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ABSTRACT

PURPOSE African Americans are at increased risk for diabetes mellitus and hyper-
tension, and rural residents have historically had decreased access to care. It is
unclear whether living in a rural area and being African American confers added
risks for diagnosis and control of diabetes and hypertension. The purpose of this
study was to examine the prevalence of diagnosed diabetes and hypertension, as
well as control of both conditions, among rural and urban African Americans and
whites.

METHODS We conducted an analysis of the Third National Health and Nutrition

Examination Survey (1988-1994). Non-Hispanic African Americans and non-His-

panic white adults 20 years and older were classified according to rural or urban

residence (n = 11,755). Investigated outcomes were previously diagnosed diabe-
tes mellitus and hypertension and control of diabetes and hypertension.

RESULTS The prevalence of diagnosed diabetes was 4.5% for urban whites, 6.5%
for rural whites, 6.0% for urban African Americans, and 9.5% for rural African
Americans. Among patients with diagnosed diabetes, 33% of rural whites, 43%
of urban whites, 45% of urban African American, and 61% of rural African
Americans had glycosylated hemoglobin (HbA,) levels of 8% or higher (P <.01).
Among patients with diagnosed hypertension, 11% of rural whites, 13% of urban
whites, 20% of urban African Americans, and 23% of rural African Americans had
diastolic blood pressure greater than 90 mmHg (P <.01). In regression models
controlling for relevant variables, including body mass index, health status, access
to care, education, income, and insurance, compared with rural African Americans,
rural and urban whites were significantly more likely to have better glycemic con-
trol and diastolic blood pressure control. Urban African Americans also had better
diabetes control than rural African Americans.

CONCLUSIONS In this nationally representative sample, rural African Americans
are at increased risk for a lack of control of diabetes and hypertension.

Ann Fam Med 2004;2:563-568. DOI: 10.1370/afm.119.

INTRODUCTION

iabetes mellitus and hypertension are common and potentially

disabling chronic diseases, affecting more than 16 million and

50 million persons, respectively, in the United States.'”* Persons
with diabetes are at increased risk for a number of serious complications,
including retinopathy, renal disease, and heart disease.*® Persons with
hypertension are at increased risk for a number of serious complications,
including stroke and congestive heart failure.” Compared with whites,
African Americans have higher rates of hypertension and diabetes and
have a disproportionately higher rate of complications."®

Rural and minority populations have historically had problems access-

ing care and are particularly vulnerable to the consequences of lower
access to care .'" Limited access to health care services results in fewer
medical visits, underdiagnosis, lower rates of recommended monitoring
tests for diabetes, and less than optimal health outcomes.'*"'* Reducing
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disparities in access to care can lead to improved out-
comes indistinguishable from those for fully insured
persons with full access to care.'”'®

Although the data suggest that persons living in
rural areas and African Americans are more likely to
have diabetes or hypertension, it is unclear whether
both being African American and living in a rural area
puts persons at even greater risk for having these dis-
eases than either factor alone. Moreover, little informa-
tion has been available regarding inadequate control of
diabetes and hypertension among rural African Ameri-
cans. Thus, the purpose of this study was to examine,
in a nationally representative sample of US adults, the
prevalence of diagnosed diabetes and hypertension,
as well as control of both conditions, among urban
whites, rural whites, urban African Americans, and
rural African Americans.

METHODS

The study is an analysis of the National Health and
Nutrition Examination Survey (NHANES) I1I, 1988
to 1994. NHANES III collected multistage, stratified,
clustered samples from the US civilian, noninstitution-
alized population. Detailed information on the plan
and operation of the NHANES III has been previously
published."

Three of the 5 NHANES data files were selected
for analysis: the household adult data file, examination
data file, and laboratory data file. We excluded any
person who did not participate in all 3 parts of the
survey. Adults are defined by the National Center for
Health Statistics (NCHS) and this study as any nonin-
stitutionalized civilian 20 years of age or older.

The analysis of the NHANES III was modified
to investigate rural-urban issues. Working with the
NCHS Research Data Center, we were able to merge
participant residence in a metropolitan statistical area,
data not available in the public use data sets, with
the other public use NHANES III data. All findings
reported in this study were checked at the NCHS
Research Data Center by the confidentiality officer
before being released to the investigators.

The Institutional Review Board of the Medical Uni-
versity of South Carolina reviewed the research plan
and certified it as exempt.

Variables

Independent Variables

The participant's race and ethnicity were self-reported.

We used the NHANES Il racial and ethnic categories of

non-Hispanic white and non-Hispanic African American.
Residence in a metropolitan statistical area was

categorized as urban, whereas residence outside a met-

ropolitan statistical area was considered rural for the
purposes of this study:.

Dependent Variables

A diagnosis of diabetes was assessed by an item asking
whether a doctor has ever told the participant that he
or she has diabetes. Persons with gestational diabetes
were excluded from this categorization.

Among patients with diagnosed diabetes, we
assessed glycemic control and the presence of diabetic
retinopathy. For glycemic control we classified persons
with a glycosylated hemoglobin (HbA,.) level of 8% or
higher as having poor control, because this level cor-
responds to the American Diabetes Association action
point for glycemic control.?*?!

A diagnosis of hypertension was assessed by an
item asking whether the participant had ever been told
on at least 2 occasions by a doctor that he or she has
high blood pressure or hypertension.

Among patients with diagnosed hypertension, we
assessed systolic and diastolic blood pressure for control.
We examined systolic and diastolic blood pressure sepa-
rately. Control was defined as a systolic blood pressure
of 140 mmHg or less or a diastolic pressure of 90 mmHg
or less. As with diabetes, we also assessed whether
patients with diagnosed hypertension were using physi-
cian-prescribed medications for blood pressure control.

Covariates and Confounding Variables

We measured several variables that might affect the
likelihood of recognition and control of diabetes and
hypertension. These variables included a single 5-point
item (excellent to poor) rating of self-perceived health
status. We categorized the population according to
data from the physical examination and computed the
body mass index (BMI) (kg/m?). We also assessed the
sex and age of the participant.

Several social variables were also measured as
potential covariates. Usual source of care was mea-
sured as whether the participant reported a usual
place for health care and, if so, a usual doctor. Fur-
thermore, outpatient visits and hospital stays in the
past 12 months were assessed, as well as how long it
had been since the last doctor visit. Each participant's
total annual household income, attained education,
and presence of health insurance were assessed. We
categorized health insurance as publicly funded (eg,
Medicaid, Medicare, CHAMPUS), privately funded,

or no insurance.

Analysis

The population under study was restricted to adult non-
Hispanic African Americans and non-Hispanic whites
(n = 11,755) in an effort to have sufficient raw numbers

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG + VOL. 2, NO. 6 * NOVEMBER/DECEMBER 2004

~ >



DIABETES CONTROL AND HYPERTENSION

to make valid population estimates for the rural and
urban groups. The total numbers of persons used in

the analysis for each of the 4 groups were 4,978 urban
whites, 2,119 rural whites, 3,729 urban African Ameri-
cans, and 929 rural African Americans. Because minori-
ties were oversampled and a complex sampling design
was used in the NHANES 111, sampling weights provided
by the National Center for Health Statistics were used to
compute population estimates based on weighted param-
eter estimates and standard errors. The SUDAAN statis-
tical package (RTI International, Research Triangle Park,
NC) was used to provide national estimates representa-
tive of the adult civilian, noninstitutionalized population.

Chi-square analyses were used to compare the cat-
egorical data. Two sets of logistic regression models
were computed to determine the independent rela-
tionship of the residence/race variable with control of
disease. The regressions focused on the outcomes of
elevated HbA,. levels among participants with diag-
nosed diabetes and of elevated systolic and diastolic
blood pressure among participants with diagnosed
hypertension. The first models focused on demo-
graphic and health-related variables—residence/race,
age, sex, BMI, and perceived health status. The second
set of models added to those variables the social and
access variables of income, insurance status, education,
usual source of care, and number of times seeing the
doctor in the past year.

Because models with dummy variables, such as the
residence/race variable used here, compare the odds of
a category with the reference category (everyone with
rural African Americans), comparisons between other
categories cannot be made. Consequently, we also
computed the models with urban whites as the refer-
ence category so that a greater understanding of the
relationship between the groups could be made.

RESULTS

The demographic characteristics of the adult US
population meeting our inclusion criteria are featured
in Table 1. Rural African Americans have worse self-
reported health status than their counterparts, are
more likely to be overweight (BMI >25), and are the
least likely to have finished high school.

The findings related to access to care for the popu-
lation are also featured in Table 1 and indicate that
rural adults have a higher likelihood than urban adults
of having a usual provider. Urban African Americans
are the least likely to have a usual provider. Urban
whites have the highest proportion with health insur-
ance and the highest proportion with annual house-
hold incomes greater than $20,000.

Rural African Americans are more likely than the

other groups to have previously diagnosed hyperten-
sion or diabetes (Table 2), with the lowest prevalence
among urban whites. Table 2 shows that for glycosyl-
ated hemoglobin, rural African Americans are the least
likely to be in control. Among patients with hyperten-
sion, rural African Americans have the highest propor-
tion of persons with elevated diastolic blood pressure,
although no significant relationship was found for the
residence/race categorization and systolic hypertension.

Rural African Americans are more likely than the
other residence/race groups to have been recom-
mended to take medication for their hypertension
(82.7%) and have a larger discrepancy between the
proportion who were recommended to take medication
and those who are currently on medication. In terms
of the discrepancy between recommendation and use,
rural African Americans had a 24.4% difference, and
rural whites had a 17.0% difference.

The results in Table 3 display the relationship
between the residence/race categories and intermedi-
ate measures of control for patients with diabetes while
adjusting for potential confounding variables. The data
indicate that rural African Americans are substantially
worse than the other groups in terms of glycemic con-
trol. In full-model analyses that used urban whites as
the reference category, urban African Americans were
not significantly different from urban whites in terms
of glycemic control (odds ratio [OR] = 0.94, 95% con-
fidence interval [Cl], 0.58-1.53). Compared with both
rural and urban whites, rural African Americans had
a higher likelihood of elevated systolic and diastolic
blood pressure. Rural and urban African Americans,
however, do not differ significantly in blood pressure
control. In full analyses that used urban whites as the
reference category, urban African Americans had sig-
nificantly worse control of both systolic (OR = 1.57,
95% CI, 1.25-1.97) and diastolic blood pressure (OR
= 1.71,95% CI, 1.24-2.36). The addition of the access
and socioeconomic factors in the full model did not
eliminate the significant association between being
rural and African American and having worse control
of diabetes and hypertension.

DISCUSSION

The results of this study indicate that for diabetes and
hypertension there is a double dose of risk for rural
African Americans. This group has higher rates of
diagnosed diabetes and hypertension, as well as worse
glycemic control among patients with diabetes and
worse diastolic blood pressure control among those
with diagnosed hypertension. In adjusted and unadjust-
ed population estimates, rural African Americans with
diagnosed diabetes have significantly worse glycemic
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Table 1. Population Estimates of Demographic Characteristics and Access to Care Indicators

Urban African

Rural African

Urban Whites Rural Whites Americans Americans
Characteristics (n = 106,830,224) (n = 28,330,66) (n = 16,845,014) (n = 2,547,044) P
and Indicators % % % % Value
Age <.01
20-34 33.1 27.6 41.7 33.3
35-49 31.3 25.2 31.3 29.2
50-64 18.3 21.4 15.1 19.0
65+ 17.3 25.8 11.8 18.5
Sex, male 48.2 47.0 44.9 43.0
Health status <.01
Excellent 22.7 18.6 17.1 10.1
Very good 34.7 30.0 24.1 17.2
Good 30.4 32.7 37.0 42.3
Fair 9.7 14.3 17.9 22.9
Poor 2.4 4.4 3.8 7.4
Body mass index <.01
<18.5 2.6 2.6 2.4 3.3
18.5-24.9 44.6 40.0 36.4 33.9
25.0-29.9 32.0 35.0 32.7 29.0
30.0+ 20.7 22.4 28.4 33.8
Highest year of school 46.8 28.4 30.5 14.7
completed >12y
Health Insurance <.01
Public 6.1 8.9 21.1 27.9
Private 85.4 79.1 64.0 58.8
None 8.4 12.0 14.9 13.2
Income >$20,000 75.4 56.7 48.2 28.9
Usual source of care, none 20.7 16.0 24.3 15.9
Hospital stays in last year <.01
No visits 88.2 86.50 84.4 84.5
1 visit 8.4 10.2 11.4 11.4
2 or more visits 3.4 3.3 4.2 4.0
Physician visits in last year .09
No visits 20.3 22.3 21.8 22.7
1 visit 21.6 19.4 22.9 21.6
2 or more visits 58.0 58.3 55.4 55.7
Time since physician visit 82.8 80.8 82.4 81.7
<12 mo
Table 2. Diagnosis and Control of Diabetes and Hypertension
Urban Rural
Urban Rural African African
Whites Whites Americans Americans P
Characteristic % % % % Value
Previously diagnosed diabetes 4.5 6.5 6.0 9.5 <.01
Previously diagnosed hypertension 23.3 28.5 28.8 36.0 <.01
Pr:}’x;‘fe'é ﬂg%‘fssgog‘abetes and 42.6 326 45.4 60.6
Previously diagnosed hypertension
and elevated systolic blood 38.6 38.1 41.7 441
pressure, > 140 mmHg
Previously diagnosed hypertension
and elevated diastolic blood 13.5 11.0 20.2 23.2

pressure, >90 mmHg

HbA,. = glycosylated hemoglobin.

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG + VOL. 2, NO. 6 * NOVEMBER/DECEMBER 2004

566 i




DIABETES CONTROL AND HYPERTENSION

Table 3. Likelihood of Having Poor Glycemic
and Blood Pressure Control Among Adults with
Previously Diagnosed Diabetes and Hypertension
Adjusted Models* 0Odds Ratio 95% CI
Adults with diabetes
Elevated HbA,*
Urban whites 0.49 0.26-0.93
Rural whites 0.32 0.20-0.49
Urban African Americans 0.49 0.32-0.76
Rural African Americans 1.00 1.00-1.00
Elevated HbA,*
Urban whites 0.55 0.31-0.95
Rural whites 0.33 0.21-0.52
Urban African Americans 0.53 0.34-0.82
Rural African Americans 1.00 1.00-1.00
Adults with hypertension
Elevated systolic blood pressure*
Urban whites 0.67 0.54-0.83
Rural whites 0.54 0.39-0.75
Urban African Americans 1.06 0.85-1.31
Rural African Americans 1.00 1.00-1.00
Elevated systolic blood pressuret
Urban whites 0.68 0.54-0.85
Rural whites 0.53 0.38-0.76
Urban African Americans 1.07 0.85-1.34
Rural African Americans 1.00 1.00-1.00
Elevated diastolic blood presssure*
Urban whites 0.44 0.29-0.67
Rural whites 0.40 0.23-0.68
Urban African Americans 0.77 0.50-1.17
Rural African Americans 1.00 1.00-1.00
Elevated diastolic blood pressuref
Urban whites 0.45 0.30-0.68
Rural whites 0.40 0.24-0.68
Urban African Americans 0.77 0.50-1.17
Rural African Americans 1.00 1.00-1.00
Note: elevated hemoglobin = HbA;. 28.0%; elevated systolic blood pressure =
> 140 mmHg; elevated diastolic blood pressure = >90 mmHg.
Cl = confidence interval; HbA; = glycosylated hemoglobin.
* Adjusted for age, sex, level of income, insurance coverage, and level of education.
t Adjusted for age, sex, level of income, insurance coverage, level of education,
self-reported health status, length of time with disease, body mass index, usual
source of care, number of times seeing physician within last year.

control when compared with urban African Americans
and both rural and urban whites. Moreover, among
persons with diagnosed hypertension, rural African
Americans have worse diastolic blood pressure control
when compared with both urban and rural whites. The
results are consistent with findings of previous studies,
suggesting increasing risk associated with minority sta-
tus, but our results extend previous findings to explore
the situation for residents of rural areas. The findings
of this study have implications with regard not only

to providing health care services but also to design-

ing policies that will guide the future delivery of rural
health care. Providing services that optimally meet the
greater needs of the rural minority populations will be
important to reduce the incidence of health problems

and premature mortality in this high-risk group.

Rural African Americans far exceeded urban Afri-
can Americans and rural whites in the percentage of
persons who regarded their health status as fair or
poor. Past data have suggested worse self-perceived
health status among rural adults.?>* [t would appear
that being rural and African American is associated
with substantially worse perceived health.

Although the effect of access to care and insurance
status on control of diabetes and hypertension was
addressed in the regression models, many differences
between the groups persisted even after controlling for
access to care and insurance. Access to care, at least
as it was measured here, does not explain why rural
African Americans fare so poorly. It is possible that
global measures of access to care may mask differences
in access or quality of care. The finding that rural
African Americans have worse diastolic blood pres-
sure control than rural whites even after controlling
for access to care may be represented in the finding
that substantially more rural African Americans were
recommended by a physician to take blood pressure
medication, yet fewer are currently on treatment. The
recent Institute of Medicine report documenting the
issue of unequal treatment for racial and ethnic groups
points to factors at both the patient and system level
that may affect quality of care.?” These factors (eg,
cultural sensitivity in assessing signs and symptom:s,
the ability to gather a relevant medical history, and
patient adherence to treatment) may be playing a role
in the diagnosis and control of chronic conditions and
will not be assessed in a measure documenting simply
whether the patient reports a usual source of care.

There are several limitations to this analysis that
need to be mentioned. First, although the NHANES
I contains substantial clinical data that arose from
examinations or laboratory tests, much of the data in
this study are based on self-reports. Specifically, there
may be some memory or self-report bias involved in
reporting on whether a doctor told the participant that
he or she had a certain condition (eg, diabetes). Sec-
ond, although metropolitan statistical areas are com-
monly used as indicators of rural or urban residence,
classifying persons in this way might miss some of the
nuances needed in gaining an accurate picture of rural
health care needs. Classifying persons as residents of
suburban, rural, and urban locales might have yielded
different results. Third, because of sample size restric-
tions for persons in rural areas in the NHANES III, the
study is limited to non-Hispanic whites and African

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG + VOL. 2, NO. 6 * NOVEMBER/DECEMBER 2004

~ g



DIABETES CONTROL AND HYPERTENSION

Americans. Obviously, this picture of US adults is
limited; however, it does provide a direction for future
research. Fourth, the NHANES III provided an assess-
ment of whether the participant had health insurance
and of type of insurance, but because it did not address
the adequacy of insurance coverage, underinsurance
cannot be assessed. Further, access-to-care variables
might not assess the difficulties and costs associated
with transportation to health care facilities. Fifth,
although the NHANES III had a very high response
rate, some participants had missing data on different
variables, which might affect the generalizability of
the findings. Sixth, because the NHANES 1999-2000
survey has not yet released access-to-care information
(December 2003), this data set is the most up-to-date
available. Even so, the current data are 9 to 15 years
old. Finally, this study is cross-sectional in nature, and
thus causality cannot be established.

In summary, the national population estimates pre-
sented here show that African Americans, especially
those residing in rural areas, are more likely to be less
well educated, to be overweight, and to report poorer
health status. Beyond these factors, they also are more
likely to have poorly controlled diabetes and poorly
controlled diastolic blood pressure. This study has
provided important data to support the wisdom of
mounting a vigorous effort to address the health prob-
lems of persons residing in rural areas, especially those
who are of lower income and are African American.

If greater success is to be attained, a more extensive
initiative will be needed in the form of persons, pro-
grams, and resources to address the health needs that
have been identified in this study.

To read or post commentaries in response to this article, see it
online at http://Iwww.annfammed.org/cgil/content/full/2/6/563.
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