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OBJECTIVE:

 

 To identify correlates of controlled hypertension
in a largely minority population of treated hypertensive pa-
tients.

 

DESIGN:

 

 Case-control study.

 

SETTING:

 

 Urban, public hospital.

 

PATIENTS:

 

 A consecutive sample of patients who were aware
of their diagnosis of hypertension for at least 1 month and
had previously filled an antihypertensive prescription. Con-
trol patients had a systolic blood pressure (SBP) 

 

#

 

 140 mm
Hg and diastolic blood pressure (DBP) 

 

#

 

 90 mm Hg, and case
patients had a SBP 

 

$

 

 180 mm Hg or DBP 

 

$

 

 110 mm Hg.

 

MEASUREMENTS AND MAIN RESULTS:

 

 Control subjects had a
mean blood pressure (BP) of 130/80 mm Hg and case subjects
had a mean BP of 193/106 mm Hg. Baseline demographic
characteristics between the 88 case and the 133 control sub-
jects were not significantly different. In a logistic regression
model, after adjusting for age, gender, race, education, own-
ing a telephone, and family income, controlled hypertension
was associated with having a regular source of care (odds ra-
tio [OR] 7.93; 95% confidence interval [CI] 3.86, 16.29), hav-
ing been to a doctor in the previous 6 months (OR 4.81; 1.14,
20.31), reporting that cost was not a deterrent to buying their
antihypertensive medication (OR 3.63; 1.59, 8.28), and hav-
ing insurance (OR 2.15; 1.02, 4.52). Being compliant with an-
tihypertensive medication regimens was of borderline signifi-
cance (OR 1.96; 0.99, 3.88). A secondary analysis found that
patients with Medicaid coverage were significantly less likely
than the uninsured to report cost as a barrier to purchasing
antihypertensive medications and seeing a physician.

 

CONCLUSIONS:

 

 The absence of out-of-pocket expenditures
under Medicaid for medications and physician care may con-
tribute significantly to BP control. Improved access to a regu-
lar source of care and increased sensitivity to medication
costs for all patients may lead to improved BP control in an
indigent, inner-city population.
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ypertension, which affects 50 million Americans, re-
mains the most common medically treatable chronic

disease.

 

1

 

 In 1991, it was the leading reason for an office
visit, accounting for 23 million visits.

 

2

 

 Great strides have
been made since the 1940s when President Franklin D.
Roosevelt’s stage 4 (very severe) hypertension went un-
treated.

 

3

 

 In the past 20 years, the prevalence of hyperten-
sive patients aware of their diagnosis has doubled, the
prevalence of treated hypertensive patients has doubled,
and the prevalence of controlled hypertensive patients
has tripled.

 

4

 

 The overall increase in blood pressure (BP)
control has largely been driven by increased awareness
and initiation of treatment for previously undiagnosed hy-
pertension. However, significant work remains in control-
ling BP in persons with known hypertension. Recent work
has found that hypertension had been previously diag-
nosed in more than 90% of inner-city, minority patients
with hypertensive emergencies.

 

5

 

 Despite the availability of
five classes of effective antihypertensive agents, the level
of BP control in known hypertensive patients currently
under treatment is poor.

 

6

 

 Using the revised definition of
hypertension, a systolic blood pressure (SBP) 

 

$

 

 140 mm
Hg or a diastolic blood pressure (DBP) 

 

$

 

 90 mm Hg on a
single occasion, national data from 1988 through 1991
show that among hypertensive patients, 69% are aware of
their diagnosis, 53% are being treated, and 24% have
controlled BP.

 

1,4,7

 

 Of patients currently receiving antihy-
pertensive treatment, only 45% have controlled hyperten-
sion (SBP 

 

,

 

 140 mm Hg and DBP 

 

,

 

 90 mm Hg).
Uncontrolled hypertension is even more prevalent in

minority and disadvantaged populations.

 

8–10 

 

Seventy-four
percent of African Americans who are hypertensive are
aware of their diagnosis, 57% are treated, and only 25%
are controlled.

 

7

 

 Severe hypertension is five to seven times
more prevalent in certain minority groups.

 

11

 

 In addition to
being more prevalent and more severe, hypertension in
minority populations has more serious consequences.

 

12,13

 

Compared with U.S. whites, African Americans have an
increased risk of cardiovascular mortality, end-stage re-
nal disease, and stroke.

 

11,12,14

 

 One of the national health
objectives for the year 2000 is to increase the rate of pa-
tients with controlled BP to at least 50%.

 

15

 

A previously described model of access to care, the
Anderson-Aday model, describes three types of popula-
tion characteristics that influence the use of medical ser-
vices.

 

16

 

 These are predisposing characteristics, such as
age, gender, ethnicity, and knowledge; enabling charac-
teristics, such as income, insurance, and usual source of
care; and need characteristics, such as health status and
comorbidity. Several of these characteristics have been
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studied in relation to BP control. Some studies suggest
that interventions which improve patient knowledge about
hypertension may lead to controlled BP in the short
term.

 

17–19

 

 Severe uncontrolled hypertension was more
common among patients who had no primary care physi-
cian and among those who were noncompliant with their
antihypertensive medication regimens.

 

20

 

 Previous work
with hypertensive adults in a state Medicaid program

 

21

 

and in a Department of Veterans Affairs population

 

22

 

found that those terminated from their insurance pro-
gram were found to have BP significantly worse than their
baseline pressure prior to termination of these benefits.
Similar findings were discovered in the RAND Health In-
surance Experiment, a large multicenter randomized
trial.

 

23

 

 Data from national surveys support the associa-
tion of a regular source of care and health insurance with
hypertension screening, follow-up care for hypertension,
and the use of pharmacologic treatment.

 

24,25

 

 However,
these studies do not provide data on the relationship be-
tween source of care or insurance status (Medicaid vs pri-
vate insurance) and the level of BP control in patients in an
outpatient setting. In addition, even though data indicate
that the cost of antihypertensive medications and physi-
cian visits is a problem,

 

13,23,26–28

 

 this cost has not been
linked to the level of BP control. With regard to insurance,
many studies have suggested a stepwise differential in ac-
cess to care, receipt of medical care, and health-related
outcomes, with private insurance being better than Med-
icaid, which in turn is better than no insurance.

 

25,29–32

 

We conducted a case-control study to examine the ef-
fects of predisposing, enabling, and need characteristics
of patients on BP control. Our patients were known to be
hypertensive and were being treated in an inner-city am-
bulatory clinic for a range of medical reasons. First, we
tested the hypothesis that the patients whose BP was
controlled would be more likely to be knowledgeable
about hypertension, to have a regular source of care, to be
compliant with their antihypertensive medication regi-
mens, to have public or private health insurance, and to
state that the cost of antihypertensive medications and phy-
sician visits does not serve as a deterrent. Second, because
patients are aware that Medicaid and private insurance
are accepted equally at our institution, we hypothesized
that patients with Medicaid would have levels of BP control
similar to those with private insurance. Finally, we exam-
ined how patients’ beliefs about the cost of antihyperten-
sive medications and physician visits were related to their
insurance coverage.

 

METHODS

Setting and Subjects

 

The study was conducted over a period of 12 weeks in
1994 at an urban hospital serving low-income, predomi-
nantly African-American residents of a two-county area. The
clinic is open to ambulatory patients with nonsurgical medi-

 

cal complaints ranging from medication refills, to acute and
chronic medical conditions. All patients who came to the
walk-in clinic between the hours of 8 

 

AM

 

 and 5 

 

PM

 

 on week-
days were screened for eligibility to participate in a case-
control study. Hypertensive patients with a BP of greater
than 240/140 mm Hg were referred immediately to the
emergency department and were not eligible for the study.

To be eligible for the study, all patients had to be
aware of their diagnosis of hypertension for at least 1
month and to have filled an antihypertensive prescription,
as documented on their hospital computerized profile.
Prisoners and mentally incapacitated, nursing home, and
non–English-speaking patients were excluded.

 

Data Collection

 

Data were collected by a single trained research assis-
tant who was a physician. The study was approved by the
Emory University Human Investigations Committee, and
written informed consent was obtained from all patients.
Owing to the prevalence of low literacy among our pa-
tients,

 

33

 

 the consent form was read aloud, and the research
assistant administered the survey instrument and circled
all responses. The survey instrument was pilot tested,
and questions were revised to increase comprehension.

 

Measurements

 

One research assistant performed all the manual BP
measurements after the patient was seated for 5 minutes.
Measurements were completed using one of four cuff sizes
(pediatric, regular adult, large, or thigh) chosen according
to the circumference of the participant’s arm, as indicated
by the manufacturer’s guidelines. Instrument bias was
minimized by utilizing a standard mercury sphygmoma-
nometer (W.A. Baum Co., Inc.) throughout the study. The
operational definition of SBP was the first sound heard,
with care not to measure after the auscultatory gap.

 

34

 

 The
operational definition of DBP was when sound ceased to
be heard, not when sounds became muffled. To maximize
precision, the cuff was deflated 2 mm Hg/s on all pa-
tients. Uncontrolled hypertension was defined using the
Joint National Committee V classification for severe hy-
pertension as SBP 

 

$

 

 180 or DBP 

 

$

 

 110 mm Hg (at least
stage 3 hypertension). Controlled hypertension was de-
fined as SBP 

 

#

 

 140 and DBP 

 

#

 

 90 mm Hg. The manual
BP reading determined final eligibility for the study.

 

35

 

 Pa-
tients with stage 1 or stage 2 hypertension (SBP 

 

5

 

 141–
179 mm Hg and/or DBP 

 

5

 

 91–109 mm Hg) were excluded
from the study so as to maximize the contrast between
our two study groups, patients with controlled hyperten-
sion and patients with severe uncontrolled hypertension.

Age, gender, ethnicity, mode of transportation, home
ownership, educational level, household income, marital
status, use of health services, and employment were ob-
tained during the interview by patient self-report. Insur-
ance status was obtained from hospital administrative
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records. Having a regular source of care was defined by a
patient’s response to the following question: “Do you have
a clinic or doctor that you go to on a regular basis?” If
they responded yes, and the source was the hospital con-
tinuity clinic, a private doctor’s office, an HMO, or a conti-
nuity clinic at the county health center, then they were
considered to have a regular source of care. If patients an-
swered no, or stated that they went to the emergency de-
partment or walk-in clinic on a regular basis, they were
considered not to have a regular source of care. Questions
about smoking and tobacco use were taken from the 1988
National Health Interview Survey (NHIS).

 

36

 

To assess the general health status of survey partici-
pants, we used a self-rated global assessment of health
status from the Short Form-36 Medical Outcomes Study
Health Survey.

 

37

 

 The question asked is: “In general would
you say your health is: excellent, very good, good, fair, or
poor?” Patients who reported consuming more than 12 al-
coholic beverages in their life were asked the four CAGE
questions, a screening instrument for alcohol dependency

 

38

 

:
Have you ever felt the need to 

 

cut down

 

 on your drinking?
Have you ever felt 

 

annoyed

 

 by criticism of your drinking?
Have you ever had 

 

guilty feelings

 

 about your drinking? Have
you ever taken a morning 

 

eye-opener

 

? Answering yes to
two or more of these questions has been found to predict
alcohol dependency with a sensitivity of 74% and a speci-
ficity of 91%.

 

39

 

 Patients were asked if they had used co-
caine, crack, heroin, or marijuana in the past year. We
designed and pilot tested four questions to measure self-
reported prevalence of diabetes, myocardial infarction,
stroke, and congestive heart failure, as follows: “Have you
ever been told you have diabetes (high sugar, sugar in the
blood)? Have you ever been told you have had a heart at-
tack? Have you ever been told you have had a stroke?
Have you ever been told you have had congestive heart
failure (CHF, fluid or water in the lungs)?”

A previously validated four-question scale, the
Morisky scale, was used to assess self-reported compli-
ance with medications.

 

40,41

 

 The Morisky scale questions
are: “Do you ever forget to take your high blood pressure
pills? Are you ever careless in taking your pills? Do you
ever miss taking your pills when you are feeling better?
Do you ever miss taking any of your pills when you are
feeling sick?” A patient who answered yes to one or more
of these four questions was considered to be noncompli-
ant. The number of hypertension medications being taken
by patients was assessed by utilizing the hospital’s com-
puterized pharmacy records, by reviewing the medication
bottles the patients had with them, and by patient recall.

Questions related to knowledge about hypertension
included questions from the 1985 NHIS,

 

36

 

 an additional
multiple-choice question, and three open-ended ques-
tions. The three questions from the NHIS were: “Which
one of the following things makes blood pressure worse?
Cholesterol, Salt, Sugar, or Don’t Know”; “The last time
your blood pressure was checked, was your blood pres-
sure...? High, Low, Normal, or Don’t Know”; and “The last

time your blood pressure was checked, were you told
what your blood pressure was in numbers? Yes, No, Don’t
Know.” The additional multiple-choice question was:
“Which group gets more high blood pressure? White Amer-
icans, African Americans, Both groups are at the same
risk, Don’t Know.” The three open-ended questions were:
“Please name the blood pressure pills that you are on?”
“Besides taking high blood pressure medicine, please tell
me other things you can do, or could do, to help control
your blood pressure?” and “Can you tell me some of the
medical problems that high blood pressure can cause?”

 

Statistical Analysis

 

Data from the questionnaires were double-entered
into EpiInfo Version 5.01.

 

42

 

 Bivariate associations were
tested with use of 

 

x

 

2

 

 statistic for categorical data and Stu-
dent’s 

 

t

 

 test for age. The Fisher Exact Test was used for
tables with fewer than five subjects in any cell. Odds ra-
tios (ORs) were used to approximate relative risks. Multi-
variate logistic regression models were used to calculate
adjusted ORs.

 

43

 

 In the regression models, the outcome
variable was controlled hypertension versus uncontrolled
hypertension, and the independent variables were coded
as age (continuous in years), gender (male vs female), race
(African American vs other), educational level (more than
vs less than a high school education), insurance status
(insured vs uninsured), source of care (presence vs ab-
sence of a regular source of care), duration of hyperten-
sion (

 

$

 

 6 vs 

 

,

 

 6 months), employment status (full- or
part-time employed vs unemployed or retired), compli-
ance (compliant vs noncompliant by the Morisky scale),
alcoholism (

 

$ 

 

2 positive questions vs 

 

, 

 

2 positive ques-
tions on the CAGE), illicit drug use (

 

$

 

 1 drug or none),
antihypertensive medications (1 medication vs 

 

$

 

 2), and
comorbidity (presence vs absence of one of the following
four by self-report: diabetes mellitus, stroke, congestive
heart failure, or heart attack). For the knowledge ques-
tions: the diet question was coded as correct (salt) versus
incorrect (other answers); knowledge of previous BP was
coded as knowing it was high, low, or normal versus don’t
know; being told BP in numbers at the last check was
coded yes versus no or don’t know; and knowledge about
ethnicity and hypertension was coded as correct (African
American) versus incorrect (other groups). For the three
open-ended questions, a correct response was the ability
to correctly name, or phonetically pronounce, at least one
of their antihypertensive medications versus no medication
correctly named. The second open-ended question was to
correctly identify any of the following correct responses as
nonpharmacologic maneuvers to lower one’s BP: avoid
salt, lose weight, decrease alcohol consumption, exercise,
and decrease pork consumption. Finally, the third open-
ended question was to identify at least one of the following
medical sequelae of hypertension: heart disease, stroke,
arterial disease, eye disease, and kidney disease.
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RESULTS

 

After identifying 222 eligible patients, we enrolled 133
patients with controlled hypertension (

 

#

 

 140/90 mm Hg)
and 88 patients with uncontrolled hypertension (stage 3
or stage 4 hypertension) consecutively as they came to the
clinic over a period of 12 weeks. There was one patient re-
fusal. None of the 221 patients enrolled was hospitalized
or sent to the emergency department on the day of the
survey. The two groups of patients were similar with re-
gard to age, ethnicity, gender, education, employment,
marital status, self-reported comorbidity, alcoholism, use
of illicit drugs, number of antihypertensive medications,
self-reported health status, and knowledge about hyper-
tension (Table 1). Two thirds of study participants had not
finished high school, 24% were employed, and a significant
majority reported being in fair or poor health. Even though
our inclusion criteria required that all of our patients had
knowledge of their diagnosis of hypertension for at least 1
month, 94% of patients were aware of being hypertensive
for more than 6 months. Other knowledge levels were
high; more than 95% of patients knew if their most recent
BP reading was high, low, or normal. In addition, two thirds
of patients could name at least one nonpharmacologic
method to lower BP and could name one medical conse-
quence of hypertension. However, only 60% stated that at

their last BP check they were told their BP in numbers,
and less than a third could correctly name one of their
antihypertensive medications. Patients differed in their
mean BP: patients with uncontrolled BP had a mean SBP
of 192 mm Hg (range 162–228 mm Hg), and patients with
controlled BP had a mean SBP of 130 mm Hg (103–140
mm Hg). The mean DBP was 106 mm Hg (72–138 mm Hg)
compared with 80 mm Hg (60–90 mm Hg), respectively.

When we compared patients with controlled and
those with uncontrolled hypertension, the following were
found to be significantly correlated with controlled BP:
having a regular source of care, 84% versus 39% (OR
8.33; 95% confidence interval [CI] 4.35, 16.67); having
been to a doctor in the last 6 months, 97% versus 83%
(OR 6.33; 1.94, 24.91); cost not being a deterrent in pur-
chasing antihypertensive medications, 89% versus 67%
(OR 3.87; 1.82, 8.31); cost not being a deterrent in seeing
a physician, 83% versus 67% (OR 2.35; 1.19, 4.67); hav-
ing medical insurance, 71% versus 49% (OR 2.62; 1.43,
4.81); having one’s own telephone, 92% versus 83% (OR
2.53; 1.00, 6.49); and being compliant with antihyperten-
sive medication regimens, 67% versus 47% (OR 2.33;
1.28, 4.17). Having a family income above poverty level
was of borderline significance, 44% versus 31% (OR 1.75;
0.95, 3.23). Further breakdown of insurance coverage
showed that of those with insurance, 44 patients had

 

Table 1. Characteristics of Study Patients

 

Characteristic Controlled (

 

n

 

 

 

5

 

 133) Uncontrolled (

 

n

 

 

 

5

 

 88)

 

p

 

 Value

 

Mean BP*, mm Hg 130/80 192/106

 

,

 

.001
Mean age, years 57 56 .54
African American, % 99 98 .94
Female, % 73 72 .83
Education 

 

$ 

 

high school graduate, % 32 30 .66
Employment, %

Employed full-time 10 16 .17
Employed part-time 11 13 .78

Married, % 20 18 .80
At least one self-reported comorbidity, % 35 41 .40

Diabetes mellitus 18 24 .29
Myocardial infarction 14 14 .98
Cerebrovascular accident 10 10 .91
Congestive heart failure 10 5 .15

Alcoholism measured by CAGE, % 29 28 .98
Illicit drug use in the past year, % 11 6 .15
Taking 

 

$

 

2 antihypertensive medications, % 41 52 .11
Fair or poor health status, % 67 67 .89
Knowledge, %

Of previous BP being high, low, or normal 96 97 .60
Association of salt with hypertension 83 85 .72
At last check, told BP in numbers 60 58 .74
That African Americans affected by hypertension more than whites 80 81 .86
Correctly name one of their antihypertensive BP medications 31 28 .61
Able to name 

 

$

 

1 nonpharmacologic method to lower BP 74 65 .12
Able to name 

 

$

 

1 medical consequence of hypertension 89 86 .48

*

 

BP indicates blood pressure.



 

JGIM

 

Volume 12, January 1997

 

11

 

Medicaid and 93 had other forms of insurance. Of these
93 patients, 79 had Medicare, and the remaining 14 had
other forms of private insurance. Using the uninsured as
the referent group, patients with Medicaid coverage were
more likely to have controlled BP, 77% versus 46% (OR
4.0; 1.64, 10.00), as were patients with other forms of in-
surance, 65% versus 46% (OR 2.17; 1.12, 4.17). None of
our six measures for hypertension-related knowledge was
associated with controlled hypertension.

Variables found to be significant in the bivariate
analyses were candidates for entry into a multivariate lo-
gistic regression model (Table 2). Because of the high cor-
relation between questions about cost of medications and
cost of physician visits, the former variable, with a higher
OR in the bivariate analysis, was entered into the multi-
variate logistic regression. Because of the potential colin-
earity between cost, insurance, and compliance, we first
estimated the model without the cost variable. When cost
was added to the model, there were minimal changes in
the OR. After adjusting for age, gender, race, owning a
telephone, and family income, the following variables were
associated with controlled hypertension: having a regular
source of care (OR 7.93; 95% CI 3.86, 16.29), having been
to a doctor in the previous 6 months (OR 4.81; 1.14,
20.31), cost not a deterrent in purchasing antihyperten-
sive medication (OR 3.63; 1.59, 8.28), and health insur-
ance coverage (OR 2.15; 1.02, 4.52). Being compliant with
antihypertensive medication regimens was of borderline
statistical significance (OR 1.96; 0.99, 3.88).

We conducted a secondary analysis to assess the re-
lationship between insurance status and two financial
barriers to care—cost of medications and cost of physician
visits. Using uninsured patients as the referent group, pa-
tients with Medicaid coverage were significantly more
likely than the uninsured to report that cost was not a
barrier to purchasing antihypertensive medications, 93%
versus 69% (OR 6.25; 95% CI 1.61, 25.00), as were pa-
tients with other forms of insurance, 84% versus 69% (OR
2.38; 1.09, 5.26). Medicaid patients were also more likely
to report that cost was not a barrier to making physician
visits, 93% versus 57% (OR 10.00; 2.78, 50.00), as was
true for patients with other forms of insurance, 86% ver-
sus 57% (OR 4.76; 2.13, 11.11). For both medications
and physician visits, the effect was most marked for Med-
icaid recipients.

 

DISCUSSION

 

This study supports our hypothesis that having a
regular source of care, seeing a doctor regularly, absence
of cost barriers, and insurance coverage are associated
with controlled BP in an inner-city, outpatient population
of patients with known hypertension. By studying pa-
tients with controlled hypertension, we were able to find
variables associated with successful control of BP in an
inner-city outpatient population. These findings are con-
sistent with those of a previous study conducted in a sim-
ilar demographic population of patients with hypertensive
emergency, some of whom were hospitalized.

 

20

 

 Our study
builds on this previous work and is the first to show that
the absence of cost barriers to purchasing antihyperten-
sive medications and making physician visits, and having
recently been to a physician, were associated with con-
trolled BP. Higher household income was not indepen-
dently associated with controlled hypertension.

The interplay between health insurance and having a
regular source of care on control of BP is complex.

 

31

 

 Previ-
ous work in our hospital, an inner-city setting, has shown
lack of insurance as the variable most associated with not
having a regular source of care.

 

44

 

 For indigent patients ter-
minated from a state Medicaid program, BP control consid-
erably worsened, and only half of the terminated patients
had a regular source of care.

 

21

 

 Blood pressure control im-
proved for a comparison group of hypertensive patients who
remained in the Medicaid program. In a veterans hospital
population, hypertensive patients involuntarily discharged
from routine outpatient care had a worsening in their BP
when compared with baseline.

 

22

 

 Those who reported a fi-
nancial barrier to receiving care had a significantly greater
rise in BP than those who cited no such barrier. Data from
the 1982 NHIS and the 1987 National Medical Expenditure
Survey support the concept that receiving care for hyperten-
sion was more strongly associated with having a regular
source of care than with insurance status.

 

24,25

 

Our second finding was that educational level and
knowledge about hypertension were not associated with
controlled hypertension. Knowledge levels were quite
high; patients knew if their most recent BP reading was
high, low, or normal at levels exceeding the goals of the
Healthy People 2000 effort.

 

15

 

 In the Hypertension Follow-
Up and Detection Program conducted in the 1980s, edu-

 

Table 2. Adjusted Odds Ratio for Controlled Blood Pressure Among Case and

 

Control Patients in a Logistic Regression Model

 

Odds Ratio (95% CI)
Factors Associated with Controlled Blood Pressure

 

*

 

Without Cost With Cost

 

Having a regular source of care 7.70 (3.81, 15.56) 7.93 (3.86, 16.29)
Having been to a doctor in the last 6 months 4.64 (1.16, 18.62) 4.81 (1.14, 20.31)
Cost not a deterrent in buying antihypertensive medication — 3.63 (1.59, 8.28)
Presence of any medical insurance 2.46 (1.20, 5.04) 2.15 (1.02, 4.52)
Compliance with antihypertensive medication regimen 2.04 (1.05, 3.99) 1.96 (0.99, 3.88)

*

 

Adjusting for age, gender, race, education, owning a telephone, and family income.
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cational level was inversely correlated with increasing se-
verity of hypertension.

 

45

 

 It is possible that health educa-
tion initiatives, such as the National High Blood Pressure
Education Program,

 

46

 

 have reached inner-city minority
populations and have been effective. Nonetheless, knowl-
edge of one’s diagnosis and antihypertensive medications
does not appear sufficient for BP control.

A physician visit in the last 6 months was strongly
associated with controlled BP. This finding should not be
surprising as the most powerful variable leading to con-
trolled BP is the actual intake of an antihypertensive
medication. At our site, refills from continuity clinics are
good for up to 6 months, and refills from sites such as the
emergency department or walk-in clinic are good for 2
months. Therefore, at our setting, a physician visit in the
last 6 months would be a requirement for an adequate
supply of medications to last for 6 months. One study
found that patients not seeing a physician in the previous
year were three times more likely to have a DBP above
100 mm Hg.

 

47

 

 Data from the NHIS (1990) also support a
strong association between having seen a physician within
the preceding year and taking action to control BP.

 

48

 

We found that patients self-reported that costs were a
deterrent in both buying antihypertensive medications
and seeing a physician, and that these were correlated
with uncontrolled BP. The RAND study also found that
free care improved DBP readings in low-income patients
with hypertension.

 

23

 

 Although patients rarely cite cost as
a reason for failure to take medication or keep appoint-
ments, cost appears to be a more frequent barrier to effec-
tive therapy than is generally appreciated.

 

13,49

 

 In this
study, the surprisingly few patients that cited costs of an-
tihypertensive medications and physician care as a bar-
rier may be unique to our facility and some other public
hospitals. Our hospital has a liberal sliding scale policy
such that approximately 40% of all patients have no co-
payment or no charge for medications and physician vis-
its at the hospital. In a setting without a generous sliding
scale policy, physicians may need to reconsider prescrib-
ing higher priced antihypertensive medications, when less
expensive options may be of equal efficacy.

 

50

 

Medication compliance, as measured by Morisky’s
four-question scale, was associated with BP control; al-
though the significance did decrease after addition of the
cost barrier variable. In the Hypertension Detection and
Follow-Up Program, pill counts correlated directly with
controlled BP.

 

51

 

 Previous work, using different self-reported
measures for antihypertensive medication compliance,
found that patients with controlled hypertension were
67% compliant, whereas 46% of those with elevated BP
were compliant,41,52 similar to our findings of 67% and
47%, respectively. Our findings are also similar to those
in other work reporting that 60% of hypertensive patients
take their medication as prescribed.53

In our study population, Medicaid is as effective as
other forms of insurance in leading to controlled BP. This
finding may be explained by the lack of copayments for

physician visits and prescription medications. Previous
work in a less indigent patient population found that
Medicaid patients had less access to care than privately
insured patients.29 Other studies have found that pa-
tients with Medicaid coverage have greater difficulty find-
ing a regular source of care in the community.54 In Geor-
gia, Medicaid recipients receive up to five approved
prescription medications. Previous work has shown that
Medicaid recipients are less likely than uninsured low-
income patients to report difficulty affording prescription
medication.49 The availability of antihypertensive medica-
tion at no cost to Medicaid recipients most likely plays a
direct role in enabling control of hypertension. Patients in
our study who had other forms of insurance were largely
insured by Medicare. The basic Medicare plan (policy A)
and Medicare supplement (policy B) provide no coverage
for prescription drugs. Medigap supplemental policies
rarely cover prescription drugs, and when they do, they
generally require a $250 annual deductible, 50% copay-
ment, and a monthly premium.49

Limitations of the study should be noted. First, much
of the information was collected by self-report. Although
patients may be confused about reporting a regular
source of care,55 we, and others, believe that patients’ per-
ceptions are an accurate reflection of this measure. Self-
report of antihypertensive medication use has been re-
ported to be fairly accurate.56 Second, BP measurements
were taken before the patient interview, which could lead
to observation bias. However, the research assistant ob-
taining the measurements was blinded to the study hy-
pothesis. Third, the generalizability of this study is limited to
populations similar to the one studied, and our findings
may not explain the rate of poor hypertension control in
the U.S. population as a whole, more than 80% of whom
have health insurance.57 Others have documented low
rates of BP control even in a fully insured group of union-
ized health workers with ample access to primary care
providers.58 Finally, other nonfinancial barriers to care ex-
ist in our population, including lack of transportation, expo-
sure to violence, and living in a supervised setting.44

Our findings show that in an indigent population,
having a regular source of care, having recently been to a
doctor, costs not being a deterrent in purchasing antihy-
pertensive medications, having health insurance, and be-
ing compliant with antihypertensive medication regimens
are significantly associated with controlled hypertension.
Improved access to continuity of care and increased physi-
cian sensitivity to medication costs, for both insured and
uninsured patients, should improve BP control. Our find-
ings also point to the importance of Medicaid coverage in
indigent communities. It is likely that the absence of out-
of-pocket expenditures for medications and physician vis-
its contributes in a significant way to BP control in this
population. In addition, it appears that providing health in-
surance alone is not sufficient for hypertension control; en-
suring access to a regular source of care may be even more
important. Providing accessible primary care, educating
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patients about the importance of a regular source of care,
and reducing barriers for patients to develop a relationship
with a regular source of care should be high priorities.

The authors would like to express their sincere appreciation to
Dr. Narendra Kanuru for his work as a research assistant in
data collection, to Scott Clark, PhD, for statistical assistance,
and to Ron Hall, MA, and Ms. Barbara Gibbs-Hodge for assis-
tance with manuscript preparation.
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