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OBJECTIVE — Diabetes is common among low-income elderly, dual-eligible (DE) Medicare/
Medicaid patients resulting in significant morbidity, mortality, and cost. However, the quality of
diabetes care delivered to these patients has not been evaluated. The aims of this study were to
describe the quality of diabetes care provided to DE patients and compare it with non-DE patients.

RESEARCHDESIGNANDMETHODS — This was a cross-sectional analysis of admin-
istrative claims from 1 January 1997 through 31 December 1998. A total of 9,453 patients aged
65–75 years with diabetes participated in the study. These were Colorado Medicare fee-for-
service (FFS) outpatients. The main outcome measures consisted of a proportion of patients
receiving an annual hemoglobin A1c test, biennial eye examination, biennial lipid test, and all
three of these care processes.

RESULTS — The mean patient age was 71 � 2.8 years. Over 22% of patients were identified
as dual eligible, and they were significantly more likely to be younger, female, and of minority
race/ethnicity; reside in a rural location; and have comorbid conditions compared with the
non-DE population. DE patients had more visits to primary care physicians, emergency depart-
ments, and hospitalizations but were less likely to visit endocrinologists. DE patients were
significantly less likely to receive an annual A1c test (73 vs. 81%; P � 0.0001), biennial oph-
thalmologic examination (63 vs. 75%; P � 0.0001), and biennial lipid testing (43 vs. 57%; P �
0.0001). The adjusted odds ratio of urban DE patients receiving all three care measures was 0.60
(95% CI 0.52–0.69) compared with urban non-DE patients. Minority race/ethnicity and emer-
gency department use were significantly associated with not receiving diabetes care, whereas
endocrinology visits were associated with an increased odds of receiving diabetes care.

CONCLUSIONS — DE Medicare/Medicaid status was independently associated with not
receiving diabetes care, especially among those in urban areas.
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D iabetes affects nearly 6% of the U.S.
population and �20% of people
older than 65 years (1). Several ran-

domized controlled trials have shown that
intensive glycemic control decreases mi-
crovascular complications among pa-

tients with diabetes (2,3). In addition,
lipid management, blood pressure con-
trol, and eye and foot care prevent or
retard progression of diabetes complica-
tions (4–10). As a result, care quality has
been monitored using published evi-

dence-based standards of care (11). How-
ever, many patients, including those with
Medicare coverage and especially those of
minority race/ethnicity and low income,
fail to receive care according to recom-
mended standards (1,12–15).

Medicare patients who are dual eligi-
ble (DE) for Medicaid based on low in-
come and medical need are recognized as
a population at risk for not receiving pre-
ventive care. Over 6.6 million Medicare
patients (17% of the Medicare popula-
tion) in 1998 were DE (16). It is estimated
that one-half of the Medicare patients el-
igible for Medicaid are actually not en-
rolled (17).

Diabetes is more common among DE
patients compared with non-DE patients
(22 vs. 15%) (16). DE patients are more
likely to report barriers such as care ac-
cess, cost, poor health status, and dis-
ability (18). Furthermore, overall health
care expenditures for DE patients are
twice that of non-DE Medicare patients
(19,20). Yet, to our knowledge, no studies
have been published detailing the qual-
ity of diabetes care provided to the DE
population.

The aims of this study were: 1) to
evaluate the diabetes care quality provid-
ed to DE patients; 2) to determine which
sociodemographic characteristics, co-
morbidities, and health use patterns are
associated with receiving appropriate di-
abetes care; and 3) to determine if the fac-
tors associated with receiving diabetes
care differ by DE status. The results of this
study are intended to allow for the devel-
opment of quality improvement interven-
tions aimed at reducing diabetes care
disparities.

RESEARCH DESIGN AND
METHODS

Study design and population
This study used Medicare claims data
from Colorado during a 2-year period
from January 1997 through December
1998. Both Medicare part A (institutional
claims including those of hospitals and
skilled nursing facilities) and part B (phy-
sician, laboratory, and other outpatient
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services) claims were obtained for the en-
tire study population.

The study population consisted of
Colorado Medicare fee-for-service (FFS)
patients not enrolled in managed care
Medicare plans, aged 65–75 years, with
the diagnosis of diabetes from 1 January
1998 through 31 December 1998. Diabe-
tes diagnosis was determined by having a
single hospitalization with one of the
ICD-9 codes of 250.XX, 357.2, 362.01,
362.02, or 366.41 or two outpatient visits at
least 7 days apart with the same ICD-9
codes as above. Subjects meeting at least
one of the following criteria were ex-
cluded to ensure maximum likelihood of
capturing diabetes care claims: 1) greater
than 1 month break in part B coverage
from 1 January 1997 until 31 December
1998; 2) death before 31 December 1998;
and 3) residency outside of the state of
Colorado from 1 January 1998 through
31 December 1998. Patients were consid-
ered DE if they had at least 1 month of
Medicaid buy-in by the State of Colorado
from 1 January 1997 until 31 December
1998. Of the 9,653 patients who met the
study criteria, 200 (2%) were excluded
due to missing sociodemographic infor-
mation, leaving 9,453 patients available
for analysis.

Sociodemographic and comorbidity
characteristics
Study subjects’ age and sex were deter-
mined using Medicare demographic data.
It has previously been shown that patient
race and ethnicity demographic data are
often unreliable to determine Latino eth-
nicity; therefore, a Latino surname algo-
rithm was used to identify patients of
Latino ethnicity based on the Passel-
Word Spanish Surname List used by the
1990 census (21). Otherwise, patient race
and/or ethnicity (categorized as white
[non-Latino], African-American, and oth-
er/unknown) were determined using the
race/ethnicity information present in the
Medicare demographic data.

To determine rural or urban resi-
dence, the patient’s zip code was linked to
the Rural Urban Commuting Area Codes
that are based on 1990 U.S. Census com-
muting data and urban area and urban
place definitions. A Rural Urban Com-
muting Area Code �7 was considered
rural (22).

The burden of comorbid disease con-
ditions was determined for each patient
using the Johns Hopkins Adjusted Clini-

cal Groups risk-adjustment method (23).
The Adjusted Clinical Groups system uses
ICD-9 diagnosis codes for all inpatient
and outpatient encounters and has 12 col-
lapsed ambulatory diagnosis groups
(CADGs) based on the likelihood of per-
sistence or recurrence of the diagnosis, se-
verity of the condition, and types of health
care services required for management for
each individual patient. Three CADGs were
excluded, including pregnancy (due to
age of study population), eye/dental, and
prevention/administration (as these may
be an indirect measure of the outcome).

Health service use
Outpatient primary care (general practice,
family practice, internal medicine, and
geriatric) and endocrinology physician
visits were determined using Medicare
part B claims. Emergency department vis-
its were determined using Medicare part
A and B claims. Number of hospitaliza-
tions and average length of stay (ALOS)
were determined using Medicare part A
claims. Each patient had his/her ALOS cal-
culated for all of his/her hospitalizations.

Diabetes care measures
Three indicators of diabetes care were
measured: 1) annual A1c; 2) biennial oph-
thalmologic examination; and 3) biennial
lipid measurement. These diabetes pro-
cess-of-care measures are consistent with
those of the Diabetes Quality Improve-
ment Project (24).

As the subject population was identi-
fied based on evidence of a diagnosis of
diabetes during 1998 and two of the out-
come variables (biennial eye and lipid
evaluations) were determined to have oc-
curred if claims were present during 1997
and 1998, it was possible that individuals
newly identified during the study period
did not have the entire 2-year measure-
ment period to receive the recommended
diabetes care. To control for the potential
effect of this study subject selection crite-
ria, we included a variable to account for
the time when a subject first met inclusion
criteria in each study model.

Statistical analysis
The proportion of patients receiving the
individual diabetes care measures with
the variable of interest, DE status, were
compared using the �2, t test, and Wil-
coxon two-sample test as appropriate. Lo-
gistic regression analysis was used to
determine if DE status was independently

associated with the likelihood of receiving
diabetes care. A separate model was cre-
ated with each of the three diabetes care
indicators (annual A1c, biennial ophthal-
mologic examination, and biennial lipid
measurement) as the outcome variable and
DE status as the independent variable.
Models were adjusted for potential con-
founding variables (age, sex, race/ethnicity,
rural/urban residence, comorbidity, num-
ber of primary care visits, endocrinology
visits, and emergency department visits).
Interaction terms (including patient socio-
demographic, comorbidity, and health care
use) with DE status were examined.

Goodness of fit of the models was
evaluated by the Akaike’s Information
Criterion, �2 log likelihood, and the
Hosmer-Lemeshow statistic (25). All
analyses were performed using the SAS
software version 8.02.

RESULTS

Patient characteristics
Sociodemographic, comorbidity, and
health use characteristics are presented by
DE status in Tables 1 and 2. The mean
patient age was 71 � 2.8 years. Of the
9,453 Medicare patients in the study,
2,096 (22%) were DE. DE patients were
significantly more likely to be of younger
age, female, minority race/ethnicity, and
reside in a rural location compared with
the non-DE population. Using the CADG
risk adjustment, DE patients were more
likely to have “psychosocial diagnoses”
compared with non-DE (42 vs. 23%; P �
0.0001). DE patients were also more
likely to have “acute minor and major,”
“likely to recur,” “asthma,” “chronic un-
stable medical,” and “eye/dental” diag-
noses compared with non-DE patients.

DE patients were significantly more
likely to visit primary care physicians and
access emergency department care com-
pared with non-DE patients. DE patients
were also more likely to be hospitalized
and had longer mean ALOS days (P �
0.0001) than their non-DE counterparts.
DE patients had significantly less visits to
endocrinologists (P � 0.0001) during the
study period.

Quality of diabetes care
Overall, 79% of the 9,453 Medicare pa-
tients had received an annual A1c test,
72% had received a biennial ophthalmo-
logic examination, and 54% had received
a biennial lipid test. Only 37% of patients,
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regardless of DE status, had evidence of
receiving all three care indicators,
whereas 6% did not receive any of the care
indicators.

The proportion of Medicare patients
receiving diabetes care by DE status is
presented in Fig. 1. DE patients were sig-
nificantly less likely to receive an annual
A1c test, biennial ophthalmologic exami-
nations, and biennial lipid testing and all
three care indicators compared with
non-DE patients (27 vs. 41% respectively;
P � 0.0001).

Multivariate logistic regression analy-
sis revealed that the odds ratios of DE
patients receiving diabetes care was sig-
nificantly lower compared with non-DE
patients but differed by their geographic
residence (Table 3). This significant inter-
action was present among each of the care
measures except for biennial lipid testing.

DE patients residing in urban and ru-
ral locations received less frequent lipid
testing and eye examinations than their
non-DE counterparts. Urban DE patients
were also significantly less likely to re-
ceive an annual A1c test and all three care

measures. These differences were present
after controlling for confounders.

In addition to DE status, African-
American race/ethnicity was also associat-
ed with not receiving an annual A1c test,
biennial lipid testing, and all three care
measures together compared with white
(non-Latino) patients. Latino patients
were significantly less likely to receive bi-
ennial eye examinations, lipid examina-
tions, and all three care measures.

Increased emergency department use
was significantly associated with not re-

ceiving each of the three care indicators,
whereas patients who visited an endocri-
nologist were 2.42 (95% CI 2.06–2.85)
more likely to received all three indicators
than those who did not visit endocrinol-
ogists. No other significant interactions
between DE status and other variables
were identified after controlling for num-
ber of outpatient visits, comorbidity, and
time of first diabetes related claim.

CONCLUSIONS — In this study, we
confirmed that DE Medicare patients
were less likely to receive routine diabetes
care. Our findings of disparate diabetes
preventive care among low-income DE
Medicare/Medicaid patients are similar to
those described by Srinivasan et al. (15)
for Medicaid patients �65 years old. Such
lack of care is worrisome given that 22%
of the Medicare patients in Colorado were
DE for Medicaid.

These diabetes care disparities among
DE patients persisted despite increased
health care use. Prior studies have attrib-
uted such differences to increased health
care demands and more comprehensive
health insurance coverage among DE pa-
tients compared with non-DE patients
(26). The association between increased
emergency department use and not re-
ceiving diabetes care may be due to in-
creased fragmentation of health care
resources. Other studies have shown that
DE patients were less likely to identify a
physician’s office as a usual source of care
and more likely to identify emergency de-
partments, which are not designed to pro-
vide chronic illness care (26). Frequent
emergency department use among those
with diabetes may serve as useful identi-
fier of a population at risk of not receiving
preventive care.

We found that DE patients were more
likely to have comorbid conditions, al-
though it is unclear if such increased

Table 1—Sociodemographic and comorbidity characteristics of Medicare FFS patients with
diabetes by DE Medicaid status, Colorado 1997–1998

Characteristic DE Non-DE P

n 2,096 7,357
Age (years)

65–69 834 (39.8) 2,502 (34.0) �0.0001
70–75 1,262 (60.2) 4,855 (66.0)

Sex
Male 555 (26.5) 3,778 (51.4) �0.0001
Female 1,541 (73.5) 3,579 (48.6)

Race/ethnicity
White (non-Latino) 1,002 (47.8) 6,235 (84.8) �0.0001
African American 148 (7.1) 226 (3.1)
Latino 821 (39.2) 757 (10.3)
Other/unknown 125 (6.0) 139 (1.9)

Geographic residence
Urban 1,496 (71.4) 5,574 (75.8) �0.0001
Rural 600 (28.6) 1,783 (24.2)

Comorbidity
Acute minor 1,951 (93.1) 6,579 (89.4) �0.0001
Acute major 2,018 (96.3) 6,959 (94.6) �0.0018
Likely to recur 1,867 (89.1) 6,288 (85.5) �0.0001
Asthma 244 (11.6) 712 (9.7) 0.0085
Chronic medical: unstable 1,940 (92.6) 6,656 (90.5) 0.0033
Chronic medical: stable 2,093 (99.9) 7,345 (99.8) 0.8393
Chronic specialty: stable 480 (21.5) 1,752 (23.8) 0.3851
Chronic specialty: unstable 1,025 (48.9) 3,642 (49.5) 0.6272
Psychosocial 884 (42.2) 1,683 (22.9) �0.0001

Data are n (%).

Table 2—Health care use characteristics of Medicare FFS patients with diabetes by DE
Medicaid status, Colorado 1997–1998

Characteristic DE Non-DE P

n 2,096 7,357
Primary care physician visits 11.4 � 10.6 10.2 � 8.2 0.0032
Endocrinologist visits 0.2 � 1.1 0.6 � 2.4 �0.0001
Emergency department visits 1.7 � 2.5 0.8 � 1.6 �0.0001
Hospitalizations 1.3 � 2.1 0.8 � 1.5 �0.0001
ALOS (days) 5.4 � 5.5 4.9 � 3.9 �0.0001

Data are means � SD.
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comorbidity is in part responsible for
their Medicaid status. Psychosocial di-
agnoses such as depression were espe-
cially common among DE patients
compared with non-DE patients and
were significantly associated with not
receiving diabetes care. Previous studies
have demonstrated an association be-
tween depression and poor glycemic
control; therefore, special attention
should be given to DE patients who are
more likely to a have psychosocial diag-
nosis to ensure they receive the recom-
mended diabetes care (27).

Despite increased comorbidity and
health care use, DE patients were signifi-
cantly less likely to visit endocrinologists.

Decreased access to subspecialty care is
also troubling given that endocrinology
visits increased the likelihood of receiving
appropriate care. It is unclear if such ac-
cess is due to differences in referral pat-
terns or other access issues such as
transportation. The identification of bar-
riers to specialty care among DE patients
deserves further attention.

Our findings of disparate diabetes
care among African-American Medicare
patients are consistent with those re-
ported by Chin et al. (14) in 1993, and
more recently, by Schneider et al. (28)
among Medicare-managed care plans.
Such persistent disparities in diabetes

care indicate the need for further inter-
ventions to narrow these care gaps.

The extent to which the patient’s so-
cioeconomic status contributes to our
findings is not clear but is likely to be
substantial. DE patients are by definition
of low socioeconomic status. A recent
study of the effects of such factors on phy-
sician care profiles by Franks and Fiscella
(29) detailed potential explanations for
the association between low socioeco-
nomic status and health care quality in-
cluding patient factors such as financial
means and literacy, which influence ad-
herence to health care recommendations,
along with physician factors such as un-
conscious bias. Because socioeconomic

Figure 1—Diabetes care of Medicare
FFS patients by DE Medicaid status in
Colorado, 1997–1998.

Table 3—Association adjusted odds ratios of receiving diabetes care of Medicare FFS patients, Colorado 1997–1998

Characteristic Annual HbA1c test Biennial eye examination Biennial lipid examination All three care measures

DE*
Rural 1.01 (0.81–1.28) 0.79 (0.64–0.97) 0.81 (0.67–0.98) 0.85 (0.69–1.01)
Urban 0.67 (0.58–0.78) 0.58 (0.50–0.66) 0.66 (0.58–0.75) 0.60 (0.52–0.69)

Age†
70–75 years 1.01 (0.91–1.12) 1.11 (0.98–1.26) 0.87 (0.80–0.95) 0.94 (0.85–1.03)

Sex
Women 1.05 (0.94–1.17) 1.16 (1.02–1.32) 0.93 (0.86–1.02) 0.99 (0.90–1.09)

Race/ethnicity‡
African American 0.58 (0.45–0.73) 0.88 (0.65–1.19) 0.68 (0.55–0.85) 0.70 (0.54–0.90)
Latino 1.02 (0.88–1.17) 0.83 (0.70–0.99) 0.85 (0.75–0.96) 0.84 (0.73–0.96)
Other/unknown 0.61 (0.46–0.81) 0.58 (0.39–0.85) 0.76 (0.59–0.98) 0.69 (0.51–0.92)

Endocrine consultation
�1 visit(s) 3.77 (2.82–5.03) 2.64 (2.04–3.40) 1.91 (1.63–2.25) 2.42 (2.06–2.85)

Emergency department
�1 visit 0.64 (0.56–0.72) 0.83 (0.71–0.97) 0.83 (0.74–0.92) 0.71 (0.63–0.80)

Data are odds ratio (95% CI). Referent group: *Non-DE; †age 65–69 years; ‡white (non-Latino); odds ratio also adjusted for number of outpatient primary care visits,
comorbidity, and time of first diabetes claim.
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status is likely to explain in large part our
findings, the above-described barriers re-
lated to low socioeconomic status should
be the major focus of interventions aiming
at closing the gap between the DE and
their non-DE counterparts.

Administrative data have inherent
limitations and are not collected for re-
search purposes, therefore the quality of
our data must be critically reviewed. Al-
though these measures of diabetes care
quality are consistent with those of the
Diabetes Quality Improvement Project
initiative, they admittedly reflect the min-
imal accepted care standards and were
chosen based on available data sources.
Diagnosis and evaluation codes may be
subject to variation, incompleteness, a
lack of specificity, and may not document
other important clinical issues in out-
patient settings (30). Such codes are pri-
marily intended for reimbursement
calculation and are subject to “up cod-
ing,” a systematic increase intended to
improve reimbursement (31). The differ-
entiation of disease complications from
preexisting comorbidities using diagnos-
tic codes is problematic (32). This study is
also limited in that it is based on process-
of-care data rather than clinical outcomes.
Process-of-care research allows one to
study what is done for the patient, al-
though the relationship between process
and outcomes is not always clear (30).
The cross-sectional design used in this
study also makes the sequence of events
unclear.

We only included patients who sur-
vived the entire study periods, thus selec-
tion bias is likely present as the DE group
has a 50% higher age-specific mortality
rate than non-DE Medicare beneficiaries.
The excess mortality among the DE group
most likely explains the higher use rates
found for the dually entitled (33). This
difference in age-specific mortality would
likely further increase the care differences
between the groups.

Our study did not investigate the po-
tential influence of nursing home resi-
dence status on the likelihood of receiving
diabetes care. Approximately 25% of DE
patients in the U.S. reside in nursing
homes (16). Institutionalization may in-
fluence provider attitudes toward the de-
livery of diabetes care. Few studies are
currently available that detail the care of
diabetes patients in U.S. nursing homes.
One study demonstrated that diabetes
care protocols in nursing homes were

more likely to detail nutritional and nurs-
ing care standards than to guide medical
care and monitoring for complications
(34). The development of guidelines of
the care of nursing home patients with
diabetes deserves attention, especially
given the growth of the elderly population
and the increased prevalence of diabetes
among these individuals.

As this study was limited to Colorado,
our findings may not be generalizable.
Also, this study did not address care
provided to DE patients enrolled in
Medicare�Choice–managed care plans.
Health Plan Employer Data and Informa-
tion Set (HEDIS) 2000 nationwide data
indicate that the mean proportion across
Medicaid-managed care plans of diabetes
patients receiving A1c testing annually is
66%, and the median across plans was
70% (35). These rates were quite similar
to our findings in the FFS population. Of
note, HEDIS data indicated that 41% re-
ceived annual eye examinations and 52%
were LDL screened among all Medicaid-
managed care enrollees. Because we de-
fined our rates biennially, a comparison
with HEDIS rates for these two measures
was not possible. Furthermore, this study
classified those as DE as having at least 1
month buy-in to the Colorado Medicaid
program; however, multiple levels of
Medicaid coverage exist.

In conclusion, despite increased evi-
dence detailing the effectiveness of diabe-
tes preventive care, many Medicare
patients remain at risk of not receiving
such care. Previously identified at-risk
populations such as racial/ethnic minori-
ties continue to fail to receive such care.
Furthermore, Medicare patients with
Medicaid coverage are significantly less
likely to receive diabetes care. Given the
disproportionate amount of health care
service use and expenditures attributable
to the DE population compared with
non-DE patients, specific targeted quality
improvement interventions are warranted
to address these care disparities.
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