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Abstract
•	 Objective:		To	evaluate	glycemic	and	risk	factor	

control	for	a	cohort	of	patients	with	diabetes	over	
a	1-year	period	and	to	determine	the	proportion	of	
patients	meeting	clinical	practice	guideline	treatment	
goals.

•	 Design:		Retrospective,	cross-sectional	cohort	study.
•	 Setting and participants:	Primarily	low-income	per-

sons	with	type	2	diabetes	served	by	a	rural	commu-
nity	health	clinic	in	North	Carolina	during	2006.	

•	 Measures:		Attainment	of	treatment	goals	related	
to	glycated	hemoglobin	A1c	(HbA1c),	blood	pres-
sure,	and	lipid	control.	Descriptive	statistics	were	
applied	to	demographic	variables.	Mean	differences	
in	outcomes	were	assessed	and	multivariate	logistic	
regression	models	were	applied.

•	 Results:		There	were	several	differences	in	diabe-
tes	care	indicators	by	ethnicity.	Mean	HbA1c	levels	
and	rates	of	HbA1c	greater	than	8%	were	higher	
among	Hispanics	compared	with	African	Americans	
and	non-Hispanic	whites.	African	Americans	were	
more	likely	than	Hispanics	or	non-Hispanic	whites	
to	achieve	a	triglyceride	level	less	than	150	mg/dL.	
Hispanics	had	a	lower	mean	systolic	blood	pressure	
and	were	more	likely	to	achieve	the	blood	pres-
sure	target	less	than	130/80	mm	Hg	compared	with	
African	Americans	or	non-Hispanic	whites.	There	
were	no	differences	by	ethnicity	in	the	simultaneous	
control	of	HbA1c,	blood	pressure,	and	low-density	
lipoprotein	cholesterol.	

•	 Conclusion:		In	this	chart	review,	there	was	a	signifi-
cant	disparity	in	HbA1c	and	total	cholesterol	levels	
achieved	for	Hispanics	as	compared	with	non-	
Hispanic	whites	and	African	Americans.	In	compari-
son	with	national	data,	however,	Greene	County	
Health	Care	is	doing	a	comparable	job	meeting	
diabetes	goals	for	HbA1c,	blood	pressure,	and	lipid	
levels	and	in	some	instances	is	achieving	better	
outcomes	despite	predominantly	low-income	clients.	
Further	evaluation	is	warranted	to	determine	strate-
gies	that	can	help	Hispanics	meet	diabetes	goals.

The burden of diabetes disproportionally falls on 
minority populations in the United States [1]. Several 
complications of diabetes, including end-stage renal 

disease, amputation, retinopathy, and neuropathy, are also 
substantially more prevalent among some ethnic minority 
groups (ie, African Americans, Hispanics, Native Ameri-
cans) [2–7]. Many complications can be prevented or delayed 
by intensive management of risk factors for diabetes compli-
cations, such as high blood pressure and dyslipidemia [8,9]. 

The American Diabetes Association (ADA) annually 
publishes guidelines delineating standards of diabetes care 
and treatment goals [10]. In addition, in 1997 the national 
Diabetes Quality Improvement Project developed a set of 
standard diabetes care measurements to be used to assess 
the level of care provided within a system of care to patients 
with diabetes [11]. Despite these efforts, care of adults with 
diabetes in the United States remains suboptimal [1]. Fur-
ther, minority and underserved patients are less likely to 
receive recommended processes of care (eg, HbA1c and lipid 
tests) and more likely to have poorer glycemic control and 
management of risk factors for complications [12–21]. 

The health care challenges faced in poor rural communi-
ties include fewer providers as well as significant numbers 
of individuals without health insurance or who are under-
insured [22,23]. Medically underserved populations are at 
greater risk of diabetes and its complications [24]. The more 
than 5000 federally funded community health center sites in 
the United States play a vital role in caring for the medically 
indigent, uninsured, and high-risk populations. Patients 
receive care regardless of insurance status or ability to pay. 
Over half of the patients served are from minority groups 
(23% African American, 36.1% Hispanic, 36.3% white) [25]. 
In this study, we used data from a rural community health 

originAl reseArch

From	the	Department	of	Family	and	Community	Health	(Drs.	Kirk,	Grzywacz,	
and	Arcury)	and	the	Division	of	Public	Health	Sciences,	Department	of	Epidemiol-
ogy	 and	 Prevention	 (Dr.	 Bertoni),	 Wake	 Forest	 University	 School	 of	 Medicine,	
Winston-Salem,	 NC;	 The	 Maya	 Angelou	 Research	 Center	 on	 Minority	 Health,	
Wake	Forest	University	Baptist	Medical	Center,	Winston-Salem,	NC	(Drs.	Kirk,	
Bertoni,	and	Arcury);	and	Greene	County	Health	Care,	 Inc.	 (Mr.	Smith),	Snow	
Hill,	NC.	



282   JCOM   June	2008   Vol.	15,	No.	6	 www.turner-white.com

diAbetes cAre 

clinic in North Carolina to assess care of patients with dia-
betes among a predominately low-income, rural population. 
We also examine potential racial and ethnic differences in 
diabetes treatment and care.

Methods
Setting
Greene County is a rural community located in the eastern 
coastal region of North Carolina. A county health assess-
ment identified diabetes as the third most pressing health 
concern among residents, behind obesity and heart disease 
[26]. Greene County Health Care, Inc., comprising 4 clin-
ics, is a federally funded community health center that 
serves a population of approximately 28,000 patients, with 
21,791 seen in 2006. Family practice physicians, an intern-
ist, a pediatrician, and midlevel practitioners serve as the 
health care providers among the 4 clinic practices. Among 
all patients served by community health centers in North 
Carolina in 2006, 37.7% were African American, 31.5% were 
Hispanic, 27.5% were non-Hispanic white, and 2.6% were 
Native American. Many Hispanic patients are members 
of migrant farm worker families. Almost three quarters of 
community health center patients in North Carolina in 2006 
reported  family incomes below 200% of the federal poverty 
level [27].

Greene County Health Care clinics use an electronic health 
record (EHR) system, which was implemented in 2000.  

Measurement
We sought to determine which patients in the cohort 
achieved treatment goals at 1 year as delineated in the ADA 
Standards of Care:

HbA1c < 7%
Blood pressure  < 130/80 mm Hg
Lipids

Total cholesterol  < 200 mg/dL
Triglycerides  < 200 mg/dL
Low-density lipoprotein (LDL) < 100 mg/dL
High-density lipoprotein (HDL) > 40 mg/dL

Data Collection
Patients with an ICD-9 code for diabetes (250.x) were identi-
fied from the EHR for the 2006 calendar year. We excluded 
persons with gestational diabetes–related ICD-9 codes. 
ICD-9 codes do not distinguish between type 1 and type 2 
diabetes. De-identified patient data were extracted from the 
EHR. For this chart review, extracted data were limited to 
insurance type, race/ethnicity, sex, month and year of birth, 
number of visits, blood pressure values, and laboratory data 
(HbA1c and lipid levels). Patients are asked to self-identify 
as 1 race/ethnic group; the data system does not allow for 
the recording of multiple groups. Family income level was 
not extracted, and we did not obtain any data on persons 
without diabetes. We used the last recorded values in calen-
dar year 2006 to assess achievement of ADA goals. 

Statistical Analysis
Descriptive statistics for each process of diabetes care indica-
tor were calculated. Differences in process of care variables 
by ethnicity were compared using 1-way analysis of vari-
ance and F statistics for continuous outcomes (eg, systolic 
blood pressure) or cross-tabulations with chi-square statis-
tics for dichotomous outcomes (eg, HbA1c < 7%). Logistic 
regression was used to estimate adjusted odds ratios and 
95% confidence intervals for achieving treatment goals by 
ethnicity, comparing Hispanics and African Americans with 
non-Hispanic whites. These models adjusted for age, gender, 
and insurance status. A 2-tailed P value of less than 0.05 was 
considered significant in all analyses. All analyses were per-
formed using SAS version 9.2 (SAS Institute, Cary, NC).

results
We identified 786 unique individuals with diabetes seen dur-
ing calendar year 2006; 7 individuals were excluded from the 
analysis because their ethnicity was unknown. The ethnic 
composition of the final sample of 779 patients was 48.1% 
African American, 26.8% Hispanic, and 25.1% white (Table 1). 
A majority of patients were female. Hispanic patients tended 
to be younger compared with white or African-American 
patients. There were significant differences in insurance sta-
tus (χ2 = 363.17; df = 8; P < 0.001). Whereas the vast majority 
of Hispanics were uninsured, less than one fifth of whites 
and African Americans did not have insurance. Private 
insurance was most common among non-Hispanic whites 

Table 1. Patient	Characteristics,	Type	of	Insurance,	and	
Ethnicity

Variable

Non- 
Hispanic 

White
African 

American Hispanic Total

Total	number 195 375 209 779

Mean	age,	yr	
(SD)

60.1	
(16.4)

58.5	
(15.5)

44.5	
(12.4)

55.3	
(16.4)

Sex,	%	female 56.4 68.5 57.8 57.3

Insurance,	%

Uninsured 17.4 17.1 86.6 35.8

Private	insur-
ance

27.2 27.2 8.1 19.1

Medicare	only 33.9 33.9 0.5 18.1

Medicaid	only 9.2 9.2 3.4 10.8

Medicare	and		
Medicaid

12.3 12.3 1.4 16.2

SD	=	standard	deviation.
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and African Americans while least common among Hispan-
ics (Table 1). Medicare only was the most common form of 
insurance among whites, whereas the combination of both 
Medicare and Medicaid was most common among African 
Americans.

Patients with diabetes had in aggregate 4028 health care 
encounters in 2006, or an average of 5.1 visits per person per 
year with a standard deviation of 3.42. The mean number of 
process measures obtained and median HbA1c, blood pres-
sure, and lipid values for all the observations are shown in 
Table 2. The proportion of individuals whose last observed 
value for each measure was at goal is also included in  
Table 2.

Hispanic patients had significantly fewer health visits 
than whites or African Americans and had significantly 
higher HbA1c than non-Hispanic white individuals (Table 3). 
There were significant differences in systolic blood pressure,  

diastolic blood pressure, total cholesterol, HDL cholesterol, 
and triglycerides by race/ethnicity. Average HDL cholesterol 
and systolic blood pressure were lower for Hispanics than 
non-Hispanic whites and African Americans, but Hispanics 
had higher triglyceride levels. There were few significant dif-
ferences between non-Hispanic whites and African Ameri-
cans in this sample; however, non-Hispanic whites had less 
adverse HDL and triglyceride values (Table 3).  

The proportion of patients meeting ADA goals by race/
ethnicity at the last encounter is presented in Table 4. There 
was a significant difference in glycemic control by ethnicity 
(HbA1c < 7%, P	= 0.04; HbA1c > 8%, P	< 0.001; both univari-
ate). After adjusting for age, gender, and insurance status, 
the odds of having high HbA1c was greater for Hispanics 
than non-Hispanic whites. Hispanics were more likely to 
meet the systolic blood pressure goal than non-Hispanic 
whites. African Americans were not significantly different 

Table 2. Descriptive	Statistics	for	Indicators	of	Diabetes	Management*

Variable
No. of  

Measurements (SD) Value Mean (SD) Median (Range)  

Patients  
Achieving Goal, % 

HbA1c	 1.1	(1.1) 7.53%	(1.81) 7%	(4.3–14) 50.0

Systolic	BP	 4.6	(3.3) 129.5	mm	Hg	(17.5) 128	mm	Hg	(80–224) 49.3

Diastolic	BP 4.6	(3.3) 77.6	mm	Hg	(10.9) 77	mm	Hg	(40–124) 57.3

TC 0.6	(0.7) 186.0	mg/dL	(43.0) 180	mg/dL	(95–347) 66.5

LDL	cholesterol 0.6	(0.7) 103.6	mg/dL	(34.8) 99	mg/dL	(2–262) 52.6

HDL	cholesterol 0.6	(0.7) 51.2	mg/dL	(13.6) 49	mg/dL	(23–118) 76.9

Triglycerides 0.6	(0.7) 142.7	mg/dL	(74.5) 122	mg/dL	(31–391) 63.7

BP	=	blood	pressure;	HDL	=	high-density	lipoprotein;	LDL	=	low-density	lipoprotein;	SD	=	standard	deviation;	TC	=	total	cholesterol.	

*Based	on	a	data	obtained	from	4028	health	care	encounters	from	779	unique	individuals.

Table 3. Diabetes	Quality	Indicators	by	Ethnicity*

Indicator Non-Hispanic White African American Hispanic

Total	sample 195 375 209

Health	visits,	n 5.4	(3.3) 5.7	(3.6) 4.0	(2.9)†‡

HbA1c,	% 7.3	(1.7) 7.4	(1.7) 8.1	(2.0)†‡

Systolic	BP,	mm	Hg 130.1	(15.2) 133.2	(18.68) 122.2	(15.0)†‡

Diastolic	BP,	mm	Hg 75.4	(10.4) 79.1	(11.7) 77.2	(9.2)†

TC,	mg/dL 189.5	(47.1) 180.5	(40.8) 193.8	(42.9)‡

LDL	cholesterol,	mg/dL 103.1	(36.9) 101.9	(34.4) 107.7	(33.9)

HDL	cholesterol,	mg/dL 49.8	(11.8) 54.98	(14.8)† 44.9	(9.9)†‡

Triglycerides,	mg/dL	 163.6	(74.6) 117.8	(58.7)† 177.7	(85.7)‡

BP	=	blood	pressure;	HDL	=	high-density	lipoprotein;	LDL	=	low-density	lipoprotein;	TC	=	total	cholesterol.	

*Based	on	the	mean	of	all	observations	across	2006	for	each	individual	in	the	registry.

†Significantly	different	from	non-Hispanic	whites.

‡Significantly	different	from	African	Americans	(P <	0.05).	
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from non-Hispanic whites in terms of meeting ADA goals 
except for being more likely to have total cholesterol less 
than 200 mg/dL and triglycerides less than 150 mg/dL. 
Meeting the combined goal of HbA1c less than 7%, blood 
pressure less than 130/80 mm Hg, and LDL cholesterol less 
than 100 mg/dL was infrequent, with a total of 37 individu-
als (11.8%) controlled at the last clinic visit; of patients meet-
ing ADA goals, 9.2% were non-Hispanic white, 10.9% were 
African American, and 16.9% were Hispanic (Table 4). 

discussion
We assessed rates of HbA1c, blood pressure, and lipid con-
trol among patients with diabetes seen at a rural community 
health center in North Carolina in 2006. Approximately half 
of the patients in our sample achieved HbA1c, blood pres-
sure, and lipid goals. On average, rates of control were com-
parable or higher than those reported in the National Health 
and Nutrition Examination Survey (NHANES) 1999–2002 
[17,28]. For the combined endpoint of HbA1c less than 7%, 
blood pressure less than 130/80 mm Hg, and LDL cholester-
ol less than 100 mg/dL, our chart review showed an overall 
rate of control of 11.2%. According to 2001–2002 NHANES 
data, only 5.3% of men and 12.7% of women with diabetes 
were simultaneously at goal for HbA1c, blood pressure, and 
total cholesterol [28].

With regard to monitoring for patients with diabetes, the 
ADA recommends an HbA1c test quarterly in patients who 

are not at goal or for whom therapy has changed, blood pres-
sure measurement at routine visits, and lipid measurement 
annually [10]. Some factors specific to Greene County Health 
may in part explain the results we observed. Greene County 
utilizes an EHR with many capabilities for tracking patients 
(facilitating a diabetes registry), prompts at visits, and patient 
reminders that can be sent for follow-up appointments. They 
have also utilized the “chronic care model” and the “rapid 
cycle improvement model” to attempt to organize health care 
as part of a collaborative effort [29,30]. 

We found that diabetes care processes and outcomes dif-
fered by race/ethnicity. In our study, Hispanics had poorer 
glycemic control, a finding consistent with reports of Mexican 
Americans having higher HbA1c than African Americans or 
whites [3,17]. NHANES data from 2003–2004 showed 34% of 
Mexican Americans reaching the HbA1c goal of less than 7% 
as compared with 43.5% of African Americans and 63.5% of 
non-Hispanic whites [18]. In our study, the lower proportion 
of Hispanics with an HbA1c less than 7% was not statistically 
significant after accounting for differences in age, gender, and 
insurance; however, Hispanics were more likely to have an 
HbA1c greater than 8% in adjusted analyses. HDL cholesterol 
and triglyceride levels were more likely to be controlled in 
African Americans as compared with non-Hispanic whites. 
We found no differences between African American and  
non-Hispanic whites in respective rates of achieving HbA1c, 
blood pressure, and LDL control. 

Table 4. Glycemic	and	Risk	Factor	Control	at	Last	Clinical	Encounter	

Indicator
Non-Hispanic 

White
African  

American Hispanic

Odds Ratios* (95% CI)

African American Hispanic

HbA1c	<	7%	 54.0% 52.6% 40.3% 0.94	(0.60–1.47) 0.64	(0.34–1.21)

HbA1c	>	8% 23.9% 24.1% 43.4% 0.99	(0.58–1.68) 2.03	(1.00–4.12)†

BP	<	130/80	mm	Hg 38.7% 34.9% 41.4% 0.81	(0.56–1.16) 1.03	(0.62–1.71)

Systolic	BP	<	130	mm	Hg 45.9% 42.7% 65.0% 0.81	(0.57–1.16) 	1.89	(1.13–3.14)†

Diastolic	BP	<	80	mm	Hg 64.4% 56.5% 52.7% 0.70	(0.48–1.02) 1.01	(0.60–1.69)

TC	<	200	mg/dL 58.6% 72.7% 61.1% 	1.97	(1.15–3.38)‡ 1.41	(0.65–3.08)

LDL	cholesterol	<	100	mg/dL 48.1% 57.1% 47.7% 1.54	(0.90–2.62) 1.41	(0.64–3.12)

HDL	cholesterol	>	40	mg/dL 76.7% 82.3% 65.3% 1.14	(0.60–2.19) 0.63	(0.26–1.51)

Triglycerides	<	150	mg/dL 46.9% 77.3% 50.0% 		4.07	(2.32–7.16)§ 1.22	(0.55–2.74)

Controlled	HbA1c,	BP,	and	LDL	
cholesterol	

09.2% 10.9% 16.9% 1.09	(0.41–2.91) 2.30	(0.57–9.24)

BP	=	blood	pressure;	CI	=	confidence	interval;	HDL	=	high-density	lipoprotein;	LDL	=	low-density	lipoprotein;	TC	=	total	cholesterol.	

*Odds	ratios	from	multivariate	logistic	regression	models	where	non-Hispanic	white	is	the	reference	group	and	the	models	control	for	the	
effects	of	age,	gender,	and	insurance	status.	

†P	<	0.05.

‡P	<	0.01.

§P	<	0.001	(2-tailed).
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There are several plausible reasons for the disparity 
found in HbA1c among Hispanics in our review. Hispanics 
were observed to have fewer health visits than both non-
Hispanic whites and African Americans. This may reflect 
the fact that most (approximately 80%) of the Hispanic 
patients are migrant farm workers. Many were uninsured 
and, while still eligible to be seen at this clinic, may have 
fewer resources at their disposal to sustain diet or self-care 
activities. It is possible that the differences in age between 
the Hispanics and the non-Hispanic whites and African 
Americans may contribute to our results given evidence 
indicating that younger adults have poorer HbA1c control 
[31]; however, ethnic differences in elevated HbA1c values 
persisted even after controlling for age. A more likely expla-
nation for higher rates of elevated HbA1c among Hispanics 
is behavioral: previous research suggests that Hispanics 
are less likely to have their HbA1c checked annually [32], 
potentially contributing to poorer control. This explanation 
is consistent with our data indicating that Hispanics had 
fewer health care encounters than non-Hispanic whites and 
African Americans. Future studies will need to examine the 
role of annual or semiannual monitoring of HbA1c in overall 
levels of control. 

A limitation of our analysis is that a relatively small 
sample was evaluated for a single year. This limits the 
power for comparisons between clinics, particularly when 
performing adjustments for potential confounders. Also, 
while differences were seen between ethnic groups in the 
number of health visits, we do not know if this reflects fewer 
appointments made for these patients or more missed ap-
pointments. We were also not able to control for the fact that 
the majority of Hispanics from this chart review are migrant 
farm workers.  

Community health centers are playing an active role in 
addressing the challenge to reduce health care disparities in 
North Carolina [33]. Greene County Health is a participant 
in the federally funded Health Disparities Collaborative 
[29]. In addition, reducing and eliminating disparities in 
diabetes care has been a focus for state-based Diabetes 
Prevention and Control Programs (DPCPs), which receive 
funding from the Centers for Disease Control and Preven-
tion. The primary goal of the DPCPs is to improve access 
to affordable, high-quality diabetes care and services, with 
priority on reaching high-risk and disproportionately af-
fected populations. The addition of more community health 
centers may help address diabetes-related disparities. 

Although the processes of care and control of risk factors 
at this community health center compared favorably with 
national data, there is also ample room for improvement. 
Strategies that can help Hispanic migrant farm workers to 
meet diabetes goals are needed. Hispanics are the fastest 
growing minority group in the United States, with par-

ticularly rapid growth of Hispanic settlements in the rural 
southeast. Community health centers situated in these new 
settlement areas likely need additional resources to better 
meet the health care needs of Hispanics and to provide 
culturally appropriate strategies for effective diabetes self-
management. Additional efforts to address the challenge of 
diabetes control both in the populations served by this com-
munity health center as well as in the population at large 
should be a future focus. 

Corresponding	author:	Julienne	K.	Kirk,	PharmD,	Dept.	of	Family	and	
Community	Medicine,	Wake	Forest	Univ.	School	of	Medicine,	Medical	
Center	Blvd.,	Winston-Salem,	NC	27157,	jkirk@wfubmc.edu.

Author	contributions:	conception	and	design,	JKK,	AGB,	JGG,	DAS,	
TAA;	 analysis	 and	 interpretation	 of	 data,	 JKK,	 AGB,	 JGG,	 DAS,	
TAA;	 drafting	 of	 the	 article,	 JKK,	 AGB,	 JGG,	 DAS,	 TAA;	 critical	
revision	of	the	article,	JKK,	AGB,	JGG,	DAS,	TAA;	provision	of	study	
materials	or	patients,	JKK;	statistical	expertise,	JKK,	AGB,	JGG;	ob-
taining	of	funding,	JKK;	administrative,	technical,	or	logistic	support,	
JKK;	collection	and	assembly	of	data,	JKK,	AGB,	JGG,	DAS.

references
 1. Centers for Disease Control. Early release of selected estimates 

based on data from January–March 2006 National Health In-
terview Survey. Available at www.cdc.gov/nchs/data/nhis/
earlyrelease/200609_14.pdf. Accessed 15 May 2008.

 2. Karter AJ, Ferrara A, Liu JY, et al. Ethnic disparities in diabetic 
complications in an insured population [published erratum 
appears in JAMA 2002;288:46]. JAMA 2002;287:2519–27.

 3. Harris MI. Racial and ethnic differences in health care access 
and health outcomes for adults with type 2 diabetes. Diabetes 
Care 2001;24:454–9.

 4. Ness J, Nassimiha D, Feria MI, Aronow WS. Diabetes mel-
litus in older African-Americans, Hispanics, and whites in an 
academic hospital-based geriatrics practice. Coron Artery Dis 
1999;10:343–6.

 5. Young BA, Maynard C, Boyko EJ. Racial differences in diabetic 
nephropathy, cardiovascular disease, and mortality in a na-
tional population of veterans. Diabetes Care 2003;26:2392–9.

 6. Lavery LA, van Houtum WH, Ashry HR, et al. Diabetes- 
related lower-extremity amputations disproportionately affect 
Blacks and Mexican Americans. South Med J 1999;92:593–9.

 7. Lanting LC, Joung IM, Mackenbach JP, et al. Ethnic differ-
ences in mortality, end-stage complications, and quality of care 
among diabetic patients. Diabetes Care 2005;28:2280–8.

 8. Implications of the Diabetes Control and Complications Trial. 
American Diabetes Association. Diabetes Care 1993;16:1517–
20.

 9. Intensive blood-glucose control with sulphonylureas or insu-
lin compared with conventional treatment and risk of compli-
cations in patients with type 2 diabetes (UKPDS 33). UK Pro-
spective Diabetes Study (UKPDS) Group [published erratum 
appears in Lancet 1999;354:602]. Lancet 1998;352:837–53.

10. American Diabetes Association. Standards of medical care in 



286   JCOM   June	2008   Vol.	15,	No.	6	 www.turner-white.com

diAbetes cAre 

diabetes 2008. Diabetes Care 2008;30(Suppl 1):S12–S54.
11. Fleming BB, Greenfield S, Engelgau MM, et al. The Diabetes 

Quality Improvement Project: moving science into health pol-
icy to gain an edge on the diabetes epidemic [published erra-
tum appears in Diabetes Care 2002;25:249]. Diabetes Care 2001; 
24:1815–20.

12. Saaddine JB, Cadwell B, Gregg EW, et al. Improvements in 
diabetes processes of care and intermediate outcomes: United 
States, 1998–2002. Ann Intern Med 2006;144:465–74.

13. Beckles GL, Engelgau MM, Narayan KM, et al. Population-
based assessment of the level of care among adults with dia-
betes in the U.S. Diabetes Care 1998;21:1432–8.

14. Saaddine JB, Engelgau MM, Beckles GL, et al. A diabetes 
report card for the United States: quality of care in the 1990s. 
Ann Intern Med 2002;136:565–74.

15. Chin MH, Zhang JX, Merrell K. Diabetes in the African- 
American Medicare population. Morbidity, quality of care, 
and resource utilization. Diabetes Care 1998;21:1090–5.

16. Acton KJ, Shields R, Rith-Najarian S, et al. Applying the diabe-
tes quality improvement project indicators in the Indian Health 
Service primary care setting. Diabetes Care 2001;24:22–6.

17. Resnick HE, Foster GL, Bardsley J, Ratner RE. Achievement 
of the American Diabetes Association clinical practice recom-
mendations among U.S. adults with diabetes, 1999–2002: the 
National Health and Nutrition Examination Survey. Diabetes 
Care 2006;29:531–7.

18. Ford ES, Li C, Little RR, Mokdad AH. Trends in A1C concen-
trations among U.S. adults with diagnosed diabetes from 1999 
to 2004.Diabetes Care 2008;31:102–4.

19. Saydah SH, Fradkin J, Cowie CC. Poor control of risk factors 
for vascular disease among adults with previously diagnosed 
diabetes. JAMA 2004;291:335–42.

20. Kirk JK, Passmore LV, Bell RA, et al. Disparities in A1C levels 
between Hispanic and non-Hispanic white adults with diabe-
tes: a meta-analysis. Diabetes Care 2008;31:240–6.

21. Kirk JK, Bell RA, Bertoni AG, et al. Ethnic disparities: control 
of glycemia, blood pressure and LDL cholesterol among US 
adults with type 2 diabetes. Ann Pharmacother 2005;39:1489–
501.

22. Porterfield DS, Kinsinger L. Quality of care for uninsured pa-
tient with diabetes in a rural area. Diabetes Care 2002;25:319–

23.
23. Ayanian J, Weissman JS, Schneider EC, et al. Unmet health 

needs of uninsured adults in the United States. JAMA 2000; 
284:2061–9.

24. Martin M, Larsen BA, Shea L, et al. State diabetes prevention 
and control program participation in the Health Disparities 
Collaborative: evaluating the first 5 years. Prev Chronic Dis 
[serial online] 2007. Available at http://www.cdc.gov/pcd/ 
issues/2007/jan/06_0027.htm. Accessed 15 May 2008.

25. National Association of Community Health Centers (NACHC). 
NACHC Health Center Fact Sheet, 2005 Bethesda (MD): 
NACHC. Available at www.nachc.com/about/mission.asp. 
Accessed 22 Jan 2008.

26. 2006 Greene County Community Health Assessment. Avail-
able at www.co.greene.nc.us/client_resources/2006%20cha% 
20document%20–%20greene%20county.pdf. Accessed 15 May 
2008.

27. U.S. Department of Health and Human Services, Health 
Resources and Services Administration. The health center pro-
gram: health center by state, table 4. Available at http://bphc.
hrsa.gov/uds/2006data/northcarolina/Table4.htm. Accessed 
15 May 2008.

28. Malik S, Lopez V, Chen R, et al. Undertreatment of cardiovas-
cular risk factors among persons with diabetes in the United 
States. Diabetes Res Clin Pract 2007;77:126–33.

29. Association of State and Territorial Health Officials. Improving 
health outcomes through coordination: The Health Dispari-
ties Collaborative. Available at www.astho.org/pubs/Health 
DisparitiesCollBrief.pdf. Accessed 15 May 2008.

30. Bodenheimer T, Lorig K, Holman H, Grumbach K. Patient self-
management of chronic disease in primary care. JAMA 2002; 
288:2469–75.

31. Bertoni AG, Clark JM, Feeny P, et al. Suboptimal control of 
glycemia, blood pressure and LDL cholesterol in overweight 
adults with diabetes: the Look AHEAD Study. J Diabetes 
Complications 2008;22:1–9.

32. Mainous AG 3rd, Diaz VA, Koopman RJ, Everett CJ. Quality of 
care for Hispanic adults with diabetes. Fam Med 2007;39:351–6.

33. Smith DA, Money EB Jr. Community health centers and their 
role in reducing healthcare disparities in North Carolina. N C 
Med J 2004;65:363–7.

Copyright 2008 by Turner White Communications Inc., Wayne, PA. All rights reserved.


