
RACIAL DIFFERENCES IN MEDICATION COMPLIANCE AND HEALTHCARE UTILIZATION AMONG

HYPERTENSIVE MEDICAID RECIPIENTS: FIXED-DOSE VS FREE-COMBINATION TREATMENT

Michael Dickson, PhD; Craig A. Plauschinat, PharmD, MPHObjective: To assess compliance with antihy-

pertensive therapy and healthcare utilization

among African American and White Medicaid

recipients who are receiving fixed-dose combi-

nation amlodipine besylate/benazepril HCl or a

dihydropyridine calcium channel blocker plus an

angiotensin-converting enzyme inhibitor pre-

scribed as separate agents (free-combination).

Design: Longitudinal, retrospective, cohort

analysis of South Carolina Medicaid claims for

the years 1997 through 2002. Followup was

12 months from the index date, defined as the

first prescription dispensing date for a study drug.

Setting and Participants: South Carolina

Medicaid beneficiaries receiving fixed-dose

(n53363) and free-combination (n5713) ther-

apy, including 3016 African Americans and

1060 White patients.

Main Outcome Measures: Compliance was

defined as the total days’ supply of drug (ex-

cluding last prescription fill) divided by the length

of followup; healthcare utilization included cost

and number of claims associated with ambulatory

services, hospital care, and prescription drugs.

Results: The cohort (N54076) was 74.0%

African American; mean age was 62.2 years.

Compliance was significantly greater in patients

who received fixed-dose therapy than in those

who received free-combination therapy (58.6%

vs 48.1%; P,.05). The average total cost of care

was lower for the fixed-dose group ($4605) than

for the free-combination group ($8531). African

Americans and Whites were equally likely to

receive the fixed-dose combination. However,

compliance was lower among African American

patients than among White patients (55% vs

61% respectively; P,.05). Costs and claims for

ambulatory and hospital services were higher for

African American patients, whereas drug costs

and claims were higher for White patients.

Conclusion: Fixed-dose amlodipine besylate/

benazepril HCl was associated with higher com-

pliance rates than was free-combination therapy,

independent of race. Lower compliance rates

among African American patients may have con-

tributed to the higher healthcare resource use and

costs observed. Efforts to enhance medication

compliance tailored to African Americans may

improve outcomes and reduce costs in this high-

risk population. (Ethn Dis. 2008;18:204–209)
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INTRODUCTION

Preventable differences in cardiovas-
cular disease (CVD) and its associated
risk factors across race/ethnicity, sex,
educational level, socioeconomic status,
and geographic location remain perva-
sive in the United States.1 The preva-
lence of hypertension is high among
African Americans independent of sex
or educational level, and CVD mortal-
ity at all ages tends to be highest in
African Americans. African Americans
develop hypertension earlier and more
frequently than do White Americans,
and have higher systolic blood pressure
levels. As a result of these and other
contributing factors, African Americans
have a greater risk of both nonfatal and
fatal stroke, CVD death, and end-stage
renal disease.2,3 An overarching goal of
Healthy People 2010, the nation’s health
objectives and indicators, is the elimi-
nation of such health disparities among
segments of the US population.4

The prevalence of hypertension in-
creased substantially among both African
Americans and White Americans over the
last decade and remains significantly
higher in African Americans despite
greater hypertension awareness and use
of antihypertensive medication.5,6 Ac-
cording to recent data from the National
Health and Nutrition Examination Sur-
vey, 41.4% of African Americans have
hypertension, compared with 28.1% of
White Americans.6 In the group of

African Americans aged $60 years, the

proportion of persons with hypertension

reaches 75% of men and 82% of women,

compared with 57% and 71% of White

men and women.7 Rates of antihyper-

tensive medication use are higher among

African Americans than Whites, driven

by higher rates among African American

women, yet blood pressure control rates

remain significantly lower among African

Americans; less than half of treated

patients achieve blood pressure goals.6

Patient compliance with prescribed

medications affects blood pressure con-

trol, and persistence with antihyperten-

sive drug therapy tends to decline over

time, which may be related in part to

the class of initial antihypertensive agent

prescribed and its tolerability.8–10 Reg-

imen complexity, dosing frequency,

number of concomitant medications,

and changes in therapeutic regimen are

among several factors identified as

contributing to lower rates of compli-

ance and blood pressure control. In a

small study of African American pa-

tients conducted in an urban setting,

barriers to compliance with antihyper-

tensive therapy included patient-specific

issues, such as negative perceptions

about medications; treatment-related

factors, such as side effects, inconve-

nience, logistics, and cost; and disease-

related factors, such as lack of symptoms
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of hypertension.11 A physician-related
factor that can affect blood pressure

control is a lack of appropriately

aggressive treatment to achieve recom-

mended blood pressure targets.12,13

As most patients require two or

more antihypertensive agents to reach

their goal blood pressure3—particularly

among those at high risk of cardiovas-
cular events—simpler regimens, fewer

doses, less frequent administration, and

use of well-tolerated therapies are strat-

egies recommended to improve patient

compliance with antihypertensive ther-
apy.14,15 In addition to the potential for

improved outcomes with long-term use,

the continuous use of antihypertensive

therapy has been associated with lower

healthcare costs in a Medicaid popula-
tion.16 A study of South Carolina

Medicaid claims found that fixed-dose

combination antihypertensive therapy

was associated with higher compliance
rates, lower total costs, and fewer total

claims than were the component ther-

apies prescribed as separate drugs.17

These results formed the basis of the

current analysis to assess differences in
compliance with combination antihy-

pertensive therapy and utilization of

healthcare resources according to sub-

groups by race in a predominantly

African American Medicaid population.

The objectives of this study, there-

fore, were to compare rates of compli-

ance and healthcare resource utilization

(costs and claims) among African Amer-
ican and White hypertensive patients

treated with a fixed-dose combination

of amlodipine besylate/benazepril HCl

vs a dihydropyridine calcium channel
blocker (DHP-CCB) plus angiotensin-

converting enzyme inhibitor (ACEI)

prescribed as separate agents (free-com-

bination).

METHODS

Study Design
This was a longitudinal, retrospec-

tive, cohort study using the South

Carolina Medicaid database for the
period 1997 through 2002. Assessment

of healthcare utilization included aver-
age cost and number of claims for

ambulatory care, hospital care, prescrip-
tion drugs, and Medicare crossover

claims during the follow-up period.
Although patients may have had claims

in more than one year during the study
period, each patient was included only

once and followed for 12 months (the
follow-up period) from the initial

prescription dispensing date (the index
date). All personal identifiers were

removed before data analyses to protect

the confidentiality of study participants
in conformance with the Health Insur-

ance Portability and Accountability Act.
Appropriate institutional review board

approval was obtained.

Patient Selection
Patients were included if they were

$18 but ,100 years of age on the
index date, had received at least two

prescriptions for study drugs in one of
the study selection years (1997 through

2001), and had at least 12 months of

Medicaid continuous eligibility after the
index date. Patients were excluded if

they had .180 days of hospitalization,
,30 days of study drug supply, or any

nursing home claims during the 12-
month follow-up period.

The sample consisted of Medicaid
beneficiaries who received medical care

services during the study years. Medic-

aid beneficiaries obtain care largely from
private-sector healthcare providers (phy-

sicians, hospitals, pharmacies, etc) and
may be asked to make a modest

copayment for services. Providers sub-
mit claims to the state Medicaid

program to receive payment for the
services rendered. Medicaid beneficia-

ries do not file claims, only the
providers.

Study Cohorts
Two cohorts were defined by their

use of antihypertensive therapy: a fixed-
dose combination group of patients

prescribed amlodipine besylate/benaze-

pril HCl and a free-combination group

prescribed any combination of a DHP-

CCB plus an ACEI as separate agents.

DHP-CCBs included amlodipine, felo-

dipine, israpidine, nicardipine, nifedi-

pine, nimodipine, and nisoldipine;

ACEIs included benazepril, captopril,

enalapril, lisinopril, quinapril, and ra-

mipril. Patients taking non-DHP-CCBs

were not included in the free-combina-

tion group.

To remain in the fixed-dose combi-

nation group, patients could not have

switched to another ACEI plus DHP-

CCB during the follow-up period.

Patients in the free-combination group

could switch among ACEIs and DHP-

CCBs but could not have used a fixed-

dose combination of amlodipine besy-

late/benazepril HCl or other fixed-dose

antihypertensive combination product

at any time during the follow-up period.

For patients in the free-combination

group, the dispensing dates for the two

drugs could be a maximum of 30 days

apart, and the index date was the date of

initiation of the first antihypertensive

agent.

Outcome Variables
Outcome variables included medi-

cation possession ratio (MPR), used as a

measure of compliance, and average

total cost of care. MPR was defined as

the percentage of days that a patient had

the study drug(s) available during the

one-year follow-up period, excluding

the last prescription fill. MPR is one

of a few commonly used metrics for

measuring medication adherence with

pharmacy records. It is used in this

study because it is the most generic of

adherence measures.18,19 The number

of hospitalization days, if any, was

subtracted from the number of days of

drug supply (numerator) and the num-

ber of days of follow-up (denominator)

to account for non-use of drug in

hospital and possible prescription

changes upon discharge. For patients

in the free-combination group, days of
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drug possession were counted only if
both drugs were available on the same
day. Total cost of care was defined as
the sum of payments for Medicaid claims
for ambulatory care (HCFA 1500
claims), hospital care claims (UB-92
claims), prescription drug claims, and
Medicare crossover claims. The average
monthly costs and claims for each service
were calculated for both treatment
groups.

Statistical Methods
A logistic regression using pre-index

period data (from the one-year period
before the index date) was used to
calculate a propensity score for each
patient to control for selection bias
resulting from the nonrandom assign-
ment to treatment groups and to
account for differences in prior use of
antihypertensive drug therapy.20 Pro-
pensity scores are commonly used in
retrospective studies where randomiza-
tion of subjects to groups is not
possible. A single variable is created
that represents the probability a subject
will be in the treatment group (in this
case the fixed-dose group). The propen-
sity score combines variance from all the
variables conceptually important in
determining a subject’s group. Variables
included in the propensity score were
demographics (age, sex, race, county of
residence), chronic disease score as a
measure of co-morbidities and to pro-
vide an indication of overall medical
condition,21 percentage of ambulatory
visits to cardiac specialists for CVD
diagnoses, average total cost and num-
ber of claims for each type of service
included in the study, average monthly
expenditure for other cardiovascular

prescriptions (non-study drugs), and
average monthly expenditure for the
fixed-dose and free-combination study
drugs. Medicare crossover claims for
dually eligible individuals included both
Part A (hospital) and Part B (outpa-
tient) claims, which were separated into
their respective components. Each of
these variables was standardized by the
number of months of pre-period eligi-
bility to control for potential differences
in eligibility in the pre-index period.
Race, recorded by a healthcare profes-
sional, was dichotomized into White
and African American, but the latter
group included a small percentage of
unknowns (4.6%). Experience has
shown that when race for this group
has been resolved, they are most often
African American.

Patient-level data were used to
calculate an MPR for each patient. A
two-sample t test was used to compare
compliance rates between the fixed-dose
and free-combination groups. Multivar-
iate analysis was performed to assess the
relationship between compliance and
total healthcare costs, and to assess the
relationship between race and total
healthcare costs and claims for service.
For example, an ordinary least squares
regression was used to explain variance
in the log of total healthcare cost
associated with adherence (MPR), while
controlling for the potentially con-
founding variables of treatment group
(fixed-dose vs free-combination), chron-
ic disease score, race (African American
or White), sex, year selected for the
study, and propensity score. The de-
pendent variable in this regression is the
log of total healthcare cost because cost
data are not normally distributed. In the

same way, the regression gives an
estimate of the effect of treatment group
on the total cost of care while control-
ling for all other effects. All data
management and statistical analyses
were performed by using SAS, version
9.1 (SAS Institute, Inc., Cary, NC).

RESULTS

A total of 4076 Medicaid recipients
$18 years of age were included in the
study, including 3363 in the fixed-dose
combination group and 713 in the free-
combination group (Table 1). The de-
mographics of fixed-dose and free-
combination groups were similar, al-
though the number receiving fixed-dose
combination therapy was nearly five
times greater.

Compliance
Overall compliance was significantly

higher for patients receiving the fixed-
dose combination than for those receiv-
ing the free-combination (58.6% and
48.1, respectively; P,.05). African
Americans were as likely to receive the
fixed-dose combination as Whites (45%
vs 43%, respectively). Overall, however,
the MPR for African American patients
was significantly lower than for Whites
(55% vs 61%, respectively; P,.05).

Healthcare Costs and Claims
The average total cost of care (based

on ambulatory care, hospital care,
prescription drugs, and other costs,
including Medicare crossover claims)
for patients prescribed the fixed-dose
combination was $4605, compared with
$8531 for patients prescribed free-

Table 1. Demographic characteristics of South Carolina Medicaid recipients, 1997–2002

Characteristic
Fixed-dose Combination Free-Combination Total

(n=3363) (n=713) (N=4076)

Age, mean 6 standard deviation 61.7615.9 63.9615.1 62.2615.7
Female, n (%) 2505 (74.5) 538 (75.4) 3043 (74.7)
African American, n (%) 2448 (72.8) 568 (79.6) 3016 (74.0)
Urban resident, n (%) 2986 (88.8) 644 (90.4) 3630 (89.1)
Chronic disease score, mean 6 standard deviation 5.062.5 6.162.4 5.362.5
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combination therapy. Each category of

expenditure was lower with fixed-dose

versus free-combination therapy; hospi-

tal costs were 70% lower, drug costs

27% lower, and ambulatory costs 38%

lower with the fixed-dose combination.

Mean ambulatory and hospital costs

and claims were higher for African

American patients than for White

patients, whereas mean drug costs and

claims were higher for White patients

than for African American patients

(Table 2). Because the multivariate

regression controls for other variables,

the results in Table 3 are more infor-

mative on the relationship between

adherence and total cost of care. The

same can be said for the relationship of

race to total cost of care. In the

regression on the log of total cost of

care, the variables for race and sex were

not significant (Table 3). However, year

of selection, chronic disease score,

MPR, and treatment group were all

significant. Overall treatment costs ap-

pear to decrease modestly over time

(23.1%), a greater burden of chronic

diseases tends to increase cost of care

(20.5%), and a higher compliance rate

is associated with higher cost of care

(each 1 percentage point increase in

MPR50.71% increase in total cost).

Use of fixed-dose therapy was associated

with lower total cost (224.4%). These

values are derived from the coefficients

reported in Table 3, which are adjusted

because the dependent variable is

logged. As these are not standardized

regression coefficients, it is not possible
to state the relative effects of each
independent variable, but the signs are
easily interpreted.

DISCUSSION

Medicaid recipients prescribed
fixed-dose combination amlodipine be-
sylate/benazepril HCl had higher rates
of compliance with antihypertensive
therapy than did those prescribed free-
combination DHP-CCB plus ACEI,
independent of race. African American
Medicaid recipients had lower compli-
ance rates than did White patients,
which may have contributed to higher
costs and utilization associated with
ambulatory and hospital services, as well
as to lower medication costs and
utilization. These results support find-
ings of a previous study in a managed

care population that was on average

younger (mean age 53 years) and more

evenly distributed by sex (50% female);
the racial/ethnic composition of this

managed care population was not

specified. Patients prescribed fixed-dose
combination amlodipine besylate/bena-

zepril HCl had significantly higher rates

of compliance and significantly lower
average annual costs of cardiovascular-

related care per patient than those

prescribed a DHP-CCB plus ACEI as
separate agents.22 In general, compli-

ance with medications is typically low

among patients with chronic versus
acute conditions and is inversely pro-

portional to the frequency of dosing.22

Poor compliance with prescribed
medication, as well as inadequate anti-

hypertensive therapy, are potential con-

tributing factors to low rates of blood
pressure control. The Seventh Report of

the Joint National Committee on Pre-

Table 2. Healthcare utilization cost and claims for South Carolina Medicaid
recipients, 1997–2002

Resource

African American White
(n=3016) (n=1060)

mean 6 standard deviation mean 6 standard deviation

Ambulatory
Cost $20776$5008 $18876$5088
Claims 20.2634.1 18.9631.4
Hospital
Cost $13836$7909 $11746$7787
Claims 2.064.4 1.663.7
Drugs
Cost $16206$1987 $21706$2083
Claims 27.0620.9 33.6624.4

Table 3. Regression on the log of total cost of care

Dependent variable: log(total cost), mean = 7.9918, N=4076

Variable Parameter Standard Error t P . t

Intercept 7.0376 .0636 110.63 ,.0001
Propensity score 2.2579 .0494 25.22 ,.0001
Year 2.0309 .0091 23.41 .0007
MPR .7118 .0482 14.76 ,.0001
Group (fixed-dose 5 1) 2.2437 .0453 25.38 ,.0001
Chronic disease score .2052 .0056 36.72 ,.0001
Race (White 5 1) 2.0154 .0307 2.50 .6162
Sex (male 5 1) .0132 .0305 .43 .6660

Adjusted R25.3375, Model F 5 297.47, P,.0001.
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vention, Detection, Evaluation, and

Treatment of High Blood Pressure

suggests that most individuals with

hypertension, particularly those at high

risk, require two or more antihyperten-

sive medications to achieve blood pres-

sure goals.3 For individuals who require a

reduction of 20/10 mm Hg or more to

reach goal, initiating therapy with two

drugs separately or as a fixed-dose

combination should be considered.

Guidelines of the International Society

on Hypertension in Blacks recommend

combination therapy with an ACEI/

CCB, ACEI/diuretic, angiotensin recep-

tor blocker/diuretic, or b-blocker/diuret-

ic in most patients who do not reach goal

with monotherapy.24 Combination ther-

apy has the advantage of providing

greater efficacy with lower doses of

component agents along with the poten-

tial for a lower risk of adverse events.

In several studies, the combination

of amlodipine plus benazepril was more

effective for lowering blood pressure

than either agent alone and was gener-

ally associated with comparable or fewer

side effects than monotherapy.25–29

Combination therapy with amlodipine

besylate/benazepril HCl demonstrates

greater efficacy with a lower incidence

of side effects, such as edema associated

with ACEIs, than amlodipine adminis-

tered alone.25,26,28 This is an important

treatment consideration for African

American patients, because ACEI-in-

duced edema occurs two to four times

more frequently in African American

patients with hypertension than in other

racial/ethnic groups.3

Furthermore, studies of patients

whose blood pressure was inadequately

controlled with benazepril or amlodi-

pine monotherapy found that the

combination resulted in significant

blood pressure reductions, with good

tolerability.23–31 In a diverse patient

population with inadequate blood pres-

sure control or ankle edema with

amlodipine monotherapy, 23% of

whom were African American, 75%

achieved a diastolic blood pressure goal

of ,90 mm Hg, and 85% experienced

improvement in edema with fixed-dose

amlodipine/benazepril.31 Although

there were differences in blood pressure

reductions among the different racial

groups studied, these differences were

not statistically significant.

Another study in which blood

pressure response was analyzed by race

showed clinically significant reductions

in all patient subgroups, including

among African Americans who made

up 25% of participants.25 In patients

with both hypertension and type 2

diabetes, 35.5% of whom were African

American, treatment with fixed-dose

combination amlodipine/benazepril re-

sulted in a shorter time to blood

pressure goal and a greater percentage

of patients achieving blood pressure goal

than did treatment with CCB mono-

therapy. When diuretics were added to

CCB monotherapy, blood pressure

control rates remained higher in pa-

tients who received fixed-dose amlodi-

pine/benazepril.32

Among our sample overall, patients

were considerably more likely to be

prescribed the fixed-dose combination

than the same drug classes as separate

agents. Available data cannot explain

the difference, but the magnitude of the

difference (nearly five times) suggests

that it is not a random event.

Some limitations of this study

should be noted. Selection bias may

exist since this study was retrospective
and participants were not randomly
assigned to treatment groups, although
propensity scores were used to control
for potential confounding factors pres-
ent in the database. We could not
confirm that prescribed antihypertensive
drugs were actually taken, and clinical
outcomes were not documented. Al-
though using a Medicaid database has
the advantage of providing complete
information on a stable enrollee popu-
lation, the South Carolina Medicaid
population analyzed in this study was
predominantly African American and
female, which may limit the ability to
generalize these results to the overall
population.

In conclusion, Medicaid recipients
receiving fixed-dose combination amlo-
dipine besylate/benazepril HCl were
more compliant with antihypertensive
therapy than were those receiving free-
combination DHP-CCB plus ACEI,
independent of race. The lower com-
pliance rate of African American pa-
tients may have contributed to higher
healthcare costs and utilization associat-
ed with ambulatory and hospital servic-
es. Efforts to enhance medication com-
pliance tailored to African Americans
may improve outcomes and reduce costs
in this high-risk population.
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