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I n the United States, direct medical costs associated with type 

2 diabetes (T2D) are estimated at $237 billion; 61% of the cost 

was associated with patients 65 years and older.1 Lifetime 

medical costs are higher when T2D is diagnosed at earlier ages and 

for women.2,3 Non-Hispanic Black patients and Hispanic patients 

generally have increased costs related to T2D.4

Many factors drive costs associated with T2D diagnosis. Medication 

adherence is associated with lower service costs and higher drug 

costs.5 Nonadherence among lower-income patients increases 

hospitalizations and emergency department costs.6

Comorbidity profiles also increase costs associated with T2D.7 

Brandle et al report that increased body mass index and presence of 

comorbidities are associated with higher medical costs.8 Individuals 

with T2D experience costs 2.8 times higher than what is spent by 

age-matched and sex-matched individuals without diabetes, and 

40% of their costs come from diabetes-related vascular comorbidi-

ties.9 Racial and ethnic minority groups have significantly lower 

out-of-pocket costs than non-Hispanic White patients, whereas 

White and Black patients have higher rates of insurance to cover 

costs.10,11 Lee et al report no differences based on race/ethnicity in 

diabetes management or total related costs.12

Most research considers effects of comorbidities by simply counting 

numbers of comorbidities or by considering 1 or 2 additional comor-

bidities to T2D. We take this a step further by including 6 additional 

chronic conditions that are leading causes of death (LCD) in Michigan 

to determine which combinations of multiple chronic conditions 

(MCC) influence hospital outpatient, acute inpatient, skilled nursing, 

hospice, and Part D drug payments. We hypothesize that specific 

combinations of MCC contribute more to costs than diabetes alone and 

that disparities in costs exist among groups based on sex, race/ethnicity, 

and rural residency, even after controlling for MCC combinations.

METHODS
Data

We used 2012 claims data from CMS for 1,851,328 Medicare benefi-

ciaries in Michigan. We eliminated 351,002 beneficiaries (remaining 
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type 2 diabetes (T2D) and multiple chronic conditions 
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combinations. When controlling for MCC, we generally found 
that compared with White beneficiaries, Black, Asian/Pacific 
Islander, and Hispanic beneficiaries experience increased 
odds of no spending, but when payments were made, 
payments generally increased. American Indian/Alaska 
Native beneficiaries are the exception; they experience 
decreased odds of no payments for hospital outpatient and 
acute inpatient services, with a concurrent decrease in mean 
expected payments.

CONCLUSIONS: When considering a range of MCC 
combinations, we observed differences in total payments 
between racial/ethnic minority groups and White 
beneficiaries. Our results highlight the ongoing need to 
make changes in the health care system to make the system 
more accessible to racial/ethnic minority groups.
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n = 1,500,326) younger than 65 years because 

someone becomes eligible for Medicare before 

age 65 years only if they are eligible for Social 

Security disability, and we wanted to eliminate 

early disability (for disparate reasons such as 

end-stage renal disease, amyotrophic lateral 

sclerosis, or disability from railroad employ-

ment that we could not ascertain from the 

claims data) as a confounder in our analyses. 

The Chronic Conditions Warehouse (CCW) 

data identify people with diabetes (n = 511,120; 

34.1% of beneficiaries 65 years and older), but 

they include both type 1 diabetes (T1D) and 

T2D. Because our goal is to study beneficiaries 

with T2D, we eliminated beneficiaries with T1D diagnosis codes 

(International Classification of Diseases, Ninth Revision [ICD-9] codes 

250.x1, 250.x3) or secondary diabetes codes (ICD-9 codes 249.xx) 

for a sample size of 448,407 (29.9% of beneficiaries 65 years and 

older). Finally, we eliminated 4975 cases with missing race codes 

or that were coded as other or unknown (considered missing data 

because of the uncertain nature of these codes), for a final sample 

size of 443,932.

Chronic Conditions

Chronic conditions that are LCD in Michigan are heart disease, 

cancer, chronic lower respiratory disease, stroke, Alzheimer disease, 

diabetes, and nephritis/chronic kidney disease (CKD).13 We used 

variables from the CCW identifying beneficiaries with congestive 

heart failure (CHF) as a proxy measure for heart disease; chronic 

obstructive pulmonary disease (COPD) as a proxy measure for 

chronic lower respiratory disease; and stroke, Alzheimer disease, 

and CKD as measures of those conditions. We used a combined 

measure of ever being diagnosed with 1 of the following cancers 

for our cancer variable: breast, colorectal, endometrial, lung, and 

prostate. The CCW uses a specific algorithm to determine whether 

a beneficiary has a condition. For instance, for COPD, the CCW tags 

a beneficiary as having COPD if they meet the following criteria: 

at least 1 inpatient, skilled nursing facility, or home health agency 

or 2 hospital outpatient or Part B Carrier claims with COPD-related 

diagnosis, diagnosis-related group, or procedure codes in the 

previous year. Similar algorithms are used to identify beneficiaries 

with any of the LCD we studied. The possibility exists that diagnoses 

are undercoded for any given year. However, the CCW also provides 

an indicator of the first year (prior to the data we used from 2012) 

when services were billed for related to diabetes or any of the LCD 

we studied. We also used this information to identify beneficiaries 

with diabetes and each MCC. Although this does not completely 

alleviate the possibility of undercoding in 2012, it provides some 

measure of cumulative disease by that year.

Because our aim was to establish that differences in cost exist 

based on MCC combinations, we created a new variable that 

identified beneficiaries as having diabetes alone, as well as any of 

the 63 combinations of T2D and chronic conditions. The frequency 

and percentage of each combination is reported in eAppendix 

Table 1 (eAppendix available at ajmc.com). Instead of including 

all 64 combinations of disease, we chose a cross-section of combi-

nations representing diabetes plus 1, 2, 3, and 4 additional MCC 

(generally based on highest prevalence) and created a categorical 

measure of the top 10 T2D plus MCC combinations, which include 

T2D alone (reference category), diabetes plus CHF, diabetes plus 

cancer, diabetes plus COPD, diabetes plus stroke, diabetes plus 

CKD, diabetes plus CHF/COPD, diabetes plus CHF/CKD, diabetes 

plus CHF/COPD/CKD, diabetes plus CHF/COPD/stroke/CKD, and 

diabetes plus all other MCC combinations.

Dependent Variables

From the Cost and Use Database, we selected variables that reflected 

spending for each of the selected service categories: hospital 

outpatient payments (CMS variable names: HOP_MDCR and 

HOP_BENE), acute inpatient payments (CMS variable names: 

ACUTE_MD and ACUTE_BE), skilled nursing payments (CMS variable 

names: SNF_MDCR and SNF_BENE), hospice payments (CMS vari-

able name: HOS_MDCR), and Part D drug payments (CMS variable 

names: PTD_MDCR and PTD_BENE), in US$. In each case, the MD 

or MDCR variables reflect total spending by Medicare, whereas 

the BE or BENE variables reflect coinsurance or deductibles that 

were the patient’s responsibility. In each case, amounts from these 

variables were added together to get the total spending variable we 

used. There is no beneficiary payment for hospice, as this benefit 

is paid at 100% by Medicare.

Independent Variables

Because we are interested in determining if spending differences 

exist based on demographic characteristics, we included the 

following independent variables in our analyses: age (years); male 

sex (reference: female); race: Black, Asian/Pacific Islander, Hispanic, 

and American Indian/Alaska Native (AI/AN) (reference: White); and 

rural residence (reference: urban). Because analyzing relationships 

for 63 combinations of disease would create small subgroup sizes, 

we included the aforementioned variable that categorized the top 

TAKEAWAY POINTS

Medicare spending among beneficiaries 65 years and older with type 2 diabetes is greatly 
affected by the presence of multiple chronic conditions. The presence of multiple chronic 
conditions increases the odds of any payments being made for services, as well as the mean 
spending in multiple service categories. However, patient characteristics, especially race, are 
also associated with variation in total spending for services.

 › Minority beneficiaries have lower odds of any spending, possibly due to not seeking care, but 
when services are provided, spending is higher, on average, compared with White beneficiaries.

 › Total spending for minority beneficiaries with multiple chronic conditions is higher compared 
with their White counterparts with the same combinations of disease.

 › Health systems, insurance systems, and the public health infrastructure can use these 
results to inform outreach programs and policy initiatives to make preventive care more 
accessible for racial and ethnic minorities.
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10 MCC combinations, as well as another category that included all 

other MCC combinations (reference: diabetes alone).

Statistical Analysis

We used zero-inflated Poisson (ZIP) regression models to estimate 

the relationships of demographic characteristics and the afore-

mentioned categorical measure of 10 combinations of T2D plus 

MCC with our 5 dependent spending variables, using SAS software 

version 9.4 (SAS Institute). The typical nature of spending data is 

that they contain a significant number of cases with zero spending 

(ie, zero-inflated data), reflecting the notion that some beneficiaries 

receive no services in a specific service category. Zero-inflated data 

have a larger proportion of zeros than might be expected from a pure 

count (Poisson) distribution.14 For our dependent variables, “zeros” 

are those beneficiaries with no payments in a service category. The 

percentage of zeros ranges from 20% of hospital outpatient services 

to 90% for both skilled nursing and hospice services. ZIP models 

assess the relationships of selected covariates with the probability 

of membership in the “true zero” group and simultaneously assess 

the relationships of selected covariates with the dependent counts 

(ie, spending) for those not in the “true zero” group. Two separate 

models are used in traditional ZIP regression modeling.15 First, a 

logit model predicts membership in the zero-coded group (ie, those 

who did not have any payments). Second, a Poisson model predicts 

the actual counts (ie, the total payments) for those who are not in 

the zero-coded group. We included all independent variables as 

covariates in each model. Using this technique, we first determined 

which beneficiary characteristics predict not having any spending 

and then examined how these characteristics influence total 

spending in each category. We report unstandardized regression 

coefficients, and for ease in understanding the results, we converted 

unstandardized coefficients to odds ratios by exponentiating the 

coefficients to report percentage increase or decrease in odds of 

being in a “no spending” group or in the mean expected payments.

RESULTS
Table 1 includes descriptive statistics for each of our dependent and 

independent variables. Mean (SD) annual costs range from a low 

of $3030 ($6970) for hospital outpatient costs to a high of $20,434 

($23,485) for acute inpatient costs. Table 2 presents the results of 

the ZIP regression models. For each dependent variable, the first 

column presents unstandardized logit regression coefficients 

(predicting membership in the no spending group) and the second 

column presents unstandardized Poisson regression coefficients 

(predicting total spending for those who had any payments made).

Race

The results of the logit models reveal consistent patterns of differ-

ences in total spending based on race across hospital outpatient, 

acute inpatient, skilled nursing, and hospice cost categories. In 

general, Black, Asian/Pacific Islander, and Hispanic beneficiaries 

have higher odds of no spending in each category, respectively, 

compared with White beneficiaries. Increased odds range from 2% 

higher odds of no acute inpatient spending for Black beneficiaries 

to 78% increased odds of no hospice spending for Asian/Pacific 

Islander beneficiaries. The results for AI/AN beneficiaries are not as 

consistent across these 4 categories. AI/AN beneficiaries have 27% 

and 17% lower odds of no hospital outpatient spending and no acute 

inpatient spending, respectively. However, the odds of no hospice 

spending increase by 39% for AI/AN beneficiaries. Results for Part 

D drug spending are not as consistent across race categories. The 

logit model predicting no Part D drug spending indicates that Black 

and AI/AN beneficiaries have 27% and 73% higher odds of no Part 

D drug spending, respectively, compared with White beneficiaries. 

Conversely, Asian/Pacific Islander and Hispanic beneficiaries have 

64% and 17% lower odds of no Part D drug spending, respectively.

The second part of the ZIP regression model is the Poisson model 

that predicts the number of counts (ie, total spending) for those 

identified as the nonzero group. Again, the results are generally 

consistent across hospital outpatient, acute inpatient, skilled nursing, 

and hospice cost categories. With few exceptions, mean expected 

spending increases for Black, Asian/Pacific Islander, and Hispanic 

beneficiaries across hospital outpatient, acute inpatient, and skilled 

nursing categories, ranging from 2% for Hispanic beneficiaries to 

22% for Black beneficiaries in the acute inpatient category. However, 

mean expected spending for hospice decreases for Black, Asian/Pacific 

TABLE 1. Sample Characteristics (n = 448,407)

Dependent variables Mean (SD), median

Hospital outpatient spending, US$ 3030 (6970), 1035

Acute inpatient spending, US$ 20,434 (23,485), 13,077

Skilled nursing spending, US$ 17,255 (14,785), 13,137

Hospice spending, US$ 9772 (13,710), 3478

Part D drug spending, US$ 3218 (5415), 1955

Independent variables n (%)

Age in years, mean (SD) 77.2 (7.88)

Sex, n (%)

Male 197,571 (44.1)

Female 250,836 (55.9)

Race, n (%)

Non-Hispanic White 364,156 (81.2)

Non-White 84,251 (18.8)

Black or African American 64,475 (14.4)

Asian/Pacific Islander 5564 (1.2)

Hispanic 8185 (1.8)

American Indian/Alaska Native 1552 (0.3)

Unknown 1267 (0.3)

Other 3208 (0.7)

Patient county designation, n (%)

Rural 47,136 (10.5)

Urban 401,271 (89.5)
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Islander, and Hispanic beneficiaries, ranging from 1% lower for Black 

beneficiaries to 12% lower for Asian/Pacific Islander beneficiaries. 

Again, the results for AI/AN beneficiaries are not as consistent across 

categories. AI/AN beneficiaries have 2%, 10%, and 22% lower mean 

expected spending for hospital outpatient, acute inpatient, and hospice 

services, respectively, and less than 1% increased spending for skilled 

nursing. The Poisson model predicting Part D drug spending reveals 

that Asian/Pacific Islander and AI/AN beneficiaries have 14% and 

19% greater expected mean spending for Part D drug services than 

White beneficiaries, respectively. Conversely, Black and Hispanic 

beneficiaries have 1% and 4% lower expected mean spending for 

Part D drug services than White beneficiaries, respectively.

Diabetes and MCC Combinations

Regarding T2D and MCC combinations, the logit model revealed 

that the odds of no spending for each category were significantly 

lower for every MCC combination group compared with having T2D 

alone (ie, T2D plus MCC increases the odds of having any payments). 

These decreased odds of no spending range from 4% lower for T2D 

plus cancer for Part D drug services to 95% lower for T2D plus CHF/

COPD/stroke/CKD for skilled nursing.

When considering the MCC combinations, we generally observed 

that with every combination, mean acute inpatient, skilled nursing, 

hospice, and Part D drug spending increased. The increases ranged 

from less than 1% in hospice spending for T2D plus CHF/COPD/

stroke/CKD to 142% in Part D drug spending for T2D plus CHF/COPD/

stroke/CKD. Unexpectedly, for every MCC combination, hospital 

outpatient spending decreased compared with having diabetes 

alone, from 9% lower for T2D plus COPD to 27% lower for T2D plus 

CHF/COPD/stroke/CHD. On the face, these results seem surprising, 

and we discuss these in the context of the other dependent variables 

in the Discussion section.

Sex and Rural Patient Location

Logit models indicate that men have increased odds of no spending 

across all categories, except hospice. Increased odds of no spending 

for men range from 5% for acute inpatient services to 62% for 

Part D drug services. Male sex increases hospital outpatient and 

acute inpatient spending by 5% and 11%, respectively. Male sex was 

associated with 2%, 22%, and 8% reduced mean expected skilled 

nursing, hospice, and Part D drug spending, respectively.

Beneficiaries living in rural counties have 47% and 7% lower odds 

of no hospital outpatient and Part D drug spending, respectively. 

Rural residents also have 5% and 9% higher odds of no acute 

inpatient and skilled nursing spending, respectively. Rural patient 

location increases mean expected hospice spending by 18% but 

reduces mean expected spending across all other service categories.

DISCUSSION
The results of the ZIP analyses show several general trends related 

to T2D and combinations of chronic conditions, race, and sex and 

their influence on the odds of having no spending, as well as the 

mean spending in different service categories.

Combinations of T2D and MCC decrease the odds of having 

no spending. In other words, compared with having T2D alone, 

having T2D plus MCC increases the odds of having spending in the 

categories we studied. This result was not unexpected. Increased 

numbers of chronic conditions and specific combinations of 

conditions make it more likely that a patient would either seek 

care or need increased levels of care, thereby increasing spending. 

The pattern of lower odds of no spending with an increase in the 

expected mean of actual spending was consistent across most of 

the T2D plus MCC combinations.

The one notable exception to increased expected mean spending 

is for hospital outpatient services, for which we observed lower 

payments across all MCC combinations. Hospital outpatient services 

include physician services, outpatient care, laboratory testing, and 

preventive services. Our results indicate that for MCC combinations, 

expected mean hospital outpatient spending decreases compared 

with having T2D alone. The presence of T2D and MCC can reduce the 

number of face-to-face physician visits while increasing utilization 

of other services.16 Our results provide additional evidence that in 

Medicare beneficiaries with T2D, additional MCC reduced the odds 

of no payments but also reduced expected mean hospital outpatient 

spending. Although we have no evidence from this study to indicate 

that the reduction in mean hospital outpatient spending indicates 

that patients receive care elsewhere, possibly reflecting the need 

for higher-acuity services based on MCC profile, it may be a fruitful 

hypothesis for future research.

When controlling for T2D plus MCC combinations, we observed 

differences between White beneficiaries and racial/ethnic minority 

groups. In general, compared with White beneficiaries, racial and 

ethnic minority groups experience increased odds of no spending, 

but when costs were incurred, expected mean payments increased 

for hospital outpatient, acute inpatient, and skilled nursing services. 

One reason for this may be that racial and ethnic minorities with 

diabetes do not use primary care services at the same rates as White 

patients with diabetes, which may result in the eventual need for 

higher-acuity care.17 In addition, although we did not have informa-

tion about beneficiary income, the correlation of low income with 

minority status may prevent some beneficiaries from seeking care 

due to uncertainty over how to pay for deductibles and co-payments, 

even with Medicare.18

We observed increased odds of no hospice payments across all 

racial and ethnic minority groups, and contrary to the results for 

outpatient, inpatient, and skilled nursing services, we observed 

a reduction in expected mean spending compared with White 

beneficiaries. These results support those found in the wide range 

of literature describing barriers to hospice care and general distrust 

of end-of-life care by racial and ethnic minority groups.19,20

Finally, except for hospice spending, male sex was associated 

with increased odds of no spending. This is unsurprising, as men 

are less likely to go to the doctor, to take their medications, and 
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to need or want skilled nursing or hospice care.21 In addition, 

regarding rural residency, we observed lower odds of no hospital 

outpatient spending, perhaps indicating that these beneficiaries 

get their care from a primary care physician, but we also observed 

lower mean hospital outpatient spending compared with urban 

residents, perhaps reflecting lower service utilization and access 

compared with urban residents.22

Limitations

One limitation of this research is that we did not analyze specific 

patterns of service use. However, our group is conducting other 

research that considers utilization levels for inpatient, outpatient, 

and emergency department services and disparities among racial/

ethnic groups and among groups based on T2D and MCC combinations. 

In the interest of space, we did not include interactions (which may 

differentially affect outcomes for groups based on combinations 

of characteristics) between MCC and our demographic variables, 

but additional interaction analyses using hospital outpatient 

spending as an example, shown in eAppendix Table 2, indicate 

very few significant interactions as predictors of no spending or 

mean expected spending. Another limitation is the large sample 

size. For each of the ZIP analyses, we had a sample size of 443,932. 

With such large sample sizes, almost any effect size will show 

significance. Statistical significance does not equate to clinical 

significance, and small effect sizes are suspect. However, the 

increased (or decreased) odds of no spending range much higher 

than 10% to 20%, and the increased (or decreased) expected mean 

total spending also are much higher than 10% to 20% and in some 

cases extend to 100% to 200% greater. These effects would have 

been statistically significant even at much lower sample sizes. In 

addition, the same general trends for relationships hold across the 

service categories we included in this study. That said, we caution 

the reader about making conclusions related to small effect sizes. 

Next, the focus of this study is on Michigan, which could limit the 

ability to make conclusions about national trends. However, the 

LCD studied here mirror national trends. In addition, just like other 

areas of the South and Midwest, where diabetes prevalence and 

incidence are greater than in other parts of the country, Michigan 

has higher rates of diabetes risk factors such as smoking, overweight 

and obesity, physical inactivity, and high blood pressure, among 

others, which allows for comparison between those areas and 

Michigan. We also recognize that the removal of some data that 

TABLE 2. ZIP Regression Models Predicting Hospital Outpatient, Acute Inpatient, Skilled Nursing, Hospice, and Part D Drug Spending (n = 443,932)

  Hospital outpatient spending Acute inpatient spending Skilled nursing spending Hospice spending Part D drug spending

 

Logit model predicting 
group with no hospital 

outpatient spending, 
unstandardized 
coefficients (SE)

ZIP model 
predicting hospital 

outpatient spending, 
unstandardized 
coefficients (SE)

Logit model predicting 
group with no acute 
inpatient spending, 

unstandardized 
coefficients (SE)

ZIP model  
predicting acute 

inpatient spending, 
unstandardized 
coefficients (SE)

Logit model predicting 
group with no skilled 

nursing spending, 
unstandardized 
coefficients (SE)

ZIP model 
predicting skilled 
nursing spending, 
unstandardized 
coefficients (SE)

Logit model 
predicting group with 
no hospice spending, 

unstandardized 
coefficients (SE)

ZIP model  
predicting 

hospice spending, 
unstandardized 
coefficients (SE)

Logit model predicting 
group with no Part 
D drug spending, 
unstandardized 
coefficients (SE)

ZIP model  
predicting Part 

D drug spending, 
unstandardized 
coefficients (SE)

Age 0.025 (0.0005)*** 0.007 (<0.0001)*** 0.003 (0.0005)*** –0.017 (0.0002)*** –0.033 (0.0007)*** 0.003 (<0.0001)*** –0.072 (0.001)*** 0.018 (<0.0001)*** 0.011 (0.0004)*** –0.027 (<0.0001)***

Male sex 0.284 (0.008)*** 0.049 (<0.0001)*** 0.052 (0.007)*** 0.106 (<0.0001)*** 0.258 (0.012)*** –0.023 (0.0001)*** –0.008 (0.015) –0.251 (0.0001)*** 0.482 (0.006)*** –0.080 (0.0001)***

Race (reference: non-Hispanic White)

Black 0.382 (0.011)*** 0.045 (<0.0001)*** 0.024 (0.010)* 0.197 (0.0001)*** 0.062 (0.016)*** 0.159 (0.0001)*** 0.372 (0.022)*** –0.011 (0.0002)*** 0.238 (0.009)*** –0.002 (0.0001)***

Asian/Pacific Islander 0.106 (0.033)** 0.077 (<0.0001)*** 0.149 (0.036)*** 0.054 (0.0002)*** 0.369 (0.068)*** 0.055 (0.0005)*** 0.575 (0.095)*** –0.125 (0.001)*** –1.026 (0.031)*** 0.127 (0.0003)***

Hispanic 0.059 (0.028)* 0.026 (<0.0001)*** 0.026 (0.028) 0.016 (0.0002)*** 0.162 (0.048)*** –0.001 (0.0003)*** 0.169 (0.062)** –0.037 (0.0006)*** –0.192 (0.023)*** –0.040 (0.0003)***

American Indian/Alaska Native –0.457 (0.083)* –0.098 (<0.0001)*** –0.192 (0.061)** –0.018 (0.0003)*** 0.047 (0.104) 0.004 (0.0007)*** 0.333 (0.153)* –0.243 (0.002)*** 0.548 (0.053)*** 0.174 (0.0006)***

Rural patient location –0.635 (0.015)*** –0.136 (<0.0001)*** 0.059 (0.012)*** –0.077 (0.0001)*** 0.087 (0.020)*** –0.049 (0.0001)*** 0.047 (0.025) 0.163 (0.0002)*** –0.070 (0.01)*** –0.026 (0.0001)***

Diabetes and MCC combinations 
(reference: diabetes alone)

Diabetes and CHF –0.163 (0.017)*** –0.131 (<0.0001)*** –0.843 (0.021)*** 0.198 (0.0002)*** –0.938 (0.046)*** 0.144 (0.0004)*** –0.747 (0.062)*** 0.042 (0.0007)*** –0.159 (0.014)*** 0.303 (0.0002)***

Diabetes and cancer –0.445 (0.021)*** –0.111 (<0.0001)*** –0.524 (0.026)*** 0.022 (0.0002)*** –0.247 (0.068)*** –0.050 (0.0006)*** –0.958 (0.068)*** 0.048 (0.0008)*** –0.043 (0.016)** 0.085 (0.0003)***

Diabetes and COPD –0.190 (0.017)*** –0.090 (<0.0001)*** –0.743 (0.021)*** 0.022 (0.0002)*** –0.711 (0.050)*** –0.030 (0.0004)*** –0.420 (0.073)*** 0.251 (0.0008)*** –0.111 (0.014)*** 0.352 (0.0002)***

Diabetes and stroke –0.293 (0.025)*** –0.148 (<0.0001)*** –1.079 (0.027)*** –0.076 (0.0002)*** –1.092 (0.059)*** 0.325 (0.0005)*** –0.918 (0.079)*** 0.104 (0.0008)*** –0.165 (0.021)*** 0.196 (0.0003)***

Diabetes and CKD –0.489 (0.019)*** –0.115 (<0.0001)*** –1.056 (0.020)*** 0.171 (0.0001)*** –1.069 (0.046)*** 0.093 (0.0004)*** –0.701 (0.067)*** –0.228 (0.0008)*** –0.052 (0.015)** 0.405 (0.0002)***

Diabetes and CHF/COPD –0.356 (0.019)*** –0.198 (<0.0001)*** –1.473 (0.019)*** 0.255 (0.0001)*** –1.541 (0.042)*** 0.194 (0.0003)*** –1.343 (0.056)*** 0.128 (0.0006)*** 0.289 (0.015)*** 0.619 (0.0002)***

Diabetes and CHF/CKD –0.629 (0.020)*** –0.219 (<0.0001)*** –1.879 (0.018)*** 0.526 (0.0001)*** –2.061 (0.038)*** 0.256 (0.0003)*** –1.622 (0.053)*** –0.226 (0.0006)*** –0.222 (0.016)*** 0.643 (0.0002)***

Diabetes and CHF/COPD/CKD –0.806 (0.019)*** –0.265 (<0.0001)*** –2.511 (0.017)*** 0.692 (0.0001)*** –2.661 (0.034)*** 0.305 (0.0003)*** –2.165 (0.046)*** –0.006 (0.0005)*** –0.318 (0.014)*** 0.844 (0.0002)***

Diabetes and CHF/COPD/stroke/CKD –0.943 (0.025)*** –0.320 (<0.0001)*** –2.893 (0.020)*** 0.789 (0.0001)*** –3.083 (0.035)*** 0.347 (0.0003)*** –2.49 (0.048)*** 0.007 (0.0005)*** –0.401 (0.018)*** 0.886 (0.0002)***

Diabetes and all other 
MCC combinations

–0.708 (0.010)*** –0.268 (<0.0001)*** –2.029 (0.013)*** 0.488 (0.0001)*** –2.477 (0.030)*** 0.352 (0.0003)*** –2.400 (0.041)*** 0.256 (0.0005)*** –0.329 (0.009)*** 0.708 (0.0001)***

CHF, congestive heart failure; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; MCC, multiple chronic conditions; SE, standard error;  
ZIP, zero-inflated Poisson.

*P < .05; **P < .01; ***P < .001.
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lacked race data could affect our results. The race variable for some 

beneficiaries in the CMS database is generated using an algorithm 

that takes information from the Social Security Administration (SSA) 

and is based on a first or last name that was determined to likely 

be Hispanic or Asian in origin. In other words, people who were 

categorized as other or unknown by the SSA could be reclassified 

by the CMS algorithm solely on the basis of their first or last name, 

but only for first or last names that are likely Hispanic or Asian in 

origin and only for people who had unknown or missing race data 

to begin with. We did conduct a limited sensitivity analysis for 

hospital outpatient spending as an example, which included these 

beneficiaries to determine their influence on the dependent variables, 

as well as how they might influence the impact of other race and 

ethnicity groups. The inclusion of this group with missing data did 

not materially affect the magnitude or direction of the influence 

of the other variables (eAppendix Table 3). However, because of 

the uncertain meaning of this category, we ultimately decided to 

report only the analyses that excluded these beneficiaries. Finally, 

we are unable to control for socioeconomic status (SES), as there 

is no measure of income in the administrative claims data that we 

obtained. Although SES includes more than the concept of income, 

no other demographic variables in the claims database would allow 

us to develop a composite measure of SES. Finally, although linking 

to other national data sets might have allowed us to expand the 

number of individual-level covariates, we did not have access to 

beneficiary identifiers that would allow us to make such linkages.

CONCLUSIONS
We used 2012 Medicare claims data from beneficiaries in Michigan 

65 years and older with T2D to determine if there are differences in 

spending across several service categories. Generally, beneficiaries 

with T2D plus MCC combinations have lower odds of no spending 

(ie, increased odds of any spending) and increased mean expected 

spending compared with beneficiaries with diabetes alone. In 

addition, minority status significantly predicts no spending and 

generally predicts increased expected mean costs when these 

beneficiaries seek services, even when controlling for T2D plus 

MCC combinations. In other words, considering the range of T2D 

plus MCC combinations and expecting that more complex cases 

would require the same level of service utilization, we still observed 

differences in spending among racial and ethnic minority groups 

TABLE 2. ZIP Regression Models Predicting Hospital Outpatient, Acute Inpatient, Skilled Nursing, Hospice, and Part D Drug Spending (n = 443,932)

  Hospital outpatient spending Acute inpatient spending Skilled nursing spending Hospice spending Part D drug spending

 

Logit model predicting 
group with no hospital 

outpatient spending, 
unstandardized 
coefficients (SE)

ZIP model 
predicting hospital 

outpatient spending, 
unstandardized 
coefficients (SE)

Logit model predicting 
group with no acute 
inpatient spending, 

unstandardized 
coefficients (SE)

ZIP model  
predicting acute 

inpatient spending, 
unstandardized 
coefficients (SE)

Logit model predicting 
group with no skilled 

nursing spending, 
unstandardized 
coefficients (SE)

ZIP model 
predicting skilled 
nursing spending, 
unstandardized 
coefficients (SE)

Logit model 
predicting group with 
no hospice spending, 

unstandardized 
coefficients (SE)

ZIP model  
predicting 

hospice spending, 
unstandardized 
coefficients (SE)

Logit model predicting 
group with no Part 
D drug spending, 
unstandardized 
coefficients (SE)

ZIP model  
predicting Part 

D drug spending, 
unstandardized 
coefficients (SE)

Age 0.025 (0.0005)*** 0.007 (<0.0001)*** 0.003 (0.0005)*** –0.017 (0.0002)*** –0.033 (0.0007)*** 0.003 (<0.0001)*** –0.072 (0.001)*** 0.018 (<0.0001)*** 0.011 (0.0004)*** –0.027 (<0.0001)***

Male sex 0.284 (0.008)*** 0.049 (<0.0001)*** 0.052 (0.007)*** 0.106 (<0.0001)*** 0.258 (0.012)*** –0.023 (0.0001)*** –0.008 (0.015) –0.251 (0.0001)*** 0.482 (0.006)*** –0.080 (0.0001)***

Race (reference: non-Hispanic White)

Black 0.382 (0.011)*** 0.045 (<0.0001)*** 0.024 (0.010)* 0.197 (0.0001)*** 0.062 (0.016)*** 0.159 (0.0001)*** 0.372 (0.022)*** –0.011 (0.0002)*** 0.238 (0.009)*** –0.002 (0.0001)***

Asian/Pacific Islander 0.106 (0.033)** 0.077 (<0.0001)*** 0.149 (0.036)*** 0.054 (0.0002)*** 0.369 (0.068)*** 0.055 (0.0005)*** 0.575 (0.095)*** –0.125 (0.001)*** –1.026 (0.031)*** 0.127 (0.0003)***

Hispanic 0.059 (0.028)* 0.026 (<0.0001)*** 0.026 (0.028) 0.016 (0.0002)*** 0.162 (0.048)*** –0.001 (0.0003)*** 0.169 (0.062)** –0.037 (0.0006)*** –0.192 (0.023)*** –0.040 (0.0003)***

American Indian/Alaska Native –0.457 (0.083)* –0.098 (<0.0001)*** –0.192 (0.061)** –0.018 (0.0003)*** 0.047 (0.104) 0.004 (0.0007)*** 0.333 (0.153)* –0.243 (0.002)*** 0.548 (0.053)*** 0.174 (0.0006)***

Rural patient location –0.635 (0.015)*** –0.136 (<0.0001)*** 0.059 (0.012)*** –0.077 (0.0001)*** 0.087 (0.020)*** –0.049 (0.0001)*** 0.047 (0.025) 0.163 (0.0002)*** –0.070 (0.01)*** –0.026 (0.0001)***

Diabetes and MCC combinations 
(reference: diabetes alone)

Diabetes and CHF –0.163 (0.017)*** –0.131 (<0.0001)*** –0.843 (0.021)*** 0.198 (0.0002)*** –0.938 (0.046)*** 0.144 (0.0004)*** –0.747 (0.062)*** 0.042 (0.0007)*** –0.159 (0.014)*** 0.303 (0.0002)***

Diabetes and cancer –0.445 (0.021)*** –0.111 (<0.0001)*** –0.524 (0.026)*** 0.022 (0.0002)*** –0.247 (0.068)*** –0.050 (0.0006)*** –0.958 (0.068)*** 0.048 (0.0008)*** –0.043 (0.016)** 0.085 (0.0003)***

Diabetes and COPD –0.190 (0.017)*** –0.090 (<0.0001)*** –0.743 (0.021)*** 0.022 (0.0002)*** –0.711 (0.050)*** –0.030 (0.0004)*** –0.420 (0.073)*** 0.251 (0.0008)*** –0.111 (0.014)*** 0.352 (0.0002)***

Diabetes and stroke –0.293 (0.025)*** –0.148 (<0.0001)*** –1.079 (0.027)*** –0.076 (0.0002)*** –1.092 (0.059)*** 0.325 (0.0005)*** –0.918 (0.079)*** 0.104 (0.0008)*** –0.165 (0.021)*** 0.196 (0.0003)***

Diabetes and CKD –0.489 (0.019)*** –0.115 (<0.0001)*** –1.056 (0.020)*** 0.171 (0.0001)*** –1.069 (0.046)*** 0.093 (0.0004)*** –0.701 (0.067)*** –0.228 (0.0008)*** –0.052 (0.015)** 0.405 (0.0002)***

Diabetes and CHF/COPD –0.356 (0.019)*** –0.198 (<0.0001)*** –1.473 (0.019)*** 0.255 (0.0001)*** –1.541 (0.042)*** 0.194 (0.0003)*** –1.343 (0.056)*** 0.128 (0.0006)*** 0.289 (0.015)*** 0.619 (0.0002)***

Diabetes and CHF/CKD –0.629 (0.020)*** –0.219 (<0.0001)*** –1.879 (0.018)*** 0.526 (0.0001)*** –2.061 (0.038)*** 0.256 (0.0003)*** –1.622 (0.053)*** –0.226 (0.0006)*** –0.222 (0.016)*** 0.643 (0.0002)***

Diabetes and CHF/COPD/CKD –0.806 (0.019)*** –0.265 (<0.0001)*** –2.511 (0.017)*** 0.692 (0.0001)*** –2.661 (0.034)*** 0.305 (0.0003)*** –2.165 (0.046)*** –0.006 (0.0005)*** –0.318 (0.014)*** 0.844 (0.0002)***

Diabetes and CHF/COPD/stroke/CKD –0.943 (0.025)*** –0.320 (<0.0001)*** –2.893 (0.020)*** 0.789 (0.0001)*** –3.083 (0.035)*** 0.347 (0.0003)*** –2.49 (0.048)*** 0.007 (0.0005)*** –0.401 (0.018)*** 0.886 (0.0002)***

Diabetes and all other 
MCC combinations

–0.708 (0.010)*** –0.268 (<0.0001)*** –2.029 (0.013)*** 0.488 (0.0001)*** –2.477 (0.030)*** 0.352 (0.0003)*** –2.400 (0.041)*** 0.256 (0.0005)*** –0.329 (0.009)*** 0.708 (0.0001)***

CHF, congestive heart failure; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; MCC, multiple chronic conditions; SE, standard error;  
ZIP, zero-inflated Poisson.

*P < .05; **P < .01; ***P < .001.
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and White beneficiaries. Our results highlight the ongoing need 

to dedicate attention and resources to make changes in the health 

care system that remove barriers to racial and ethnic minority 

groups to seek care. n
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eAppendix Table 1. Combinations of Diabetes + Multiple Chronic Conditions  

  n (%) 
Diabetes 111613 (24.9) 
Diabetes/CHF/COPD/CKD 27517 (6.1) 
Diabetes and COPD 26194 (5.8) 
Diabetes and CHF 25870 (5.8) 
Diabetes and CKD 24042 (5.4) 
Diabetes/CHF/COPD 21792 (4.9) 
Diabetes/CHF/CKD 20370 (4.5) 
Diabetes and Cancer 17878 (4.0) 
Diabetes/CHF/COPD/Stroke/CKD 15499 (3.5) 
Diabetes and Stroke 10800 (2.4) 
Diabetes/CHF/Cancer/COPD/CKD 9280 (2.1) 
Diabetes/COPD/CKD 8541 (1.9) 
Diabetes/CHF/Stroke/CKD 8402 (1.9) 
Diabetes/CHF/COPD/Stroke 7849 (1.8) 
Diabetes/CHF/Stroke 6816 (1.5) 
Diabetes/Cancer/COPD 6222 (1.4) 
Diabetes/CHF/Cancer/COPD 6159 (1.4) 
Diabetes/CHF/COPD/Stroke/Alzheimer/CKD 6041 (1.3) 
Diabetes/CHF/Cancer 5729 (1.3) 
Diabetes/CHF/Cancer/CKD 5603 (1.2) 
Diabetes/Cancer/CKD 5567 (1.2) 
Diabetes/CHF/Cancer/COPD/Stroke/CKD 5510 (1.2) 
Diabetes/COPD/Stroke 4812 (1.1) 
Diabetes/Stroke/CKD 4577 (1.0) 
Diabetes/CHF/COPD/Alzheimer/CKD 4128 (0.9) 
Diabetes and Alzheimer 3267 (0.7) 
Diabetes/CHF/Stroke/Alzheimer/CKD 2977 (0.7) 
Diabetes/Cancer/COPD/CKD 2884 (0.6) 
Diabetes/CHF/Alzheimer/CKD 2577 (0.6) 
Diabetes/COPD/Stroke/CKD 2548 (0.6) 
Diabetes/CHF/Cancer/Stroke/CKD 2389 (0.5) 
Diabetes/CHF/Cancer/COPD/Stroke 2313 (0.5) 
Diabetes/CHF/COPD/Stroke/Alzheimer 2282 (0.5) 
Diabetes/CHF/Alzheimer 2226 (0.5) 
Diabetes/CHF/COPD/Alzheimer 2218 (0.5) 
Diabetes/Cancer/Stroke 2166 (0.5) 
Diabetes/CHF/Cancer/COPD/Stroke/Alzheimer/CKD 2114 (0.5) 
Diabetes/CHF/Stroke/Alzheimer 1703 (0.4) 
Diabetes/CHF/Cancer/Stroke 1701 (0.4) 
Diabetes/CHF/Cancer/COPD/Alzheimer/CKD 1429 (0.3) 
Diabetes/Stroke/Alzheimer 1406 (0.3) 
Diabetes/Alzheimer/CKD 1324 (0.3) 



Diabetes/Cancer/COPD/Stroke 1299 (0.3) 
Diabetes/Cancer/Stroke/CKD 1208 (0.3) 
Diabetes/COPD/Alzheimer 1202 (0.3) 
Diabetes/Stroke/Alzheimer/CKD 872 (0.2) 
Diabetes/CHF/Cancer/Stroke/Alzheimer/CKD 872 (0.2) 
Diabetes/Cancer/COPD/Stroke/CKD 852 (0.2) 
Diabetes/CHF/Cancer/Alzheimer/CKD 763 (0.2) 
Diabetes/COPD/Stroke/Alzheimer 720 (0.2) 
Diabetes/COPD/Alzheimer/CKD 711 (0.2) 
Diabetes/Cancer/Alzheimer 703 (0.2) 
Diabetes/CHF/Cancer/COPD/Stroke/Alzheimer 701 (0.2) 
Diabetes/CHF/Cancer/COPD/Alzheimer 680 (0.2) 
Diabetes/COPD/Stroke/Alzheimer/CKD 609 (0.1) 
Diabetes/CHF/Cancer/Alzheimer 525 (0.1) 
Diabetes/CHF/Cancer/Stroke/Alzheimer 440 (0.1) 
Diabetes/Cancer/Alzheimer/CKD 348 (0.1) 
Diabetes/Cancer/Stroke/Alzheimer 342 (0.1) 
Diabetes/Cancer/COPD/Alzheimer 318 (0.1) 
Diabetes/Cancer/Stroke/Alzheimer/CKD 242 (0.1) 
Diabetes/Cancer/COPD/Stroke/Alzheimer/CKD 239 (0.1) 
Diabetes/Cancer/COPD/Alzheimer/CKD 226 (0.1) 
Diabetes/Cancer/COPD/Stroke/Alzheimer 200 (0.05) 
  
Number of Chronic Conditions in addition to 
Diabetes 

 

Zero 111163 (24.9) 
One 209051 (24.1) 
Two 93453 (20.8) 
Three 75504 (16.8) 
Four 42880 (9.6) 
Five 14792 (3.3) 
Six 2114 (0.5) 

Patients EVER diagnosed with a chronic condition  
CHF 204475 (45.6) 
ANY Cancer 86902 (19.4) 
COPD 173089 (38.6) 
Stroke 100501 (22.4) 
Alzheimer’s 44405 (9.9) 
CKD 170261 (38.0) 

  



eAppendix Table 2. ZIP Regression Model Predicting Hospital Outpatient Spending Including 

Race and MCC Interactions 

  Hospital Outpatient Spending 

  

Logit Model predicting 
Group with No Hospital 

Outpatient Spending 
Unstandardized 
Coefficients (SE) 

ZIP model 
predicting Hospital 

Outpatient Spending 
Unstandardized 
Coefficients (SE) 

Age 0.025 (0.001)*** 0.002 (<0.0001)*** 
Male Sex 0.284 (0.008)*** 0.008 (<0.0001)*** 
Race (Reference: Non-Hispanic White)     

Black 0.397 (0.021)*** 0.091 (<0.0001)*** 
Asian/Pacific Islander 0.167 (0.062)** 0.011 (<0.0001)*** 
Hispanic -0.218 (0.121) 0.180 (<0.0001)*** 
American Indian/Alaska Native -0.334 (0.134)* -0.098 (<0.0001)*** 

Rural Patient Location -0.637 (0.015)*** -0.037 (<0.0001)*** 
Diabetes and MCC Combinations (Reference: Diabetes 
Alone)     

Diabetes and CHF -0.175 (0.018)*** -0.099 (<0.0001)*** 
Diabetes and Cancer -0.440 (0.023)*** -0.027 (<0.0001)*** 
Diabetes and COPD -0.194 (0.018)*** -0.050 (<0.0001)*** 
Diabetes and Stroke -0.330 (0.027)*** -0.092 (<0.0001)*** 
Diabetes and CKD -0.495 (0.021)*** -0.021 (<0.0001)*** 
Diabetes and CHF/COPD -0.351 (0.021)*** -0.129 (<0.0001)*** 
Diabetes and CHF/CKD -0.637 (0.023)*** -0.107 (<0.0001)*** 
Diabetes and CHF/COPD/CKD -0.810 (0.021)*** -0.124(<0.0001)*** 
Diabetes and CHF/COPD/Stroke/CKD -0.945 (0.029)*** -0.173 (<0.0001)*** 
Diabetes and all other MCC Combinations -0.693 (0.012)*** -0.132 (<0.0001)*** 

Race X Diabetes/MCC Interactions  
(Reference: White X Diabetes/MCC)   
Black X Diabetes and CHF 0.079 (0.046) -0.033 (0.021) 
Black X Diabetes and Cancer 0.004 (0.058)- -0.072 (0.091) 
Black X Diabetes and COPD 0.005 (0.049) -0.020 (0.012) 
Black X Diabetes and Stroke 0.249 (0.072)*** -0.039 (<0.0001)*** 
Black X Diabetes and CKD 0.035 (0.051) -0.070 (0.081) 
Black X Diabetes and CHF/COPD -0.035 (0.051) -0.073 (0.080) 
Black X Diabetes and CHF/CKD 0.042 (0.052) -0.099 (0.075) 
Black X Diabetes and CHF/COPD/CKD 0.022 (0.049) -0.098 (0.076) 
Black X Diabetes and CHF/COPD/Stroke/CKD -0.003 (0.059) -0.177 (0.099) 
Black X Diabetes and all other MCC Combinations -0.082 (0.028)** -0.056 (<0.0001)*** 
Asian/Pacific Islander X Diabetes and CHF -0.231 (0.156) -0.059 (0.027) 
Asian/Pacific Islander X Diabetes and Cancer -0.506 (0.258) -0.028 (0.015) 
Asian/Pacific Islander X Diabetes and COPD 0.292 (0.172) -0.080 (0.090) 
Asian/Pacific Islander X Diabetes and Stroke 0.184 (0.252) -0.164 (0.111) 



Asian/Pacific Islander X Diabetes and CKD -0.174 (0.197) -0.109 (0.073) 
Asian/Pacific Islander X Diabetes and CHF/COPD -0.021 (0.190) -0.111 (0.060) 
Asian/Pacific Islander X Diabetes and CHF/CKD -0.481 (0.237)* -0.328 (<0.0001)*** 
Asian/Pacific Islander X Diabetes and 

CHF/COPD/CKD -0.213 (0.231) -0.204 (0.150) 
Asian/Pacific Islander X Diabetes and 

CHF/COPD/Stroke/CKD -0.094 (0.307) -0.148 (0.081) 
Asian/Pacific Islander X Diabetes and all other MCC 

Combinations 0.038 (0.105) -0.065 (0.045) 
Hispanic X Diabetes and CHF 0.409 (0.243) 0.178 (0.089) 
Hispanic X Diabetes and Cancer -0.205 (0.497) 0.304 (0.161) 
Hispanic X Diabetes and COPD 0.065 (0.284) 0.171 (0.331) 
Hispanic X Diabetes and Stroke 0.094 (0.373) -0.015 (0.030) 
Hispanic X Diabetes and CKD 0.382 (0.307) 0.358 (0.200) 
Hispanic X Diabetes and CHF/COPD 0.654 (0.266) 0.475 (0.331) 
Hispanic X Diabetes and CHF/CKD 0.543 (0.282) 0.115 (0.211) 
Hispanic X Diabetes and CHF/COPD/CKD 0.205 (0.315) 0.188 (0.099) 
Hispanic X Diabetes and CHF/COPD/Stroke/CKD 0.439 (0.340) 0.410 (0.310) 
Hispanic X Diabetes and all other MCC Combinations 0.257 (0.161) 0.194 (0.990) 
AI/AN X Diabetes and CHF -0.219 (0.383) 0.420 (0.315) 
AI/AN X Diabetes and Cancer 0.133 (0.499) 0.500 (0.751) 
AI/AN X Diabetes and COPD -0.028 (0.319) 0.170 (0.089) 
AI/AN X Diabetes and Stroke -0.167 (0.549) 0.016 (0.009) 
AI/AN X Diabetes and CKD -0.363 (0.394) 0.059 (0.035) 
AI/AN X Diabetes and CHF/COPD -0.856 (0.482) 0.129 (0.071) 
AI/AN X Diabetes and CHF/CKD 0.326 (0.367) 0.292 (0.199) 
AI/AN X Diabetes and CHF/COPD/CKD -1.198 (0.602)* 0.062 (<0.0001)*** 
AI/AN X Diabetes and CHF/COPD/Stroke/CKD 0.115 (0.451) 0.378 (0.199) 
AI/AN X Diabetes and all other MCC Combinations -0.013 (0.210) 0.213 (0.153) 

 

* p<0.05, ** p<0.01, *** p<0.001  



eAppendix Table 3. Sensitivity Analysis - ZIP Regression Model Predicting Hospital Outpatient 

Spending Including Other/Unknown Race Category 

  Hospital Outpatient Spending 

  

Logit Model 
predicting Group 
with No Hospital 

Outpatient 
Spending 

Unstandardized 
Coefficients (SE) 

ZIP model 
predicting Hospital 

Outpatient 
Spending 

Unstandardized 
Coefficients (SE) 

Age 0.025 (0.001)*** 0.002 (<0.0001)*** 
Male Sex 0.284 (0.008)*** 0.008 (<0.0001)*** 
Race (Reference: Non-Hispanic White)     

Black 0.382 (0.010)*** 0.037 (<0.0001)*** 
Asian/Pacific Islander 0.127 (0.040)** 0.059 (<0.0001)*** 
Hispanic 0.005 (0.061) 0.026 (<0.0001)*** 

American Indian/Alaska Native -0.430 (0.081)* 
-0.039 

(<0.0001)*** 
Other/Unknown 0.128 (0.031)*** 0.025 (<0.0001)*** 

Rural Patient Location -0.636 (0.015)*** -0.037 (<0.0001)*** 
Diabetes and MCC Combinations (Reference: 
Diabetes Alone)     

Diabetes and CHF -0.162 (0.017)*** -0.098 (<0.0001)*** 
Diabetes and Cancer -0.447 (0.021)*** -0.019 (<0.0001)*** 
Diabetes and COPD -0.188 (0.017)*** -0.050 (<0.0001)*** 
Diabetes and Stroke -0.292 (0.025)*** -0.086 (<0.0001)*** 
Diabetes and CKD -0.490 (0.018)*** -0.012 (<0.0001)*** 
Diabetes and CHF/COPD -0.357 (0.019)*** -0.122 (<0.0001)*** 
Diabetes and CHF/CKD -0.627 (0.020)*** -0.091 (<0.0001)*** 
Diabetes and CHF/COPD/CKD -0.806 (0.019)*** -0.109(<0.0001)*** 
Diabetes and CHF/COPD/Stroke/CKD -0.944 (0.025)*** -0.142 (<0.0001)*** 
Diabetes and all other MCC Combinations -0.707 (0.011)*** -0.126 (<0.0001)*** 

* p<0.05, ** p<0.01, *** p<0.001   
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