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Disparities in Access to Care Among US Adults With

Self-Reported Hypertension

Jing Fang,' Quanhe Yang,' Carma Ayala,' and Fleetwood Loustalot’

BACKGROUND

Hypertension is a major risk factor for cardiovascular disease. Access
to care has been identified as a significant factor affecting hyperten-
sion treatment and control. We examined disparities in access to care
among US adults with self-reported hypertension.

METHODS

Using Behavioral Risk Factor Surveillance System 2011 data, we iden-
tified US adults with self-reported hypertension. Access to care was
assessed based on responses to questions about health insurance, hav-
ing an identified personal doctor, and cost barriers to visiting a doctor.
We assessed access to care by geographic location (ie, US state) and
selected sociodemographic characteristics.

RESULTS

Overall, 159,947 eligible participants reported having hypertension.
Among them, 19.1% had no health insurance, 18.1% had no personal
doctor, and 23.6% could not visit a doctor because of cost. Among
those with hypertension by state, age-standardized prevalence of no

One-third of the adult population in the United States has hyper-
tension,! and it is a major risk factor for cardiovascular disease.?
Although significant improvements in the awareness and treat-
ment of hypertension were achieved in recent decades only,>*
less than half of persons with hypertension have their blood pres-
sure under control>* Previous research found that those with
hypertension and those who had barriers to access to care were
less likely to have blood pressure controlled than those with an
adequate source of care.>” In addition, among adults with hyper-
tension, the condition was less likely to be diagnosed (i.e., aware-
ness) among persons without health insurance than among those
with health insurance.”® The objective of this study is to examine
access to care among persons with hypertension by geographic
location and selected sociodemographic characteristics.

METHODS

Data

The Behavioral Risk Factor Surveillance System (BRESS)
is the world’s largest ongoing health surveillance system

health insurance ranged from 6.3% in Hawaii to 28.1% in Texas. The
prevalence of those without a personal doctor ranged from 9.2% in
Massachusetts to 32.7% in Nevada, and the prevalence of cost bar-
rier to visiting a doctor ranged from 10.8% in North Dakota to 35.1%
in Tennessee. By sociodemographic characteristics, the prevalence
with no health insurance was highest among those aged 18-44 years
(25.9%), Hispanics (28.1%), those with less than a high school educa-
tion (32.8%), and those with a household income of less than $25,000
(31.6%). Similar disparity patterns were noted for estimates of the
other access-to-care variables.

CONCLUSIONS

Among US hypertensive adults, approximately 20% reported access-
to-care challenges, with significant geographic and sociodemographic
variations.
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conducted by telephone, tracking health conditions and
health-related behaviors in all 50 US states, three trust terri-
tories, and the District of Columbia. These surveys have been
conducted annually since 1984 by state and territorial depart-
ments of health and with assistance from the Centers for
Disease Control and Prevention. The BRFSS uses a random-
digit dialing method to interview adults (aged >18 years) who
are in the civilian, noninstitutionalized population. In 2011,
the survey was conducted with both landline and cell phone
panels. Detailed information is available at http://www.cdc.
gov/brfss. The survey includes a core component, optional
modules, and state-added questions. The current report was
restricted to the 50 US states and the District of Columbia
and was based on data from the core component, which was
used by every state in 2011. The median state response rate
for the 2011 survey was 49.7% (range, 33.8%-64.1%).
Self-reported hypertension was defined when there was an
affirmative response to the question, “Have you ever been told
by a doctor, nurse, or other health professional that you have
high blood pressure?” Among those who answered yes to the
above question, they were also asked, “Are you currently taking
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medicine for your high blood pressure?” Access to medical care
was assessed by using four questions: “Do you have any kind of
health care coverage, including health insurance, prepaid plans
such as health maintenance organizations, or government
plans such as Medicare or Indian Health Services?”; “Do you
have one person you think of as your personal doctor or health
care provider?”; “Was there a time in the past 12 months when
you needed to see a doctor but could not because of cost?”;
and “About how long has it been since you last visited a doctor
for a routine checkup? A routine checkup is a general physical
exam, not an exam for a specific injury, illness, or condition.”
Sociodemographic characteristics included age (18-44, 45-64,
and >65 years), sex, race/ethnicity (non-Hispanic white, non-
Hispanic black, non-Hispanic Asian, non-Hispanic American
Indian/Alaska Native, and Hispanic), level of education (less
than high school, high school graduate, some college, and col-
lege graduate), and household income (<$25,000, $25,000-
$50,000, and >$50,000). Poor access to care for this analysis is
defined as having no health insurance coverage, no personal
doctor or health care provider, or unable to afford to see a doc-
tor because of the cost.

Statistical analysis

Three indicators of poor access to care were compared
among participants with or without hypertension: (i) no
health insurance, (ii) no personal doctor or health care pro-
vider, and (iii) could not visit a doctor because of the cost.

Among those with hypertension, we estimated the three
indicators of poor access to care by sociodemographic char-
acteristics. In addition, we estimated the prevalence of adults
with hypertension whose prior visit to a doctor’s office was for
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a routine checkup. We present age-specific estimates of these
estimates by age group, as well as age-standardized estimates,
using the 2000 US Census standard projected population
with age distribution of 18-24, 25-44, 45-64, and >65 years,
as standard.” We examine the statistical differences of these
estimates by the sociodemographic characteristics using x*
test. In addition, we present the quintile distribution of age-
standardized estimates for the 50 US states and the District
of Columbia. Using logistic regression models, we estimated
the prevalence ratio of the poor access to care among hyper-
tensive adults, adjusting for selected sociodemographic char-
acteristics including age, sex, race/ethnicity, education, and
income.!® We also estimated the prevalence ratio of visiting
a doctor’s office for a routine checkup within the past year,
adjusting for age, sex, race/ethnicity, education, income, and
all three indicators of poor access to care.

To assess the differences in disparities by race/ethnicity,
education, and income on health status between the univari-
ate (age-standardized prevalence) and multivariate-adjusted
prevalence ratios, we conducted additional logistic regres-
sion analysis to examine the changes in prevalence ratios by
including one covariate at a time.

All analyses accounted for the BRFSS complex sample
design by using Statistical Analysis System (SAS)-callable
Survey Data Analysis (SUDAAN). All estimates were
weighted according to BRESS sampling design variables.

RESULTS

Opverall, 504,408 adults participated in the 2011 BRESS, and
503,048 (99.7%) responded to the question of self-reported
hypertension. The estimated prevalence of hypertension was

Non-HTN

No Insurance* No Personal doctor*

due to cost*

18-64 years

Could not see doctor

Could not see doctor
due to cost*

No Insurance* No Personal doctor*

265 years

Figure 1. Age-specific prevalences of three indicators of poor access to health care among adults aged 18-64 and >65 years with and without self-
reported hypertension, Behavioral Risk Factor Surveillance System, 2011. *P < 0.05 between adults with self-reported hypertension and normotension.
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31.6% in this sample. There were 96,579 (19.2%) participants
with missing information on key sociodemographic character-
istics or who were not residents of the 50 states or the District
of Columbia. After applying exclusion criteria, the final ana-
Iytic sample was 406,469. In this sample, 159,974 reported
hypertension, and the estimated prevalence of hypertension
was 31.5% (95% confidence interval (CI), 31.2%-31.8%).

The age-standardized prevalence of those with no health
insurance was 19.1% for those with hypertension and 18.9% for
those without hypertension. The age-standardized prevalence
of those without a personal doctor or health care provider was
23.6% for those with hypertension and 25.0% for those with-
out hypertension (P < 0.001). The prevalence of those with an

e

“enn

inability to visit a doctor because of the cost was 23.6% among
those with hypertension and 15.6% among those without
hypertension (P < 0.001). We specified two age groups (18-64
and >65) when analyzing responses to the three indicators of
poor access to care because most of those aged >65 years have
Medicare coverage (Figure 1). Those aged 18-64 years had sig-
nificantly greater prevalences of the three indicators of poor
access to care than those aged 265 years (P < 0.05). Among those
reporting hypertension, the prevalence of those who had a rou-
tine doctor checkup within the past year was 75.0% and 89.4%
among those aged 18-64 years and 265 years, respectively.

The three indicators of poor access to care were exam-
ined by sociodemographic characteristics among persons

6.3%-14.1%
14.3-16.1%
16.8-18.4%

18.7-21.3%

B EOOO

21.6-28.1%

9.2-12.1%

12.7-15.8%
15.9-18.9%
19.2-21.5%

B EOOO

22.0-32.7%

10.8-16.7%
17.0-20.7%
20.9-23.1%
23.2-25.9%

B EOOO

26.5-35.1%

Figure 2. Age-standardized prevalences of three indicators of poor access to health care among adults aged >18 years with self-reported hypertension,
by quintile distribution of US states, Behavioral Risk Factor Surveillance System, 2011: (a) Age-standardized percentage of those without health insurance
among those with self-reported hypertension. (b) Age-standardized percentage of those without a personal doctor or health-care provider with self-
reported hypertension. (c) Age-standardized percentage of those with an inability to visit a doctor due to cost among those with self-reported hypertension.
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Figure 3. Age-standardized prevalence of adults aged >18 years years
with hypertension who visited a doctor for a routine checkup within
the past year, by quintile distribution of US state, Behavioral Risk Factor
Surveillance System, 2011.

with hypertension (Table 1). The age-standardized preva-
lence of no health insurance was highest among those aged
18-44 years (25.9%), those classified as Hispanic (28.1%),
those with less than a high school education (32.8%), and
those with a household income of <$25,000 (31.6%); the
prevalence was lowest among those aged >65 years (1.9%),
non-Hispanic Asians/Pacific Islanders (12.2%), and those
with more than a college education (8.0%) or a household
income of >$50,000 (6.0%). Similar patterns of sociode-
mographic characteristics were found among those report-
ing no personal doctor or health care provider and with an
inability to visit the doctor because of the cost (Table 1).
Although there was no difference in the prevalence of lack-
ing health insurance by sex, men were more likely to report
not having a personal doctor or health care provider, and
women were more likely to report that they could not visit
the doctor because of the cost (Table 1). By state, the age-
standardized prevalence of those with no health insurance
ranged from 6.3% in Hawaii to 28.1% in Texas (data not
shown); age-standardized prevalence of those without a
personal doctor or health care provider ranged from 9.2%
in Massachusetts to 32.7% in Nevada; the age-standardized
prevalence of those who could not visit a doctor because of
the cost ranged from 10.8% in North Dakota to 35.1% in
Tennessee. Figure 2 shows the quintile distribution of age-
standardized prevalence of those with no health insurance
(a), those without a personal doctor or health care provider
(b), and those who could not visit the doctor because of the
cost () by state. In general, of the four US regions, the south-
ern and western states had more access-to-care barriers than
did the midwestern and northeastern states.

The time since a person’s prior visit to a doctor for a routine
checkup was also assessed. Among those with hypertension,
73.0% had a routine checkup within 1 year, 12.0% within
1-2 years, and 6.7% had their most recent routine visit more
than 5 years ago (Table 2). There were significant differences
in the time since the prior-reported doctor visit by age, sex,
education, and household income. Respondents who were
aged 265 years, female, non-Hispanic black, and with higher
levels of education and household income were more likely
to have visited a doctor within the past year compared with

1382 American Journal of Hypertension 27(11) November 2014

those who were younger, male, Hispanic, American Indian/
Alaska Native, and with lower levels of education or lower
household incomes. Disparities were also noted among states
for the percentage of prior doctor visits within the past year,
ranging from 59.9% in Montana to 84.2% in Virginia. In gen-
eral, those with self-reported hypertension in western states
were less likely to visit a doctor within 1 year (Figure 3).

We assessed the prevalence ratio of the indicators of poor
access to care among those with self-reported hypertension
after adjusting for age, sex, race/ethnicity, level of education,
and household income (Table 3). Younger respondents (aged
18-44 or 45-64 years) who were male, Hispanic, and with a
lower level of education or household incomes were signifi-
cantly more likely to have no health insurance compared with
their counterparts. Respondents of younger age who were
non-Hispanic black, Hispanic, and non-Hispanic American
Indian/Alaska Native; those with a lower level of educa-
tion or lower household income; and those with no health
insurance were significantly more likely to report not having
a personal doctor or health care provider and to report the
inability to visit a doctor due to the cost compared with their
counterparts. Men were more likely to not have a personal
doctor or health care provider, and women were more likely
to report the inability to visit a doctor due to cost barriers.
Respondents without health insurance were less likely to have
a personal doctor or health care provider and more likely to
report the inability to visit a doctor due to the cost.

In addition, we measured the three indicators of poor access
to care associated with visiting a doctor for a routine checkup
within 1 year while controlling for sociodemographic char-
acteristics. Those with poor access to care (no insurance, no
personal doctor or health care provider, and the inability to
visit the doctor because of the cost) were significantly more
likely to report not visiting the doctor during the past year.

Participants with poor access to care were less likely to
take antihypertensive medications. Age-standardized preva-
lences of taking antihypertensive medications were 64.0%
(95% CI, 63.2%-64.8%) and 49.7% (95% CI, 48.2%-51.2%)
among those with and without health insurance, respec-
tively. The corresponding estimates were 66.2% (95% CI,
65.4%-67.1%) and 37.2% (95% CI, 35.9%-38.5%) among
those with/without a personal doctor or health care pro-
vider and 63.3% (95% CI, 62.5%-64.1%) and 54.0% (95%
CI, 52.7%-55.3%) among those who did not report/reported
the inability to visit a doctor due to the cost, respectively.

Overall, 19.2% (n = 96,579) of participants were excluded
from the report. Among them, 1.3% were excluded because
they lived in territories other than the 50 states and the
District of Columbia, and 18.5%, 5.2%, 1.8%, and 81.1%
were excluded due to missing information on race/ethnicity,
age, education, and income, respectively (overlap existed).
Because only a small number of respondents were excluded
due to missing information on health insurance status (1.0%),
having a personal doctor or health care provider (1.5%), or
unable to visit the doctor because of the cost (1.4%), we were
able to compare the unadjusted prevalence of access to care
between those who were included in our report and those
who were excluded due to missing data (Table 4). The ClIs
overlapped for prevalence of no health insurance and no per-
sonal doctor or health care provider, whereas the prevalence
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Table 3. Final models of logistic regression prevalence ratios (%) with its 95% confidence interval of the three indicators of poor access to
care and doctor visit for routine checkup within 1 y among adults with self-reported hypertension, Behavioral Risk Factor Surveillance System,

2011

Sociodemographic
characteristics

Three indicators of poor access to care

No health insurance

No doctor or health

care provider

Inability to visit doctor

because of the cost

% (95% Cl)

% (95% Cl)

% (95% Cl)

Visited doctor for routine

checkup within 1y

% (95% Cl)

Age, y
18-44 15.4 (13.6-17.5) 3.74 (3.40-4.11)
45-64 10.8 (9.6-12.2) 1.77 (1.61-1.93)
265 Referent Referent
Sex
Men 1.18 (1.11-1.25) 1.69 (1.59-1.80)
Women Referent Referent
Race/ethnicity
NH white Referent Referent
NH black 1.07 (0.99-1.16) 1.21 (1.11-1.32)
Hispanic 1.21 (1.11-1.31) 1.37 (1.25-1.50)

NH Asian/Pacific Islander
NH Al/AN

0.95 (0.73-1.25)
0.93 (0.75-1.16)

Education
<High school 1.62 (1.45-1.81)
High school 1.35 (1.23-1.47)
Some college 1.26 (1.15-1.39)
2College Referent

Household income

1.20 (0.98-1.49)
1.29 (1.06-1.57)

1.25 (1.13-1.39)
1.06 (0.98-1.16)
1.00 (0.92-1.19)

Referent

<$25K 5.50 (4.89-6.20) 1.52 (1.39-1.67)
$25K—<$50K 3.30 (2.92-3.72) 1.22 (1.11-1.34)
2$50K Referent Referent
Three indicators of poor access to care
Has health insurance
No 4.06 (3.76—4.38)
Yes Referent

Has doctor or health care provider

No
Yes

Inability to visit doctor because of the cost

Yes
No

3.45 (3.19-3.74)
2.71 (2.52-2.91)

Referent

0.84 (0.80-0.87)

Referent

Referent
1.08 (1.01-1.14)
1.11 (1.03-1.20)
1.20 (1.02—-1.41)
1.18 (1.03-1.35)

1.19 (1.10-1.29)
1.09 (1.03-1.17)
1.15 (1.08-1.23)

Referent

2.90 (2.66-3.16)
1.95 (1.79-2.12)

Referent

3.07 (2.91-3.24)
Referent

0.85 (0.83-0.86)
0.92 (0.92-0.93)

Referent

0.97 (0.96-0.98)

Referent

Referent
1.11 (1.10-1.13)
1.03 (1.01-1.06)
1.01 (0.97-1.05)
1.02 (0.98-1.06)

1.00 (0.98-1.02)
1.02 (1.00-1.03)
1.00 (0.98-1.01)

Referent

0.98 (0.97-1.00)
0.98 (0.97-0.99)

Referent

0.86 (0.84-0.89)
Referent

0.72 (0.70-0.75)
Referent

0.87 (0.85-0.89)
Referent

Abbreviations: AI/AN, American Indian/Alaska Native; Cl, confidence interval; NH, non-Hispanic.

of those who could not visit the doctor because of the cost
was significantly higher among those who were included in
the report (17.8%) than those who were excluded (15.9%).
Table 5 shows that by adjusting age and sex, non-Hispanic
blacks, Hispanics, and American Indians/Alaska Natives
had a significantly higher risk of reporting no insurance
and Asians/Pacific Islanders had lower risk of reporting no

insurance compared with non-Hispanic whites. The associ-
ations were attenuated after adding education to the model
and were further attenuated by adding income to the model.
A similar pattern was noted for education, which was a
strong predictor for insurance status, after adjusting for age
and sex. However, the prevalence ratios were attenuated
substantially after adjusting for race/ethnicity and income.

American Journal of Hypertension 27(11) November 2014 1383



Fang et al.

Table 4. Unadjusted prevalence (%) with its 95% confidence interval of the three indicators of poor access to care among adults with self-
reported hypertension included in this report and those excluded due to missing key sociodemographic characteristics, Behavioral Risk Factor

Surveillance System, 2011

Three indicators of poor access to care

Excluded
N=37,976

% (95% Cl)

Included
N =159,974

% (95% Cl)

No health insurance

No personal doctor or health care provider

Could not visit the doctor because of the cost

12.1 (11.3-13.0)
10.8 (10.0-11.6)
15.9 (14.9-16.8)

13.4 (12.9-13.8)
11.0 (10.6-11.4)
17.8 (17.4-18.2)

Abbreviation: Cl, confidence interval.

Table 5. Prevalence ratios (%) and its 95% confidence interval of reporting no health insurance among adults with self-reported
hypertension, by socioeconomic characteristics, Behavioral Risk Factor Surveillance System, 2011

Sociodemographic
characteristics

Sociodemographic variables added during forward stepwise logistic regression modeling

Step 1

Step 2

Step 3

Step 4

Age, sex, race/ethnicity

Age, sex, education

Age, sex, race/ethnicity,

education

Age, sex, race/ethnicity,
education, household income

% (95% CI)

% (95% CI)

% (95% Cl)

% (95% Cl)

Age,y
18-44
45-64
265
Sex
Men
Women
Race/ethnicity
NH white
NH black
Hispanics
NH Asian/Pacific Islander
NH AI/AN
Education
<High school
High school
Some college

>College

12.7 (11.2-14.5)
8.5 (7.6-9.6)

Referent

1.04 (0.98-1.11)

Referent

Referent
1.51 (1.40-1.63)
1.93 (1.78-2.10)
0.74 (0.56-0.99)
1.43 (1.17-1.76)

Household income (per thousand)

<$25
$25-$49
>$50

15.4 (13.6-17.4)
9.8 (8.7-11.0)

Referent

1.04 (0.99-1.10)

Referent

4.22 (3.83-4.66)
2.61 (2.37-2.86)
2.02 (1.83-2.23)

Referent

14.1 (12.5-16.0)
9.3 (8.2-10.4)

Referent

1.05 (0.99-1.11)

Referent

Referent
1.37 (1.27-1.48)
1.52 (1.40-1.66)
0.92 (0.70-1.20)
1.20 (0.97-1.49)

3.76 (3.39-4.17)
2.52 (2.30-2.77)
1.96 (1.78-2.16)

Referent

15.4 (13.6-17.5)
10.8 (9.6-12.2)

Referent

1.18 (1.11-1.25)

Referent

Referent
1.07 (0.99-1.16)
1.21 (1.11-1.31)
0.95 (0.73-1.25)
0.93 (0.75-1.16)

1.62 (1.45-1.81)
1.35 (1.23-1.47)
1.26 (1.15-1.39)

Referent

5.50 (4.89-6.20)
3.30 (2.92-3.72)

Referent

Abbreviations: AlI/AN, American Indian/Alaska Native; Cl, confidence interval; NH, non-Hispanic.

DISCUSSION

the past year. There were significant disparities in access to
care among those with hypertension—younger adults, those
classified as Hispanic, and those with lower levels of educa-
tion or lower household income were more likely to report
access-to-care barriers. Significant geographic disparities in

Among those who reported hypertension, approximately
20% reported access-to-care barriers and approximately 25%
did not visit a doctor’s office for a routine checkup during
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access to care were found: those in southern and western
states reported more barriers in access to care than those in
northeastern and midwestern states, which was similar to
the findings from the US Census Bureau.'!

Improving access to care is a key factor to enhance overall
health.!>-!* The National Healthcare Quality Reports'® and the
National Healthcare Disparities Reports'® from the Agency of
Healthcare Research and Quality indicate that health insur-
ance was the single most important factor related to access
to care. Those without insurance are less likely to get the care
they need for both disease prevention and management. The
early report!” revealed that among US adults, the presence of
hypertension was associated with higher medication expen-
ditures. Therefore, having access to health care can ensure
that patients get the care they need.

The 2011 BRFSS included three questions to examine
access to care. Among participants with hypertension and
after multivariate adjustment, we found that consistent dis-
parities of access to care by each of the three proxy indica-
tors existed, except for sex, where men were more likely to
report not having health insurance and not having a per-
sonal doctor or a health care provider; yet, men were less
likely to report barriers to accessing care due to cost. In con-
trast, women were more likely to have a personal doctor or
health care provider and were more likely to report barriers
to accessing care due to cost. This could be related to the fact
that women had been more likely to use diagnostic and pre-
ventive care than men.'® Our results also show that a lack of
health insurance is the most important predictor of not hav-
ing a personal doctor or health care provider or the inability
to afford to visit a doctor. In addition, we found that socio-
economic status including race/ethnicity, level of education,
and income were all associated with lack of health insurance,
although the overall effects of race/ethnicity and education
were attenuated by income, which was the most important
factor related to health insurance status.

Although it is not surprising to see better access to care
among those aged 265 years because of Medicare coverage,
barriers and areas for improvement were identified. Among
those aged 265 years, more than 10% of those with hyperten-
sion did not visit a doctor during the past year. Several per-
ceived barriers among this population have been reported,
including health care providers’ nonresponsiveness to their
patients’ concerns, transportation obstacles including street
safety, and the cost of care and treatment.!® In addition, more
perceived barriers have been reported among women, older
patients, those with lower reported income, and those with-
out supplemental insurance.'

A previous study that compared hypertension control
among those with and without health insurance found that
having a primary care provider and health insurance were
related to better blood pressure control.?® A nationally
representative study among US adults found that hyper-
tension control was positively related to health insurance,
visiting the same doctor’s office or same health care pro-
vider, and having blood pressure checked within the previ-
ous year.?’ A study among inner-city minority populations
found that the lack of a primary care provider was more
closely related to uncontrolled hypertension than the lack
of health insurance.? In addition, studies have shown that

among those with hypertension receiving antihyperten-
sive medications, compared with those with no insurance,
those with private insurance were more likely to have their
blood pressure controlled.?? Findings from our report
showed that having no health insurance, having no per-
sonal doctor or health care provider, and the inability to
visit a doctor because of the cost were significantly related
to whether the participant had visited a doctor or health
care provider for a routine checkup during the past year.
In fact, our report revealed that use of antihypertensive
medications was significantly lower among those with no
health insurance, no personal doctor or health care pro-
vider, and among those who reported cost barriers to visit-
ing a doctor.

Several limitations were identified. BRFSS is a telephone-
based survey, and the data are self-reported and subject to
recall biases. Previous reports have found that ap