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Are racial/ethnic minorities recently
diagnosed with diabetes less likely than
white individuals to receive guideline-
directed diabetes preventive care?
Felippe O. Marcondes1, David Cheng2, Margarita Alegria3 and Jennifer S. Haas1,4*

Abstract

Background: Diabetes mellitus has reached epidemic proportions in the United States. As the prevalence of
diabetes continues to rise, the burden of disease is divided unevenly among different populations. Racial/ethnic
disparities in diabetes care are pervasive, including the provision of care for prevention of complications. Prevention
efforts should be focused on the time that immediately follows a diagnosis of diabetes. The aim of this study was
to assess racial/ethnic differences in the receipt of guideline-directed diabetes care for complication prevention by
individuals recently diagnosed with diabetes.

Methods: We used repeated cross-sections of individuals recently diagnosed with diabetes (within the past 5 years)
from the National Health Interview Survey from 2011 to 2017. Multivariate regression was used to estimate the
associations between race/ethnicity (non-Hispanic White, non-Hispanic Black and Hispanic) and guideline-directed
process measures for prevention of diabetes complications (visits to an eye and foot specialist, and blood pressure
and cholesterol checks by a health professional - each in the prior year). We assessed effect modification of these
associations by socioeconomic status (SES).

Results: In a sample of 7,341 participants, Hispanics had lower rates of having any insurance coverage (75.9 %) than
Non-Hispanic Whites (93.2 %) and Blacks (88.1 %; p<0.001). After adjustment for demographics, total comorbidities,
SES, and health insurance status, Hispanics were less likely to have an eye exam in the prior year (OR 0.80; (95 % CI
0.65-0.99); p=0.04) and a blood pressure check (OR 0.42; (95 % CI 0.28-0.65); p<0.001) compared to Non-Hispanic
Whites. There was no significant effect modification of race/ethnicity by SES.

Conclusions: Hispanics recently diagnosed with diabetes were less likely to receive some indicators of guideline-
directed care for the prevention of complications. Lack of insurance and SES may partially explain those differences.
Future work should consider policy change and providers’ behaviors linked to racial/ethnic disparities in diabetes
care.
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Background
Diabetes mellitus (hereafter referred to as “diabetes”) has
reached epidemic proportions in the United States. As
of 2018, 26.9 million people (8.2 % of the US entire
population) were diagnosed with diabetes.[1] As the
prevalence of diabetes continues to rise,[2] the burden of
disease is divided unevenly among different populations.
Racial/ethnic disparities in diabetes are a pervasive

public health problem. Socioeconomic, biologic, clinical
and health system factors rank among the causes for
these differences.[3] The United States of America (U.S.)
Centers for Disease Control and Prevention (CDC) esti-
mates that in 2017-2018, the age-adjusted prevalence
and incidence of diabetes in the United States was
12.5 % and 9.7 per 1,000 persons among Hispanics and
7.5 % and 5.0 per 1,000 persons among non-Hispanic
Whites (hereafter called “Whites”).[1] Non-Hispanic
Blacks (hereafter called “Blacks”) also had a higher
prevalence (11.7 %) and incidence (8.2 per 1,000 persons)
compared to Whites. These racial/ethnic differences in
the incidence and prevalence rates of diabetes are mir-
rored by disparities in diabetes-related complications.[4]
Blacks have 2.5-fold and Hispanics have 3-fold increased
risk of retinopathy compared to Whites.[5, 6] Although
there are conflicting studies on the association between
race/ethnicity and risk of cardiovascular disease (CVD)
among patients with diabetes,[7–10] Blacks and His-
panics have higher rates of risk factors of CVD; that is,
hypertension, uncontrolled blood glucose and lipid pro-
files compared to White individuals.[11–13].
Although primary prevention of diabetes is ideal,

prevention of diabetes complications once a diagnosis
is made is also paramount to decrease morbidity and
mortality. Prevention efforts should be focused on the
time that immediately follows a diagnosis of diabetes
since the likelihood of complications at that time is
low.[14, 15] Secondary prevention of microvascular
and macrovascular complications of diabetes requires
intervention early in the disease course by providing
guideline-directed diabetes care for recently diagnosed
individuals. For example, the American Diabetes As-
sociation (ADA) recommends an annual dilated eye
exam for patients with diabetes.[16] However, the rate
of guideline-directed eye screening was previously es-
timated to be only 60 % among individuals with dia-
betes.[17, 18] The ADA also recommends annual
comprehensive foot examinations, as well as maintain-
ing blood pressure control and lipid profile measure-
ment every 5 years.[16].
While it is known that Hispanics and Blacks are

disproportionately affected by diabetes complications,
it remains unknown whether racial/ethnic disparities
exist in the provision of guideline-directed measures
of care early in the course of diabetes. The primary

aim of this study is to assess differences in guideline-
directed measures of diabetes care among Hispanics,
Blacks, and Whites within 5 years of a diagnosis of
diabetes. A secondary aim is to test whether socioeco-
nomic status (SES), defined by family income, modi-
fies the effect of race/ethnicity on the rate of
guideline-directed prevention. We hypothesize that
Hispanic and Black participants recently diagnosed
with diabetes will have lower rates of guideline-
directed care compared to Whites recently diagnosed
with diabetes. We also further hypothesize that there
is effect modification on race/ethnicity by SES.

Methods
Study population
We conducted an analysis of Hispanic, Black, and White
participants in the National Health Interview Survey
(NHIS) in the years 2011 through 2017. The NHIS is a
nationally representative, cross-sectional, household
interview survey conducted annually since 1957 intended
to characterize and monitor the health of the non-
institutionalized, civilian U.S. population. The NHIS sur-
vey design follows a stratified, multistage area probability
design that allows the national representation of house-
holds, described previously.[19] For this analysis, inclu-
sion criteria were: age 18 years of age or older and a
diagnosis of diabetes within the prior five years, ex-
tracted from the data through the survey question “Years
since first diagnosed w/ diabetes.” If participants
responded yes to the Hispanic ethnicity question, they
were categorized as Hispanic, otherwise they were cate-
gorized as either Black or White based on their response
to the race question. Patients of Indian American, Chin-
ese, Filipino, Asian Indian, other race or multiple race
(no primary race selected) were excluded because the
focus on this study was identifying differences among
non-Hispanic White (n=4,289), non-Hispanic Black (n=
1,337) and Hispanic (n=1,196) individuals.

Outcomes
The primary outcome of this study was whether an indi-
vidual had visited an eye specialist within the past 12
months, as captured by the question, “Seen/talked to eye
doctor, past 12 months,” which had a dichotomous re-
sponse (“yes”/”no”). Secondary outcomes included
whether, in the past year, an individual visited a foot
doctor as captured by the question “Seen/talked to foot
doctor, past 12 months”; had cholesterol testing by the
question “Cholesterol checked by doctor/nurse/health
professional, past 12 months”, and had blood pressure
checked by the question, “Blood pressure checked by doc-
tor/nurse/health professional, past 12 months”.
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Socioeconomic status
We also hypothesized that SES, as defined by family in-
come, was a modifier on the effect of race/ethnicity on
the rate of yearly eye exam screening in individuals with
diabetes. SES was specifically defined by income and di-
chotomized as either lower SES or higher SES depending
on whether household income was below, or at or above
200 % of the federal poverty line.[20] We also conducted
a sensitivity analysis with income above or below 400 %
of the federal poverty line.

Analysis
We first described demographic characteristics (age, sex,
marital status and U.S. Census region), clinical charac-
teristics (self-reported general health body mass index
(BMI), number of comorbidities) and diabetes process
measure outcomes (visited eye doctor, foot doctor, and
had blood pressure or cholesterol checked within past
12 months) by race/ethnicity. We tested differences in
the distribution of these characteristics by race/ethnicity
via χ2 tests for categorical variables or via F-test for con-
tinuous variables.
The primary independent variables of interest were

race/ethnicity, insurance coverage, SES, and the inter-
action of race/ ethnicity and SES. To estimate the associ-
ations between race/ethnicity and guideline-directed
process measures for diabetes care, and whether SES or
insurance status help explain these associations, we fit
three sets of multivariate logistic regression models.
Model 1 includes-baseline covariates in addition to race/
ethnicity, age, sex, self-reported general health status
(excellent/very good vs. good/fair vs. poor), marital sta-
tus (currently married vs. not currently married
(widowed, divorced, separated, never married, living with
partner, unknown marital status) and number of comor-
bidities associated with diabetes (count of ever told con-
ditions: heart disease, angina, cancer, high cholesterol,
kidney disease) [21]; Model 2 - includes Model 1 covari-
ates and SES; and Model 3 - adds insurance coverage
(categorized as having any insurance coverage or no
coverage). The outcomes include the following
guideline-directed process measures: visit to an eye doc-
tor; visit to a foot doctor; blood pressure check; and
cholesterol check. Model 1 covariates such as BMI, co-
morbidity count, and demographic variables were
chosen a priori as potential confounders, and their dis-
tribution might be unequal across racial/ethnic groups.
We conducted a sensitivity analysis by further adjusting
the models with blood pressure check as an outcome for
hypertension status (yes/no). On a secondary analysis,
we added an interaction term between race/ethnicity
and SES in Model 3 to test for effect modification of SES
on the association between race/ethnicity and each out-
come. The regressions were weighted by sampling

weights to account for the complex sampling design of
the NHIS. The p-values were calculated based on two-
sided Wald tests, and p<0.05 was considered statistically
significant. All analyses were performed using Stata 16
(StataCorp, College Station, TX). This study was ap-
proved by the Mass General Brigham Institutional Re-
view Board.

Results
The study population included N=7,341 individuals who
were surveyed across 2011-2017. Whites were older than
Blacks and Hispanics (mean 58.4 years vs. 54.8 vs. 52.0,
p<0.001), more likely to be male, insured (93.2 % vs.
88.1 % vs. 75.9 %, p<0.001), and to report excellent/very
good health (Table 1). Conversely, Blacks were more
likely than Whites and Hispanics to report poor general
health status (11.3 % vs. 9.1 % vs. 7.9 %, p<0.001).

After adjustment for age, sex, oral diabetes medicine
use, current insulin use, general health status, U.S. re-
gion, marital status, BMI, and number of comorbidities,
Hispanics were less likely than White individuals to visit
the eye doctor in the past year (Odds Ratio (OR) 0.65,
95 % Confidence Interval (CI) 0.54-0.79, p<0.001,
Table 2). Though differences were attenuated, Hispanics
remained less likely (OR 0.80, 95 % CI 0.65-0.99, p =
0.04) to report visiting the eye doctor in the past year
compared to Whites even after further adjusting for SES
and health insurance in Model 3. Although Black indi-
viduals had lower odds of visiting an eye doctor com-
pared to White individuals in Model 1 (OR 0.81, 95 % CI
0.68-0.96, p=0.01), there was no significant difference in
the odds of visiting an eye doctor between Blacks and
Whites after adjustment for SES (Model 2) and health
insurance (Model 3) (p=0.08 and p=0.12, respectively).
Females were more likely than males (OR 1.37 (95 % CI,
1.18-1.58)) to report seeing an eye doctor in the prior
year (p=<0.001 in Model 3). Compared to those without
insurance coverage, those with any source of coverage
were more likely (OR 2.46 (95 % CI, 1.90-3.18, p<0.001)
to have visited the eye doctor in the past year.

In terms of secondary outcomes, in Model 1, Blacks
were more likely (OR 1.28, 95 % CI 1.03-1.61, p=0.03) to
have visited the foot doctor in the prior 12 months com-
pared to Whites. The odds were more significant after
adjustment for SES and insurance (OR 1.37, 95 % CI
1.08-1.74, p = 0.01). Compared to those without insur-
ance, those with any insurance coverage were more
likely (OR 2.58 (95 % CI 1.69-3.95, p<0.001)) to report
visiting the foot specialist in the prior year. Hispanics re-
cently diagnosed with diabetes were also less likely than
Whites to report having their blood pressure checked by
a health professional in the past 12 months (OR 0.42;
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(95 % CI 0.28-0.65, p<0.001)). Hispanic individuals were
also significantly less likely to report a cholesterol check-
up in the past 12 months compared to White individuals
prior to adjustment for insurance coverage (p=0.004 for

Model 1, p= 0.02 for Model 2). Compared to those with-
out any insurance coverage, those with insurance were
more likely to have a health professional check their
blood pressure (OR 3.41 (95 % CI 2.31-5.04, p<0.001)),

Table 1 Description of individuals with a recent diagnosis of diabetes (within five years), by race/ethnicity

Non-Hispanic Whites
(weighted%)

Non-Hispanic Blacks
(weighted%)

Hispanics
(%)

p-
value

N* 4289 1337 1196

Mean Age (years) 58.4 54.8 52.0 <0.001

Sex <0.001

Female 2124 (46.8) 801 (55.7) 660 (50.3)

Has health Insurance† 3893 (93.2) 1124 (88.1) 854 (75.9) <0.001

General health status‡ <0.001

Excellent/very good 1237 (28.7) 256 (19.4) 273 (25.9)

Good/fair 2645 (62.1) 922 (69.3) 819 (66.2)

Poor 404 (9.1) 158 (11.3) 104 (7.9)

Region <0.001

Northeast 718 (17.2) 172 (15.8) 165 (14.0)

Midwest 1212 (29.0) 209 (17.0) 100 (9.8)

South 1539 (38.2) 833 (58.3) 438 (37.6)

West 820 (15.6) 123 (8.9) 493 (38.6)

Hypertension§ 3033 (70.1) 1076 (78.1) 716 (58.9) <0.001

Taking oral diabetes medication 1093 (24.5) 339 (24.8) 327 (28.3) 0.07

Taking insulin 567 (12.2) 252 (17.2) 141 (11.5) <0.001

BMI|| 0.11

< 18.5 20 (0.4) 3 (0.2) 4 (0.4)

18.5 – 24.9 423 (9.3) 129 (9.3) 127 (9.5)

25.0 – 29.9 1166 (28.9) 346 (25.6) 367 (31.8)

≥ 30.0 2468 (61.4) 808 (64.9) 642 (58.3)

Number of comorbidities¶ <0.001

0 1216 (30.0) 517 (41.5) 551 (44.5)

1 1493 (35.6) 433 (31.1) 406 (35.5)

2-3 1273 (27.6) 318 (23.0) 205 (17.4)

≥ 4 307 (6.8) 69 (4.4) 34 (2.5)

Married 2111 (61.1) 392 (41.0) 548 (57.1) <0.001

Seen/talked to eye doctor (past 12 months)# 2441 (57.1) 662 (48.8) 496 (41.3) <0.001

Seen/talked to foot doctor (past 12 months)** 687 (16.5) 281 (18.9) 183 (13.5) 0.02

BP check by health profession (past 12 months)†† 4116 (97.6) 1271 (96.3) 1060 (90.4) <0.001

Cholesterol check by health profession (past 12
months)‡‡

3872 (92.9) 1203 (91.9) 997 (85.6) <0.001

Notes:
*N=6,822 because 519 out of 7,341 participants have race/ethnicity data missing. Countsare not weighted, but percentages by race/ethnicity are weighted.
† 271 participants missing data on insurance coverage
‡ 4 participants missing data on health status
§ 3 participants missing hypertension status information
|| 319 participants missing data on body mass index (BMI)
¶ Number of comorbidities related to diabetes and represents count of ever told about heartdisease, angina, cancer, high cholesterol, or kidney disease
# 82 participants missing data on having a visit to an eye doctor in the past 12 months
** 73 participants missing data on having a visit to a foot doctor in the past 12 months
†† 124 participants missing data on having blood pressure check by a health professional inthe past 12 months
‡‡ 183 participants missing data on having cholesterol check by a health professional in thepast 12 months
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and cholesterol (OR 4.04 (95 % CI 2.99-5.44, p<0.001)).
There were no significant interactions between race/eth-
nicity and SES. The sensitivity analyses using a higher
income threshold for SES and further adjusting the
models of blood pressure check as the outcome for
hypertension showed similar trends as the main analyses
(results not shown).

Discussion
Our study showed that among participants recently diag-
nosed with diabetes, Hispanics had higher odds of being
uninsured and lower odds of reporting receipt of
guideline-directed care, such as yearly eye exams and
blood pressure checks, compared to Whites. Black indi-
viduals were more likely than Whites to visit a foot

doctor in the prior year. Our study is consistent with
other studies that showed that uninsured, racial/ethnic
minorities with diabetes were less likely to receive
guideline-directed preventive care.[22, 23] Yet, to our
knowledge, our study is one of the first to identify dis-
parities in those recently diagnosed with diabetes.
There may be multiple factors that explain the racial/

ethnic disparities in annual eye doctor visits observed in
recently diagnosed individuals with diabetes. As seen in
our study, lower SES and lack of health insurance may
each have partial contributions for the observed dispar-
ities. Systemic and structural factors that lead to lower
SES may prevent racial/ethnic minorities from purchas-
ing health insurance to access preventive diabetes ser-
vices; and high out-of-pocket-costs may deter them from

Table 2 Association of patient characteristics with care received by individuals recently diagnosed with diabetes

In the past
12 months:

Eye doctor visit Foot doctor visit Blood Pressure check by
health professional

Cholesterol check by health
professional

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Model
1*

Model
2*

Model
3*

Model
1*

Model
2*

Model
3*

Model
1*

Model
2*

Model
3*

Model
1*

Model
2*

Model
3*

Age (mean) 1.02
(1.02-
1.03)‡

1.02
(1.02-
1.03)‡

1.02
(1.01-
1.03)‡

1.02
(1.02-
1.03)‡

1.02
(1.02-
1.03)‡

1.02
(1.01-
1.03)‡

1.04
(1.02-
1.05)‡

1.04
(1.02-
1.05)‡

1.03
(1.01-
1.05)‡

1.04
(1.03-
1.05)‡

1.04
(1.03-
1.05)‡

1.03
(1.02-
1.04)‡

Sex

Male (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)

Female 1.29
(1.13-
1.47)§

1.34
(1.16-
1.55)‡

1.37
(1.18-
1.58)‡

1.08
(0.91-
1.28)

1.06
(0.88-
1.27)

1.07
(0.88-
1.29)

1.70
(1.20-
2.42)§

1.79
(1.24-
2.58)§

1.83
(1.26-
2.66)§

1.14
(0.89-
1.45)

1.14
(0.89-
1.46)

1.13
(0.88-
1.47)

Race

Non-Hispanic
white

(ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)

Non-Hispanic
black

0.81
(0.68-
0.96)||

0.85
(0.71-
1.02)

0.86
(0.72-
1.04)

1.28
(1.03-
1.61)||

1.38
(1.10-
1.73)§

1.37
(1.08-
1.74)§

0.75
(0.45-
1.26)

0.86
(0.48-
1.55)

0.82
(0.44-
1.49)

1.14
(0.81-
1.60)

1.33
(0.92-
1.93)

1.30
(0.88-
1.93)

Hispanic 0.65
(0.54-
0.79)‡

0.74
(0.60-
0.90)§

0.80
(0.65-
0.99)||

0.99
(0.76-
1.28)

1.06
(0.81-
1.38)

1.11
(0.84-
1.47)

0.39
(0.26-
0.56)‡

0.38
(0.25-
0.57)‡

0.42
(0.28-
0.65)‡

0.66
(0.49-
0.88)§

0.69
(0.51-
0.93)||

0.81
(0.58-
1.12)

SES

High - (ref) (ref) - (ref) (ref) - (ref) (ref) - (ref) (ref)

Low - 0.58
(0.50-
0.68)‡

0.61
(0.52-
0.71)‡

- 0.92
(0.76-
1.12)

0.95
(0.77-
1.17)

- 0.51
(0.34-
0.76)§

0.60
(0.40-
0.92)||

- 0.70
(0.54-
0.90)||

0.81
(0.62-
1.06)

Has
insurance

No - - (ref) - - (ref) - - (ref) - - (ref)

Yes - - 2.46
(1.90-
3.18)‡

- - 2.58
(1.69-
3.95)‡

- - 3.41
(2.31-
5.04)‡

- - 4.04
(2.99-
5.44)‡

Notes:
*Model 1 was adjusted for sex, age, race/ethnicity, taking oral diabetes medicine, taking insulin, general health status, US. Census region, marital status, body mass
index and number of comorbidities; Model 2 was adjusted for same covariates as Model 1 with the addition of adjustment for SES; Model 3 was adjusted for
same covariates as Model 2 with the addition of adjustment for insurance status
‡p<0.001
§p<0.01
||p<0.05
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seeking these services, even with insurance coverage.
These disparities could have serious consequences as
lack of insurance for Hispanics with diabetes is associ-
ated with higher rates of microvascular complica-
tions.[24] If lack of insurance mediates the association
between Hispanic ethnicity and lower rates of annual
eye doctor visits, Medicaid expansion and health insur-
ance “subsidies” implemented through the Affordable
Care Act could decrease disparities in preventive dia-
betes care. Continued policy efforts at the national and
state levels are needed to ensure insurance coverage for
racial/ethnic minorities [25] and care management ser-
vices to help economically disadvantaged patients receive
early preventive diabetes care.[26].
Hispanics and other racial/ethnic minorities are more

likely to experience bias and stereotyping on the part of
health care providers.[27] Perceived discrimination from
primary care physicians (PCPs) is associated with de-
creased rates of routine visits at which preventive ser-
vices are ordered.[28] Bias and discrimination may thus,
also contribute to the observed differences in eye visit
rates and blood pressure checks for Hispanics. Add-
itional discrimination from providers could be due to
language or insurance coverage barriers.[29] PCPs’ inef-
fective communication of treatment plans or not know-
ing where to refer in the absence of insurance coverage
may delay diabetes preventive services and specialist re-
ferrals. These delays are particularly concerning if they
occur recently after the diagnosis of diabetes, when
prompt intervention is most likely to prevent morbidity.
Black individuals have lower rates of glycemic control

than White individuals placing them at higher risk for
microvascular complications, including foot ulcers and
lower extremity amputations.[30–32] Given the observa-
tional nature of our study, it is difficult to determine the
reason for the higher odds of foot doctor visits for Black
individuals with diabetes. A study by Littman et al.
showed a higher rate of foot self-inspection among
groups at higher rates of lower extremity amputations
such as Black individuals.[33] Authors also hypothesize
that the association of higher odds of foot doctors visits
among Black individuals may be due to race as a marker
of disease severity and/or lower SES that could explain
the paradoxical finding.[33].
We believe our study has two main strengths. First,

our study used nationally representative data that over-
samples minorities, which promotes the generalizability
of our findings to the U.S. population and allows for a
large enough sample size to look at racial/ethnic dispar-
ities. Second, these data allow us to specifically examine
racial/ethnic disparities in diabetes care early in the
course of diabetes when complications are preventable.
However, this study is not without limitations. First,

the responses to the survey were self-reported, which

could introduce response bias from study participants.
Response bias may have led to inaccurate participant
reporting the receipt of diabetes guideline-directed ser-
vices. Yet, our results do not indicate that potential
reporting inaccuracies would favor any racial/ethnic
group. Second, participants recently diagnosed with dia-
betes might have differed in the course of their disease
process and already had serious diabetes complications
that differed by race/ethnicity.[34] While differences in
diabetes course and severity by race/ethnicity at the time
of diagnosis are possible, all participants are within five
years of their diabetes diagnosis which possibly attenu-
ates the impact of those differences. Third, the dispar-
ities observed in this study may be a reflection of
broader disparities in patients with diabetes, and not
specific to individuals recently diagnosed with diabetes.
Even if the results of our study reflect broader disparities
in diabetes, demonstrating disparities in the period soon
after the diagnosis of diabetes may be a catalyst for ac-
tion in a highly-opportune time to mitigate them.
Fourth, data on timing of outcomes was only available
within a year prior to the survey and not immediately
following diagnosis for those diagnosed several years
prior to taking the survey. That is a limitation of the
data and cross-sectional study design that does not di-
minish the significance of our findings. Our study ob-
jective was to measure yearly receipt of guideline-
directed care instead of care received immediately after
diagnosis. Fifth, the variable for having seen/talked to an
eye doctor in the past year may capture consultations
for reasons other than a diabetic retinal eye exam or a
visit for diabetes-related eye complications. While that
variable may underrepresent diabetic retinal eye exams,
in clinical practice nearly all individuals with diabetes
who undergo an eye exam will be screened or undergo
surveillance for diabetes-related complications. Sixth,
there was limited variability in participants receiving
blood pressure and cholesterol checks, which reduces
the power to detect meaningful differences across racial/
ethnic groups. Lastly, there may be racial/ethnic differ-
ences in the timing of diagnosis relative to the period in
which outcomes were observed that were not accounted
for in the analysis. Future work should evaluate PCPs at-
titudes and biases and patient navigation resources when
treating racial/ethnic minorities with diabetes. Future
work may also include additional control groups to bet-
ter disentangle the source of the disparities observed in
our study.

Conclusions
In conclusion, Hispanics recently diagnosed with dia-
betes do not receive guideline directed eye care and
blood pressure measurement compared to Whites. In-
surance status and poverty may contribute to these
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differences. Future work should consider physician-level
factors such as cultural and language sensitivity, and
presence of implicit and explicit bias and their relation
to providing guideline-directed care.

Abbreviations
U.S.: United States of America; CDC: Centers for Disease Control and
Prevention; CVD: cardiovascular disease; ADA: American Diabetes Association;
SES: socioeconomic status; NHIS: National Health Interview Survey; BMI: body
mass index; OR: odds ratio; CI: confidence interval; PCPs: primary care
physicians

Acknowledgements
Not applicable.

Authors’ contributions
FOM obtained the data, performed the analyses, wrote the initial draft,
participated in drafting and reviewing revisions. DC provided statistical
consultation, participated in drafting and reviewing revisions. MA
participated in drafting and reviewing revisions. JSH provided supervision,
administrative support, and participated in drafting and reviewing revisions.
All authors have read and approved the manuscript.

Funding
Dr. Felippe O. Marcondes receives funding support from the Division of
General Medicine at The Massachusetts General Hospital, which is connected
to the Institutional National Research Service Award T32HP32715 led by Dr.
Jennifer S. Haas.

Availability of data and materials
The datasets generated and/or analyzed during the current study are
available from the U.S. Centers for Disease Control and Prevention website,
https://www.cdc.gov/nchs/nhis/data-questionnaires-documentation.htm.

Declarations

Ethics approval and consent to participate
Data from the NHIS are publicly available with no individual identifiers, so
analyses are exempt from institutional review board review according to the
U.S. Department of Health and Human Services Office of Human Research
Protection.[35] Nevertheless, this study was approved by the Mass General
Brigham Institutional Review Board.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Conflict of interest
No conflict of interest to disclose.

Author details
1Division of General Internal Medicine, Massachusetts General Hospital, MA,
Boston, USA. 2Biostatistics Center, Massachusetts General Hospital, MA,
Boston, USA. 3Disparities Research Unit, Massachusetts General Hospital, MA,
Boston, USA. 4Division of General Internal Medicine, MGH, 100 Cambridge St,
Suite 1600, MA 02114 Boston, USA.

Received: 25 March 2021 Accepted: 8 October 2021

References
1. National Diabetes Statistics Report. 2020: Estimates of Diabetes and Its

Burden in the United States. Atlanta, GA: U.S. Department of Health and
Human Services Centers for Disease Control and Prevention; 2020.

2. Selvin E, Ali MK. Declines in the Incidence of Diabetes in the U.S.-Real
Progress or Artifact? Diabetes Care. 2017;40(9):1139–43.

3. Piccolo RS, Pearce N, Araujo AB, McKinlay JB. The Contribution of
Biogeographic Ancestry and Socioeconomic Status to Racial/Ethnic

Disparities in Type 2 Diabetes: Results from the Boston Area Community
Health (BACH) Survey. Ann Epidemiol. 2014;24(9):648-54.e1.

4. Lanting LC, Joung IMA, Mackenbach JP, Lamberts SWJ, Bootsma AH. Ethnic
Differences in Mortality, End-Stage Complications, and Quality of Care
Among Diabetic Patients: A review. Diabetes Care. 2005;28(9):2280–8.

5. Emanuele N, Moritz T, Klein R, Davis MD, Glander K, Khanna A, et al.
Ethnicity, race, and clinically significant macular edema in the Veterans
Affairs Diabetes Trial (VADT). Diabetes Res Clin Pract. 2009;86(2):104–10.

6. Harris MI, Klein R, Cowie CC, Rowland M, Byrd-Holt DD. Is the Risk of
Diabetic Retinopathy Greater in Non-Hispanic Blacks and Mexican
Americans Than in Non-Hispanic Whites With Type 2 Diabetes?: A U.S.
population study. Diabetes Care. 1998;21(8):1230–5.

7. Young BA, Maynard C, Boyko EJ. Racial Differences in Diabetic Nephropathy,
Cardiovascular Disease, and Mortality in a National Population of Veterans.
Diabetes Care. 2003;26(8):2392–9.

8. Gillum RF, Mussolino ME, Madans JH. Diabetes mellitus, coronary heart
disease incidence, and death from all causes in African American and
European American women The NHANES I Epidemiologic Follow-up Study.
J Clin Epidemiol. 2000;53(5):511–8.

9. Karter AJ, Ferrara A, Liu JY, Moffet HH, Ackerson LM, Selby JV. Ethnic
Disparities in Diabetic Complications in an Insured Population. JAMA: the
journal of the American Medical Association. 2002;287(19):2519–27.

10. Ness J, Aronow WS. Prevalence of coronary artery disease, ischemic stroke,
peripheral arterial disease, and coronary revascularization in older African-
Americans, Asians, Hispanics, Whites, Men, and Women. The American
journal of cardiology. 1999;84(8):932–3.

11. Cook CB, Erdman DM, Ryan GJ, Greenlund KJ, Giles WH, Gallina DL, et al.
The pattern of dyslipidemia among urban African-Americans with type 2
diabetes. Diabetes Care. 2000;23(3):319–24.

12. Fryar CD, Hirsch R, Eberhardt MS, Yoon SS, Wright JD. Hypertension, high
serum total cholesterol, and diabetes: racial and ethnic prevalence
differences in U.S. adults, 1999-2006. NCHS data brief. 2010(36):1–8.

13. Kirk JK, Bell RA, Bertoni AG, Arcury TA, Quandt SA, Goff DC, et al. Ethnic
Disparities: Control of Glycemia, Blood Pressure, and LDL Cholesterol
Among US Adults with Type 2 Diabetes. The Annals of pharmacotherapy.
2005;39(9):1489–501.

14. The prevalence of. retinopathy in impaired glucose tolerance and recent-
onset diabetes in the Diabetes Prevention Program. Diabetic medicine.
2007;24(2):137–44.

15. Harris MI, Klein R, Welborn TA, Knuiman MW. Onset of NIDDM occurs at
Least 4-7 yr Before Clinical Diagnosis. Diabetes Care. 1992;15(7):815–9.

16. American Diabetes A. Standards of Medical Care in Diabetes—2020
Abridged for Primary Care Providers. Clinical diabetes. 2020;38(1):10–38.

17. Daskivich LP, Mangione CM. The Promise of Primary Care–Based Screening
for Diabetic Retinopathy: The Devil Will Be in the Details Comment on
“Telemedicine and Retinal Imaging for Improving Diabetic Retinopathy
Evaluation”. Arch Intern Med. 2012;172(21):1678–80.

18. National Committee for Quality Assurance, The State of Health Care. Quality
2020 Report [Available from: https://www.ncqa.org/hedis/measures/
comprehensive-diabetes-care/.

19. Parsons VL, Moriarity C, Jonas K, Moore TF, Davis KE, Tompkins L. Design
and estimation for the national health interview survey, 2006-2015. Vital and
health statistics Series 2 Data evaluation and methods research. 2014(165):1.

20. North Carolina Institute of Medicine. Healthy North Carolina 2030: A Path Toward
Health. Morrisville, NC: North Carolina Institute of Medicine; 2020.; 2020.

21. Quiñones AR, Markwardt S, Botoseneanu A. Diabetes-Multimorbidity
Combinations and Disability Among Middle-aged and Older Adults. Journal
of general internal medicine: JGIM. 2019;34(6):944–51.

22. Gregg EW, Geiss LS, Saaddine J, Fagot-Campagna A, Beckles G, Parker C,
et al. Use of diabetes preventive care and complications risk in two African-
American communities. Am J Prev Med. 2001;21(3):197–202.

23. Golden SH, Brown A, Cauley JA, Chin MH, Gary-Webb TL, Kim C, et al.
Health Disparities in Endocrine Disorders: Biological, Clinical, and Nonclinical
Factors—An Endocrine Society Scientific Statement. The journal of clinical
endocrinology metabolism. 2012;97(9):E1579-E639.

24. Pugh JA, Tuley MR, Hazuda HP, Stern MP. The influence of outpatient
insurance coverage on the microvascular complications of non-insulin-
dependent diabetes in Mexican Americans. J Diabetes Complicat. 1992;6(4):
236–41.

Marcondes et al. BMC Health Services Research         (2021) 21:1150 Page 7 of 8

https://www.cdc.gov/nchs/nhis/data-questionnaires-documentation.htm
https://www.ncqa.org/hedis/measures/comprehensive-diabetes-care/
https://www.ncqa.org/hedis/measures/comprehensive-diabetes-care/


25. Buchmueller TC, Levinson ZM, Levy HG, Wolfe BL. Effect of the Affordable
Care Act on Racial and Ethnic Disparities in Health Insurance Coverage.
American journal of public health (1971). 2016;106(8):1416-21.

26. Peterson KA, Carlin C, Solberg LI, Jacobsen R, Kriel T, Eder M. Redesigning
Primary Care to Improve Diabetes Outcomes (the UNITED Study). Diabetes
Care. 2020;43(3):549–55.

27. Smedley BD, Stith AY, Care CoU, Eliminating R. Ethnic Disparities in H.
Unequal Treatment: Confronting Racial and Ethnic Disparities in Health
Care. Washington: National Academies Press, Elsevier Limited, National
Medical Association; 2002. 666–8.

28. Trivedi AN, Ayanian JZ. Perceived discrimination and use of preventive
health services. Journal of general internal medicine: JGIM. 2006;21(6):553–8.

29. Green AR, Nze C. Language-Based Inequity in Health Care: Who Is the “Poor
Historian”? AMA journal of ethics. 2017;19(3):263–71.

30. Harris MI. Racial and Ethnic Differences in Health Care Access and Health
Outcomes for Adults With Type 2 Diabetes. Diabetes Care. 2001;24(3):454–9.

31. Resnick HE, Valsania P, Phillips CL. Diabetes Mellitus and Nontraumatic
Lower Extremity Amputation in Black and White Americans: The National
Health and Nutrition Examination Survey Epidemiologic Follow-up Study,
1971-1992. Archives of internal medicine (1960). 1999;159(20):2470-5.

32. Arya S, Binney Z, Khakharia A, Brewster LP, Goodney P, Patzer R, et al. Race
and Socioeconomic Status Independently Affect Risk of Major Amputation
in Peripheral Artery Disease. Journal of the American Heart Association.
2018;7(2):n/a

33. Littman AJ, Knott CJ, Boyko EJ, Hawes SE. Associations Between Racial and
Ethnic Groups and Foot Self-Inspection in People With Diabetes. Diabetes
Care. 2020;43(5):956–63.

34. Brancati FL, Kao WHL, Folsom AR, Watson RL, Szklo M. Incident Type 2
Diabetes Mellitus in African American and White Adults: The Atherosclerosis
Risk in Communities Study. JAMA: the journal of the American Medical
Association. 2000;283(17):2253–9.

35. US Department of Health and Human Services Office for Human Research
Protections. Human subject regulations decision charts. https://www.hhs.
gov/ohrp/sites/default/files/full-2016-decision-charts.pdf. Updated February
16, 2016. Accessed September 28, 2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Marcondes et al. BMC Health Services Research         (2021) 21:1150 Page 8 of 8

https://www.hhs.gov/ohrp/sites/default/files/full-2016-decision-charts.pdf
https://www.hhs.gov/ohrp/sites/default/files/full-2016-decision-charts.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study population
	Outcomes
	Socioeconomic status
	Analysis

	Results
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Conflict of interest
	Author details
	References
	Publisher’s Note

