-
cations and therapies,12,13 there may be prescribing differences
and pervasive negative patient-provider interactions that affect
use. For example, several studies have shown that provider bias
is associated with less individualized or in-depth conversations
with minority versus White patients and facilitated fewer new
care plans.14,15 In addition, minority patients disclosed less
psychosocial and lifestyle information and asked fewer medical
questions of providers who they perceived to be biased.15

On the patient side, given different historical and cultural
contexts of people from underrepresented minority groups,
there may be unique biases that influence technology use;
however, these preferences are largely unknown. There is a
critical need for research that elicits the patient perspective in
the context of disparities in technology use, including dis-
cussions of technology in routine diabetes care and patient-
level factors influencing use.

The goal of this study was to explore patient perceptions of
access to diabetes technology and influences on decisions to
start or continue technology use in Hispanic and non-
Hispanic Black YA with T1D. While health care insurance is
a considerable barrier to use of diabetes technology among
underserved populations with T1D in the United States, we
were interested in identifying more modifiable barriers, es-
pecially since our prior work shows wide disparities in
technology use, despite insurance coverage.8 Examination of

patient- and provider-level factors contributing to diabetes
technology use from the patient perspective has potential to
identify sources of racial/ethnic disparities and define mod-
ifiable targets for intervention that curb ongoing inequity in
outcomes for underrepresented racial/ethnic groups.

Materials and Methods

This analysis is part of a larger qualitative study conducted
to understand the lived experience and health care encounters
of YA with T1D from underrepresented racial/ethnic groups.
Institutional review board approval was obtained from the
Albert Einstein College of Medicine for this study.

Participants and setting

YA participants (18–25 years of age) were recruited from
May to December 2019 at the adult and pediatric diabetes
centers at the Fleischer Institute for Diabetes and Metabolism
at Montefiore Medical Center and Children’s Hospital at
Montefiore in the Bronx, NY. Participants needed to have had
T1D for at least 1 year and could not have had a developmental
disability that would have precluded tolerating an in-depth
interview. Participants could have been English or Spanish
speaking and did not have to be users of diabetes technology.
T1D diagnosis was confirmed by medical records during the
screening process and by the patient during consent. We did
not systematically exclude participants who had not showed to
scheduled diabetes visits within the last year.

Procedures

Participants were consented and enrolled either in person or
over phone, as per patient preference. We conducted individ-
ual semistructured interviews in person or telephonically, in
English or Spanish. During interviews, participants were asked
to self-report their race-ethnicity using standardized categories
from the U.S. Census.16

Interview guides were developed based on prior literature of
YA with T1D and clinical expertise of the study team (S.A.,
G.C.R, and V.M.). Overall interview goals included explora-
tion of lived experiences with T1D in underserved communi-
ties, diabetes self-management, and technology experiences.
Questions focusing on diabetes technology included the
following domains: (1) information access to technology
(’’Where did you get information on insulin pumps or CGM for
type 1 diabetes management?’’); (2) health care provider
conversations about diabetes technology in the health care
encounter (‘‘How did your healthcare provider introduce in-
sulin pump or continuous glucose monitor to you?’’); and (3)
young adult (YA) factors in decision making to use technology
(‘‘What made you decide for or against using an insulin pump
or continuous glucose monitor?’’).

Coding and analysis

Pilot interviews were conducted for the first two partici-
pants to ensure clarity of interview questions, after which the
guide was modified once to improve verbiage and include
more patient-level questions on perceived influence of race-
ethnicity. Pilot interview data were included in the final
analysis. Interviews were audio-recorded, transcribed,
cleaned, and uploaded into NVivo17 for coding and analysis.
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We used a modified inductive coding approach to develop
the codebook and analyze the data.18,19 Because data are limited
in this area, we used traditional content analysis instead of ap-
plying a fixed analytic scheme to the data. The first five tran-
scripts were read several times by G.C.R. and S.A. to identify
themes and categories. After discussion, a coding frame was
developed between G.C.R, S.A., and V.A.M. and all transcripts
were coded by G.C.R., with S.A. independently coding 20% of
the sample (n = 8). If new codes emerged, the coding framework
was changed and transcripts were re-read using the new coding
structure. Through the coding process, categories were gathered
from the data, which were further discussed and conceptualized
into broader themes. Themes were categorized into potentially
exacerbating and alleviating factors of racial/ethnic disparities
in diabetes technology use and then further subdivided into
provider-, patient-, and system-level factors.

Reliability of data was addressed by the parallel concept of
dependability.20–22 Coding discrepancies were resolved by
logging and discussing differences among the authors; rea-
sons for the discrepancy were examined, interpretation of
data was informed, and analytic procedures were refined. An
audit trail of recorded materials, transcripts, meeting minutes,
decisions logs, and memos was kept to document how data
were generated, coded, analyzed, and interpreted. Toward the
end of the study, no new theme emerged, thus indicating that
all major themes had been identified and thematic saturation
had been achieved.

Results

Sixty-two participants were approached for the study and
53 agreed to participate, resulting in a response rate of 85%.
In total, 40 YA participants who self-reported Hispanic or
non-Hispanic Black race-ethnicity were interviewed (10 un-
able to be scheduled after consent; 3 non-Hispanic White YA
enrolled and completed the study but were not included in
this analysis). There was little difference in response rate by
race-ethnicity or sex (responders (n = 40)-Hispanic:NH Black
60:40%; females:males 40:60%; nonresponders (n = 9)-
Hispanic:NH Black 40:60%; females:males 43:57%).

Mean age was 21.5 years (–2.2); proportion female was
62% (n = 25); and proportion insured by Medicaid was 72%
(n = 29). Proportion Hispanic was 72% (n = 29) and non-
Hispanic Black was 28% (n = 11). Mean HbA1c was 10.3%
(–2.3%). At the time of interview, 33% (n = 13) were not on
technology, 37% (n = 15) were on insulin pump, and 20%
(n = 8) were on CGM, and 10% were on insulin pump and
CGM (n = 4). Fifty percent of the patients on insulin pump or
CGM (n = 14) had been initiated on technology within the
past year due to being in a specialized YA T1D clinic.

YA participants described lived and health care experiences
with T1D, and barriers and facilitators to adopting and con-
tinuing use of diabetes technology. All responses were coded
and organized into factors that may exacerbate or alleviate
racial-ethnic disparities in technology use (Fig. 1). Responses
spanned provider-, patient-, and system-level factors.

Potential exacerbating factors of racial-ethnic
disparities in technology use

Provider level

Access to technology information and shared decision
making in initiation. Majority of the YA participants stated

that the only information they received on technology was
from health care providers. Of those who had heard of
technology before, most described being told about it, but not
being offered it. Participants reported only hearing about
insulin pump and CGM technology during the study inter-
view or within the past year of care in a specialized YA T1D
clinic, despite having had T1D for more than 10 years.

‘‘I’ve never had it [insulin pump] mentioned to me or brought
up.’’
‘‘I’ve heard about it [CGM] but was never offered until I met
with my recent doctor.’’
‘‘Yeah. I just got offered that recently when I went to my
doctor on Wednesday.
Never before, and I’ve had it for a year and a half. I didn’t
know the technology existed.’’

Participants explained that health care providers unilaterally
decided on technology use for them, for or against use. Many
YA described that providers restricted their technology options
based on their glycemic control or lack of self-monitoring of
blood glucose. In contrast, some YA were told that they had to
be on diabetes technology because their blood glucose values
were not in range. Overall, YA reiterated that there was an
overall lack of detailed discussion about technology options.

‘‘I didn’t really have a choice as to why I didn’t get it [CGM
and insulin pump]. I couldn’t have it because my blood sugar
was always high.’’
‘‘He [the doctor] just said if I was a bit more responsible, if I’m
getting my numbers under control, then he would see if I
should get the pump or not. But then in my mind I’m like,
Wouldn’t you want me to get the pump anyway so I can
control my diabetes and so my numbers can get better?’’
‘‘They just sent it [CGM] to my house. They told me about it,
they sent it to my house and like, ‘There’s your last resort
whether you will accept it or not’.’’

Patient level

Regardless of whether YA were given a choice about use of
diabetes technology, when asked whether YA would like to use

FIG. 1. Provider-, patient-, and system-level factors,
which potentially exacerbate and alleviate racial-ethnic
disparities in diabetes technology use among YA with T1D
from underrepresented racial/ethnic groups. T1D, type 1
diabetes; YA, young adults.
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the devices if offered, they described a variety of reasons for
preferring not to adopt or continue device use. Some mentioned
specific unfavorable experiences they had with technology,
while others anticipated issues. Reasons are noted below:

Mistrust in accuracy of technology

‘‘I used it twice [the CGM], and it just never worked with me,
like it would tell me my blood sugar was low when it wasn’t; it
would ring and say it was high, and it was fine.like it wasn’t
working.So, it just always had problems and became more
of a hassle than a help, so I just would stop using them.’’

Hassles and alarms

‘‘They had mentioned it [CGM], but I never was interested in
it. Because I thought it was just gonna be a lotta work.’’

‘‘It stressed me out the fact that I was getting a lot of alerts of
my blood sugars every two to three minutes. So, I would much
rather stick myself and check my sugar instead of getting so
many alerts on my phone, on the meter, and on the pump. It
was just too much for me, so I didn’t want it [insulin pump and
CGM] to continue.’’

Interference with daily activities

‘‘I like playing basketball or whatever, I could be swimming,
yeah, but if someone knocks it [insulin pump] out, I would
have to deal with that.’’

Attachment issues

‘‘So, basically, the doctor was telling me that, if I get the
pump, I wouldn’t have to inject myself. But I would have
something attached to my body, and then I would have a
monitor attached to that, too. She said it was better than just
checking your blood sugar, and taking shots, but I don’t want a
thing attached to my body.’’

Stigma of diabetes

‘‘I was always ashamed of saying I was diabetic when I was a
child. When I was a child, I didn’t like anyone to know about
it. So, in thinking I’d have a pump on me, I would be em-
barrassed if a person would see it. That’s why.’’

Potential alleviating factors of racial-ethnic disparities
in technology use

While participants mentioned many challenges in obtain-
ing and choosing devices, they also described certain pro-
vider approaches and benefits of devices that may have
facilitated technology uptake.

Provider level

Health care provider optimism. Participants mentioned
that when health care providers communicated with opti-
mism, they became excited about technology and were more
willing and open to new technology options.

‘‘The doctor was amazing. She just gave me a lot of hope. The
whole process of the machine [CGM] feels exciting to know
that there’s something out there like that. I wish we had more
things to catch our lows and catch our highs before it happens.
That’s amazing to me. So, having a machine like that is pretty
awesome.’’

‘‘I was seeing one endocrinologist, and then she passed me
on to a different endocrinologist because she had more
knowledge about the insulin pump. At the time, I wasn’t really
taking care of it [my diabetes] as much, so it was kind of hard

for her to work with me. So, they passed me on to another
endocrinologist. I’ve really got a good grip on it [my diabetes]
with this endocrinologist because she knows more about the
pump, but then she’s also very understanding about my situ-
ation, and she also supports me with trying to work on it and
she shows that she believes in me.’’

Provider tailoring of information

When health care providers explained and contextualized
the benefits of technology to the individual patient’s needs,
YA were more likely to accept and use technology.

‘‘They just basically told me the benefits of having the insulin
pump over the needles that I used to use before then. So, they
were pretty much just telling me that it would be a lot easier to
just put in the needle once every three days and just monitor
my blood sugars and monitor the amount of carbs that are
going in rather than using the pen over and over again. And I
think that’s, more or less, what got me into using the insulin
pump.’’

‘‘They offered it to me because I don’t check my sugars at
all. A normal field [for me] is from 200 to 400. I can’t tell my
body at this point. When I’m at a good level, I [feel] low.
When I’m at a high level, I [feel] normal. The doctor told me it
would be a good way to really learn and see what my body is
really processing and how fast the [blood sugar rises after]
foods that I eat. The machine is gonna be able to let me know,
‘‘you’re eating this; your sugar’s going up.give yourself
insulin,’’ or ‘‘your sugar’s going down.’’ I’m gonna realize
how I really feel.I’m gonna get to learn more about my body
at this point.’’

Patient level

Patient knowledge of benefits of technology. When pa-
tients were knowledgeable about the beneficial aspects of
technology, it allowed them to become self-advocates for
technology use, in addition to assuming the decision-making
role for use.

‘‘I just really want my numbers to go down because I’ve really
been doing bad habits over the years and it’s really been de-
stroying my body. So, having constant high blood sugars is not
really good for any diabetic and I’m tired of going to the
hospital just because I’m going into DKA. So, I think with the
CGM, I think I could manage my diabetes a lot better and get
back on track before anything tragic happens.’’

System level

Medicaid coverage. Finally, the overwhelming majority
of participants stated that with Medicaid plan coverage, they
had no issues obtaining technology with regard to cost.

‘‘Well, I was grateful enough to have good [Medicaid] in-
surance that allowed me to get the pump. I know other people
that they don’t have good insurance or their insurance does not
cover the pump, so they have to take the injection needles,
which for me, is a big thing.so, if it wasn’t for having the
good insurance and being able to have the pump, I don’t even
know what I would be doing because I know for a fact that the
injection needles don’t work for me.’’

Discussion

In this qualitative study with Black and Hispanic YA with
T1D, we found that YA perceived health care providers to be
the major gatekeeper of access to both information and

MINORITY YA PERSPECTIVES ON DIABETES TECHNOLOGY 619



prescriptions for diabetes technology. Importantly, YA
commented on an overall lack of shared decision making
with regard to technology initiation, noting that the health
care provider decided on use or nonuse for them. YA also had
important concerns and biases against technology, which
remained unaddressed and influenced decisions on initial use
and continuation.

Nevertheless, we found that certain provider approaches
alleviated patient-specific barriers to use, including provider
optimism and tailoring of benefits of technology to YA needs.
We also found in this primarily publicly insured sample that
insurance coverage alleviated barriers to use. Our results
demonstrate that there may be modifiable targets at the
patient-provider level, which can increase uptake of diabetes
technology use among underrepresented YA with T1D.

Many participants reported that they were never offered
diabetes technology, despite having had T1D for many years.
In addition, those who knew about diabetes technology at the
time of the interview stated that they had rarely been offered
the technology themselves. We found this to be surprising as
these YA had interfaced with multiple endocrinologists
during their T1D course. Whether these acts of omission of
information or unwillingness to offer technology were overt
or subconscious cannot be determined in this study. Nor can it
be determined whether YA’s recall of information from visits
may be influenced by the low quality of visits.23 However,
multiple studies have shown that well-meaning health care
providers have unconscious racial biases,14 making self-
awareness an important priority in starting to change provider
behavior.

Provider offering of information on the existence of these
technologies should be a priority of care at the least, re-
gardless of their own perceptions of patient interests or bar-
riers.24 Implicit bias training has had mixed results in the
past, but may be useful.14,25 In addition, empowering YA
with knowledge and allowing them to become advocates in
their own care support their assumption of independence in
diabetes self-management and provide tangible goals of care
that could increase engagement. Promotion of diabetes
technology may provide new ways to interact with patients
and importantly break therapeutic inertia, which is apparent
in all diabetes care, especially among patients with long-
standing diabetes history and high HbA1c levels, and of
racial/ethnic minority.26–28

We also found that even when diabetes technology was
offered to YA, they noted a lack of shared decision making
for initiation and use. Lack of shared decision making in our
sample could be associated with less sustained use of tech-
nology, given that YA did not have the option to choose
devices that were best for them or have frank discussions
about the shortcomings of technology. Our results demon-
strated strong YA preferences regarding wearability and
utility of technology.

In addition, our data indicate that YA were not prepared for
issues related to general hassles or interference with daily
activities associated with technology, which could result in
issues with initiation or sustained use of technology. YA
should be involved in in-depth conversations about technol-
ogy features and expectations from the beginning to enhance
uptake and continued use, with conversations tailored to
match the developmental needs of YA. Miller et al. showed
that when youth with T1D were involved in the decision

process of CGM initiation, they were more likely to have
sustained use of CGM, which was mediated by higher reports
of self-efficacy.29

Shared decision making is a powerful tool to inform pa-
tients of their therapeutic options, make joint care goals, build
trust between patients and providers, and empower patients to
take ownership of their care.30,31 As a care technique, shared
decision making is easily employed and has been shown to
improve patient outcomes.29,30,32 Nevertheless, our results
demonstrate that YA often do not perceive engagement in
shared decision making in the context of diabetes technology.
Efforts to emphasize shared decision making in the training
of diabetes health care providers and allowances of extra visit
time to put skills into practice will be important to affect
technology and glycemic outcomes in YA from underrepre-
sented minority groups. Overall, shared decision making can
be a potent tool in the care of underrepresented minorities, to
equalize inequities in well-established disparities in health
care interactions and quality of care received.33

To address patient-level exacerbating factors outside of
modifying provider approaches, device companies and health
care clinics should provide anticipatory guidance to pro-
spective technology users. Introductory materials and on-
boarding training are needed, which preemptively address
potential device hassles and alarms, provide guidance on
CGM accuracy, and offer ways to manage daily activities.
Involving and educating a designated support person for YA
on technology may also help address hesitation to start or
continue devices.

In addition, hiring patient representatives from similar
racial/ethnic backgrounds and age groups to interact with
YA, who are hesitant to start or continue technology may help
address diabetes stigma and device attachment issues, pro-
vide creative ways to avoid interference with daily activities,
and increase trust in technology. A recent study evaluating a
peer mentor program pairing college students with under-
served teens with T1D to support mental health and diabetes
self-management showed improvement in glycemic control
and teen hope for the future.34 Although not directly related
to technology, this and other peer-led approaches may be
particularly effective for YA with T1D.35–37

Equally important to identifying factors that likely exac-
erbated disparities in diabetes technology use was identifying
factors that may have alleviated disparities. The quality of
patient-provider interactions, including health care provider
optimism and tailoring of information, was an essential
component in promoting YA interest in diabetes technology.
YA participants stated that when diabetes technology was
discussed by providers with optimistic messages of hope for
improvement in glycemic control and quality of life, they
were more likely to initiate use. In addition, provider tailoring
of the information to their situation and contextualizing the
particular benefits of that technology were powerful tools to
overcome biases or fears in starting new therapies.

Given how modifiable communication is and how effi-
ciently it can be adopted, health care providers should modify
their approaches to introducing technology in a positive way
and to offer information about what the technology can
specifically do to YA and how it can alter diabetes care and
alleviate burden of self-management.38 A recent body of
evidence has also shown that improving communication
through patient-centered care can improve patient satisfaction,
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adherence to disease self-management, and outcomes.39,40

Helpful strategies to improve communication quality and
outcomes include shared decision making, cultural sensitivity,
empathy, spending quality time with patients, and addressing
patients’ uncertainties about their health.39,41

This study has several limitations. We only included a
single center from a geographical area where Medicaid
insurance covers diabetes technology, which may not be
representative of the general population of YA from under-
represented minority groups. It also could have been relevant
to collect insurance data from periods of time before the
interview, given insurance coverage lapses during the YA
period. Nevertheless, with this study sample, we were able to
identify key exacerbating and alleviating factors of dis-
parities in technology use beyond insurance and cost that will
continue to be relevant after insurance coverage for these
technologies is expanded.

Another limitation of this work is its qualitative and
hypothesis-generating nature, which cannot provide conclusive
evidence of associations between patient-perceived factors and
outcomes. However, our study identified multiple new poten-
tial targets for intervention that open new avenues of research
where larger and more definitive studies can be performed.

Conclusion

In conclusion, this study identified potential exacerbating
and alleviating factors of racial/ethnic disparities in diabetes
technology use among Hispanic and Black YA with T1D.
The findings underscore the central role that the health care
provider plays in information access and prescription of
diabetes technology. For YA with T1D, certain provider
communication styles such as shared decision making, opti-
mism, and tailoring of information may help overcome per-
ceived barriers to technology use. Health care providers
involved in diabetes care need to be aware of their influence
on diabetes technology use for YA with T1D.

Equal information access and patient-centered practices
regarding diabetes technology should be prioritized, as well
as early initiation of goal setting on technology initiation.
Further work must be done to assess whether modification
of health care provider behaviors to introduce diabetes
technology early in the YA patient-provider relationship
has potential to increase technology uptake among under-
represented minority groups and curb the continuation of
racial/ethnic inequity into adulthood.
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40. Pérez-Stable EJ, El-Toukhy S: Communicating with di-
verse patients: how patient and clinician factors affect
disparities. Patient Educ Couns 2018;101:2186–2194.

41. Spooner KK, Salemi JL, Salihu HM, Zoorob RJ: Disparities
in perceived patient-provider communication quality in the
United States: trends and correlates. Patient Educ Couns
2016;99:844–854.

Address correspondence to:
Shivani Agarwal, MD, MPH

Fleischer Institute for Diabetes and Metabolism
Albert Einstein College of Medicine

1180 Morris Park Avenue
Bronx, NY 10461

USA

E-mail: shivani.agarwal@einsteinmed.org

622 AGARWAL ET AL.

https://www.census.gov/topics/population/race/about.html
https://www.census.gov/topics/population/race/about.html

