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SYNOPSIS

Objective. We examined actions to control high blood pressure (HBP) and 
health-care provider recommendations for blood pressure control among adults 
by racial/ethnic group and rural/urban residence. 

Methods. We examined data from 45,024 participants with HBP in the 2007 
Behavioral Risk Factor Surveillance System (BRFSS) survey. We used multiple 
logistic regression analyses to assess the independent association between 
current actions to control HBP and health-care provider recommendations for 
blood pressure control by race/ethnicity and rural/urban status after accounting 
for confounders.

Results. Black people, regardless of rural or urban residence, were more likely 
to report reducing salt and alcohol intake, changing eating habits, and tak-
ing medications than both white urban and white rural adults. Black people, 
regardless of rural or urban status, were more likely to be advised to cut down 
on salt, reduce alcohol use, and change eating habits. Black rural adults were 
also more likely to report being advised to take medications than white urban 
adults, while white rural adults were less likely to be advised to exercise than 
white urban adults.

Conclusions. Race/ethnicity and rural/urban status have a differential effect on 
actions to control HBP and provider advice to control HBP. 
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High blood pressure (HBP) or hypertension is a 
global health-related challenge with a high prevalence 
worldwide. Twenty-six percent of the adult popula-
tion worldwide had HBP in 2000, and this number is 
projected to increase to nearly 30% in 2025.1 These 
figures are of considerable concern because HBP is 
the leading cause of cardiovascular disease,2 the lead-
ing risk factor associated with mortality,3 and the third 
leading cause of disability-adjusted life-years.3 Recent 
data from the Centers for Disease Control and Pre-
vention (CDC) National Center for Health Statistics 
suggest HBP prevalence of about 29% among adults 
aged 18 years or older in the U.S. in 2005–2006.4 The 
estimated direct and indirect cost of HBP in the U.S. 
for 2009 was $73.4 million.5 Taken together, these 
data highlight the significant burden of HBP on both 
individuals and society. 

There is considerable interest in better understand-
ing current racial/ethnic differences in the prevalence 
of HBP. Data from the National Health and Nutrition 
Examination Survey (NHANES) revealed a significantly 
higher prevalence of HBP among black compared with 
white people in the U.S.4,6 From 2005 to 2006, the 
age-adjusted prevalence of hypertension for the entire 
study population was 29%; however, the prevalence 
among black people was higher than among white 
people (41% vs. 28%).4 

Higher rates of HBP among African Americans were 
also reported from the Multi-Ethnic Study of Athero-
sclerosis, a population-based study of adults without 
clinical cardiovascular disease designed to examine 
the association among ethnicity, HBP, and HBP treat-
ment. The prevalence of HBP was significantly higher 
in African Americans (60%) compared with Caucasians 
(38%) (p0.001), and the percentage of adults treated 
for HBP who remained uncontrolled adults was also 
higher among African Americans (35%) compared with 
Caucasians (24%) (p0.0001). These findings suggest 
significant disparities in the prevalence of HBP among 
U.S. black adults—a group with one of the highest HBP 
prevalences in the world. More alarming, there are 
data to suggest that black people develop HBP earlier 
in life, are at 1.8 times greater risk of fatal stroke, and 
are at 1.5 times greater risk of end-stage kidney disease 
than other racial/ethnic groups.7 In addition, a study by 
Hertz and colleagues noted a racial disparity in blood 
pressure control even among those who were being 
treated pharmacologically that could not be explained 
by non-pharmacologic management, health insurance, 
or educational attainment.8 

There are also data to suggest disparities in HBP 
prevalence by residential status. In multivariate mod-
els containing all available variables (e.g., age, race, 

gender, number of physician visits, comorbidities, and 
rural status), King and colleagues found that higher 
rates of uncontrolled HBP among males (odds ratio 
[OR] 5 2.04, 95% confidence interval [CI] 1.17, 
3.55) and individuals from a rural setting (OR50.30, 
95% CI 0.16, 0.55) were significantly associated with 
blood pressure control.9 In an analysis of data from 
NHANES III (1988–1994), which included 11,755 
African American and white adults aged 20 years and 
older who were classified by residential status (rural or 
urban), Mainous and colleagues found HBP (diastolic 
blood pressure 90 millimeters of mercury [mmHg]) 
in 11% of rural white people, 13% of urban white 
people, 20% of urban African Americans, and 23% of 
rural African Americans (p0.01). Interestingly, the 
prevalence of HBP was double among rural African 
Americans compared with rural white people even 
after controlling for access to care. Mainous et al. also 
found that rural African Americans were more likely 
to receive a provider recommendation for blood pres-
sure medications than individuals from other racial/
residential groups.10 However, despite receiving more 
recommendations for medications, a larger discrepancy 
(24.4%) existed between those African Americans who 
were recommended medications and those who were 
currently on medications (i.e., complied with the rec-
ommendation). In contrast, the discrepancy between 
rural white people who were given a recommendation 
to take medications and those who were currently tak-
ing medications was 17.0%.

Taken together, these findings highlight the need to 
better understand the interplay between racial/ethnic 
and rural/urban status in HBP control. We examined 
current actions to control blood pressure relative to 
provider-advised actions to control blood pressure in 
a national sample of adults with HBP. This study used 
data from the 2007 Behavioral Risk Factor Surveillance 
System (BRFSS)11 to determine if respondent-initiated 
actions to control blood pressure and health-care 
provider-recommended actions to control blood pres-
sure differed by race and residential status. Additionally, 
we examined the independent effect of health-care 
provider advice on the odds of changing actions to 
control blood pressure. These data are critical to bet-
ter understanding health disparities in HBP control at 
both the individual and provider levels.

RESEARCH DESIGN AND METHODS 

Study setting and sample 
We analyzed data from the 2007 BRFSS, a state-based, 
random-digit-dialing telephone survey of the U.S. adult 
population sponsored by CDC.11 The BRFSS uses a 
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complex design involving stratification, clustering, and 
multistage sampling to yield nationally representative 
estimates. 

Demographic and socioeconomic characteristics 
The BRFSS provides information on a wide range of 
demographic and background characteristics. All key 
variables used in this study were based on self-report. 
For the purposes of the current study, we created four 
age categories: 18–34, 35–49, 50–64, and 65 years 
of age. We combined race and metropolitan status 
to create four racial/residential groups: urban white 
people, rural white people, urban black people, and 
rural black people. We then created four levels of 
education (high school graduate, high school gradu-
ate, college graduate, and college graduate) and 
four income categories ($25,000; $25,000–$49,999; 
$50,000–$74,999; and $75,000).

Marital, employment, and insurance status were 
recoded and treated as binary variables. For example, 
individuals who were divorced, widowed, separated, 
or never married were classified as “not married” 
relative to those who reported being married. We 
took the same approach for both employment and 
insurance status. In other words, we defined marital 
status as married vs. not married, employment status 
as employed vs. unemployed, and insurance status as 
insured vs. uninsured. Finally, we defined access to care 
as any visit to a health-care provider within 12 months 
of study participation, and perceived health status as 
excellent/very good/good vs. fair/poor. 

High blood pressure 
Presence of HBP was based on a participant’s response 
(yes/no) to the following question: “Were you told on 
two or more different visits to a doctor or other health 
professional that you had HBP?” 

Actions to control blood pressure 
Respondent actions to control blood pressure were 
based on self-report. Responses were derived from 
the 2007 BRFSS Actions to Control Blood Pressure 
module. Respondents were asked, “Are you now doing 
any of the following to help lower or control your 
blood pressure?” Respondents indicated if they were 
(1) changing their eating habits, (2) cutting down 
on salt, (3) reducing alcohol use, and (4) exercising. 
Respondents were also asked, “Are you currently taking 
medications for your blood pressure?” as part of the 
2007 BRFSS survey. 

Advised actions to control blood pressure 
Respondent provider-advised actions to control blood 
pressure were based on self-report. Responses were 
also derived from the 2007 BRFSS Actions to Control 
Blood Pressure module. Respondents were asked, “Has 
a doctor or other health-care professional ever advised 
you to do any of the following to help lower or control 
your blood pressure?” Respondents indicated if they 
were advised to (1) change their eating habits, (2) 
cut down on salt, (3) reduce their alcohol use, (4) 
exercise, or (5) take medications. 

Statistical analyses 
We used Stata® version 10.012 for all statistical analyses. 
We performed five types of analyses. First, we compared 
demographic characteristics of patients with HBP by 
race/residential status (urban white people, rural white 
people, urban black people, and rural black people) 
using Chi-square tests. Second, we compared actions 
to control blood pressure and health provider advice/
recommendations to control blood pressure by race/
residential status using Chi-square tests. Third, we ran 
separate multiple logistic regression models to assess 
the independent association between race/residential 
status and each action to control blood pressure and 
health provider advice/recommendation to control 
blood pressure. Fourth, we ran separate multiple logis-
tic regression models to assess the independent effect 
of provider advice on the odds of changing behavior 
among those who received advice on actions to control 
blood pressure. Fifth, we ran separate multiple logis-
tic regression models to assess the adjusted odds of 
completing actions to control blood pressure among 
a subpopulation of respondents who received specific 
health provider advice/recommendations to control 
blood pressure. 

For each model, we used each action or advice/
recommendation to control blood pressure as the 
dependent variable; race/residential status as the 
primary independent variable; and age, sex, educa-
tion, income, marital status, employment, insurance 
status, and health status as covariates. We included all 
relevant demographic variables in the adjusted models 
because they were significantly different across race/
residential groups and were conceptually related to 
the outcomes of interest. 

RESULTS

The 2007 BRFSS sample included 430,912 adults. Of 
this number, 153,510 responded “yes” to the following 
question, “Have you ever been told by a doctor, nurse, 
or other health professional that you have high blood 
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pressure?” These respondents represented 27.6% of 
the U.S. population based on weighted percentages. 
Subsequently, 56,398 of the 153,510 respondents were 
asked questions in the Actions to Control Blood Pres-
sure module, which was administered in 21 states. CDC 
deems this sample representative of individuals with 
HBP in the U.S. population. Of the individuals who 
completed the module, 45,024 reported being told 
on two or more different visits to a doctor or other 
health professional that they had HBP. These individu-
als (n545,024) comprised our final sample and were 
used for all analyses. We selected these individuals for 
our final sample because individuals with diagnosed 
HBP on two or more occasions had a high likelihood 
of having true HBP. 

Of our final sample of 45,024 respondents, 63% were 
categorized as white urban, 20% as white rural, 13% 
as black urban, and 4% as black rural. Of this sample, 
52% were female, 37% were 65 years of age, 33% had 
a high school education, and 34% had a household 
income $25,000. Sixty percent were married; 77% 
were employed; 65% reported that their health was 
excellent, very good, or good; 90% were insured; and 
92% had access to a health-care provider. Table 1 com-

pares the demographic characteristics of adults with 
HBP by race/residential status (urban white people, 
rural white people, urban black people, and rural black 
people). There were significant differences in race/
residential status by gender, age, education, income, 
marital status, perceived health status, insurance, and 
health provider.

Table 2 compares current and advised actions to 
control blood pressure by race/residential status. Black 
rural and black urban adults were more likely to report 
cutting down on salt, reducing alcohol use, changing 
eating habits, and exercising as an action to control 
blood pressure than their white counterparts. Black 
rural and black urban adults also were more likely 
to report being advised to cut down on salt, reduce 
alcohol use, change their eating habits, and exercise 
than white urban and white rural adults. There were 
no statistically significant differences in the likelihood 
of being advised to take blood pressure medications 
by race/residential status.

Table 3 presents the adjusted odds of current actions 
and advised actions to control blood pressure by race 
and residential status using white urban adults as the 
reference group and controlling for clinically relevant 

Table 1. Demographic characteristics of urban/rural black and white  
U.S. adults with high blood pressure (n=45,024)a 

Demographic characteristics

White urban White rural Black urban Black rural

(n524,043, 63.0%) 
Percent

(n514,225, 20.2%) 
Percent

(n54,259, 13.1%) 
Percent

(n52,497, 3.7%) 
Percent P-value

Gender: female 50.6 50.8 60.0 60.5 0.001
Age (in years) 0.001
 18–34 5.9 6.3 9.3 8.8
 35–49 19.2 19.5 23.5 25.9
 50–64 35.9 36.9 41.2 37.7
 65 39.1 37.3 26.1 27.6
Education 0.001
 High school graduate 11.7 17.1 17.7 29.4
 High school graduate 30.6 39.0 36.2 37.2
 College graduate 27.1 24.5 25.3 20.5
 College graduate 30.6 19.5 20.9 12.9
Income 0.001
 $25,000 28.8 38.3 43.9 63.9
 $25,000–$49,999 27.5 30.9 29.6 24.2
 $50,000–$74,999 16.5 15.4 11.8 06.6
 $75,000 27.2 15.4 14.7 05.2
Married 62.7 65.9 43.3 42.8 0.001
Employed 77.9 76.9 75.3 81.9 0.252
Health status 0.001
 Excellent/very good/good 68.6 62.6 61.5 52.9
 Fair/poor 31.4 37.4 38.5 47.1
Insured 91.6 88.8 86.0 81.2 0.001
Health provider 92.9 92.1 89.7 89.1 0.001

a2007 Behavioral Risk Factor Surveillance System survey: Actions to Control Blood Pressure module
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variables. In comparisons of current actions to control 
blood pressure, black urban adults were significantly 
more likely to report cutting down on salt (adjusted OR 
[AOR] 5 2.37, 95% CI 1.73, 3.23), reducing alcohol 
use (AOR52.04, 95% CI 1.54, 2.70), changing eating 
habits (AOR51.94, 95% CI 1.52, 2.48), and taking 
medications (AOR51.78, 95% CI 1.27, 2.48) than 
white urban adults. Similarly, black rural adults were 
significantly more likely to report cutting down on 

salt (AOR52.77, 95% CI 1.78, 4.31), reducing alcohol 
use (AOR52.77, 95% CI 1.67, 4.57), changing eating 
habits (AOR52.44, 95% CI 1.68, 3.53), and taking 
medications (AOR52.16, 95% CI 1.47, 3.17) than 
white urban adults. 

Comparisons of advised actions to control HBP by 
race and residential status indicated that black urban 
adults were significantly more likely to be advised to 
cut down on salt (AOR51.68, 95% CI 1.30, 2.15), 

Table 2. Current and advised actions to control blood pressure among  
urban/rural black and white U.S. adults with high blood pressurea

Actions to control blood pressure

White urban White rural Black urban Black rural

(n524,043, 63.0%) 
Percent

(n514,225, 20.2%) 
Percent

(n54,259, 13.1%) 
Percent

(n52,497, 3.7%) 
Percent P-value

Current actions
 Cutting down on salt 82.6 82.2 91.7 92.8 0.001
 Reducing alcohol use 77.2 83.0 89.2 91.7 0.001
 Changing eating habits 71.2 71.0 84.0 83.2 0.001
 Exercising 68.2 65.2 71.2 69.6 0.001
 Taking blood pressure medications 87.1 87.9 88.9 89.5 0.206

Advised actions 
 Cutting down on salt 72.2 73.7 81.5 86.4 0.001
 Reducing alcohol use 61.4 68.9 75.2 82.0 0.001
 Changing eating habits 64.0 66.1 74.1 79.3 0.001
 Exercising 78.0 74.3 81.3 82.0 0.001
 Taking blood pressure medications 93.1 94.0 93.0 95.6 0.164

a2007 Behavioral Risk Factor Surveillance System survey: Actions to Control Blood Pressure module

Table 3. Adjusted odds ratios of current and advised actions to control blood pressure  
among urban/rural black and white U.S. adults with high blood pressurea,b

Actions to control blood pressure

White rural Black urban Black rural

AORc 95% CI AORc 95% CI AORc 95% CI

Current actions
 Cutting down on salt 0.91 0.76, 1.09 2.37d 1.73, 3.23 2.77d 1.78, 4.31
 Reducing alcohol use 1.10 0.91, 1.32 2.04d 1.54, 2.70 2.77d 1.67, 4.57
 Changing eating habits 0.87 0.74, 1.01 1.94d 1.52, 2.48 2.44d 1.68, 3.53
 Exercising 0.97 0.83, 1.14 1.21 0.96, 1.53 1.15 0.87, 1.51
 Taking blood pressure medications 1.15 0.93, 1.42 1.78d 1.27, 2.48 2.16d 1.47, 3.17

Advised actions 
 Cutting down on salt 0.97 0.83, 1.13 1.68d 1.30, 2.15 2.21d 1.58, 3.08
 Reducing alcohol use 1.08 0.94, 1.26 1.57d 1.26, 1.95 2.18d 1.64, 2.91
 Changing eating habits 0.96 0.82, 1.12 1.42d 1.11, 1.81 1.66d 1.20, 2.27
 Exercising 0.77d 0.65, 0.92 1.20 0.92, 1.59 1.26 0.87, 1.82
 Taking blood pressure medications 1.28 0.92, 1.77 1.26 0.85, 1.87 2.51d 1.36, 4.61

a2007 Behavioral Risk Factor Surveillance System survey: Actions to Control Blood Pressure module
bWhite urban is the reference group.
cAdjusted for age, gender, education, income, marital status, employment status, health status, and insurance
dSignificant at p0.05

AOR 5 adjusted odds ratio

CI 5 confidence interval
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reduce alcohol use (AOR51.57, 95% CI 1.26, 1.95), 
and change eating habits (AOR51.42, 95% CI 1.11, 
1.81) than white urban adults. Similarly, black rural 
adults were significantly more likely to report being 
advised to cut down on salt (AOR52.21, 95% CI 1.58, 
3.08), reduce alcohol use (AOR52.18, 95% CI 1.64, 
2.91), change eating habits (AOR51.66, 95% CI 1.20, 
2.27), and take medications (AOR52.51, 95% CI 1.36, 
4.61) than white urban adults. Finally, white rural adults 
were significantly less likely to report being advised to 
exercise (AOR50.77, 95% CI 0.65, 0.92) than white 
urban adults. 

To determine the independent effect of health 
provider advice on the odds of changing behavior for 
those who received advice, we completed additional 
analyses. We found that those respondents who were 
advised to cut down on salt were almost four times 
more likely to do so (OR53.93, 95% CI 3.36, 4.60) than 
those who had not received specific advice. Similarly, 
those who were advised to reduce alcohol use were 
almost six times more likely to do so (OR55.85, 95% 
CI 4.99, 6.86), those who were advised to change their 
eating habits were more than three times more likely 
to do so (OR53.45, 95% CI 2.99, 3.98), those who 
were advised to exercise were two times more likely 
to do so (OR52.07, 95% CI 1.76, 2.44), and those 
who were advised to take blood pressure medications 
were 38 times more likely to do so (OR538.20, 95% 
CI 27.03, 53.98) than those who were not advised to 
take blood pressure medications. All values for these 
analyses were statistically significant at p0.05 (data 
not shown). 

Table 4 presents the adjusted odds of current actions 
to control blood pressure among a subpopulation of 
individuals who received advice on actions to control 
blood pressure by race and residential status using, 

white urban adults as the reference group and control-
ling for clinically relevant variables. In comparisons of 
current actions to control blood pressure, black urban 
adults were significantly more likely to report cutting 
down on salt (AOR51.95, 95% CI 1.29, 2.94), chang-
ing eating habits (AOR51.53, 95% CI 1.12, 2.09), and 
taking medications (AOR51.97, 95% CI 1.27, 3.04) 
than white urban adults. Similarly, black rural adults 
were significantly more likely to report cutting down 
on salt (AOR52.45, 95% CI 1.42, 4.20), changing 
eating habits (AOR52.32, 95% CI 1.50, 3.59), and 
taking medications (AOR51.75, 95% CI 1.11, 2.73) 
than white urban adults. 

DISCUSSION

This study shows that a significant proportion of a 
racially/ethnically diverse national sample of U.S. 
adults residing in both urban and rural settings 
reported being currently involved in lifestyle modifi-
cations critical to the successful management of HBP. 
Similarly, the sample reported that they had also been 
advised by a health-care provider to make appropriate 
lifestyle modifications to manage HBP. To our knowl-
edge, this is the first study to examine the reported 
actions of respondents and health-care provider-advised 
actions to control HBP by both race/ethnicity and 
residential status among adults with HBP. 

This study had three major findings. First, black 
people were more likely to report current actions to 
control HBP and to report being advised by a health-
care provider of actions to control HBP than their 
white counterparts. For example, in univariate analyses, 
both black rural and black urban respondents were 
more likely to report reducing salt intake and alcohol 
use, changing their eating habits, and exercising than 

Table 4. Adjusted odds ratios of actions to control blood pressure among urban/rural black and white  
U.S. adults with high blood pressure who received advice to control blood pressurea,b

White rural Black urban Black rural

Actions to control blood pressure AORc 95% CI AORc 95% CI AORc 95% CI

Cutting down on salt 0.81 0.63, 1.03 1.95d 1.29, 2.94 2.45d 1.42, 4.20
Reducing alcohol use 1.14 0.81, 1.62 1.29 0.83, 2.02 1.94 0.90, 4.18
Changing eating habits 0.79d 0.64, 0.99 1.53d 1.12, 2.09 2.32d 1.50, 3.59
Exercising 1.02 0.85, 1.24 1.23 0.96, 1.57 1.14 0.84, 1.56
Taking blood pressure medications 1.17 0.91, 1.51 1.97d 1.27, 3.04 1.75d 1.11, 2.73

a2007 Behavioral Risk Factor Surveillance System survey: Actions to Control Blood Pressure module
bThe reference group is white urban. 
cAdjusted for age, gender, education, income, marital status, employment status, health status, and insurance
dSignificant at p0.05

AOR 5 adjusted odds ratio

CI 5 confidence interval
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white urban and white rural groups. Similarly, black 
rural and black urban respondents were more likely 
to report being advised to complete actions to control 
HBP, which included reducing salt and alcohol intake, 
changing eating habits, and exercising. 

Second, provider advice was independently associ-
ated with an increased likelihood of actions to control 
blood pressure. Respondents who had been advised to 
change actions to control blood pressure were at least 
two times more likely to exercise and six times more 
likely to reduce alcohol use when advised to do so. 
More importantly, when advised to take blood pressure 
medications, respondents were 38 times more likely to 
do so compared with those who did not receive advice. 
Third, in adjusted models controlling for relevant 
demographic variables, black respondents (urban and 
rural) were about two to 2.8 times more likely to report 
three of the four actions to control HBP (cutting down 
on salt, reducing alcohol intake, and changing eating 
habits) and about two times more likely to report taking 
medications to reduce HBP than the reference group 
(i.e., urban white people). Likewise, black respondents 
(urban and rural) were about 1.5 to more than two 
times more likely to be advised of three of four actions 
to control HBP (cutting down on salt, reducing alcohol 
intake, and changing eating habits), while black rural 
respondents were 2.5 times more likely to report being 
advised to take blood pressure medications than white 
urban adults. Similar racial differences persisted when 
considering only those respondents who had received 
advice on actions to control blood pressure. 

Our findings that black people (both rural and 
urban) were more likely to take preventative risk factor 
control measures initially suggests that black people 
should exhibit better control over their blood pres-
sure than their white counterparts. However, studies 
of HBP traditionally report poor blood pressure con-
trol among racial/ethnic minorities relative to white 
people.6,7,10,13 Consequently, we recognize that reports 
of higher implementation of actions to control HBP 
do not equate to improved blood pressure control. 
That is, there is the possibility that respondents may 
be more likely to report appropriate risk factor control 
measures than are actually being completed. 

According to the National Heart, Lung, and Blood 
Institute, cutting down on salt, reducing alcohol use, 
changing dietary habits, exercising, and taking blood 
pressure medications are recommended actions to 
improve blood pressure.14 Therefore, our primary 
findings of a high percentage of U.S. adults reporting 
involvement in lifestyle modifications and correspond-
ing receipt of advice from health professionals to 
make appropriate lifestyle modifications suggest that 

health-care providers are regularly offering advice to 
U.S. adults for blood pressure control. The findings 
of this study agree with a previous report from CDC 
using 2005 BRFSS data from 20 states and three U.S. 
territories (Guam, Puerto Rico, and the U.S. Virgin 
Islands)15 that was designed to examine actions to 
control HBP. In a survey of 24,447 adults with HBP, 
98.1% reported taking at least one action to lower or 
control their blood pressure, with the majority report-
ing taking each of the five actions as follows: 70.9% 
changed eating habits, 79.5% decreased use of salt or 
did not use salt, 79.2% reduced alcohol intake or did 
not drink alcohol, 68.6% exercised, and 73.4% took 
medications.15 

Similarly, our results also agree with findings from 
the Healthstyles 2002 survey16 regarding advice to con-
trol HBP. Ayala and colleagues found that adults with 
HBP were more than five times more likely to have 
received advice from health-care providers to change 
eating habits or go on a diet and reduce salt intake 
(p0.05) than adults not reporting HBP. In contrast, 
they were five times less likely to have been advised to 
exercise. Finally, those respondents with reported HBP 
were also more likely to take preventative actions to 
control HBP.16 All analyses were controlled for gender, 
race/ethnicity, and age. In summary, it appears that 
health-care providers are advising U.S. adults on the 
proper measures for blood pressure control. 

We also note that in a recent study of advised actions 
to control HBP among hypertensive adults using 
2005 BRFSS data, Viera and colleagues found that 
the associations between reports of advice given and 
corresponding actions taken were as follows: 70.1% 
reported changing eating habits, 78.7% reported 
reducing salt, 67.1% reported exercising, and 57.9% 
reported reducing alcohol consumption.17 They found 
that when compared with those adults who did not 
recall receiving advice regarding actions to control 
HBP, those who did recall receiving advice were more 
likely to change their eating habits (prevalence ratio 
[PR] 5 1.62; 95% CI 1.56, 1.67), reduce salt intake 
(PR51.53; 95% CI 1.48, 1.58), exercise (PR51.41; 
95% CI 1.36, 1.47), and reduce alcohol consumption 
(PR51.78; 95% CI 1.70, 1.87). However, data regarding 
racial/ethnic or rural/urban status were not reported 
in this study.

Our findings of black rural respondents being more 
likely than white people to report being advised to 
take medications for their HBP agree with findings 
by Mainous and colleagues showing that rural African 
Americans were more likely than white people to be 
advised to take medications for HBP.10 Surprisingly, 
however, Mainous et al. found a 24% discrepancy 



808  Research Articles

Public Health Reports / November–December 2010 / Volume 125

between the proportion of rural African Americans 
who were advised to take medications for HBP and 
those currently taking medications for HBP. In our 
study, we only found a 6% (90% vs. 96%) discrepancy 
between the proportion of rural African American 
respondents currently on medications compared with 
those who reported being advised to take medications 
to reduce HBP. 

Discrepancies between recommendations to take 
blood pressure medications and the number of indi-
viduals who actually take blood pressure medications 
in rural settings are of concern and have been attrib-
uted to a number of factors, including practice pat-
terns associated with costs. Goldstein et al. noted that 
because rural clinics see a high percentage of indigent 
patients, they often resort to a high use of sample 
agents (medications).18 Because samples are limited 
to one or two months, patients frequently return for 
subsequent visits, at which time they may receive an 
alternate medication when the original medication 
is not available. Unfortunately, they concluded that 
in the absence of sample medications, many patients 
would forgo medications completely as a result of the 
cost, thereby decreasing their likelihood of achieving 
adequate blood pressure control.18 

Limitations
The findings of this study must be interpreted with 
some degree of caution for a number of reasons. First, 
comparisons of racial/ethnic differences between rural 
and urban settings must give consideration to the com-
plexity, diversity, and evolving nature of the two settings. 
Wallace and colleagues proposed that although rural 
settings are traditionally viewed as static, there can be 
significant ethnic heterogeneity among the residents. 
Additionally, because of vast differences among rural 
settings in the U.S., cultural, historic, and economic 
differences must be considered.19 

Telephone surveys such as the BRFSS can yield 
biased estimates because of exclusion of households 
without telephones. However, studies have established 
the validity of the BRFSS telephone survey.20,21 Also, the 
sample of black rural residents was less than 4%; there-
fore, we must be concerned with this limited sample 
relative to the study findings. Furthermore, because 
this was a cross-sectional study, we were limited in our 
ability to test for and adequately account for causal 
relationships between race/ethnicity and residence 
in our analyses. Lastly, because these findings are all 
based on self-report, we must be concerned with recall 
bias and social desirability bias (i.e., overreporting or 
providing a socially desirable response rather than 
the most accurate response) regarding current and 

advised actions to control HBP.16 Despite these limita-
tions, however, this study provides new insights into the 
relationship effects of race/ethnicity and residential 
status in actions to control HBP. 

CONCLUSIONS

Blood pressure control is a major health concern, 
and effective management requires good advice from 
health providers and follow-through on recommended 
preventive strategies. The findings of this study suggest 
that race/ethnicity may be more important than resi-
dential status; however, additional studies are needed to 
confirm these findings. Our findings also suggest that 
at a minimum, health professionals should consider 
race/ethnicity during the development of strategies 
for effective blood pressure control. Future prospective 
studies are needed to determine both the relationship 
among race/ethnicity, residential status, and HBP 
control and effective strategies for HBP control for 
adults residing in rural and urban settings, regardless 
of race/ethnicity. 
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