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RESEARCH DESIGN A N D METHODS— We analyzed 1,376 patients with diabetes
who were >65 years of age and in the 1993 Medicare Current Beneficiary Survey. Morbidity
measures were the Katz Index of Activities of Daily Living, Instrumental Activities of Daily Living, overall health perception, Charlson Comorbidity Index score, and diabetic complications.
Quality of care standards were glycosylated hemoglobin measurements, ophthalmological visits,
lipid testing, mammography, influenza vaccination, readmission within 30 days of hospital discharge, and outpatient visits within 4 weeks of hospital discharge. We stratified Medicare reimbursement by type of service and adjusted for sex, education, and age in multivariable analyses.
RESULTS — Compared with white patients, African-American patients had worse health
perception and lower quality of care. They were more likely to visit the emergency department
and had fewer physician visits per year. African-Americans had higher reimbursement for home
health services, but total reimbursement was similar after case-mix adjustment.
CONCLUSIONS — Improved access to preventive care for older African-Americans with
diabetes may improve health perception and use of the emergency department. The potential
effect on total reimbursement is unclear. Future policy interventions to improve quality of care
among Medicare patients with diabetes should especially target African-Americans.

D

iabetes affects >10% of people aged
^ 6 5 years (1) and is an excellent
model for studying the burden of
chronic disease among older people. Clinically, management of diabetes in older
patients is particularly complicated because
they often have multiple comorbid conditions, numerous cardiovascular, renal,
ophthalmological, and neurological complications, limited social support, and constrained economic resources. Too often, the
end result of the disease process is
decreased functional status and high
Medicare expenditures.

A disproportionate share of the burden
of diabetes falls on African-Americans (2).
Diabetes is 1.4 times more prevalent in
adult African-Americans than whites (3),
and significant educational, attitudinal, and
socioeconomic barriers hinder efforts to
improve care (4). Thus, older AfricanAmerican patients with diabetes may be at
particularly high risk for poor outcomes.
Moreover, there are racial differences in the
processes of care patients receive in general,
even among patients with health insurance
(5,6). For example, African-Americans with
coronary artery disease and Medicare or

RESEARCH DESIGN AND
METHODS
Study population
We studied diabetic patients in the Medicare
Current Beneficiary Survey (MCBS), a continuous longitudinal survey of a representative sample of the Medicare population (8).
The MCBS links Medicare claims data to
surveys administered in patients' homes by
trained interviewers. The questionnaires
contain detailed information on health status, demographic characteristics, financing
of health care, and access to care. Of 12,677
patients ^ 6 5 years of age in 1993, 1,554
(12%) had diabetes as indicated by either 1)
International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM)

diagnostic code of 250.00-250.91 on a
Medicare claim in 1993 (89%) or 2) a selfdesignated diagnosis of diabetes in 1993
and a diagnostic code of 250.00-250.91 in
either 1991 or 1992 (11%) (9). We then
excluded 57 patients (4%) enrolled in health
maintenance
organizations,
because
Medicare claims data do not reliably capture
their resource utilization. Finally, we
excluded 80 patients (5%) who were neither
African-American nor white and 41 (3%) for
whom their level of education was unavailable. Thus, 1,376 patients were included in
our sample. We analyzed outcomes and
resource utilization using the 1993 MCBS.
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characteristics and
health status
We obtained sociodemographic informa-
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OBJECTIVE — To determine whether African-American Medicare recipients with diabetes
are at increased risk for morbidity, poor quality of care, and high resource utilization.

Veterans Administration insurance receive
fewer invasive procedures than whites (7).
However, most initial diabetes care does
not involve expensive therapeutic procedures, but instead involves preventive care
such as glucose control and screening for
retinopathy. Such measures might forestall
complications requiring further expenditure of resources. Therefore, we aimed to
determine whether African-Americans with
diabetes and enrolled in the Medicare program are at special risk for poor health,
suboptimal preventive care, and high
national expenditures.

Chin, Zhang, and Meirell

satisfied, 2 = satisfied, 3 = unsatisfied, and 4
= very unsatisfied). We dichotomized the
answers to the patient satisfaction questions
into "very satisfied" versus all other
responses because patient satisfaction generally is highly skewed toward high satisfaction (16). We also studied information on
whether patients had any health problem or
condition in 1992 for which they should
have seen a doctor or other medical professional but did not.
Reasons for reimbursement
We stratified reimbursement by type of service. We divided Part A reimbursement
into hospitalizations and all other reimbursements (home health services, skilled
nursing facility, and hospice). We categorized Part B into primary care evaluation
and management, other physician evaluation and management, outpatient, and all
other physician services (radiology, anesthesia, pathology, laboratory, surgery, medicine except anesthesiology, and other)

in urban areas (Table 1). Most (85%) of
these patients usually went to a doctors
office or group practice for their medical
care; 12% attended a clinic and 3% had
other sources of primary care. The mean
number of ADL deficiencies was 1.0.
African-Americans and whites had a similar number of comorbidities and diabetic
complications, as well as equivalent deficiencies in ADL and IADL in multivariable
analyses (P ^ 0.05). However, among
patients with diabetes, African-Americans
had worse health perception than whites,
mirroring racial differences in the wider
Medicare population.

Resource utilization
We calculated total Medicare reimbursement
and also subdivided this sum into Part A
(hospital, home health services, skilled nursing facility, hospice) and Part B (physician,
outpatient, durable medical equipment). We
also recorded the yearly number of physician visits per patient and the percentage of
patients admitted to the hospital and treated
in the emergency department. To enhance
understanding about the patients' sources of
care, we analyzed responses to survey questions about their satisfaction with the ease
and convenience of getting to a doctor, the
availability of medical care at night and on
weekends, and out-of-pocket costs paid for
medical care. These patient satisfaction questions were rated on a 4-point scale (1 = very

Quality of care measures
In general, the rates for quality of care
measures were low. Only 26% of patients
had any measurement of glycosylated
hemoglobin during the year (Table 2), and
only 12% had two or more measurements.
Furthermore, 56% had lipids calculated
and 43% had multiple lipid measureusing Current Procedural Terminology (CPT) ments. Only 41% of the patients had
codes (APPENDIX) (17).
influenza vaccinations and 23% of the
women had mammograms, slightly different from the percentages for the nondiaStatistical analyses
We compared patient characteristics, rates at betic Medicare population (36 and 27%,
which quality of care standards were met, respectively).
and resource utilization across race, sex,
Among all patients with diabetes, 544
education, and age. We compared African- (40%) had a visit to an ophthalmologist
Americans with whites. In bivariate analyses, and 66 (12%) were diagnosed with
we used the x2 test for categorical variables retinopathy (ICD-9-CM code 362.x). Of
and the t test for continuous variables (18). the patients with retinopathy, 44 (67%)
To determine whether race was an indepen- had background retinopathy, 20 (30%) had
dent correlate of health status, quality of proliferative retinopathy, and the severity of
care measures, and resource utilization, we disease was unknown in two patients.
used linear and logistic regression. We Overall, 21 (32%) patients subsequently
adjusted for sex, education, and age in these had laser therapy (CPT codes 67141,
analyses. Because reimbursement variables 67145, 67208, 67210, 67227, 67228) durwere not normally distributed, we analyzed ing the year. Half of the patients with protheir natural log transformations. We cor- liferative retinopathy had laser therapy, and
rected for sampling effects in this clustered 23% of the patients with background
data set using the Statistical Analysis System retinopathy received such treatment.
(SAS WesVar) statistical package software
In multivariable analyses, African(19). We also performed stratified analyses Americans were less likely than whites to
across race to identify subgroups with lower have measurement of glycosylated hemohealth status and worse quality of care. We globin (adjusted odds ratio [OR] 0.65,95%
stratified by sex, education, and age in these CI 0.48-0.88), lipid testing (OR 0.66,95%
latter analyses.
CI 0.48-0.89), ophthalmological \isits (OR
0.72, 95% CI 0.56-0.93), and influenza
RESULTS
vaccinations (OR 0.26,95% CI 0.19-0.36).
Rates of follow-up outpatient \isits within
Patient characteristics
4 weeks of a hospital admission were relaThe mean age of the 1,376 Medicare tively high at 83%.
patients with diabetes was 77 years, 62%
were women, 14% were African-Ameri- Resource utilization and reasons for
can, 56% had less than a high school edu- reimbursement
cation, 22% lived alone, and 73% resided The mean total Medicare reimbursement
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Quality of care measures
Disease-specific quality of care measures
were primarily based on criteria developed
by the American Diabetes Association as
well as the RAND Corporation through
expert consensus panels (14,15). These were
measurements of glycosylated hemoglobin,
yearly ophthalmologic examinations, and
yearly lipid measurements. Other quality of
care measures included readmission rates
within 30 days of hospital discharge and the
frequency of follow-up outpatient visits
within 4 weeks of hospital discharge. Measures of the quality of general preventive care
were yearly influenza vaccination and rates
of mammography screening for women as
tabulated through the claims data.
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tion, the Katz Index of Activities of Daily
Living (ADL) (10), and Instrumental Activities of Daily Living (IADL) (11) from the
patient survey. We categorized education
into <12 years and ^12 years, and we
divided patient age into 65-74 years, 75-84
years, and ^85 years. Overall health perception was assessed with a single question:
"Now I would like to ask you about your
health. In general, compared with other
people your age, would you say that your
health is excellent, very good, good, fair, or
poor?" We used Medicare claims data to calculate comorbidity using an adaptation of
the Deyo and Romano versions of the
Charlson Comorbidity Index (12,13). We
also used administrative claims data to
record diabetic complications with ICD-9CM diagnostic codes (renal, 250.4, 581,
583, 585; ophthalmic, 250.5, 362, 365,
366, 369; neurological, 250.6, 337, 357,
354, 355, 358.1, 713.5; and peripheral circulatory, 250.7,440,441,442,443, 785.4).

African-American Medicare

Table 1—Patient characteristics

Black

Race
White

1,376
10
61
47
42
25

190
7
72*
23
20
23

1,186
10*
59
50*
46*
25

856
12
—
46
29
34*

2.5
0.7
0.9
1.2
3.2

2.4
0.7
1.0
1.4
3.4*

2.5
0.7
0.8
1.2
3.2

2.4
0.7
1.0*
1.4*
3.2T

Education (years)

Age (years)

<12

>12

65-74

75-84

>85

520
5
—
54
62*
11

770
11
62
—
29
25

606
8
60
—
58*
25

550
—
56

617
—
63f
44

209
—

2.6
0.7
0.6
0.8
3.1

2.5
0.7

2.5
0.7
0.7
1.0
3.0

1.0*
1.4*
3.4*

50*1
49f§

79§°I

40
26
29§

36<I

20

30f

2.4
0.7
0.7
0.9
3.2

2.7f
0.8f
0.9f
1.3*

2.5
0.7

3.2

3.2

2.0§<I
2.1§i

*P < 0.01; TP ^ 0.05; *P < 0.01, age 65-74 years compared with age 75-84 years; §P < 0.01, age 65-74 years compared with age >85 years; V < 0.01, age
75-84 years compared with age S85 years. ||Population estimates derived from the sampling weights: total = 4,017,442; black = 512,692; white = 3,504,750; female
= 2,445,475; male = 1,571,967; education <12 years = 2,137,698; education >12 years = 1,879,744; age 65-74 years = 2,088,953; age 75-84 years = 1,542,429;
age £85 years = 386,060. **Mean number of complications (retinopathy, nephropathy, neuropathy, peripheral vascular disease); Tthealth perception: "In general,
compared with other people your age, would you say that your health is excellent (= 1), very good (= 2), good (= 3), fair (= 4), poor (= 5)?"

was $6,476, with 66% of this devoted to
Part A reimbursement (Table 3). For Part B
reimbursement, evaluation and management by a primary care physician
accounted for ~ 1 1 % of the total, while
laboratory testing and radiographic procedures comprised 5% (Table 4). About 31%
of the patients were admitted to the hospital, and the average number of outpatient
visits was 9.6 per year.

African-Americans, women, and lesseducated patients used the emergency
department more frequently than other
patients. African-Americans also had fewer
visits to the physician than whites. Compared with whites, African-Americans were
less likely to be very satisfied with the ease
of getting to a doctor from where they lived
(15 vs. 22%, P = 0.06). However, rates of
being very satisfied with access to care on

nights and weekends as well as out-ofpocket medical costs were similar. Overall,
15% of African-Americans and 9% of
whites reported having a health problem
for which they should have seen a doctor
but did not. These rates were statistically
similar (P = 0.15).
Within Part A, African-Americans had
higher reimbursement for home health services (Table 4). However, in linear regression

Table 2—Quality of care measures

Total
Race
Black

White

Follow-up
4 weeks
after
discharge

n (sample)

HbAlc

visit

Lipids

Influenza
vaccination

1,376

26

40

56

41

23

19

83

19

27t

32
411

47
57

16
45*

22
23

16
19

86
83

856
520

27
23

41
38

58
53

39
44

23
NA

21
16

84
83

770
606

23
29t

37
44T

53

59t

35
48*

16
31*

19
19

86
81

550
617
209

25
291

38
441
35

41
431
34

29f§

20
19
18

83
86
78

Ophthalmic
Strata

Readmission
within 30 days
of hospital
Mammogram||
discharge

190

1,186

Sex

Female
Male
Education (years)
<12
>12

Age (years)
65-74
75-84
>85

20

56

571
46

211
5

Data are %, unless otherwise indicated. *P ^ 0.01; tP ^ 0.05; fP ^ 0.01, age 65-74 years compared with age 75-84 years; §P ^ 0.01, age 65-74 years compared with age £85 years; IP ^ 0.01, age 75-84 years compared with age ^85 years. ||Mammogram analyses limited to women.
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Sociodemographic
n (sample)||
>85 years of age (%)
Female (%)
Education >12 years (%)
Annual income >$15,000 (%)
Lives alone (%)
Health status and functional status
Charlson Comorbidity Index
Diabetic complications**
ADL deficiencies
IADL deficiencies
Health perceptiontt

Sex
Female
Male

Total

Chin, Zhang, and Merrell

Table 3—Resource utilization

Strata

Total
Part A
Part B
reimbursement ($) reimbursement ($) reimbursement ($) Hospitalized (%)

Physician
visits per year

Emergency
visits (%)

1,376

6,476

4,253

2,223

31

9.6

30

190
1,186

8,063
6,243

5,153
4,121

2,910
2,123

30
31

8.4

39*
29

856
520

6,525
6,398

4,386
4,045

2,139
2,353

31
30

9.8
9.1

321
26

770
606

6,396
6,566

4,157
4,362

2,239
2,205

32
29

9.6
9.5

34*
25

550
617
209

6,671
6,201
6,518

4,293
4,111
4,600

2,377
2,090
1,918

29
31
37*

9.3
9.7
10.1

29
31
35*

9.7t

*P ^ 0.01; tP ^ 0.05; ?P S 0.05, age 65-74 years compared with age ^ 8 5 years. Part A reimbursement equals hospital, home health services, skilled nursing facility,
hospice; Part B reimbursement equals physician, outpatient, durable medical equipment.

adjusting for age, sex, education, number of
ADL and IADL deficiencies, overall health
perception, comorbidities, and number of
diabetic complications, race was not associated (P = 0.09) with total reimbursement.
Stratified analyses
In stratified analyses across race, differences
were most consistent among women.
African-American women fared poorly
compared with white women, having lower
health perception, fewer measurements of
glycosylated hemoglobin, fewer influenza
vaccinations, more emergency department
visits, and fewer visits to the physician.
Among patients who were 5:85 years of
age, African-Americans received fewer
measurements of glycosylated hemoglobin
and fewer ophthalmological visits and had
lower health perception. In addition, among
patients who had less than a high school
education, African-Americans had fewer
measurements of glycosylated hemoglobin
and fewer influenza vaccinations.
CONCLUSIONS— The role of race in
the natural history and care of patients with
diabetes has been a concern because
African-Americans have a greater prevalence of diabetes than whites, as well as
higher rates of complications, including
retinopathy, nephropathy and amputation
(4,20). Among patients with diabetes, older
people are of particular interest clinically
and with regard to health policy issues
because they have high functional impairment and account for significant Medicare
expenditures. Moreover, diabetes in the
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elderly has been relatively understudied in
the clinical, epidemiological, and medicaleffectiveness literature (21,22).
It may be possible to improve the quality of care for older African-Americans with
diabetes. We found that African-Americans
with diabetes had a lower health perception
than whites. In addition, processes of care

designed to enhance glucose control and
prevention of micro vascular problems,
such as measurement of glycosylated
hemoglobin and screening for retinopathy,
were frequently not performed. AfricanAmericans also visited the emergency
department more frequently than whites
and were less satisfied with the ease of get-

Table 4—Reasons for reimbursement
Reimbursement category
n
Part A
Hospitalization
Other A
Home health services
Skilled nursing facility
Hospice
PartB
Evaluation and management
Primary care
Other physician
Outpatient
All other
Radiology
Anesthesia
Pathology
Laboratory
Surgery
Medicine (except anesthesiology)
Other physician
Total

Black patients

White patients

190

1,186

3,722
l,432t
1,187*
192
53

3,238
886
647
239
0

555
269
286
953t
1,955
143
55
16
123
481
410T
727T
8,617

597
307
290
472
1,525
172
62
23
141
556
237
334
6,718

Data are given in $, unless otherwise indicated. *P ^ 0.01, tP ^ 0.05. Details of coding scheme are described
in the APPENDIX. Total reimbursements differ slightly from the summar)'figuresin Table 3 because they are based
on partially different data.
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Total
Race
Black
White
Sex
Female
Male
Education (years)
<12
>12
Age (years)
65-74
75-84
>85

n (sample)

African-American Medicare

1094

tions, are performed, physicians need to
take appropriate actions based on the
results. Ourfindingsindicate, for example,
that patients with proliferative retinopathy
were appropriately more likely to receive
laser therapy than patients with background retinopathy. For older persons,
however, functional status and healthrelated quality of life are often some of the
most important outcomes to assess.
Regardless of the validity of the American Diabetes Associations standards for care
for older patients (14), African-Americans
were less likely than whites to receive several
recommended services. These discrepancies
may reflect a preference by African-Americans to avoid medical testing and procedures, but they could also result from a less
aggressive treatment style by physicians for
African-Americans or difficulties by AfricanAmericans in gaining access to the health
care system. In the Medicare program, all
patients havefinancialaccess to basic medical services, yet these racial differences in the
quality of care still exist. Nonfinancial barriers to access, including transportation, could
also contribute, because African-Americans
were less satisfied than whites with the convenience of getting medical care. In addition,
racially and culturally specific treatment programs may be advantageous for some older
patients with diabetes (27).
Given the distress and economic costs
it imposes, diabetes among older people
has been understudied. African-Americans
are a subgroup among older people with
diabetes who have particularly low health
perception. Basic health services research is
greatly needed, including understanding
the preferences and treatment goals of older
patients with diabetes, what treatment
approaches will lead to the best outcomes
for older people, why African-Americans
may be receiving suboptimal care, and the
cost implications of substandard care.
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APPENDIX
Reimbursement categories: CPT codes
Part A
Hospitalizations
All other (home health services, skilled
nursing facility, hospice)
PartB
Physician
Evaluation and management
Primary care
Office visits
99201-99205
99211-99215
Emergency department
services
99281-99285
Nursing facility assessments
99301-99303
99311-99313
Domiciliary, rest home, or
custodial care services
99321-99323
99331-99333
Home services
99341-99343
99351-99353
Prolonged physician service with
direct patient contact
99354-99355
Care plan oversight services

99375-99376
Other physician evaluation and
management
Office consult

99241-99245
Preventive medicine services
99387
99397
99401-99404
99411-99412
99420-99429
Special evaluation and management services (e.g., disability
evaluation)
99450
99455-99456
99499
Hospital
99217-99223
99231-99233
99238-99239
Inpatient consult
99251-99255
99261-99263
Critical care services
99291-99292
Confirmatory consult
99271-99275
Emergency department sendees,
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ting to a doctor. While African-Americans
tended to have higher reimbursement for
home health services, total reimbursement
was similar after case-mix adjustment. This
skewed distribution of expenditures and
heavier use of the emergency department
may reflect the worse health perception of
African-Americans as well as difficulties in
accessing primary care. In stratified analyses, the racial differences were most consistently found among women, the less
educated, and patients ^ 8 5 years of age.
Our study and previous studies suggest
that the rates at which key processes of care
are delivered are low among older people
in general. A study of Medicare patients
^ 6 5 years of age in Alabama, Iowa, and
Maryland revealed that 16% received glycosylated hemoglobin measurements, 46%
saw an ophthalmologist, and 55% received
lipid screening (23). A recent study of the
Medicare population performed by the
Physician Payment Review Commission
and the RAND Corporation found that
African-Americans received fewer eye
examinations and measurements of glycosylated hemoglobin than whites (24). We
confirmed these generalfindingseven after
adjusting for age, sex, and education.
Our analyses highlight several challenges in evaluating the quality of care of
older African-Americans with diabetes.
First, the most appropriate measures of
high-quality care for older people with diabetes are unclear. Definitive evidence does
not exist for documenting the style of care
that will lead to the best outcomes for the
elderly with diabetes (25). Interestingly,
even though older African-Americans were
less likely than whites to receive processes
of care associated with reduced morbidity
in younger patients, their rates of diabetic
complications were similar. The similar
complication rates may reflect a weaker
linkage between these processes of care
and outcomes among older patients than
among younger patients. Compared with
younger patients with diabetes, older
patients are more likely to have multiple
comorbidities and to die before developing
diabetic complications (26). Thus, tight
glucose control may benefit only a subset of
older people with diabetes. Patient preferences regarding the aggressiveness of treatment may be especially important to elicit.
In addition, process measures of quality care are only proxies for actual clinical
outcomes. Even if recommended processes
of care, such as measurements of glycosylated hemoglobin or dilated eye examina-
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MD direction of EMS
99288
Prolonged physician service in
inpatient setting
99356-99357
Prolonged physician service
without direct patient contact
99358-99360
Case management services
99361-99362
Telephone calls
99371-99373
All other physician
Radiology
70000-79999
Anesthesia
00100-01999
99100-99140
Pathology
80500-80502
88000-88399
Laboratory
80002-80440
81000-84999
85002-87999
Surgery
10040-69979
Medicine except anesthesiology
90701-99199
Other
Outpatient

