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Abstract

Objective: To describe diabetes and its care in the Medicare population of North Carolina.

Study Design: Cross-sectional

Data Source/Study Setting: Medicare claims for North Carolina residents 18 fo 75 years of age were reviewed to characterize

diabetes prevalence during the late 1990s and to evaluate adherence to diabetes clinical practice recommendations.

Principal Findings: Almost 84,000 persons with diabetes and Medicare were identified. Diabetes prevalence was 15.0% overall,

22.9% among African Americans, and 12.9% among Caucasians. A “diabetes belt” of relatively high prevalence was noted in the

eastern coastal plain. Glycated hemoglobin testing, lipid testing, and retinopathy screening were performed at about half the
recommended rate. Diabetes care rates were lower for African Americans than for Caucasians.

Conclusions: Diabetes is a common and under-treated condition in the Medicare population of North Carolina, especially among
African Americans.

Relevance: There is much room for improvement in diabetes care within one of North Carolina’s most vulnerable populations, the
disabled and elderly enrolled in Medicare. Substantial public health opportunities exist in the identification and removal of

barriers to diabetes care.

TABETES MELLITUS IS A MAJOR public health
problem in the United States that will only worsen as
the population ages and obesity rates increase.! About
389,000 (6.4%) adult North Carolina residents had been
diagnosed with diabetes as of 2000, and diabetes-related
complications contribute substantially to statewide rates of
hospitalization and death.? The prevalence of diabetes is
especially high among African Americans and the elderly—
population groups that are well represented in North Caro-
lina.? Although many of the complications of diabetes are
avoidable through screening and treatment, previous reports
have suggested that adherence to evidence-based preventive
care guidelines is far from ideal.®
The Centers for Medicare & Medicaid Services
(CMS) established a national Medicare Healthcare Quality
Improvement Program (HCQIP) to reduce the human and
economic costs of the major preventable causes of morbid-

ity and mortality afflicting the Medicare population.** One

component of HCQIP focuses on projects to reduce diabe-
tes complications and mortality in the Medicare population
by measuring and improving diabetes care. These national
projects are implemented at the state level by nonprofit
Quality Improvement Organizations (QIO) under contract
with CMS.® This is a report of HCQIP findings from the
North Carolina QIO, Medical Review of North Carolina,
describing diabetes prevalence and its care among North
Carolina’s Medicare population in the late 1990s.

Material and Methods

North Carolina residents with diabetes and Medicare were
identified according to criteria established by CMS for
HCQIP Persons with diabetes were identified within the
population of North Carolina residents with Medicare, 18
to 75 years of age, not enrolled in managed care, and with
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Improvement Program inclusion criteria.

HCQIP inclusion criteria
(n=551,112)*

Women 54.4
Caucasian 77.5
African-American 20.0
Mean Age (Years)t 65.8
Age 18 - 54 yearst 13.8

Age 55 - 64 yearst 9.8
Age 65 - 70 yearst 37.6
Age 71 - 75 yearst 38.7

tAge as of the end of the measurement period (June 30, 1999).

Table 1. Characteristics of North Carolina residents meeting the Medicare Healthcare Quality

State Residents meeting

*All values are percents of the column-specific total unless otherwise specified.

State Residents meeting
HCQIP inclusion criteria
with Diabetes (n=83,913)*

55.5
67.3
31.0
66.6
10.3
14.6
36.2
38.9

Overall
(n=551,112)+

% (n)
Women 15.2 (299,787)
Age 18 - 54 years 13.0 (33,780)
Age 55 - 64 years 24.5 (26,610)
Age 65 - 70 years 14.2 (115,525)
Age 71 - 75 years 14.7 (123,872)
Men 14.7 (251,325)
Age 18 - 54 years 99 (42,266)
Age 55 - 64 years 20.2 (27,606)
Age 65 - 70 years 14.7 (91,909)
Age 71 - 75 years 15.4 (89,544)

meeting the HCQIP inclusion criteria are in parentheses.

Table 2. Diabetes prevalence by race, gender, and age among North Carolina residents meeting the
Medicare Healthcare Quality Improvement Program inclusion criteria.”

“For North Carolina residents with diabetes included in HCQIP (n=83,913) excluding 1,385 individuals with invalid, missing, or unidentifiable
values for key variables. Age was determined as of the end of the measurement period (June 30, 1999).

tDiabetes prevalence is shown as the percent of the stratum-specific population with diabetes.The stratum-specific numbers of individuals

Caucasian
(n=427,105)+

African-American
(n=110,154)+

% (n) % (n)
26.9 (61,102) 12.1 (230,531)
17.6 (11,799) 10.3 (20,330)
349 (8,416) 19.3 (17,288)
28.2 (20,001) 11.1 (92,202)
27.6 (20,886) 12.0 (100,711)
18.1 (49,052) 13.9 (196,574)
11.0 (15,048) 9.1 (25,238)
23.6 (7,730) 18.8 (19,011)
20.5 (13,711) 13.7 (76,271)
20.4 (12,563) 14.5 (76,054)

no more than one month break in Medicare Part B enroll-
ment during each two-year measurement period. The popu-
lations described in this report included only individuals with
access to Medicare reimbursement for inpatient and outpa-
tient fee-for-service medical care.

Diabetes and its care were identified in a manner con-
sistent with methods described elsewhere from Part A and
Part B Medicare claims filed by physicians, hospitals, skilled
nursing facilities, home health agencies, and durable medi-
cal equipment suppliers.” A diagnosis of diabetes was deter-
mined from diagnosis codes recorded on Medicare claims.
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To distinguish diabetes screening from diagnosis, individu-
als with Medicare claims containing diabetes diagnosis codes
were not considered to have diabetes if claims were only for
a single outpatient encounter or for multiple outpatient en-
counters within a time interval of less than 7 days. Only
claims drawn from the most recent year of the two-year
measurement period were used to identify a diabetes diag-
nosis.

The objective of HCQIP was to monitor and improve
rates for three indicators of diabetes care: glycated hemo-
globin (HbA1c) testing,® lipid profile testing,’ and screen-



ing for diabetic retinopathy.’® These quality indicators
were chosen because they were evidence-based, cost-ef-
fective, and measurable from Medicare claims. Also mea-
surable from claims data, but not specifically the focus of
HCQIP fee-for-service diabetes quality improvement
projects, were other diabetes quality indicators including
nephropathy screening" and vaccinations for influenza
and pneumococcus.’? Medicare claims during the
HCQIP two-year baseline measurement period (July
1997 - June 1999) were reviewed for the presence of these
quality indicators as determined from diagnosis codes,
procedure codes, and other coded identifiers. Predictors
of diabetes care were evaluated in logistic regression analy-
ses.

Results

Almost 1.2 million North Carolina residents were en-
rolled in the Medicare program during the final 12
months of the two-year HCQIP baseline measurement
period. Persons excluded according to HCQIP criteria
were those who were less than 18 years or more than 75
years of age (37%), who died prior to the end of the mea-
surement period (9%), who were not continuously en-
rolled in Medicare Part B (10%), or who were enrolled
in managed care (4%). Of the remaining 551,112 state
residents, 83,913 had diabetes. Compared to the total
population meeting the general HCQIP inclusion crite-
ria, those with diabetes were substantially more likely to
be African Americans and from 55 to 64 years of age
(Table 1). Almost a third of the diabetic population was
African-American. About a fourth of the population was
less than 65 years of age. These younger individuals qualify
for Medicare due to disabilities.

The statewide prevalence of diabetes among Medi-
care beneficiaries meeting the HCQIP inclusion criteria
was 15.0% overall, 22.9% for African Americans, and
12.9% for Caucasians. Diabetes prevalence rates varied
widely by race, gender, and age (Table 2) from 9.1% for
Caucasian men 18-54 years of age to 34.9% for African-
American women 55 to 64 years of age. Age- and gen-
der-specific diabetes prevalence rates were consistently
higher among African Americans compared to Caucasians.

There was substantial variation in the county-level geo-
graphic distribution of diabetes prevalence (Figure). County-
level population sizes for those meeting the inclusion crite-
ria ranged from 219 to 23,470 for Caucasian populations
and from 0 to 8,055 for African-American populations.
Among the 100 counties, county-level diabetes prevalence
averaged 16.0% overall and 14.0% for Caucasian popula-
tions. Excluding 17 counties with African-American
HCQIP populations of fewer than 100 persons, the average
county-level diabetes prevalence among African Americans
was 24.6%. A “diabetes belt” characterized by relatively high
diabetes prevalence rates is apparent in the eastern coastal
plain of the state for both African-American and Caucasian
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Figure.Overall and race-specific county-level prevalence of diabetes
among North Carolina residents included in the Medicare Healthcare
Quiality Improvement Program.

populations. Also, a cluster of relatively high diabetes preva-
lence in western Piedmont counties is apparent. These geo-
graphic patterns persisted and county-level diabetes preva-
lence rankings changed little after adjusting for age (not
shown).

Rates for each of the diabetes quality indicators were
far from ideal (Table 3). The rates shown are percents of
the diabetic population with at least one Medicare claim for
the specified diabetes care indicators within a 6-, 12-, or 24-
month time interval ending June 1999. Slightly more than
half of these Medicare-insured diabetic patients received the
recommended minimum semiannual HbAlc test. Even af-
ter two years, over 20% had no Medicare claims for HbAlc
testing. Lipid profile rates were even lower. Half or fewer
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6 months
Quality indicator All AfrAm Caucasian
HbA1c 56 52 58
Lipid profile 33 25 36
Dilated eye exam 38 40 38
Influenza vaccine 1 1 1
Pneumococcal vaccine
All 1 1 1
Aged 65 years* 1 1 1
Urinalysis/Microalbumin
All 35 33 36
Screening only* 35 33 35

unidentifiable values for key variables.

Table 3. Semiannual, annual, and biennial rates for diabetes quality indicators from July 1997 through June
1999, overall and by race among included North Carolina Medicare beneficiaries .”

Percent receiving the indicator during each time interval ending June 1999

“For North Carolina residents with diabetes included in HCQIP (n=83,913) excluding 1,385 individuals with invalid, missing, or

fAmong individuals 65 years of age during the two-year measurement period (n=10,249).
*Among individuals without claims related to diabetic nephropathy during the two-year measurement period (n=69,861).

12 months 24 months

All  AfrAm Caucasian All AfrAm Caucasian
70 66 72 77 75 79
46 37 51 53 44 58
56 55 56 70 68 70
47 33 54 58 44 65

7 6 8 15 12 17
8 6 9 18 14 20
53 49 54 69 66 71
52 49 53 68 65 70

had claims for the recommended annual lipid profile, and
this increased only slightly over an additional year. Simi-
larly, about half or fewer had claims for the recommended
annual screening exam for diabetic retinopathy or the influ-
enza vaccination. Among the 85% without evidence of di-
agnosed nephropathy, for wurinalysis or
micoralbuminuria tests were identified for only about half
of these diabetic patients within the most recent 12 months.
Clinical guidelines recommend a one-time pnuemococcal

claims

revaccination for individuals with diabetes >64 years of age
previously immunized when they were <65 years of age, if
the vaccine was administered more than 5 years ago.”? The
use of Medicare claims to evaluate adherence to this recom-
mendation is limited. Nevertheless, only 20% or fewer of
those who were 65 at some point during the two-year mea-
surement period received a pnuemococcal vaccination, sug-
gesting substantial room for improvement. The markedly
higher vaccination rates in the 12- and 24-month intervals
compared to the 6-month interval were due to the fact that
the 6-month interval (January 1999 - June 1999) did not
include an entire influenza season. There were marked ra-
cial disparities for most indicators, with African-American
populations typically receiving care at lower levels than Cau-
casian populations. This was especially striking for lipid
profiles and influenza vaccinations.

The associations of age, gender, and race with these dia-
betes quality indicators were investigated in multivariate lo-
gistic regression analyses (Table 4). Confidence limits and
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tests of significance are omitted because results describe the
entire population rather than a sample. Odds ratios from
logistic regression approximate relative risk only where the
event of interest is relatively rare. This was not the case for
these commonly performed indicators of care. Therefore,
these logistic regression results should be interpreted with
caution as estimates of relative risk. In general, the odds for
women receiving each indicator were higher than for men.
Women were substantially more likely to receive an eye exam
compared to men. African-American populations were less
likely to receive appropriate diabetes care than were Cauca-
sians. The greatest racial disparities favoring Caucacians were
noted for lipid testing and vaccinations. The disabled Medi-
care population less than 65 years of age was markedly less
likely to receive each indicator compared to older Medicare
beneficiaries, a population that is predominantly nondisabled.

Discussion

The prevalence of diabetes in North Carolina’s Medicare
population is high and geographically heterogeneous. The
African-American population experiences a disproportion-
ately high burden of diabetes with prevalence rates as much
as twice those of the Caucasian population. In this large
group of Medicare insured patients, diabetes care is far from
ideal. From July 1997 through June 1999, evidence-based
laboratory tests, procedures, and examinations proven to help
prevent the most severe complications of diabetes were not



Women AfrAm
Annual HbA1c 1.11 0.76
Biennial lipid profile 1.09 0.58
Biennial dilated eye exam  1.53 0.93
Annual influenza vaccine 1.02 0.45
Pneumococcal vaccine 1.02 0.68
Nephropathy screening’ 1.08 0.83

measurement period (n=69,861).

Table 4. Predictors of diabetes care among North Carolina Medicare beneficiaries in the Healthcare
Quality Improvement Program from logistic regression analyses.*

"Odds ratios from logistic regression analyses (n=82,528) for receiving each diabetes care indicator relative
to the referent groups (i.e., men, Caucasian, and age 65 to 70 years).
fAnnual urinalysis or microalbumin test among individuals without diagnosed nephropathy during the two-year

Age (years)

18-54 55-64 65-70 71-75
0.69 0.80 1 0.97
0.61 0.80 1 0.90
0.50 0.70 1 1.23
0.49 0.73 1 1.20
0.58 0.76 1 0.92
0.94 0.90 1 1.06

performed as recommended for a substantial proportion of
these people. Adherence to diabetes care recommendations
was especially poor for African Americans and the disabled
younger Medicare beneficiaries.

The American Diabetes Association (ADA) has estab-
lished clinical practice recommendations that are regularly
updated. The recommendations for 2002 are for semian-
nual HbAlc test,® annual lipid profile,” annual screening
for retinopathy,'® annual influenza vaccination,' and annual
microalbuminuria screening for nephropathy.’’ Immuniza-
tion against Streptococcus pneumoniae is generally recom-
mended for adults with diabetes.” A one-time pneumo-
coccal revaccination is recommended for persons more than
64 years of age who were immunized prior to 65 if the vac-
cine was administered more than 5 years earlier. 'We have
shown that adherence to these guidelines was far from opti-
mal in the North Carolina Medicare population receiving
medical care in the fee-for-service setting. Some recom-
mendations have changed over time, but since the begin-
ning of the HCQIP diabetes baseline measurement period
in 1997, recommendations for HbA, and lipid testing and
for retinopathy screening were unchanged. In the year 2000,
the ADA added immunization guidelines and revised neph-
ropathy screening guidelines recommending annual
microalbuminuria testing in place of routine urinalysis in
the absence of previously diagnosed proteinuria.”

There are limitations in the use of Medicare claims data
to identify diabetes cases and measure diabetes care. Distin-
guishing patients screened for diabetes from those actually
diagnosed may be problematic. For example, it is possible
that HCQIP criteria have falsely assigned diabetes diagnoses
to individuals without diabetes. Hebert et al. have used meth-
ods similar to HCQIP to identify diabetes diagnoses from
Medicare claims and have found relatively good agreement
with self-reported diabetes from the Medicare Current Ben-
eficiary Survey.” Thus, it is unlikely that misclassification of
diabetes diagnoses substantially accounts for our findings.

Indicator rates may also be inaccurately low if healthcare
providers failed to file Medicare claims for these tests and
examinations. In this case, we might expect that results from
Medicare claims may differ substantially from information
recorded in patient medical records. It is often difficult to
obtain complete medical record information, especially since
patients with diabetes are often seen by multiple healthcare
providers who maintain separate, independent records. Nev-
ertheless, outpatient medical record reviews for Medicare
patients with diabetes in other states and in the managed
care environment in North Carolina have revealed quality
indicator rates consistent with the present findings from
Medicare claims.'*?

Although our results do not identify specific barriers to
diabetes care, several have been suggested in the literature.
These may operate at the level of the community, the
healthcare system, the physician or medical practice, and
the patient. In surveys of primary care physicians treating
Medicare beneficiaries with diabetes reported by Drass et
al., the most common physician-reported barrier to care was
patient nonadherence to treatment regimens.’® However,
the quality indicators presented in our findings are not typi-
cally subject to patient nonadherence unless patients refuse
these tests and examinations or fail to schedule or appear for
visits with healthcare providers. Among diabetic patients
who routinely visit primary care providers and generally sub-
mit to suggested care, multiple factors may explain failure to
deliver care consistent with guidelines. Mottur-Pilson et al.
classified physician self-reported reasons for failure to com-
ply with diabetes care guidelines into the categories of over-
sight, system issues, patient nonadherence, conscious deci-
sion, and other.”” They found that reasons for noncompli-
ance varied by quality indicator. For example, failure to com-
ply with nephropathy screening was mostly the physician’s
conscious decision based on factors such as medical history.
In contrast, oversight was found to be the most common
reason for not performing lipid profiles.
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The striking racial disparities in diabetes care in North
Carolina are cause for concern and may at least partially ex-
plain racial disparities in diabetes complications such as heart
disease, stroke, and end-stage renal disease. Causes for these
disparities are no doubt multiple. Chin et al. have shown
that African Americans with diabetes and Medicare had
worse health perceptions and lower quality of care than their
Caucasian counterparts.’® African Americans were more
likely to receive care from emergency rooms and had fewer
physician visits per year. Thus, the inability to access and
consistently use primary care medical services, a potential
barrier for all races, may be especially problematic for the
African-American population. Barriers in access to and use
of health services may have a substantial socioeconomic com-
ponent. Gornick et al. have shown that both race and in-
come influence use of Medicare services.” That is, even
among a population insured through Medicare, income was
an important determinant for both Caucasians and African
Americans for the use of medical services such as influenza
vaccination.

The geographic distribution of diabetes prevalence in
North Carolina is consistent with the well-known “stroke
belt,” a region of high stroke mortality located in the south-
eastern United States.” The North Carolina coastal plain is
characterized by a long history of adverse socioenvironmental
conditions, populations of low socioeconomic status, and
proportionately large populations residing in rural settings.
These and multiple other factors may be related to levels of
stroke, diabetes, and other maladies in this region.

The fact that the highest diabetes prevalence rates for
each race-gender group occurred in the 55-64 year age range
is consistent with a peculiar characteristic of the Medicare
population. That is, persons less than 65 years of age en-
rolled in Medicare are typically mentally or physically dis-
abled. Diabetes may be a cause or result of their disabilities.

A number of diabetes quality improvement projects are
under way in North Carolina. Many of these operate in col-
laboration with the North Carolina State Diabetes Advi-
sory Council and the Diabetes Prevention and Control Unit
of the Department of Health and Human Services
(www.ncdiabetes.org). As the federally designated Quality
Improvement Organization for North Carolina, Medical
Review of North Carolina (MRNC) is continuously imple-
menting diabetes quality improvement projects oriented to
the Medicare population. During the next three years,
MRNC will be working in collaboration with hundreds of
primary care providers throughout the state to initiate and
enhance office-based systems designed to improve outpa-
tient care. Under special arrangement with CMS, physicians
participating in quality improvement projects may be able
to earn Continuing Medical Education (CME) credits for
their efforts. MRNC is currently identifying a limited num-
ber of medical practices to participate in these collaborative
quality improvement projects. Interested primary care pro-
viders are encouraged to contact MRNC (www.mrnc.org)
for additional information.
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Conclusion/Relevance

Despite the world-class healthcare available in North Caro-
lina, outpatient management of diabetes is far from optimal.
Adherence to guidelines will become even more necessary
as the prevalence of diabetes and its complications rises in a
state with an aging and increasingly obese population. The
mismatch between diabetes care and the burden of disease
is striking with respect to African Americans who simulta-
neously experience higher levels of diabetes and lower levels
of diabetes care.

Substantial public health opportunities exist in the iden-
tification and removal of barriers to diabetes care. The chal-
lenge for the future is to develop and widely disseminate
effective medical systems in the outpatient setting for the
management of chronic diseases such as diabetes.
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