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O ver the past 2 decades, numerous studies have clearly dem-
onstrated that both racial and ethnic disparities exist in 
healthcare delivery and outcomes in the United States.1-3 In 

2002, the Institute of Medicine defined disparities as “racial or ethnic 
differences in the quality of healthcare that are not caused by access-
related factors or clinical needs, preferences, and appropriateness of 
intervention.”1 The report also highlighted the uncertainty in under-
standing the root causes of this disparity. As part of “Healthy People 
2010,” the Department of Health and Human Services called for an 
elimination of disparities in healthcare.2 In order to meet this demand 
we must better understand the basis of the problem. 

Previous data show that African Americans with diabetes are less 
likely to have recommended process of care measures such as glycated 
hemoglobin (A1C) and lipid measurements performed.3,4 There is also 
evidence to suggest that African Americans with diabetes in particu-
lar have disparate results on outcome measures such as blood glucose 
control, blood pressure control, A1C values, cholesterol values, and 
incidences of retinopathy, chronic kidney disease, and lower-extremity 
amputations.5-7 While it is clear that disparities in both process and out-
comes exist, there continues to be a lack of understanding as to how 
these disparities are related and if they are consistently related to these 
opportunity gaps described above.8 This connection is critical to help 
guide parity in healthcare outcomes for all patients. 

Physicians’ understanding of the significance and magnitude of the 
effects of racial disparities on healthcare appear to be lower than one 
might expect given the previously cited publications. In a study of car-
diologists, for example, only one-third felt that racial health disparities 
existed.9 In the same study, only 1 in 8 felt that disparities existed within 
their own practice. In a review of cardiothoracic surgeons, while some 
surgeons acknowledged that disparities existed, most attributed these 
disparities to patient characteristics.10 These examples are not unique 
to 1 specialty or even to the care of chronic diseases in general. Rather, 
they are endemic to the US healthcare system. 

Change in healthcare requires a multidisciplinary effort that includes 
significant physician, patient, and system changes. Physician-led, mul-

tidisciplinary teams need accurate, 
timely data to drive change.11 The 
evidence is variable that quality 
improvement practices can lessen 
disparities in diabetes care.12 One 
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Background: Over the past 2 decades, numerous 
studies have demonstrated the existence of racial 
disparities in patient care in the United States. 
Specifically, African Americans with diabetes are 
less likely to have recommended process of care 
measures performed and outcome benchmarks 
for quality of care. 

Objectives: To evaluate the delivery of diabetes 
care (processes and outcomes) associated with 
racial categories using a national web-based 
registry—the American Osteopathic Association 
Clinical Assessment Program (AOA-CAP). 

Study Design: A retrospective analysis of data re-
trieved from the AOA-CAP database on outcomes 
and process measures for diabetes.

Methods: A total of 10,699 Caucasian and African 
American patients who received diabetes care 
had data entered into the AOA-CAP registry be-
tween July 1, 2005, and October 30, 2010. African 
Americans represented 3123 patients (29%), 
Caucasians 7576 (71%). Demographic, process 
of care, and outcomes comparisons between 
ethnicities were carried out using χ2 and t tests. 
Composite measures of process and outcomes 
of diabetes care were created to investigate the 
effect of race on care. 

Results: The process of care composite measure 
was significantly different among African Ameri-
can patients (P = .02) who were more likely to 
receive all indicated care than Caucasian patients 
(33.9% vs 31.6%). Evaluation of the composite 
outcome measure, which quantifies the percent-
age of patients achieving control of all 3 interme-
diate outcomes, was (P <.001) lower in African 
Americans than in Caucasians (8.1% vs 12.3%). 

Conclusions: African American patients with 
diabetes were as likely or more likely to have rec-
ommended process of care measures performed. 
In spite of this, intermediate diabetes outcomes 
were still poorer in the same African American 
population.
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method is a systematic data collection and review with pa-
tient registries. Patient registries can provide a useful tool to 
aid in data collection and analysis.13 In order to understand 
the effect of disparities on processes and outcomes of care and 
maximize the benefit of these registries, it is imperative that 
race be included as a variable.14 We are using registries to un-
derstand quality opportunities and to judge performance at 
the healthcare provider level. Risk adjustment is important 
to isolate the effect of interventions or the contribution by 
the provider. 

Using diabetes as a sample population, the authors ex-
plored a national database from osteopathic residency pro-
grams—the American Osteopathic Association Clinical 
Assessment Program (AOA-CAP). The authors evaluated 
the delivery of diabetes care to determine if there were differ-
ences in the process and outcomes of care associated with 2 
racial categories. 

METHODS 
This study entailed retrospective analysis of national reg-

istry data collected from osteopathic family medicine and 
internal medicine residency programs. The AOA-CAP is a 
web-based registry providing a standard method of sampling 
patients and collecting information from medical records on 
key processes and outcomes of diabetes care. The diabetes 
module has been operational since 2003. Data are collected for 
the purposes of quality improvement and satisfaction of core 
competencies of systems-based practice and practice-based 
learning within osteopathic graduate medical education. The 
process and outcomes measures for the diabetes care database 
were developed from guidelines for diabetes care promulgated 
by the American Diabetes Association and the American As-
sociation of Clinical Endocrinologists.15,16 Measure develop-
ment is overseen by the AOA-CAP Steering Committee with 
representation from internal medicine and family medicine 
program directors and leadership from the AOA. Clinical indi-
cator definitions and constructs are “harmonized” with national 
organizations, including the National Committee on Quality 
Assurance, the American Medical Association Physician Con-
sortium for Performance Improvement, and the National Qual-
ity Forum 17-19 Table 1 lists the numerator and denominator of 

each of the process of care measures and the 
intermediate outcome measures used in this 
analysis. Materials for AOA-CAP include 
documents standardizing patient selection, 
sampling, and data collection. 

Residents imported the data on their 
own patients as part of a separate educa-
tional activity. There were no resident in-

centives or penalties based on how they performed on the 
data set for their patients. Information was abstracted from 
patient medical records using the most recent visit as a start-
ing point and review of care prior to the most recent visit 
during a specified time period for each measure. Case se-
lection for diabetes mellitus was based on any International 
Classification of Diseases, Ninth Revision, Clinical Modification 
diagnosis of diabetes. Patients included in the database had 
to be older than 18 years and have had diabetes for at least 1 
year, as well as have had at least 2 visits to the clinic. Patients 
treated by diet and lifestyle alone were excluded, as they were 
often monitored less closely. A sample size of 40 patients per 
residency program was recommended in order to provide a 
meaningful sample. However, cases from all programs were 
used regardless of the number of cases contributed by the pro-
gram. Analysis excluded data from non-Caucasian and non–
African American patients. Information regarding patient 
demographics and treatment were collected from each medi-
cal record. Data elements were entered in a Health Insur-
ance Portability and Accountability Act–compliant manner 
into a web-based data collection form along with program 
identification. 

The population included for this study included all diabetic 
cases entered into the AOA-CAP registry between July 1, 2005, 
and October 30, 2010, with race designations of Caucasian or 
African American (as other race designations are minimally 
represented in the database). Composite process and outcome 
measures were based on the percentage of patients receiving 
all indicated care or achieving goals on all intermediate out-
comes. The composites were developed to evaluate the sum-
mary performance across the 2 categories of race. Demographic, 
process of care, and outcome comparisons between races were 
carried out using χ2 and t tests, as appropriate. To investigate 
the potential bias introduced by differing demographic factors 
between the 2 races, multivariable analysis was used to evaluate 
the association between process and outcome composite and 
race. A hierarchical model using the type of residency program 
(family practice or internal medicine) as a class variable evalu-
ated the effect of provider type on the findings. All analysis 
was completed using SAS Version 9.1 software (SAS Institute, 
Cary, North Carolina). This study was approved by the Geis-
inger Health System Institutional Review Board.

Take-Away Points
n	 Racial disparities are widespread in healthcare.

n	 Racial disparities can affect diabetes outcomes and, therefore, performance 
measurement.

n	 The source of such disparities is often unknown.

n	 This manuscript shows how patient outcomes and processes of care can be 
affected differently by racial disparities.
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or Medicare (32.1% vs 26.1%; P = .05) compared with 
Caucasians. 

Achievement of specific process or outcomes goals across 
ethnicity is displayed in Table 3. Higher rates of foot exam 
(P = .02), recommendation of ophthalmologic exam (P 
<.001), and screening for microalbuminuria (P >.001) were 
seen among the African American patients. The process com-
posite measure, representing the percentage of patients with 
all indicated processes of care, was also significantly higher 
among African American patients (P = .02). However, inter-
mediate diabetes outcomes were significantly lower in African 
Americans, including meeting the glucose (P <.001), blood 
pressure (P <.001), and LDL-C goals (P <.001). The compos-
ite outcome measure was also (P <.001) lower among African 
American patients. 

A multivariable model was used to evaluate the effect of 
demographic differences on the process and outcome compos-

RESULTS 
A total of 10,699 patients with diabetes fit the criteria 

for this study. Data were abstracted across 195 osteopathic 
family medicine and internal medicine programs. African 
Americans represented 3123 patients (29%) and Cauca-
sians 7576 (71%). The demographics of the patients are 
displayed in Table 2. There were significant baseline differ-
ences between the 2 ethnicities with regard to age: African 
American patients were on average 1.3 years younger (P 
<.001). The percentage of men was greater in the Cauca-
sian population (45.2% vs 41.9%). In addition, African 
American patients were significantly more likely to be on 
insulin (P = .003). African American patients were signifi-
cantly more likely to have Medicaid as the primary insur-
ance (25.3% vs 19.4%; P <.001) and significantly less likely 
to have commercial insurance (21.8% vs 25.2% P <.001) 

n Table 1. Comparisons Were Computed Using Standard Process and Intermediate Outcome Variables 

Variable Numerator Denominator

Intermediate Outcomes

  A1C <7% Number of diabetic patients with A1C <7% on the 
most recent visit

All diabetic patients

  LDL <100 mg/dl Number of diabetic patients with LDL <100 mg/dL 
on the most recent visit

All diabetic patients

  BP <130 mm Hg systolic and  
  <80 mm Hg diastolic

Number of diabetic patients with a systolic BP  
<130 mm Hg and a diastolic BP <80 mm Hg on  
the most recent visit

All diabetic patients

  Outcome composite Number of diabetic patients with A1C <7% and 
LDL <100 mg/dL and systolic BP <130 mm Hg  
and diastolic BP <80 mm Hg

 

Processes of Care

  Foot exam Number of diabetic patients with a complete  
foot exam during the previous year (structural, 
neurologic, and vascular exam)

All diabetic patients

  Albuminuria screen Number of diabetic patients with neuropathy or 
screening for microalbuminuria during the  
previous year

All diabetic patients

  Ophthalmologic exam  
  recommended

Number of diabetic patients with documentation  
of an ophthalmologic exam recommended during 
the past year

All diabetic patients

  ACE/ARB in patients with  
  albuminuria

Number of diabetic patients given an ACE inhibitor 
or an ARB 

Diabetic patients with albuminuria and  
without contraindication to the medications

  ACE/ARB in hypertensive  
  patients

Number of diabetic patients given an ACE inhibitor 
or an ARB 

Hypertensive diabetic patients without  
contraindication to the medications

  A1C done within past year Number of diabetic patients with A1C documented 
within the past year

All diabetic patients

  LDL done within past year Number of diabetic patients with LDL documented 
during the past year

All diabetic patients

Process composite Number of diabetic patients with all indicated  
processes of care

All diabetic patients

ACE/ARB indicates angiotensin-converting enzyme/angiotensin receptor blocker; A1C, glycated hemoglobin; BP, blood pressure; LDL, low-density 
lipoprotein.
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ite scores. The results, displayed in Table 4, suggest that after 
adjusting for the demographic differences, African Americans 
were still significantly more likely to have indicated processes 
of care. Other factors that predicted meeting the process of 
care composite measure included male gender and patients 
requiring insulin. Self-pay status predicted an odds ratio 
(OR) of 0.56 for meeting the process of care measure. Afri-
can American patients were significantly less likely to achieve 
treatment goals as measured by the intermediate outcomes 
(OR 0.67). Other factors predicting failure to meet the out-
come composite measure included patients who required in-
sulin (OR 0.44). The magnitude of difference between process 
composite scores demonstrated an OR of 1.25 (CI 1.06-1.47) 

higher than the percentage found 
on bivariate analysis. The difference 
between outcome composite scores 
was an OR of 0.67 (CI 0.51-0.89), 
similar to the magnitude found in bi-
variate analysis. Results of hierarchi-
cal modeling using provider type did 
not affect the associations found in 
logistic regression between race and 
other covariates. 

DISCUSSION 
Using a large national patient 

registry of patients from osteopa-
thic family medicine and internal 
medicine residencies, we found that 
African American patients with dia-
betes were more likely to have rec-
ommended process of care measures 
performed. This was driven primarily 
by higher levels of foot exams, rec-

ommendations of ophthalmologic exam, and screenings for 
microalbuminuria among African American patients. In spite 
of this, intermediate diabetes outcomes were still poorer in 
the same African American population. The disparity in out-
comes was consistent across all 3 outcome components, with 
African American patients achieving lower levels of control 
of glucose, blood pressure, and lipids. Hence, these patients 
may be seeing action without benefit. 

Previous studies have shown that African Americans with 
diabetes are less likely to have process measures performed 
and to achieve favorable outcomes.3-7 Our findings differ, in 
that processes of care were performed more often for African 
American patients. Yet an outcome gap still exists. Nation-

n Table 2. Demographic Information

 African American  
(n = 3123)

Caucasian  
(n = 7576)

 
P 

Male 41.88% 45.23 .002

Age (mean)                      55.5                    56.8 <.001

Insulin-requiring 42.14%    34.52% <.001

Insurance type   <.001

  Medicare 26.13%  32.14% <.001

  Medicaid 25.33%  19.42% <.001

  Commercial 21.17% 25.19% <.001

  Self-pay    7.40%    8.60% .43

  Other 19.89% 13.95% <.001

n Table 3. Process and Outcome Differences

 African American  
(n = 3123)

Caucasian  
(n = 7576)

 
P

Process Measures    

  Foot exam 65.07% 59.89% <.001

  A1C done 93.28% 92.81% .039

  LDL evaluation done 85.08% 86.76% .02

  Ophthalmologic exam  
  recommended

69.71% 63.11% <.001

  Screen for albuminuria 74.16% 69.92% <.001

  ACE/ARB in hypertension 80.64% 82.25% .84

  ACE/ARB with albuminuria 82.37% 83.65% .42

  Process composite 33.97% 31.59% .02

Outcome Measures    

  A1C <7% 36.70% 43.98% <.001

  LDL <100 mg/dL 39.48% 46.81% <.001

  BP <130/80 mm Hg 28.98% 35.40% <.001

  Outcome composite   8.13% 12.34% <.001

ACE/ARB indicates angiotensin-converting enzyme/angiotensin receptor blocker; AIC, glycated hemo-
globin; BP, blood pressure; LDL, low-density lipoprotein.
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ally recognized process of care measures for 
diabetes15,16 are chosen based on their cor-
relation with outcomes. Previous research 
has been mixed when directly comparing 
the processes and outcomes in ethnic popu-
lations. For example, some studies showed 
little or no difference in testing for A1C.20 
At the same time much evidence suggests 
that disparities in glycemic control outcomes 
exist.21 This relationship needs further study 
to elicit the unknown factors affecting this 
relationship. Further, this study did not have 
access to patient level end organ microvas-
cular complications, such as legal blindness, 
neuropathy-associated neuropathic ulcers or 
amputations, and nephropathy leading to di-
alysis. These too need further study.

The primary focus of the AOA-CAP 
database program is quality improvement. 
Residency training programs are encouraged 
to use the comparison data to promote posi-
tive practice changes. It is possible that the 
resident group has become familiar with the 
database and has made changes to improve 
processes of care. One would expect that 
this would affect all ethnicities equally. However, if a deficit 
was present in a previous evaluation, it may have prompted 
the residents to pay special attention to an ethnicity when 
providing care. This was demonstrated in 1 study of quality 
improvement programs that targeted racial disparities in peo-
ple with diabetes. In this study process of care measurement 
differences were not as predicted while disparities in inter-
mediate outcomes persisted.12 A large meta-analysis of per-
formance improvement studies targeted on glycemic control 
as an outcome showed only small to modest improvements.22 
This may point to a real disconnect between processes and 
outcomes among African Americans with diabetes. Further, 
it may take longer to achieve improvements in outcome mea-
sures, as outcomes require time of treatment to take effect, 
while process of care changes can be more immediate. This 
data set has no information on the overall health of the pa-
tients enrolled in the study, and it is possible that there was 
a difference in severity of illness among ethnic groups prior 
to treatment. 

The starting point for any effort to improve quality of care 
in ethnic populations involves a systematic evaluation of gaps 
across racial categories. While physician factors are clearly 
one target for intervention, the lack of correlation between 
physician processes and patient outcomes across racial cat-
egories complicates this approach. This leads one to consider 

other factors that may play a role in producing poor outcomes 
in ethnic populations. 

While some point to socioeconomic and access differen-
ces as the root cause, access to care can mean many different 
things. While access to healthcare is likely to impact process 
of care measures, ability to pay for medications can also have 
a significant impact. Compared with non-Hispanic whites, 
African Americans are twice as likely to be uninsured.23,24 As 
noted in our population, African Americans were less likely 
to have Medicare or commercial insurance and more likely 
to have Medicaid. It is also true that most studies have found 
that disparities exist even with adjustments for socioecono-
mic1,25-29 and access issues. One theory is that lack of insur-
ance or underinsurance may impact medication access to a 
higher degree than physician access. This could explain why 
outcomes are still more disparate than processes of care. 

The lack of evidence of a causal relationship between so-
cioeconomic status, access, adherence, and ethnic disparities 
suggests that other factors such as genetics and unmeasured en-
vironmental factors must be considered. One study suggested 
that rates of end-stage renal disease among ethnic minorities 
were disparate despite similar medical care coverage.30 In this 
study, other complications were similar or lower relative to 
the Caucasian population. This suggests a possible genetic or 
environmental origin. This may be analogous to the different 

n Table 4. Logistic Regression Models With Process and Outcome  
Composites as Dependent Variables

 Adjusted OR (95% CI)

Process Composite Measures

  African American 1.25 (1.06-1.47)

  Male 1.18 (1.02-1.37)

  Age 1.01 (1.00-1.02)

  Medicaid 1.10 (0.88-1.38)

  Commercial 1.22 (0.99-1.50)

  Self-pay 0.56 (0.39-0.80)

  Other 0.98 (.077-1.25)

  Insulin requiring 1.19 (1.02-1.39)

Outcome Composite Measures 

  African American 0.67 (0.51-0.89)

  Male 0.90 (0.71-1.14)

  Age 1.01 (1.00-1.02)

  Medicaid 0.95 (0.67-1.36)

  Commercial 0.90 (0.65-1.24)

  Self-pay 0.60 (0.34-1.09)

  Other 0.75 (0.50-1.11)

  Insulin-requiring 0.44 (0.33-.058)

CI indicates confidence interval; OR, odds ratio.
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responses of Caucasians and African Americans to angioten-
sin-converting enzyme inhibitors and hydralazine and nitrates 
in heart failure.31 Another recent study suggested that African 
Americans have higher A1C across the full spectrum of glu-
cose values.32 This further questions the use of A1C levels to 
determine care disparities. 

As the search for causal factors of racial disparities contin-
ues in medical treatment and outcomes, it is critical to increase 
awareness of the existence of these disparities. As noted previ-
ously, in a study of cardiologists published in 2005 it was found 
that one-third acknowledged that disparities occurred, while 
only 5% reported these differences in their own panel.9 A more 
recent survey of primary care physicians found that a large major-
ity (88%) of respondents agreed that the problem existed while 
less than half felt that they were part of the problem.33 Race is 
an important yet poorly subscribed variable in patient care reg-
istries.14 One of the explicit goals for the use of the AOA-CAP 
registry in residency programs is to teach the core competencies 
of system-based practice and practice-based learning. It is crucial 
that cultural competence be included in this equation. 

There are several limitations with the use of registry data. 
The use of a retrospective, self-reported registry could intro-
duce reporting bias into the data set. The data for the AOA-
CAP registry is entered by family medicine and internal 
medicine residents throughout the United States and is based 
on past patient experience. Data entry is not independently 
verified. The authors feel there is no reason to believe bias 
is introduced because the accreditation requirement of using 
AOA-CAP is based on data contribution, not levels of perfor-
mance. In addition, the findings are consistent with previous-
ly reported norms such as the National Committee on Quality 
Assurance.16 There was a greater proportion of African Amer-
icans who were being treated with insulin, which may signal a 
difference in care that may adversely affect outcomes. 

The sample for this study was large and geographically di-
verse. The logistics of the AOA-CAP registry make the data 
blinded at the level of the patient to both the individual en-
tering the data and the researchers who collect and analyze 
the data. The power of the use of registries in quality and 
population health improvement has been previously noted.13 
The authors feel that this is a reliable model for other studies 
that evaluate performance in clinical care. Despite recent at-
tention, the problem of racial disparities continues to be wide-
spread and to affect all aspects of care.34 

CONCLUSIONS 
Using a large national patient registry the authors found 

that African American patients with diabetes were more like-
ly to have recommended process of care measures performed. 

In spite of this, intermediate diabetes outcomes were poorer 
in the same African American population compared with the 
Caucasian population. This action without benefit still leaves 
this population at increased risk of complications, early mor-
bidity and mortality, and excess healthcare costs. Further re-
search is necessary to better understand this discrepancy and 
rectify its effects. 

Acknowledgment
This study was funded by a grant from the Osteopathic Heritage Founda-

tion, Columbus, OH. The authors thank Jennifer Arnette, MS, who contrib-
uted to statistical analysis of this data set. Eternal gratitude to Dwain Harper, 
DO, who provided data abstraction and analytic support for authors working 
with the AOA-CAP.

Author Affiliations: From Geisinger Health System (JBB), Danville, PA; 
Ohio University College of Osteopathic Medicine (JHS), Athens, OH; Ap-
plied Health Services (RS), Worthington, OH; OhioHealth (RS), Columbus, 
OH; Ohio University Heritage College of Osteopathic Medicine (RS), Ath-
ens, OH.

Address correspondance to: Jay H. Shubrook, DO, Associate Professor 
of Family Medicine, Ohio University Heritage College of Osteopathic Medi-
cine, UMA Diabetes Center, 75 Hospital Dr, Athens, OH 45701. E-mail:  
shubrook@ohio.edu.

REFERENCES 
1. Smedley BD, Stith AY, Nelson AR, eds; Committee on Understanding 
and Eliminating Racial and Ethnic Disparities in Health Care. Unequal 
Treatment: Confronting Racial and Ethnic Disparities in Health Care. 
Washington, DC: National Academies Press; 2003. 

2. Department of Health and Human Services. Healthy People 2010: 
Understanding and Improving Health. 2nd ed. Washington, DC: Gov-
ernment Printing Office; 2000. 

3. Virnig BA, Lurie N, Huang Z, Musgrave D, McBean AM, Dowd B. 
Racial variation in quality of care among Medicare+Choice enrollees. 
Health Aff (Millwood). 2002;21(6):224-230.

4. Agency for Healthcare Research and Quality. National Healthcare 
Disparities Report. 5. http://www.ahrq.gov/qual/nhdr06/nhdr06.htm. 
Accessed January 19, 2009. 

5. Lanting LC, Joung IM, Mackenbach JP, Lamberts SW, Bootsma AH. 
Ethnic differences in mortality, end-stage complications, and quality of 
care among diabetic patients: a review. Diabetes Care. 2005;28(9): 
2280-2288. 

6. United States Renal Data System (USRDS). 2007 Annual Report, 
Atlas of End Stage Renal Disease in the United States. Bethesda, MD: 
National Institute of Diabetes and Digestive and Kidney Diseases; 2007. 

7. Institute of Medicine. Unequal Treatment: Confronting Racial and 
Ethnic Disparities in Health Care. Washington, DC: National Academies 
Press; 2002. 

8. Bierman AS, Lurie N, Collins KS, Eisenberg JM. Addressing racial 
and ethnic barriers to effective health care: the need for better data. 
Health Aff (Millwood). 2002;21(3):91-102. 

9. Lurie N, Fremont A, Jain AK, et al. Racial and ethnic disparities in 
care: the perspectives of cardiologists. Circulation. 2005;111(10): 
1264-1269. 

10. Taylor SL, Fremont A, Jain AK, et al. Racial and ethnic disparities in 
care: the perspectives of cardiovascular surgeons. Ann Thorac Surg. 
2006;81(12):531-536.

11. Ransom ER, Joshi MS, Nash DB, Ransom SB. The Healthcare 
Quality Book. 2nd ed. Chicago, IL: Health Administration Press; 2008: 
131-149. 

12. Sequist TD, Adams A, Zhang F, Ross-Degnan D, Ayanian JZ. Effect of 
quality improvement on racial disparities in diabetes care. Arch Intern 
Med. 2006;166(6):675-681. 

13. Gliklich RE, Dreyer NA, eds. Registries for Evaluating Patient Out-
comes: A User’s Guide. AHRQ Publication No. 07-EHC001-1. Rockville, 
MD: Agency for Healthcare Research and Quality; 2007. 



VOL. 18, NO. 8 n THE AMERICAN JOURNAL OF MANAGED CARE n	 413

Racial Disparities in african americans With Diabetes

14. Hasnain-Wynia R, Baker DW. Obtaining data on patient race, 
ethnicity, and primary language in health care organizations: current 
challenges and proposed solutions. Health Serv Res. 2006;41(4, pt 1): 
1501-1518.
15. American Diabetes Association: Standards of Care for Diabetes 
Mellitus Diabetes Care 2011. 34:suppl 1.
16. Rodbard HW, Blonde L, Braithwaite SS, et al. American Association 
of Clinical Endocrinologists medical guidelines for clinical practice for 
the management of diabetes mellitus. Endocr Pract. 2007;13(suppl 1): 
1-68. 
17. National Committee for Quality Assurance. HEDIS 2009 Guidelines. 
http://www.ncqa.org/tabid/784/Default.aspx. Published October 1, 
2008. Accessed January 19, 2009. 
18. American Medical Association. Physician Consortium for Perfor-
mance Improvement Diabetes Guidelines. http://www.ama-assn.org/
ama1/pub/upload/mm/pcpi/diabetesset.pdf. Published 2009. Accessed 
January 19, 2009.
19. National Quality Forum. Performance Measures for the Manage-
ment of Adult Diabetes Mellitus. http://www.qualityforum.org/Mea-
sures_List.aspx. Published 2008. Accessed January 19, 2009. 
20. Trivedi AN, Zaslavsky AM, Schneider EC, Ayanian JZ. Trends in the 
quality of care and racial disparities in Medicare managed care. N Engl 
J Med. 2005;353(7):692-700. 
21. Kirk JK, D’Agostino RB Jr, Bell RA, et al. Disparities in HbA1c levels 
between African-American and non-Hispanic white adults with diabe-
tes: a meta-analysis. Diabetes Care. 2006;29(9):2130-2136. 
22. Shojania KG, Ranji SR, McDonald KM, et al. Effects of quality 
im provement strategies for type 2 diabetes on glycemic control: a meta-
regression analysis. JAMA. 2006;296(4):427-440. 
23. Hargraves JL, Hadley J. The contribution of insurance coverage and 
community resources to reducing racial/ethnic disparities in access to 
care. Health Serv Res. 2003;38(3):809-829. 

24. The Morehouse Medical Treatment and Effectiveness Center. Racial 
and ethnic differences in access to medical care: a synthesis of the lit-
erature. Menlo Park, CA: The Henry J. Kaiser Family Foundation; 2000. 

25. Sheifer SE, Escarce JJ, Schulman KA. Race and sex differences in 
the management of coronary artery disease. Am Heart J. 2000;139(5): 
848-857. 
26. Kressin NR, Petersen LA. Racial differences in the use of invasive 
cardiovascular procedures: review of the literature and prescription for 
future research. Ann Intern Med. 2001;135(5):352-366. 
27. Washington DL, Harada ND, Villa VM, et al. Racial variations in 
Department of Veterans Affairs ambulatory care use and unmet health 
care needs. Mil Med. 2002;167(3):235-241. 
28. Washington DL, Villa V, Brown A, Damron-Rodriguez J, Harada N. 
Racial/ethnic variations in veterans’ ambulatory care use. Am J Public 
Health. 2005;95(12):2231-2237. 
29. Kirby JB, Taliaferro G, Zuvekas SH. Explaining racial and ethnic 
disparities in health care. Med Care. 2006;44(5 suppl):164-172. 
30. Karter AJ, Ferrara A, Liu JY, Moffet HH, Ackerson LM, Selby JV. 
Ethnic disparities in diabetic complications in an insured population. 
JAMA. 2002;287(19):2519-2527. 
31. Carson P, Ziesche S, Johnson G, Cohn JN. Racial differences in 
response to therapy for heart failure: analysis of the Vasodilator-Heart 
Failure Trial Study Group. J Card Fail. 1999;5(3):178-187. 
32. Ziemer DC, Kolm P,  Weintraub WS, et al. Glucose-independent, 
black-white differences in hemoglobin A1c levels: a cross-sectional 
analysis of 2 studies. Ann Intern Med. 2010;152(12):770-777. 
33. Sequist TD, Fitzmaurice GM, Marshall R, Shaykevich S, Gelb-Safran 
D, Ayanian JZ. Physician performance and racial disparities in diabetes 
mellitus care. Arch Intern Med. 2008;168(11):1145-1151. 
34. US Department of Health and Human Services. Agency for Health-
care Research and Quality. Health care quality gaps and disparities 
persist in every state. Research Activities. 2011;371:1-3. n


