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Objective: We sought to determine if, after 
adjusting for economic status, race is an 
independent risk factor for glycemic control 
among diabetic patients in a large primary 
care patient population.

Design, Setting, Participants: We per-
formed a retrospective chart review of 
264,000 primary care patients at our large, 
urban academic medical center to iden-
tify patients with a diagnosis of diabetes 
(n=25,123). Zip code was used to derive 
median income levels using US Census Bu-
reau demographic information. Self-report-
ed race was extracted from registration data.

Main Outcome Measures: The prevalence 
of diabetes, average glycated hemoglobin 
(A1c), and prevalence of uncontrolled 
diabetes of White and Black patients at all 
income levels were determined.

Results: White patients had a lower aver-
age A1c level and a lower prevalence of 
diabetes than Black patients in all income 
quartiles (P<.001). Among White patients, 
the prevalence of diabetes (P<.001), 
uncontrolled diabetes (P<.001), and A1c 
level (P=.014) were inversely proportional 
to income level. No significant difference in 
the prevalence of diabetes (P=.214), A1c 
level (P=.282), or uncontrolled diabetes 
related to income was seen in Black patients 
(P=.094). 

Conclusions: Race had an independent 
association with diabetes prevalence and 
glycemic control. Our study does not sup-
port two prominent theories that economic 
and insurance status are the main factors 
in diabetes disparities, as we attempted to 
control for economic status and nearly every 
patient had insurance. It will be important 
for future analysis to explore how health 

care system factors affect these observed 
gaps in quality. Ethn Dis. 2016;26(1):85-90; 
doi:10.18865/ed.26.1.85
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Introduction

	 Type 2 diabetes mellitus is a 
prevalent disease with significant 
morbidity and possible mortal-
ity if left uncontrolled.1 Minor-
ity populations and those of low 
economic status have been shown 
to have higher prevalence of dia-
betes,2-6 worse glycemic control,7-12 
and increased complications.2,3,13-15  
	 It is unclear whether race and 
economic status are independent 
risk factors for poor glycemic con-
trol. Some suggest that economic 
status has a stronger association 
with diabetes prevalence and con-
trol than race,16,17 whereas others 
suggest that race may play a larger 
role.9 Recent health care system 
reforms that provide increased ac-
cess to primary care offer signifi-
cant reductions in barriers to en-
tering the health system but do 

not necessarily fully mitigate the 
deleterious effect of adverse social 
circumstances on health. We un-
dertook an analysis of disparities in 
diabetes prevalence and control by 

The purpose of our study 
was to determine if race is 
an independent risk factor 
for glycemic control among 

diabetic patients after 
adjusting for economic 

status…

race and income using a sample of 
patients with insurance who have 
accessed primary care services. A 
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clearer understanding of the impact 
of each of these social determinants 
may not only guide interventions 
at the social policy level, but also 
inform health system leaders and 
providers on the potential value 
of developing services tailored to 
the specific needs of their patients.
	 The purpose of this study was 
to determine if race is an inde-
pendent risk factor for glycemic 
control among diabetic patients 
after adjusting for economic sta-
tus using zip code of residence 
as a surrogate for income level.

Methods 

	 We performed a retrospective chart 
review of all patients aged ≥ 18 years 
who were seen at any of the Henry 
Ford Medical Group’s outpatient 
primary care clinics from January 1, 
2012 to June 30, 2012. Henry Ford 
Medical Group is one of the nation’s 
largest group practices.18 Composed 
of racially diverse urban and subur-
ban practices, it serves some of the 
wealthiest and poorest communities 
in the country.19 Furthermore, almost 
all of the patients have insurance, with 

>50% having Medicare or Medicaid 
and the rest with other types of in-
surance; only 1% of patients are self-
pay. In our study, we included only 
patients who provided demographic 
data including self-identified ethnicity 
and home address with a Michigan zip 
code. Zip code data were available for 
all patients. Diabetes was defined as at 
least two office visits billed with an In-
ternational Classification of Diseases, 
Ninth edition, (ICD-9) code of 250.
xx and at least 1 glycated hemoglobin 
(A1c) value on file in the patient’s his-
tory. The most recent A1c on file was 
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Figure 1: Diabetes trends across income levels as related to race
A Cochran-Armitage trend test revealed a statistically significant trend in the prevalence of diabetes related to income level, with the highest income quartile having the 
lowest prevalence of diabetes (P<.001) among White patients. This difference is not seen among Black patients (P=.214). A chi-square test showed that Black patients 
have a statistically significant higher overall prevalence of diabetes than White patients in all income quartiles (P<.001). Median household income quartiles, from first to 
fourth, were <$35,229, $35,230-$49,518, $49,519-$67,777, and >$67,778. IQ, interquartile.
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used for analysis. As we did not have 
income data for the patients, median 
income levels were derived from the 
US Census Bureau from 2000 based 
on zip code of residence. Income quar-
tiles were derived using the median 
income level of the entire outpatient 
group and divided into 4 relatively 
equal subgroups. We compared the 
prevalence of diabetes, the average 
A1c, and the prevalence of uncon-
trolled diabetes (defined as A1c >9) be-
tween Whites and Blacks at all income 
levels. Patients who self-identified as 
“other” races (5.5% of total patients) 
were not included in our analysis. 

Statistical Analysis
	 A Cochran-Armitage trend test 
was used to detect significant trends 

in prevalence of diabetes and un-
controlled diabetes across income 
quartiles. A chi-square test was used 
to detect differences in the preva-
lence of diabetes between Whites 
and Blacks at each income quartile 
and associations of uncontrolled 
diabetes with race. A Wilcoxon 
Rank Sum test was used to detect 
associations between race and A1c 
level. A Spearman Correlation was 
used to detect significant trends in 
A1c levels across income quartiles.

Results

	 Of the 264,000 patients in our 
database, 25,123 had diabetes. 
Median household income quar-

tiles, from first to fourth, were 
<$35,229, $35,230-$49,518, 
$49,519-$67,777, and >$67,778.
	 Data analysis showed a sig-
nificant trend in the prevalence of 
diabetes related to income level, 
with the highest income quartile 
having the lowest prevalence of 
diabetes (P<.001; Figure 1). A dif-
ference was also seen among White 
patients (P<.001) but not among 
Black patients (P=.214). White pa-
tients had a statistically significant 
lower prevalence of diabetes than 
Black patients at all income levels.
	 White patients had a lower av-
erage A1c level than Black patients 
in all income quartiles (P<.001; 
Table 1) There was also a statisti-
cally significant trend in A1c level 

Table 1.  Associations of A1c with race and income

Setting Whites, mean + SD Blacks, mean + SD White vs Blacka, P 
Overall 7.29 + 1.33 7.68 + 1.77 ≤.001 
1st income quartile (≤$35,229) 7.45 + 1.53 7.69 + 1.80 .002 
2nd income quartile ($35,230 - $49,518) 7.31 + 1.36 7.74 + 1.80 ≤.001 
3rd income quartile ($49,519 - 67,777) 7.26 + 1.29 7.68 + 1.72 ≤.001 
4th income quartile (≥$67,778) 7.24 + 1.26 7.49 + 1.62 .014 
Spearman correlation P .014 .282

SD; standard deviation.
a. Wilcoxon Rank Sum.

Table 2. Associations of elevated A1c (>9) with race and income

Setting Elevated last A1c Whites, N (%) Blacks, N (%) White vs Blacka, P

Overall
no 9,107 (90.0) 8,443 (81.7) ≤.001 
yes 1,011 (10.0) 1,893 (18.3)

1st income quartile (≤$35,229)
no 921 (86.2) 3,739 (81.9) ≤.001 
yes 147 (13.8) 827 (18.1)

2nd income quartile ($35,230 - $49,518) 
no 2,530 (90.0) 2,462 (80.2) ≤.001 
yes 281 (10.0) 609 (19.8)

3rd income quartile ($49,519 - $67,777)
no 3,227 (90.3) 1,392 (81.7) ≤.001 
yes 346 (9.7) 312 (18.3)

4th income quartile (≥$67,778)
no 2,429 (91.1) 850 (85.4) ≤.001 
yes 237 (8.9) 145 (14.6)

Cochran-Armitage Trend Test P <.001 .094

a. Chi-square.
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among White patients related to 
income level, with the A1c level 
being inversely proportional to 
income (P=.014). No significant 
difference by income was seen 
among Black patients (P=.282). 
	 There was a significant trend in 
prevalence of uncontrolled diabetes 
among White patients related to 
income level, with the prevalence 
of uncontrolled diabetes being in-
versely proportional to income 
level (P<.001; Table 2). White pa-
tients had a lower prevalence of 
uncontrolled diabetes compared 

disease when compared with White 
patients. Reasons for this disparity 
deserve further investigation. Our 
study does not support two promi-
nent theories that economic sta-
tus17,20,21 and insurance status6 are 
the main associated factors. While 
it is retrospective and therefore can-
not address causation, we attempt-
ed to control for economic status 
by stratifying patients into income 
levels based on zip code. Further-
more, the effect of insurance was 
minimized as a confounding fac-
tor, as nearly every patient included 
had insurance. Some prior studies 
have found similar results after con-
trolling for economic status.17,22,23 
Our finding that race has an inde-
pendent association with diabetes 
prevalence and control is impor-
tant for characterizing and address-
ing the underlying causes of health 
disparities in diabetic patients.
	 Notably, we found that eco-
nomic status is associated with 
prevalence and control of diabetes 
in White patients, but not in Black 
patients. While prior studies have 
also demonstrated an association 
between socioeconomic status and 
disease,12,17,20 our study is unique 
in that this relationship was signifi-
cant only in White patients. Pos-
sible explanations for this finding 
include biological factors outweigh-
ing income factors,24-27 societal bar-
riers,21 cultural differences,6,28,29 or 
inadequacy of zip code to accurate-
ly reflect socioeconomic status.20

	 In addition, we have demon-
strated that access to care alone 
does not seem to be the sole fac-
tor associated with racial dispari-
ties in diabetes. Although it cer-

tainly has been demonstrated in 
previous studies that access to care 
makes a difference in the quality 
of treatment,30,31 it does not appear 
to be enough to bridge the gap in 
diabetic health disparities.10 Oth-
ers have postulated reasons for this 
including the comprehensive and 
dynamic nature of access to care 
that includes many aspects instead 
of just mere “access.”17,22 The Insti-
tute of Medicine report, Unequal 
Treatment: Confronting Racial and 
Ethnic Disparities in Health Care,23 
found that a consistent body of 
research demonstrates significant 
disparities in the quality of care 
that is provided in the US health 
system, highlighting the disturb-
ing trends that continue today.
	 There were some limitations to 
our study. Since our definition of 
diabetes was based on two ICD-9 
codes, we may have included some 
non-diabetic patients that may have 
been miscoded, and some diabetic 
patients may have been missed. 
Furthermore, a retrospective review 
of medical chart data collected for 
clinical purposes has known limi-
tations; however, we believe that 
these findings will inform future 
prospective investigations as well as 
quality improvement interventions. 

Conclusions

	 It will be important for future 
analysis to explore how health care 
system factors such as primary care 
physician alignment, variations in 
insurance co-payment, provider 
treatment inertia, and patient/pro-
vider communication impact these 

We found that in a large, 
diverse patient population, 

race had a significant 
association with diabetes 
prevalence and glycemic 

control…

with Black patients in all income 
quartiles (P<.001). No significant 
difference by income was seen 
among Black patients (P=.094). 

Discussion

	 We found that in a large, diverse 
patient population, race had a sig-
nificant association with diabetes 
prevalence and glycemic control, 
even after controlling for econom-
ic status based on zip code. Black 
patients had a consistently higher 
prevalence and worse control of the 
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observed gaps in quality. Future 
studies could also focus on identify-
ing effective approaches to address-
ing the social factors that adversely 
affect patient ability to manage their 
disease, including medication ac-
cess, lifestyle changes, and participa-
tion in diabetes education services.
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