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Abstract Diabetes-related quality improvement initia-

tives are typically aimed at improving outcomes and

reducing complications. Studies have found that disparities

in quality persist for certain racial/ethnic and socioeco-

nomically disadvantaged groups; however, results are

mixed with regard to insurance-based differences. The

purpose of this study is to investigate the independent

associations between type of health insurance coverage,

race/ethnicity, and socioeconomic status (SES), and quality

of care, as measured by benchmark indicators of diabetes-

related primary care. This study used the Diabetes Care

Survey of the 2010 Medical Expenditure Panel Survey.

Bivariate and multivariate logistic regressions were used to

examine the association between quality of diabetes care

and type of insurance coverage, race/ethnicity, and SES.

Multivariate analyses also controlled for additional demo-

graphic and health status characteristics. Respondents with

insurance coverage (particularly those with private

insurance or with Medicare and Medicaid coverage) were

more likely to receive quality diabetes care than uninsured

individuals. Few significant disparities based on race/eth-

nicity or SES persisted in subsequent multivariate analyses.

Findings suggest that insurance coverage may make the

greatest impact in ensuring equitable distribution of quality

diabetes care, regardless of race/ethnicity or socioeconomic

status. With the implementation of Affordable Care Act

under which more people could potentially gain access to

insurance, policymakers should next track insurance-based

diabetes care disparities.

Keywords Primary care � Quality of care � Diabetes �
Racial disparities

Introduction

Diabetes is one of the leading causes of morbidity and

mortality in the United States (US), and represents an

enormous public health and economic burden. Nearly 26

million people in the US have diabetes—a figure that

continues to climb as the population ages and chronic

conditions increase in prevalence [1, 2]. As of 2010,

approximately 27 % of adults ages 60 and older had dia-

betes, while 1.9 million adults ages 20 and older were

newly diagnosed. Diabetes mellitus is the seventh leading

cause of mortality in the US, and is associated with a

number of health complications if preventive care and

proper treatment is not received [3]. These complications

can include renal disease, non-traumatic lower limb

amputations, blindness, and increased risk for cardiovas-

cular disease and stroke [1, 2, 4].

Evidence suggests that proper adherence to clinical

guidelines for diabetes preventive care can reduce the risk
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of health complications in patients with diabetes, and

improve long-term health outcomes [5]. The American

Diabetes Association (ADA) established guidelines for

processes of care in the preventive care of patients with

diabetes; these guidelines include HbA1c testing at least

twice per year, annual dilated eye examinations, and annual

foot examinations [6]. In addition, the ADA and the

National Cholesterol Education Program jointly established

target clinical outcomes related to cardiovascular health,

such as regular cholesterol testing. Meeting these targets

can help patients reduce the risk of diabetic complications.

For example, the ADA recommends that patients’ HbA1c

levels are less than 7 %, and that total cholesterol levels are

less than 200 mg/dl [7].

Despite clinical advances that have been made with

regard to effective prevention, diagnosis, and treatment of

diabetes, certain groups shoulder a disproportionate burden

of the disease. Studies have shown that those who are poor

or who comprise racial/ethnic minority groups have a

higher prevalence of diabetes and are more likely to suffer

diabetes-related complications that require hospitalization

than their non-poor and non-minority counterparts [8–14].

For example, an estimated 13.2 % of non-Hispanic blacks

and 11.9 % of Hispanics have diabetes, compared with

7.1 % for non-Hispanic whites [1, 2]. Several studies have

also shown that disadvantaged groups are less likely to

receive diabetes-related preventive care [15–19]. Differ-

ences in diabetes-related outcomes may be partially

attributable to disparate access to care, as determined by

lack of insurance or inadequate insurance coverage, having

unmet needs for medical care or prescription medication,

or inconsistent access to a regular source of care or primary

care provider [8, 9, 20, 21]. Non-Hispanic black and His-

panic populations in particular report inconsistent access to

care, and barriers to obtaining health insurance, compared

with white populations [20, 21].

The literature examining disparities in quality of dia-

betes care is mixed. Some previous studies, primarily using

state and health systems data, suggested that racial/ethnic

minority populations with diabetes receive lower quality

care, compared with their white counterparts [9, 11, 20–

22]. However, other studies using nationally-representative

datasets have shown either narrowing gaps in disparities or

no significant differences in quality of diabetes care

between racial/ethnic minority groups and white patients

[18, 23, 24]. Although studies have examined quality of

care for diabetes, few studies have compared disparities

beyond those that are associated with racial/ethnic group,

such as socioeconomic status or insurance coverage [25].

Among those examining insurance and diabetes care, the

insured were found to receive better quality of diabetes

care than the uninsured, and those who were continuously

insured received better care than those who were partially

insured [26–29]. However, these studies were either based

on older data or conducted in only one or a few states.

The purpose of this study is to address this gap in the

literature, by assessing insurance, racial/ethnic, and SES-

related disparities in quality of diabetes care among US

adults with diabetes. The unique contribution of this study

lies in its use of a nationally-representative dataset and the

inclusion of socioeconomic status (SES) in accounting for

racial/ethnic and insurance-related disparities in diabetes

care. The results of this study will provide up-to-date

information on the topic and empirical evidence to lay the

groundwork for tracking impacts of the implementation of

the Affordable Care Act (ACA).

Methods

Data Source

Data for this study came from the 2010 Medical Expen-

diture Panel Survey (MEPS)—an annual nationally-repre-

sentative survey of the non-institutionalized civilian

population that has been administered jointly by the

Agency for Healthcare Research and Quality (AHRQ) and

the National Center for Health Statistics (NCHS) since

1996 [30]. The MEPS collects information from household

respondents, providers, and employers in areas including

health care utilization, medical expenditures, access to

care, quality of care, and insurance coverage. It uses an

overlapping panel design in which data are collected in five

rounds of interviews over a 2.5 year period [31]. This study

analyzed data from the 2010 MEPS Household Compo-

nent; specifically, the Diabetes Care Survey that is peri-

odically administered to household members who report

having been diagnosed with diabetes and contains a total of

nine survey items [32]. The 2010 MEPS contained a total

of 32,846 observations; the current study used information

from respondents aged 18 and over who completed the

Diabetes Care Survey. These respondents were classified as

diabetic if they reported being told by a clinician that they

had diabetes. A total of 1,909 people with diabetes were

included in the study, representing an estimated 20,970,670

adult population with self-reported diabetes. The overall

response rate of MEPS for 2010 was 58.6 % and the

response rate for the Diabetes Care Survey was 90.1 %.

Analytical Variables

For this study, indicators of diabetes care (dependent

variables) among household respondents were examined

across insurance status, race/ethnicity, and SES (indepen-

dent variables). Four measures of diabetes care were

included in this study: (1) reported having a hemoglobin
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A1C measurement at least once in the past year, (2)

reported having a blood cholesterol check in the past year,

(3) reported having a retinal eye exam in the past year, and

(4) reported having a foot examination in the past year.

These measures were consistent with quality performance

indicators endorsed by the National Quality Forum

(NCQA) for adults aged 18–75 with diabetes [33].

Respondents’ race/ethnicity was categorized as non-

Hispanic white, non-Hispanic black, Hispanic, and other.

For people with multi-racial/ethnic origin, they were clas-

sified in the following order: Hispanic, black, and white.

The ‘other’ category included Asians, American Indians

and Alaskan Natives, and unspecified races. Since they all

had relatively small sample size, they were grouped toge-

ther in the analysis. Since the ‘‘other’’ group was so het-

erogenous, the results pertaining to this category were

difficult to interpret and therefore not emphasized in the

presentation of study findings and discussion.

Insurance status was categorized as uninsured, privately-

insured, Medicare-insured, Medicaid-insured, and other

publicly-insured. Categories of health insurance coverage

were mutually exclusive. Persons with multiple types of

health insurance were assigned to the first appropriate

category in the following order: privately-insured, Medi-

care-insured, or Medicaid-insured, For example, the cate-

gory ‘privately-insured’ included persons who had any type

of private coverage either alone or in combination with

other coverage. The category ‘‘Medicare-insured’’ inclu-

ded persons who had Medicare either alone or in combi-

nation with other public coverage. The category

‘‘Medicaid-insured’’ included persons who had Medicaid

either alone or in combination with other non-Medicare,

public coverage. Since the Diabetes Care Survey was a

cross-sectional (one-time in 2010) survey, the insurance

variable represented current status only.

SES was a composite variable comprising information

from three separate measures: income, education, and

employment. We used ‘poverty status’ to represent income

and coded it as a dichotomous measure (1 = poor/near poor/

low-income; 2 = middle income/high income). We used

‘highest education attained’ to represent education and coded

it as a dichotomous measure (1 = below bachelor which

includes ‘no degree,’ ‘GED,’ or ‘high school diploma’;

2 = bachelor or higher degree which includes ‘bachelor’s

degree,’ ‘master’s degree,’‘doctorate degree,’ or ‘other

degree’ defined in MEPS as an educational degree other than a

bachelor’s, master’s, or doctorate degree.). We used

‘employment status’ to represent employment and coded it as

a dichotomous measure (1 = not employed; 2 = employed).

Although it was possible to have more detailed categories for

these three measures, we chose to collapse into two categories

per measure so that there would be enough sample (and

power) per category in the combined measure of SES. The

combined SES variable included four categories representing

the gradient in SES, from best to worst: high-SES (with 2s

from all three SES measures), above-average SES (with 2s

from two of the three SES measures), below-average SES

(with 2s from one of the three SES measures), and low-SES

(with 1s from three SES measures).

In addition to these primary independent variables, a

number of individual characteristics were measured as

covariates based on their known association with use of

health care services, including age (coded as a continuous

measure), gender, marital status, self-reported health status

(excellent/very good/good, fair/poor), limitations (i.e., self-

reported impairments in activities of daily living), and

geographical region (Northeast, Midwest, South, West).

Statistical Analysis

Data analysis was performed using SAS version 9.3 [34].

Due to the complex survey design employed in MEPS, all

analyses included a design effect and sampling weights in

order to ensure that the sample was nationally-representa-

tive of adults living in the United States with diabetes.

First, descriptive statistics were computed for all variable

included in the study to yield a profile of the study sample.

Next, the distribution of quality of care indicators received

by adults with diabetes was obtained for each racial/ethnic

group, insurance status categorization, and SES level. Chi

square (v2) tests were conducted to assess significant dif-

ferences in quality of care across each of these three

independent variables.

In addition, multivariate logistic regressions were used

to examine quality of diabetes care. Models were adjusted

for patients’ insurance status, race/ethnicity, SES, age,

gender, marital status, health status, presence of functional

limitations, and geographic region. In order to estimate

these relationships, odds ratios and 95 % confidence

intervals were calculated. For all analyses, a level of

a\ 0.05 was considered statistically significant.

Results

Descriptive Results

Table 1 provides descriptive results for all the variables

included in the analysis. A total of 1,909 subjects with

diabetes (weighted sample equals 20.9 million) were

included in the analysis. Among the sampled adults with

diabetes, approximately 89 % reported having a hemo-

globin A1C measurement at least once in the past year,

84 % reported having a blood cholesterol check, 65 %

reported having a retinal eye examination, and 69 %

reported having a foot examination.
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In terms of insurance status, 54.31 % had private

insurance, 24.58 % had Medicare, 10.38 % had Medicaid,

1.63 % had other public insurance, but 9.1 % were unin-

sured. In terms of race/ethnicity, 63.34 % were non-His-

panic white, 15.75 % black, 13.89 % Hispanic, and 7.02 %

other. In terms of SES, 64.02 % had middle- or high-

income and 35.98 % were poor, near poor, or of low-

income. For education, 19.74 % had bachelor or higher

degree and 80.26 % had below-bachelor education. For

employment, 41.41 % were employed and 58.59 % were

unemployed (primarily due to the large proportion of the

respondents who were retired). The composite SES vari-

able showed 9.94 % categorized as high SES, 30.86 %

above-average SES, 33.82 % below-average SES, and

25.38 % low SES.

In terms of demographic and health status characteris-

tics, the mean age was 60.56, 51.08 % were females,

57.1 % were married, 64.58 % considered their health

status to be excellent, very good, or good, 87.95 % had no

physical limitations, and the most likely place of residence

was south (41.61 %), followed by Midwest (22.14 %),

west (19.5 %), and northeast (16.75 %).

Bivariate Results

Table 2 displays the distribution of quality of care received

by adults with diabetes; bivariate results are displayed by

insurance type, race/ethnicity, and SES. The analysis found

significant differences across insurance types for all four

diabetes quality of care indicators (p \ 0.001). Across

three of the four quality indicators, adults covered by

Table 1 Characteristics of the study sample

Total

Freq Weighted freq (%, SE)

Sample 1,909 20,970,670

Diabetes care

Adults age 18 and over with diabetes who reported having a

hemoglobin A1C measurement at least once in past year

No 154 1,488,476 (10.33, 1.01)

Yes 1,100 12,917,698 (89.67, 1.01)

Adults age 18 and over with diabetes who reported having a blood

cholesterol check in past year

No 334 3,309,511 (16.06, 1.04)

Yes 1,538 17,293,946 (83.94, 1.04)

Adults age 18 and over with diabetes who reported having a retinal

eye examination in past year

No 721 7,287,399 (35.29, 1.36)

Yes 1,153 13,360,820 (64.71, 1.36)

Adults age 18 and over with diabetes who reported having a foot

examination in past year

No 615 6,457,397 (31.37, 1.24)

Yes 1,260 14,125,295 (68.63, 1.24)

Insurance

Uninsured 221 1,908,648 (9.1, 0.69)

Medicaid 262 2,176,448 (10.38, 0.79)

Medicare 499 5,155,017 (24.58, 1.2)

Private 894 11,388,888 (54.31, 1.46)

Other public 33 341,669 (1.63, 0.36)

Race/ethnicity

White 827 13,283,395 (63.34, 1.69)

Black 469 3,302,095 (15.75, 1.13)

Hispanic 442 2,913,117 (13.89, 1.23)

Other 171 1,472,062 (7.02, 0.94)

SES measures

Poverty

Poor/near poor/low income 862 7,545,882 (35.98, 1.51)

Middle income/high income 1,047 13,424,787 (64.02, 1.51)

Education

Below bachelor 1,605 16,735,710 (80.26, 1.21)

Bachelor and higher degree 292 4,117,048 (19.74, 1.21)

Employment status

Not employed 1,148 12,277,233 (58.59, 1.46)

Employed 759 8,678,267 (41.41, 1.46)

SES composite

High SES 148 2,070,328 (9.94, 0.87)

Above-average SES 512 6,431,076 (30.86, 1.39)

Below-average SES 619 7,046,991 (33.82, 1.2)

Low SES 616 5,289,193 (25.38, 1.28)

Demographic measures

Agea 1,909 60.56 (0.37)

Sex

Male 844 10,258,465 (48.92, 1.3)

Table 1 continued

Total

Freq Weighted freq (%, SE)

Female 1,065 10,712,204 (51.08, 1.3)

Marital status

Not married 905 9,015,997 (42.99, 1.38)

Married 1,004 11,954,672 (57.01, 1.38)

Health status

Excellent/VG/good 1,180 13,535,960 (64.58, 1.49)

Fair/poor 728 7,423,797 (35.42, 1.49)

Any limitation

No 1,679 18,425,091 (87.95, 0.86)

Yes 228 2,524,808 (12.05, 0.86)

Region

Northeast 279 3,513,472 (16.75, 1.56)

Midwest 387 4,642,834 (22.14, 1.16)

South 815 8,725,989 (41.61, 1.73)

West 428 4,088,375 (19.5, 1.22)

a Age results are mean (SE)
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Medicare reported the highest rate of receipt of services,

while adults with no insurance reported the lowest rate

(89.3 vs. 57.9 % reported having a blood cholesterol check,

73.5 vs. 36.1 % reported having a retinal eye examination,

and 72.3 vs. 52.1 % reported having a foot examination).

Adults who were privately insured reported the highest rate

of receipt of a yearly hemoglobin A1C measurement

(93.02 %), and the second highest rate of receipt across the

remaining three quality indicators. Uninsured adults also

reported the lowest rate of receiving a yearly hemoglobin

A1C measurement (73.6 %).

Differences across racial/ethnic groups were also sta-

tistically significant for each of the four diabetes quality of

care indicators. In three of the four quality of care cate-

gories, Hispanic adults reported the lowest rates of

receiving diabetes services while non-Hispanic white

adults reported the highest rates. With regard to having a

hemoglobin A1C measurement, non-Hispanic white adults

reported the highest rates (91.7 %) while those classified as

‘other’ (primarily Asians) adults reported the lowest rates

(80.5 %). Among those who had blood cholesterol checked

in the past year, non-Hispanic white adults reported the

highest rate (86.2 %) while Hispanic adults reported the

lowest rate (78.8 %). Rates of yearly retinal eye examin-

ations were highest among non-Hispanic white adults

(68 %) and lowest among Hispanic adults (54.8 %). Rates

of yearly foot examinations were highest among ‘other’

adults with diabetes (73.7 %) and lowest among Hispanic

adults (63.1 %).

With regard to differences across SES categories,

bivariate findings were statistically significant for receipt of

a hemoglobin A1C measurement (p \ 0.05) and a blood

cholesterol check in the past year (p \ 0.01). The break-

down of results was unsurprising—across all four diabetes

quality of care indicators, adults in the high SES category

reported the highest rates of receipt while adults with low

SES reported the lowest rates.

Multivariate Results

Table 3 presents the results of multivariate logistic

regression models that explored the association between

diabetes quality of care and health insurance, race/ethnic-

ity, and SES, while adjusting for age, gender, marital sta-

tus, perceived health status, functional limitations, and

census region.

The analyses did find significant insurance-based dis-

parities in quality of care indicators; respondents who were

uninsured had lower odds of receiving diabetes services

than privately insured patients, but there were few differ-

ences between privately insured patients and those with

Medicaid, Medicare, or other public insurance. For exam-

ple, compared to the privately insured, the uninsured hadT
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significantly lower odds of reporting having a hemoglobin

A1C measurement in the past year (0.205, p \ 0.001),

having a blood cholesterol check (0.259, p \ 0.001), hav-

ing a retinal eye examination (0.383, p \ 0.001), and

having a foot examination (0.577, p \ 0.01). Similar

relationships were found between the uninsured and

Medicare-insured (results not shown, but available upon

request). Among the insured, only Medicaid-insured had

lower odds of reporting having a blood cholesterol check in

the past year when compared to the privately insured

(0.502, p \ 0.01).

The analyses found racial/ethnic disparities persisted in

diabetes quality of care in only one of the four measures.

Both non-Hispanic black and other minority adults had

lower odds of reporting receiving a hemoglobin A1C

measurement at least once in the past year compared with

non-Hispanic white adults (p \ 0.01).

The analyses also found some SES disparities on

selected diabetes quality of care measures. Specifically,

compared to the low SES group, the high SES group had

significantly greater odds of reporting having a hemoglobin

A1C measurement in the past year (2.977, p \ 0.05) and

having a blood cholesterol check (2.567, p \ 0.01).

Discussion

This study used the most recently available MEPS data to

explore the presence of disparities in quality of diabetes

care, and to build on past research investigating whether

racial/ethnic and sociodemographic differences in quality

of care persist despite the implementation of quality

improvement initiatives across the US [35, 36]. Based on

the unadjusted results, we found that insurance coverage

and race/ethnicity were significantly associated with hav-

ing each of the four benchmark diabetes quality of care

indicators within the past year—a hemoglobin A1C mea-

surement, a blood cholesterol check, a retinal eye exami-

nation, and a foot examination. Similarly, SES was

significantly associated with having a hemoglobin A1C

measurement and having a blood cholesterol check.

After controlling for other demographic and health sta-

tus characteristics, we found that the significant association

between insurance coverage and quality of care remained.

In other words, respondents who had some form of insur-

ance (i.e., private insurance, Medicare, or Medicaid) were

more likely to receive diabetes services than uninsured

respondents across all four quality of care indicators. In

contrast, most of the significant differences across quality

of care based on race/ethnicity or SES level disappeared in

the multivariate analyses—findings that are consistent with

previous studies that have shown narrowing or no dispar-

ities based on race/ethnicity [18, 24, 37].

Our findings suggest that insurance coverage, rather than

race/ethnicity or socioeconomic status, makes the greatest

difference for ensuring that diabetes care meets minimum

quality of care medical standards. These findings corrob-

orate studies in the literature that point to insurance as an

important factor in mitigating health and health care dis-

parities between those groups who are socially disadvan-

taged versus others [25, 38]. Although some racial/ethnic

and SES disparities in quality appear to persist, this study

suggests that an expansion of different types of insurance

coverage would make the biggest impact in terms of

improving the quality of diabetes care and reducing the

disproportionate burden of the disease and its

complications.

Traditionally, public health practitioners used education

campaigns to inform the public about health threats and

how to avoid them. However, recent legislation and gov-

ernment regulation activities established a national frame-

work that incorporates the obesity prevention goals and

supports the use of policy and law to change social norms

and reverse the obesity epidemic [39]. For example, the

Patient Protection and ACA is an important step under-

taken by the federal government to address health dispar-

ities. The legislation included provisions to expand

prescription drug coverage for those covered under Medi-

care or other health plans. Furthermore, it contains a

number of provisions aimed at reducing barriers to access

for medically-underserved and disadvantaged populations,

such as expanded access to primary and preventive care

services through community health centers, premium and

cost-sharing subsidies, and Medicaid expansions to provide

coverage for more low-income individuals and families. In

addition to the ACA, performance-based coverage models

such as Accountable Care Organizations and Patient-cen-

tered Medical Home (PCMH) could make a positive

impact to ensure that those with diabetes receive services

that are proven to optimize health outcomes [40].

We must note several limitations of this study. First,

study results are based on self-reported information from

adult respondents and subject to recall bias and subsequent

threats to reliability. Second the analysis was based on

cross-sectional data, which only allows us to draw infer-

ences of association rather than causation. However, our

conclusions are strengthened by the strong survey design

and nationally-representative sample of responses included

in the analysis. Finally, this study examined diabetes

quality of care based on four benchmark indicators of

services received by respondents. It would have been

useful to include variables that captured additional infor-

mation on health care use and health status of respondents,

such as accessibility of care, type of provider seen, fre-

quency of health care use, or disease severity. Future

analyses could be strengthened by such factors; however,
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our inclusion of variables capturing self-reported health

status and functional limitations helped mitigate this

limitation.

In conclusion, this study strongly suggests that health

insurance plays a large role in ensuring quality diabetes

care and mitigating disparities based on race/ethnicity or

socioeconomic status. Many quality improvement initia-

tives aimed at improving health outcomes are intended to

address disparities by focusing on chronic illness such as

diabetes—a strategy based on the fact that traditionally

disadvantaged and underserved populations disproportion-

ately carry the burden of diabetes and its complications

[35, 41]. However, health care providers and policymakers

must recognize expanded or enhanced insurance coverage

as an effective tactic in addressing barriers to accessing

care, and improving the quality diabetes care and health

outcomes. The ACA is moving towards the right direction

as a legislation towards expanding insurance coverage and

creating a regulatory engine that will work to move the US

from a system that follows the customary care model of

medical care toward an evidence-based system of medical

care [42, 43], but great efforts need also be given to

enhance quality care to those insured regardless of type of

insurance coverage.
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