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Does Medicare Managed Care Reduce Racial/
Ethnic Disparities in Diabetes Preventive Care
and Healthcare Expenditures?
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isparities in healthcare are a persistent national prob-

lem, and reducing them has been the goal of various

national healthcare policies for decades."? In particular,
racial/ethnic disparity in diabetes care is coupled with a rapid
increase in the prevalence of this illness among older minori-
ties.’? Between 1994 and 2001, there was a 37% increase in the
number of individuals 67 years or older who were diagnosed
with diabetes, with the highest rates seen among minorities.* If
their health is not properly managed, individuals with diabetes
are at risk of serious and costly adverse events.** Additionally,
minority groups report lower rates of recommended preventive
health services for diabetes, such as influenza vaccinations® and
cholesterol screenings.’

Over the past 20 years, managed care plans have rapidly increased
in size and influence, mainly as solutions to enduring problems of
quality and cost in US healthcare.® Similarly, Medicare Managed
Care (MMC) plans were intended to address these issues by provid-
ing lower costs and better quality care for beneficiaries.’ Evidence
is mixed on whether MMC plans have consistently achieved these
goals.’ We have summarized some of the main differences between
traditional Medicare fee-for-service (MFFS) and MMC plans in eAp-
pendix A (eAppendices available at www.ajmc.com).'**? Certain
characteristics of MMC plans—including having a mandatory pri-
mary care physician; offering more preventive services, such as eye
exams; and capping out-of-pocket (OOP) spending—may reduce
disparities in quality of care by making valuable services more ac-
cessible to vulnerable populations.®'? Diabetes-specific preventive
care, diabetes screening, and self-management training are covered
under both MFFS and MMC plans. MMC plans, however, cap OOP
spending, usually have lower deductible rates than MFFS plans, and
charge co-pays (fixed amounts) instead of coinsurance (percent-
ages).*' On the other hand, by applying gate-keeping policies, MMC
plans might worsen access to care among racial/ethnic minorities
by restricting their access to providers who might be geographi-
cally closer or linguistically or culturally more trusted.”? Whether
enrollment into MMC versus traditional MFFS would worsen or

ABSTRACT

OBJECTIVES: Large and persistent racial/ethnic disparities
exist in diabetes care. Considering the rapid rate of growth
of Medicare Managed Care (MMC) plans among minority
populations, our aim was to investigate whether disparities
in diabetes management and healthcare expenditures are
smaller in MMC versus Medicare fee-for-service (MFFS)
plans. We hypothesized that racial/ethnic disparities in
diabetes care and in health expenditures would be less
pronounced in MMC compared with MFFS plans.

STUDY DESIGN: Nationally representative data from the
2006 to 2011 Medical Expenditure Panel Survey on white,
African American, and Hispanic seniors with diabetes were
analyzed.

METHODS: We examined 4 measures of diabetes
care—regular foot check, eye exam, cholesterol check, and
flu vaccine—and total and out-of-pocket (0OP) healthcare
expenditures. We implemented the Institute of Medicine’s
definition of disparity, applied propensity score weighting
to adjust for potential differential selection, and used a
difference-in-differences generalized linear framework to
estimate outcome measures.

RESULTS: For African Americans, MMC was associated with
a $1183 (P <.036) reduction and a $547 (P <.001) increase

in disparities in total and OOP healthcare expenditures,
respectively. For Hispanics, disparities in foot exam, flu shot,
and cholesterol check decreased by 5, 10, and 7 percentage
points (P <.001); additionally, disparities in total and 0OP
healthcare expenditures were reduced by $3588 and $276

(P <.001), respectively. MMC plans spend less on everyone,
including whites.

CONCLUSIONS: Hispanic/white disparities in diabetes
management and healthcare expenditures were smaller in
MMC than in MFFS plans. African American/white disparities
were not consistently larger in 1 setting than the other.
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ameliorate racial/ethnic disparities in access
to diabetes care is not known.

Additionally, research indicates the possi-
bility of nonrandom selection into MMC by: a)
differential selection by health and geographic

TAKE-AWAY POINTS

Disparities in care and rising healthcare costs continue to plague our healthcare system.
Our study indicates that:

» Compared with fee-for-service, Medicare managed care (MMC) spent less on every patient,

regardless of race/ethnicity and had substantially reduced Hispanic/white disparities in

location™ and/or b) differential selection by

diabetes care.

race/ethnicity.” There is a possibility that ben- »> MMC had mixed effects on African American/white disparities, which may be explained by

eficiaries with lower incomes and less educa-
tion (mostly minorities) choose MMC plans
mainly because of lower OOP costs, not because
of higher levels of care received. Considering
the literature on the existence of selection bias
towards healthier individuals (with lower risks)
among MMC plans,* chronically ill minorities may be worse off in
MMC plans compared with nonrestricted, traditional MFFS.”

Using a nationally representative sample of Medicare beneficia-
ries diagnosed with diabetes, our specific aims were to: a) examine
differences in racial/ethnic disparities between MMC and MFFS
enrollees in 4 American Diabetes Association-recommended mea-
sures of diabetes management, and b) assess differences between
MMC and MFFS in annual total and OOP healthcare expenditures.
We hypothesized that MMC plans would reduce racial/ethnic dis-

parities in diabetes management.

METHODS

Data

We used the Household Component files of the 2006 to 2011 Medical
Expenditure Panel Survey (MEPS)." The MEPS is a nationally representa-
tive survey of the US noninstitutionalized population.” The Agency
for Healthcare Research and Quality (AHRQ) conducts the survey and
verifies the survey information. We limited our analysis to Medicare
beneficiaries 65 years or older who reported being diagnosed with
diabetes and reported being (non-Hispanic) African American, His-
panic, or (non-Hispanic) white. Our sample included 3735 individuals
(MMC = 1235; MFFS = 2500) (Figure 1). Although the variable-specific
nonresponse rate was less than 3%, without the imputation of missing
values, we would have lost 13% of the initial sample size in our regres-
sion models. Thus, we used a multiple imputation technique (with 5
complete sets) to estimate missing values for independent variables. !

Dependent Variables

We used a total of 6 dependent variables. We examined diabetes
management across 4 domains during the year: 1) whether feet
were checked for sores, 2) whether individuals had a dilated eye
exam, 3) whether individuals had their cholesterol checked, and 4)
whether individuals had a flu vaccination. Additionally, we exam-
ined annual total and OOP healthcare expenditures. Dollar values
were inflated, using the 2013 all-items Consumer Price Index.

the degree of market penetration and geographic variations of MMC plans.

» Promoting some MMC strategies—for instance, incentivizing the use of preventative services,
promoting organized outreach programs, mandating a primary care provider, and monitoring
patients with chronic conditions—may reduce racial/ethnic disparities in diabetes care and
lower healthcare expenditures.

Independent Variables

In addition to race/ethnicity, sociodemographic variables including
age, sex, marital status, location based on 4 US Census regions, and
living in a metropolitan statistical area were obtained at the time
of survey completion. Education was measured using a 4-category
variable (less than high school, high school, college degree, or other
professional degree) with high school degree set as the reference
category. Household income was measured based on percentage
relative to the federal poverty level (FPL), using 5 mutually exclusive
categories (poor or <100% of the FPL; near poor or 100%-125% of
the FPL; low or 125%-199% of the FPL; middle or 200%-399% of the
FPL; and high or >400% of the FPL), with the middle-income group

FIGURE 1. Schematic Flow Diagram of Sample Selection?

Total sample size 203,189

Medicare beneficiaries who are 20,944
65 years or older

Whites, African Americans, 19.405

Hispanics

Diagnosed iabetes 3735

1235 2500

MMC MFFS

I ——
MFFS indicates Medicare fee-for-service; MMC, Medicare Managed Care.
aMultiple imputation performed to impute missing values among independent
variables.

Source: The Household Component files of the 2006 to 2011 Medical Expenditure
Panel Survey.’
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serving as the reference category. For health insurance, we included
2 variables that measured whether an individual reported being
enrolled in: a) MMC (vs MFFS) and b) whether an individual reported
being enrolled in Medicaid (dual eligible). All individuals in our
sample reported being enrolled in Medicare. For health-related vari-
ables, we accounted for 2 measures of self-rated physical and mental

”

health, coded as “fair” or “poor” versus “good,” “very good,” or “excel-
lent.” We also controlled for 4 reported chronic conditions: asthma,
high blood pressure, any heart problems, and arthritis. Finally, we
adjusted for whether an individual reported having a usual source
of care. We checked for multicollinearity among our independent

variables and did not find any strong correlations.

Statistical Analysis

First, we used propensity score weighting (PSW) to adjust for any
potential selection bias into MMC versus MFFS. We used all indepen-
dent variables (listed in Table 1) to estimate an inverse probability
of treatment weighting; we then generated “synthetic” MMC and
MFFS Medicare groups with distributional equivalence.?® Second,
we applied the Institute of Medicine (IOM) conceptual framework in
ouranalysis. In its 2002 report, Unequal Treatment: Confronting Racial
and Ethnic Disparities in Health Care, the IOM defines disparity as “a
difference in access or treatment provided to members of different
racial or ethnic groups that is not justified by the underlying health
conditions or treatment preferences of patients.””

Quantifying the IOM Definition of Racial/Ethnic Disparities

In order to implement the IOM definition of a racial/ethnic dispar-
ity, we applied the rank-and-replace techniques recommended by
Cook and colleagues.?” A full discussion of the rank-and-replace
method has been described in detail elsewhere.”-?* Briefly, we ap-
plied a 4-step method to estimate the IOM disparities. First, we
ran a multivariable difference-in-differences regression model
for each of our outcome variables (eAppendices B and C). For all
4 dichotomous diabetes management measures, we used logistic
regression models. For the continuous spending measures, we
used generalized linear regression models.? First, we applied the
rank-and-replacement method to replace minorities” health distri-
butions with those of whites. To do so, we created a health index
for each white and minority individual based on the sum of multi-
plications of the health variables’ coefficients and the actual health
values in regression models described in step 1. Second, we ranked
the health index values for whites and minorities, separately. Third,
we replaced the proportionately ranked values of whites with those
of minorities. Finally, using the original fitted regression models
from step 1 and transformed health index values of minorities
from step 3, we predicted the counterfactual outcome values for
minorities and real values for whites.? The differences in predicted
averages between racial/ethnic groups were calculated within MMC
and MFFS groups. Standard errors of all estimated measures were

calculated using bootstrapping techniques applied in the context
of complex survey design (replicated 100 times with replacement).”
We describe the IOM method in detail in eAppendix D.

We used Stata version 13 (StataCorp LP, College Station, Texas) for
all analyses and adjusted for the clustered and stratified complex
survey design of the MEPS.?® We weighted all estimates using the
AHRQ-supplied and propensity score-adjusted diabetes weights.?

RESULTS

Table 1 reports the population characteristics of Medicare patients
diagnosed with diabetes stratified by race and insurance type.
Compared with whites, among both MFFS and MMC enrollees,
certain characteristics persist: a) African Americans had a higher
proportion of female enrollees and a lower rate of being married, b)
African Americans and Hispanics had lower incomes and were less
educated, c) African Americans and Hispanics had higher preva-
lence of hypertension and lower prevalence of stroke (Hispanics
only) and emphysema, and d) significant geographic variation ex-
ists among minorities between MMC and MFFS. For example, in
the West, MMC had greater penetration than MFFS among whites
(29% compared with 13%; P <.001) and Hispanics (44% compared
with 34%; P = .008). In contrast, in the South, MFFS had greater
penetration than MMC among all population groups. Additionally,
regardless of race, more MMC enrollees (by 13 percentage points; P
<.001) live in large metropolitan areas compared with MFFS enroll-
ees. To summarize, although there are differences within racial/
ethnic groups between those enrolled in MMC and those enrolled
in MFFS, the data did not present a clear pattern on differential
selection based on race/ethnicity into MMC.

Figure 2 shows the unadjusted averages for utilization rates of
diabetes management, and OOP and total healthcare costs, strati-
fied by race/ethnicity and enrollment in MMC versus MFFS. In the
context of white/African American differences, rates of flu shot,
cholesterol check, and dilated eye exam were 12, 4, and 5 percentage
points higher for whites than African Americans enrolled in MFES,
respectively. For MMC enrollees, the prevalence of getting a flu shot
was 15 percentage points higher for whites than African Americans.
In the context of white/Hispanic differences, the rate of flu shots was
higher by 11 percentage points among white MFFS enrollees than
Hispanics. For MMC enrollees, the rate of eye exams was 10 percent-
age points higher for whites than Hispanics. Both minority groups
enrolled in MMC and MFFS had lower OOP costs than whites, with
no significant difference in total healthcare cost by race/ethnicity.

Additional differences in outcomes across groups emerge once
we adjust statistically for the differences in enrollees’ other charac-
teristics, as described earlier. Figure 3 shows the adjusted predicted
probabilities for utilization rates of diabetes management and pre-
dicted averages for total and OOP healthcare expenditures by race/
ethnicity and type of insurance (applying PSW and the IOM defini-
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TABLE 1. Characteristics of Medicare Beneficiaries With Diabetes, 65 Years or Older, Stratified by Health Insurance and

Race/Ethnicity (2006-2011)

Fee-for-Service (%)

Medicare Managed Care (%)

White African American

N =3735 1501 611
Explanatory Variables® Mean SE Mean SE
Age, years 74 0.23 73 0.35
Female 49 0.02 630 0.03
Married 59 0.02 35° 0.03
Education

Less than high school 22 0.01 420 0.03

High school 54 0.02 430 0.03

College degree 19 0.02 12° 0.02

Other degree 6 0.01 8 0.01
Family income

Poor 9 0.01 220 0.02

Near poor 6 0.01 9v 0.01

Low income 15 0.01 260 0.02

Middle income 34 0.02 250 0.02

High income 37 0.02 180 0.02
Medicaid 5 0.01 230 0.02
Health status

Good health 67 0.02 63 0.02

Good mental health 87 0.01 84 0.02
Chronic conditions

Asthma 1" 0.01 1" 0.02

High blood pressure 84 0.01 94P 0.01

Any heart problem 50 0.02 o 0.02

Arthritis b4 0.02 66 0.03
Region

Northeast 20 0.02 140 0.03

Midwest 28 0.02 200 0.03

West 13 0.02 6P 0.01

South 39 0.02 59 0.04
MSA 73 0.03 840 0.03
English-speaking 100 0.00 1000 0.00

Hispanic White African American Hispanic
388 614 329 292
Mean SE Mean SE Mean SE Mean SE
73 0.42 74 0.38 73 0.42 730 0.49
56 0.04 58 0.02 7 0.03 55 0.04
49° 0.04 54 0.03 34P 0.04 53 0.04
710 0.04 18 0.02 47° 0.04 650 0.04
19® 0.03 58 0.02 41° 0.04 220 0.03
6P 0.02 17 0.02 7° 0.02 100 0.03
4 0.01 7 0.01 6 0.02 3 0.02
26° 0.04 6 0.01 16P 0.02 130 0.03
11® 0.02 6 0.01 14° 0.02 14> 0.02
25 0.03 22 0.02 290 0.03 26 0.03
28 0.04 36 0.02 27° 0.03 32 0.03
10P 0.03 30 0.02 14® 0.03 52 0.03
46° 0.05 4 0.01 190 0.03 290 0.04
49° 0.04 70 0.02 62° 0.03 540 0.04
81° 0.02 89 0.02 83 0.03 79° 0.03
10 0.02 13 0.02 14 0.02 10 0.03
82 0.03 84 0.02 950 0.01 84 0.03
42° 0.04 49 0.03 42 0.04 40 0.04
60 0.04 65 0.03 70 0.03 61 0.04
18 0.03 19 0.02 20 0.04 14 0.03
6P 0.02 20 0.02 19 0.04 G2 0.02
34P 0.04 29 0.03 8v 0.03 44> 0.05
42 0.05 32 0.03 B8k 0.05 37 0.05
87" 0.03 86 0.02 89 0.02 950 0.02
44P 0.06 100 0.00 100 0.00 51° 0.05

MSA indicates metropolitan statistical area; SE, standard error.

aThe variables listed are the explanatory variables in the estimated regression models, presented in the eAppendix.
"The mean significantly differs between individuals with fee-for-service and individuals with Medicare Managed Care at the alpha = .05 level.
Source: The Household Component files of the 2006 to 2011 Medical Expenditure Panel Survey.'®

tion of disparities—see eAppendices B and C). In MFFS, African
American enrollees were 4 percentage points more likely to report
a foot exam than white enrollees. However, African American MFFS
enrollees were less likely to use the other 3 diabetes management
tests compared with white MFFS enrollees. Disparities in flu shots,
cholesterol checks, and eye exams were estimated to be 11, 6, and 7
percentage points (P <.001 for all), respectively. Additionally, Afri-

can American MFFS enrollees spent $1176 and $483 less in total and
OOP on healthcare compared with white MFFS enrollees. Among
MMC enrollees, we found that African Americans had flu shot,
cholesterol check, and eye examination rates that were respectively
12, 5, and 5 percentage points (P <.001) lower than those of whites.
As with MFFS enrollees, African Americans had higher rates of
foot examinations than did whites (P <.05). Although there was no
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FIGURE 2. Unadjusted Average of Diabetes Management

Utilization Rates and Out-of-Pocket and Total Healthcare
Costs, Stratified by Race/Ethnicity and Insurance®®

FIGURE 3. Predicted Adjusted Average of Diabetes Manage-
ment Utilization Rates and Out-of-Pocket and Total Healthcare
Costs, Stratified by Race/Ethnicity and Insurance®®
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MFFS indicates Medicare fee-for-service; MMC, Medicare Managed Care.
2Estimates are based on unadjusted average for white, African American, and

Hispanic patients with diabetes, 65 years or older, who enrolled in Medicare
MFFS or MMC.

b"*" indicates significantly different from whites at the alpha = 0.05 level.

Source: The Household Component files of the 2006 to 2011 Medical Expenditure
Panel Survey.”

disparity between whites and African Americans in total healthcare
expenditure, African Americans paid $1030 less OOP (P <.001).
White/Hispanic comparisons showed that Hispanics in MFFS
had rates of foot examinations, flu shots, cholesterol checks, and eye
examinations that were, respectively, 9, 13, 8, and 11 percentage points
lower than those of their white counterparts (P <.001 for all). Addition-
ally, Hispanic MFFES enrollees spent $5815 and $1013 less than white
enrollees in total and OOP healthcare expenditures, respectively (P
<.001). We also found differences between white and Hispanic MMC
enrollees in rates of foot exams, flu shots, and eye examinations: 4,
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MFFS indicates Medicare fee-for-service; MMC, Medicare Managed Care.
2Estimates were based on adjusted average for white, African American, and

Hispanic patients with diabetes, 65 years or older, who enrolled in Medicare
MFFS or MMC.

b"*" indicates significantly different from whites at the alpha = 0.05 level.

Source: The Household Component files of the 2006 to 2011 Medical Expenditure
Panel Survey.'

3, and 10 percentage points, respectively, with whites having a higher
probability of using the services (P <.001). White and Hispanic MMC
enrollees did not differ in their adherence to cholesterol checks. Ad-
ditionally, Hispanics spent $2227 and $737 less than white enrollees in
total and OOP healthcare expenditures, respectively (P <.001).

In Table 2 we compare the adjusted estimated racial/ethnic dis-
parities in diabetes management and healthcare costs. The disparity
values represent absolute differences between minority groups and
whites (calculated by deducting average adjusted predictive values
for whites from average adjusted predictive values for minorities).
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Negative values indicate lower use of services or
lower healthcare expenditures for minorities.
For African Americans, enrollment in MMC did
not have any effects on disparities in utilization
of the 4 screening services. On the expenditures
end, due to lower OOP payments among African
Americans enrolled in MMC, white/African
American disparity in OOP spending was higher
by $547 among MMC enrollees.

Compared with MFFS enrollees, white/
Hispanic disparities in foot exams, flu shots,
and cholesterol checks among MMC enrollees
were lower by 5 (P <.05), 10 (P <.001), and 7
(P <.001) percentage points, respectively. Ad-
ditionally, white/Hispanic disparities in OOP
and total costs were lower by $3588 and $276,
respectively, among MMC enrollees compared
with MFFS enrollees. In summary, white/Afri-
can American disparities in healthcare costs
among MMC enrollees compared with MFFS
enrollees were mixed; however, white/Hispan-
ic disparitiesamong MMC enrollees compared
with MFFS enrollees were substantially lower.

Sensitivity Analysis

As a sensitivity analysis (eAppendix E), we
compared our methods, using the IOM mea-
sure of disparity and applying PSW, with 4 other
methods: 1) unadjusted average, 2) regression
adjusted, 3) regression adjusted using PSW, and

Medicare Managed Care and Disparities in Diabetes Care

TABLE 2. Adjusted Predicted Disparities® Between Minorities and Whites in
Diabetes Management and Healthcare Expenditures

Foot Flu Cholesterol Eye
Exam Shot Check Exam
(%) (%) (%) (%)
MFFSs®
White 73 79 92 73 14,721 1867
African American 77 68 86 66 13,545 1384
Hispanic b4 66 84 62 8906 854
African American vs white 4e -11¢ -6° =7¢ -1176° -483¢
Hispanic vs white -9¢ 13 -8¢ -11¢  -5815¢ -1013¢
MMCH
White 70 76 91 78 12,563 1889
African American 73 b4 86 73 12,570 859
Hispanic 66 73 90 68 10,336 1152
African American vs white 3¢ -12¢ -5¢ -5¢ 7 -1030¢
Hispanic vs white -4 -3 -1 =10  -2227¢ -737°
Effect of MMC on disparity:
African American vs white -1 -1 1 2 1183¢  -547¢
Hispanic vs white 5¢ 10¢ 7¢ 1 3588¢ 276¢
Ne 3631 3658 3646 3660 3735 3735

MFFS indicates Medicare fee-for-service; MMC, Medicare Managed Care; OOP, out-of-pocket.
2Disparity measures are calculated by deducting adjusted predicted average of the outcome variable
(eg, foot examination] for whites from adjusted predicted average of the same variable for minorities.
Thus, a negative value indicates overuse of the service (or extra expenditure) by whites compared
with minorities. A positive value indicates overuse of the service (or extra expenditure] by minorities
compared with whites.

bSample of MFFS consists of individuals, 65 years or older, who reported being enrolled in Medicare
fee-for-service.

Significant at the alpha = 0.05 level.

4Sample of MMC consists of individuals, 65 years or older, who reported being enrolled in MMC.

eWe used the inverse probability weight [balancing weights] in our propensity score weighting method.
Therefore, our sample sizes were the same in all models.

4) using the IOM measure of disparity without

applying PSW. When we used basic regressions and PSW adjusted
regressions, the 2 models respectively showed $638 and $631increas-
es, respectively, in white/African American disparity in OOP costs
among MMC enrollees compared with MFFS enrollees. Applying
the IOM definition without PSW between MMC and MFFS enrollees
showed that white/African American disparities in probability of
foot exam and in OOP cost were higher among MMC enrollees by
3 percentage points and by $493, respectively; disparity in total
healthcare cost, however, was lower among MMC enrollees by $1024.

For white/Hispanic disparities, using the IOM approach with-
out applying PSW indicates a decrease in disparities among MMC
enrollees compared with MFES enrollees in receiving flu shots and
cholesterol checks by 9 and 5 percentage points, and OOP and total
healthcare costs by $196 and $3296, respectively.

Finally, because the greatest urgency for cholesterol screening is
among patients with existing cardiovascular disease (CVD), we ex-
amined the probability of cholesterol tests among diabetes patients
with strokes, blood pressure, or any heart problems. Among indi-
viduals 65 years or older, about 90% of diabetes patients reported

Source: The Household Component files of the 2006-2011 Medical Expenditure Panel Survey.'®

having CVD. Thus, the predicted probabilities of cholesterol tests,
stratified by race/ethnicity and MMC enrollment, were not statisti-
cally different from our findings, using the complete sample.

DISCUSSION

We examined the effect of enrollment in MMC versus MFFS among
white, African American, and Hispanic Medicare beneficiaries who
reported having diabetes on 4 measures of diabetes management
and on healthcare expenditures. Our findings indicate that white/
Hispanic disparities in diabetes management were lower among
MMC enrollees compared with MFFS enrollees more consistently
than were white/African American disparities. Second, disparities
in total healthcare spending between both minority populations
and whites were lower among MMC enrollees.

MMC plans are attractive to minorities in the United States as
they provide financially reasonable alternatives for beneficiaries
with lower incomes and fewer financial resources.? However, not
all MMC plans are equal regarding the financial accessibility and
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range of benefits they provide.*® In areas with higher MMC penetra-
tion rates, and therefore higher competition among MMC plans,
the financial barriers for enrollment are lower and better benefits
are offered.” In that regard, regional variation in MMC plans tends
to favor Hispanic population. More than 64% of all MMC plans are
concentrated in the South and the West, where the density of the
Hispanic population is relatively higher than that of other minor-
ity groups in the United States.* As such, the breadth of coverage,
more streamlined services, and enhanced quality of care provided
by plans offered in regions with heavy Hispanic populations could
have contributed to the more consistent reduction in Hispanic/
white disparities in diabetes management care.

Smaller disparities in healthcare spending in MMC may be driv-
en by the fact that MMC plans spend less on everyone—including
whites—than do MFFS plans. MMC enrollment had largely muted
effects on health spending among Hispanics. Previous research
shows that Hispanics spend less on healthcare compared with
other groups.* Socioeconomic and cultural factors could have also
contributed to these findings.* Older Latinos are more likely to
reside in more socially cohesive enclaves with strong networks of
family and friends. These networks can mitigate the need for exten-
sive use of medical resources (eg, institutional care vs home care)
and can potentially lead to similarity in levels of health spending
among Latino respondents, regardless of coverage type.>* As such,
our findings that MMC enrollment had minimal effects on reducing
healthcare expenditures in this group falls within the purview of a
larger body of literature on Latino health and healthcare.®

MMC had mixed association with white/African American dis-
parities in healthcare expenditures, with no effect on disparities
in diabetes management. African Americans do not live in highly
penetrated MMC areas, and it is plausible that the insurance market
was not as competitive as in areas with higher MMC penetration.
Most often, African Americans purchase low-performance insur-
ance plans.*® Previous research indicates that for some measures
of quality of care, about half of African American/white disparities
were related to differences between insurance plans.*® These dis-
parities can be due to low-performance insurance plans and/or due
to financial and transportation barriers in accessing quality care.

Compared with MFFS, total healthcare costs were lower for
both whites and African American MMC enrollees, and lower OOP
spending was particularly more pronounced among African Ameri-
cans. Research suggests that minorities are more likely to enroll in
MMC due to lower OOP costs.” Over half of Medicare beneficiaries
who are enrolled in MMC specify listed lower costs (31%) or better
benefits (21%) as their number 1 reason for switching to MMC.*

Limitations

This study had a few limitations. First, there was no information re-
garding different MMC plans and their penetration rates in the MEPS.
Other studies have found that required co-payments and benefits

offered by MMC plans vary from one market to another. Addition-
ally, high penetration of MMC in a market may also affect what is
offered by a traditional MFFS plan in that market." Second, we were
notable to control for the effects of individual preferences/lifestyle
on diabetes management. Previous studies show that individual
preferences and sociocultural determinants of health are important
contributing factors to racial/ethnic disparities in access to care.*®

CONCLUSIONS

Racial/ethnic disparities in quality of diabetes care are associated
with adverse health events among minority populations.* For ex-
ample, research suggests low rates of eye exams among patients
with diabetes corresponds with high rates of severe retina prob-
lems.*® Adverse diabetes health events create long-term clinical
and financial burdens for individuals and society.* It is important
to incentivize delivery of preventive services, particularly among
minority populations with diabetes, who are at a higher risk of
adverse events. Research shows that these efforts can be successful
in decreasing risks of complication and, therefore, long-term costs
associated with diabetes.** Although disparity in management of
diabetes care is a multifaceted issue associated with health literacy,
financial barriers,* transportation,* and cultural preferences, some
characteristics of MMC plans may ameliorate racial/ethnic dispari-
ties in management of diabetes care. For example, most MMC plans
mandate having a primary care provider, and many MMC plans
offer enhanced monitoring for patients with chronic conditions,
as well as organized outreach programs.** These characteristics of
a health coverage plan may contribute to greater adherence to rec-
ommended diabetes management protocols, particularly among
vulnerable populations.
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eAppendix A

Table. Main Differences Between Traditional Medicare Fee-for-Service (MFFS) and Medicare

Managed Care (MMC)

MFFS

MMC

Administered by

Administered through the federal
government

Administered through private
insurance companies (types of plans
offered: health maintenance
organizations, preferred provider
organizations, and private fee-for-
service [PFFS]); plan availability
depends on the state and city where
enrollees live

Basic coverage

Covers Part A and Part B

Covers Part A and Part B; some plans
offer vision, hearing, and dental
coverage

Supplemental
coverage

Can buy Medigap

Cannot buy Medigap

Prescription drug
coverage

Must buy separate Part D plan

Must be enrolled in a Medicare
Advantage Prescription Drug Plan to
have Part D included; can buy
separate Part D plan only if person has
a Medicare Medical Savings Account
or a PFFS plan

Providers Can go to any doctor or hospital ~ Can only go to doctor or hospital that
that accepts Medicare is in plan
Specialists No referral needed to see a Must have a referral from primary
specialist care provider to see a specialist (the
exception is routine preventive
women’s healthcare screening, which
is available without a referral for
female enrollees)
Cost Pay monthly premium, Pay Medicare premium and plan

deductibles, and/or coinsurance
(percentage of cost of healthcare
visit)

premium, deductibles and/or co-pays
(fixed cost of healthcare visit); yearly
limit on out-of-pocket spending




eAppendix B

Table. Logistic Regressions for Diabetes Care: 2006-2011

Foot Checks Flu Vaccine Cholesterol Check Eye Exam

Variables OR SE OR SE OR SE OR SE
MMC 0.92 0.14 0.84 0.13 1.00 0.21 1.29%* 0.18
Age 1.00 0.01 1.04*** (.01 1.01 0.01 1.01* 0.01
Female 0.78%* 0.08 0.81%* 0.10 1.25 0.20 1.03 0.11
African American 1.28 0.22 0.60***  0.09 0.73* 0.13 0.92 0.12
Hispanic 0.89 0.16 0.64%* 0.12 0.76 0.16 0.98 0.19
African American*MMC 0.86 0.21 1.02 0.27 0.86 0.27 1.03 0.24
Hispanic*MMC 1.04 0.27 1.41 0.41 1.27 0.45 0.82 0.22
Marital status 0.94 0.10 1.34***  0.16 1.58*** (.25 1.42%** (.15
Education

Less than high school 0.71*** (.08 0.75%* 0.10 0.73%* 0.11 0.61*** 0.07

College degree 0.94 0.14 1.11 0.20 1.41 0.35 1.3* 0.21

Other degree 1.14 0.23 0.71 0.19 1.77 0.70 1.39 0.29
Family income

Poor 0.86 0.13 1.33%* 0.19 0.83 0.16 0.77* 0.11

Near poor 0.94 0.16 0.94 0.17 0.90 0.22 1.19 0.22

Low income 1.04 0.13 1.23 0.19 0.73* 0.14 0.85 0.12

High Income 1.05 0.13 1.05 0.15 0.80 0.16 1.05 0.15
Medicaid 1.48%* 0.28 1.06 0.17 1.19 0.24 1.35%* 0.20
Have usual source of care 1.46* 0.32 2.56%%*%  0.74 2.43%%*% (.75 1.29 0.30
Health status

Good health 0.83 0.11 1.04 0.13 1.35% 0.24 0.82%* 0.09

Good mental health 0.89 0.13 1.42%* 0.21 1.20 0.23 1.69*** (.22
Chronic conditions

Asthma 1.23 0.21 1.64*** (.32 1.14 0.24 1.02 0.16

High blood pressure 1.32%* 0.16 1.26 0.20 1.59***  0.29 1.23 0.17

Any heart problem 0.93 0.09 1.27%* 0.14 1.20 0.17 1.09 0.11

Arthritis 0.94 0.21 1.39%**  0.17 1.19 0.19 1.06 0.12
Region

Northeast 0.27*** 0.27 1.21 0.20 1.40 0.31 1.47%* 0.25

Midwest 1.19 0.15 0.97 0.14 1.10 0.20 1.36***  0.17

West 0.94 0.12 1.29 0.24 0.96 0.20 1.03 0.14

MSA 1.22 0.16 0.99 0.13 1.47%%*  0.21 1.36%* 0.20




Year

2007 0.79 0.12 1.02 0.13 1.30 0.33 1.13 0.15

2008 0.88 0.14 0.88 0.14 0.55%**  0.13 1.10 0.18

2009 1.01 0.17 0.82 0.13 0.71 0.17 0.96 0.14

2010 1.02 0.17 1.11 0.19 0.78 0.18 1.18 0.17

2011 1.22 0.21 0.87 0.15 0.72 0.17 1.07 0.16
Intercept 1.54 1.00 0.04***  0.03 0.64 0.67 0.25%* 0.17
N 3631 3658 3646 3660

MMC indicates Medicare managed care; MSA, metropolitan statistical area.
*owEk sk Significant at the alpha = 0.10, 0.05, and 0.01 levels, respectively.
Source: Data comes from the Household Component files of the 2006-2011 Medical Expenditure

Panel Survey.

Reference values: Education (high school degree); Family Income (middle income); Region

(South); Year (2006).



eAppendix C

Table. GLM Regressions for Total Expenditure and Out-of-Pocket Expenditure: 2006-2011

Total Expenditure Out-of-Pocket Expenditure

Variables B SE B SE
MMC —0.13* 0.07 0.05 0.08
Age 0.00 0.00 0.01** 0.00
Female 0.02 0.06 0.14%* 0.06
African American -0.05 0.07 -0.09 0.09
Hispanic -0.13 0.09 —0.09 0.12
African American*MMC 0.08 0.12 —0.47%** 0.14
Hispanic*MMC 0.09 0.14 —0.09 0.17
Marital status -0.05 0.06 —0.05 0.06
Education

Less than high school -0.07 0.06 -0.09 0.06

College degree 0.03 0.07 0.17* 0.09

Other degree 0.11 0.13 0.06 0.17
Family income

Poor —-0.05 0.07 —0.23%* 0.12

Near poor -0.05 0.09 -0.12 0.11

Low income —0.13* 0.07 —(0.23 %% 0.08

High income 0.05 0.07 0.08 0.08
Medicaid 0.17%* 0.07 —0.96%** 0.11
Have usual source of care 0.20 0.14 0.30%** 0.11
Health status

Good health —0.50%** 0.06 —(0.22% % 0.07

Good mental health 0.00 0.06 —0.14* 0.08
Chronic conditions

Asthma 0.17%* 0.08 0.09 0.08

High blood pressure 0.16%* 0.07 0.12* 0.07

Any heart problem 0.50%** 0.05 0.21%** 0.06

Arthritis 0.18%** 0.05 0.02 0.06
Region

Northeast 0.01 0.06 —0.10 0.07

Midwest 0.06 0.07 0 0.07

West —0.04 0.09 —0.02 0.09

MSA 0.05 0.07 0.04 0.07




Year

2007 -0.07 0.06 —0.28*** 0.07
2008 —0.25%** 0.07 —0.32%** 0.08
2009 -0.09 0.07 —0.42%** 0.09
2010 -0.11 0.08 -0.25%** 0.09
2011 —0.22%%* 0.08 —0.42%** 0.09
Intercept 0.07%** 0.36 6.80%** 0.41

N = 3735 (full sample size)

GLM indicates generalized linear models; MSA, metropolitan statistical area.

*owkwEk Significant at the alpha = 0.10, 0.05, and 0.01 levels, respectively.

Source: Data comes from the Household Component files of the 2006-2011 Medical Expenditure
Panel Survey.

Reference values: Education (high school degree); Family Income (middle income); Region
(South); Year (2006).



eAppendix D. The Institute of Medicine (IOM) Method of Estimating Racial/Ethnic Disparity in

Access to/Utilization of Care

The IOM has defined a racial/ethnic disparity in healthcare as “a difference in access or
treatment provided to members of different racial or ethnic groups that is not justified by the
underlying health conditions or treatment preferences of patients.”' The IOM definition of
disparity is 1 of several disparity definitions found in prior literature.’ To implement the IOM
definition, we use a 4-step procedure suggested by Cook and colleagues.®* First, for each
outcome measure, we fit a regression model. The fitted models for this study are presented in
eAppendices A and B. Using the IOM approach, we classify covariates other than race/ethnicity
into 2 general categories of socioeconomic (SES) variables and health-related variables. In our
regression models, SES variables include education, income, insurance, geographic location,
speaking English, and marital status. Health-related variables include age, being female, having
good health, having good mental health, having asthma, having high blood pressure, having any
heart problem, having arthritis, having stroke, having emphysema. Equation number 1 shows a
typical fitted model, where “R” represents race/ethnicity variables, “H” represents health-related
variables, and “S” represents SES variables.

1) E(Y)=p0o+ piR+ B.H+ B3S

Second, we transform the distribution of health-related variables included in the model
for each minority group; therefore, for health-related variables, each minority group has the same
distribution as that of whites. We do not change the distribution of other variables included in the
model. To transform the distribution of health-related variables for minority groups to be the
same as that of whites, we first need to create a health-index score for each individual in the
sample. Equation number 2 shows how to estimate the health-index score based on the fitted
model described in equation (1) above:

) E (Health-Index) = ,H
To make the transformation of health-index score among minority groups to be similar to that of
whites, we adopted Cook and colleagues’ “rank-and-replace” algorithm. First, we sort the
estimated health-index scores for each race and ethnicity group in the study (for example, in this
study, we ranked the health-index scores for whites, African Americans, and Hispanics included

in the study). Second, we proportionally replace the values of ranked health-index measures of



whites for minority individuals. For example, if there are 100 whites and 13 African Americans,
after we ranked health-index scores for both whites and African Americans separately, we
replace the value of the health-index for the first African American with the health-index value
of the first ranked white. Then, we replace the health-index for the second African American
with the health-index of a white person who ranked 13th among whites. We repeat this loop until
the weighted average of all health-index scores for both whites and African Americans are the
same. We repeat the same procedure for Hispanics or other minority groups, if included in the
sample. This technique is called “rank-and-replacement.”

Third, we replace minorities’ original health-index values in equation (1), the original
fitted model, with the transformed health-index values from step 2 of this procedure. This is
presented in equation number 3.

(3)  E(Y)=Bo* BiR+ BoH (ansormed) T B3S
We then estimate the predicted value of the outcome variable based on the transformed value of
the health-related values for minority groups and whites’ own health-index values. Finally, we
average the adjusted predictive outcome values by population groups, and calculate the I[OM
disparities in our defined outcome measure(s) as the difference between the average hypothetical
value for that utilization measure in the minority group and the average value for that measure
among whites. For these IOM predictions, because the estimation of outcome values for minority
groups are counterfactual, we cannot use the observed standard errors to determine the statistical
significance. To accurately estimate the standard errors of the IOM disparities, we need to use a
bootstrapping technique. In this study, we replicated our entire sample 100 times (with
replacement) using Stata’s bootstrapping procedure for the case of complex survey design,’ re-
estimating the IOM disparities with each bootstrapped sample. Using the IOM approach in
estimating racial/ethnic disparity, we modify the data to construct comparison minority and
white populations that have similar distributions of health-related variables (and patient
preferences, if the related variables included in the dataset) but keep all other observed variables

(the SES variables) in each subpopulation unchanged.
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eAppendix E

Table. Adjusted Predictive Disparities” Between Minorities and Whites in Diabetes Management and Healthcare Expenditures Using Other

Methods (sensitivity analysis)

Disparity (MFFS vs MMC)

Cholesterol

Examination Examination

Total

Expenditures

®

Out-of-Pocket
Expenditures

®

African American vs white

Unadjusted average
Regression-based”

PSW*

Rank-and-replace®
Rank-and-replace with PSW*

N =N O =

532
1056
626
1204
1183*

—424

—638*
—631*
—493%*
—547*

Hispanic vs white

Unadjusted average
Regression-based”
PSW*
Rank-and-replace®

—~ob kA

2127
1231
1257
3296%*
3588%*

113
—153
61
196%*
276%*

Rank-and-replace with PSW*
N'=

3735

3735

MFFS indicates Medicare fee-for-service; MMC, Medicare Managed Care; PSW, propensity score weighting.

*Effect of MMC on racial/ethnic disparity measures in diabetes management and healthcare expenditures calculated by deducting racial/ethnic
disparity measures under MMC from racial/ethnic disparity measures under MFFS. Thus, a negative value indicates that MMC increased the

disparity.

PEstimating disparity based on the original regression models, without further adjustments.

‘Estimating disparity based on PSW of all variables between whites and minorities.

Estimating disparity based on the Institute of Medicine definition of disparity.

*Estimating disparity based on the Institute of Medicine definition of disparity, using PSW to adjust for any potential selection biased.
"We used the inverse probability weight (balancing weights) in our PSW method, therefore our sample sizes were the same in all models.
“Significant at the alpha = 0.05 level.

Source: Data comes from the Household Component files of the 2006-2011 Medical Expenditure Panel Survey.



