
n
R

D
H
2

Women’s Health Issues 16 (2006) 44–55

C
P

GENDER DIFFERENCES ACROSS RACIAL AND ETHNIC
GROUPS IN THE QUALITY OF CARE FOR ACUTE

MYOCARDIAL INFARCTION AND HEART FAILURE
ASSOCIATED WITH COMORBIDITIES

Rosaly Correa-de-Araujo, MD, MSc, PhDa*, Beth Stevens, MSb, Ernest Moy, MDa,
David Nilasena, MDc, Francis Chesley, MDa, and Kelly McDermott, MAd

aAgency for Healthcare Research and Quality, Rockville, Maryland
bColorado Foundation for Medical Care, Englewood, Colorado

cCenters for Medicare & Medicaid Services
dMedstat Group, Inc.

Received 4 October 2004; received in revised form 24 February 2005; accepted 18 April 2005

This paper provides important insights on gender differences across racial and ethnic
groups in a Medicare population in terms of the quality of care received for acute
myocardial infarction (AMI) and congestive heart failure (CHF) in association with
diabetes or hypertension/end-stage renal disease (ESRD). Both race/ethnicity and gender
are associated with differences in the diagnostic evaluation and treatment of Medicare
recipients with these conditions. In the AMI group, non-Hispanic Black and Hispanic
patients of both genders were less likely to receive aspirin or �-blockers than non-
Hispanic Whites. These differences persisted for Hispanic women and men even when
they presented with ESRD or diabetes. Rates for smoking cessation counseling were
among the lowest among non-Hispanic Blacks and Hispanics with AMI– diabetes and
non-Hispanic blacks with AMI– hypertension/ESRD. Gender comparisons within racial
groups for the AMI and AMI– diabetes groups show that among non-Hispanic Whites,
women were less likely to receive aspirin and �-blockers. No gender differences were
noted among non-Hispanic Black and Hispanic Medicare recipients. In the CHF group,
Hispanics were the racial/ethnic group least likely to have an assessment of left
ventricular function (LVF), even if they had diabetes and had lower rates of angiotensin-
converting enzyme inhibitor therapy or even if they had combined CHF– hypertension/
ESRD. Gender comparisons in both the CHF and CHF– hypertension/ESRD groups show
that non-Hispanic White women were less likely to have an LVF assessment than
non-Hispanic White men. Among all subjects, having comorbidities with AMI was not
associated with higher markers of quality cardiovascular care. Closing the many gaps in
cardiovascular care must target the specific needs of women and men across racial and

ethnic groups.
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oronary heart disease is the number one killer of
both women and men in the United States, with

94,382 deaths reported in 2002. Among both Blacks
nd Whites, men have higher death rates from coro-
ary heart disease than women (250.6 per 100,000
opulation for Black men, 220.5 for White men, 169.7

or Black women, and 131.2 for White women). In

999, the coronary heart disease death rate for Hispan-
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cs was 138.4 per 100,000 population (American Heart
ssociation [AHA], 2005).
In 2002, 7,100,000 Americans had a myocardial

nfarction, a major consequence of coronary heart
isease. Gender prevalence by racial and ethnic
roups included 5.1% of White, 4.5% of Black, and
.4% of Mexican American men compared to 2.1% of
hite, 2.7% of Black, and 1.6% of Mexican American
omen. Myocardial infarction also accounted for

79,514 deaths (52.3% men, 47.7% women) in that year
AHA, 2005).

An estimated 25% of men and 38% of women
ctually die within a year after presenting with an
nitial recognized myocardial infarction (Vaccarino,
rumholz, Yarzebski, Gore, & Goldberg, 2001).
omen with myocardial infarction are generally older

han men (76 versus 64 years) and have a higher
revalence of cardiovascular risk factors such as dia-
etes and hypertension (Bello & Mosca, 2004; de
evigney et al., 2001). High levels of both systolic and
iastolic blood pressure are strongly associated with

he risk of heart disease in women and men (Mosca et
l., 1997), and isolated systolic hypertension affects
0% of women over 65 years of age (Saltzberg, Stroh,
 Frishman, 1988). To complicate matters, end-stage

enal disease (ESRD) is closely related to hypertension
nd is associated with morbidity rates that vary
mong age, race, ethnicity, and gender groups. Blacks
ave a much higher rate of ESRD than Whites and
epresent 32% of treated ESRD patients (AHA, 2005).
n addition, women with diabetes have a five-fold
ncrease in the risk of developing heart disease, and
ypertensive women who also have diabetes have a
ignificantly higher prevalence of left ventricular hy-
ertrophy and atrial enlargement. This may further

ncrease cardiovascular morbidity and mortality (Te-
enbaum et al., 2003).
The incidence of congestive heart failure (CHF) is

ncreasing; current statistics for the United States
how that nearly 5 million people are affected by CHF,
nd almost half of them are women. CHF is common
mong persons 65 years and over, and its prevalence
ncreases exponentially after age 70 (Horowitz, Rein,
 Leventhal, 2004). Also, cigarette smoking, hyperten-

ion, and diabetes are all found to be more potent risk
actors for the development of CHF in women than in

en (Pijna & Buchter, 2003).
Because diabetes and hypertension/ESRD can com-

licate the management and impact the survival of
hose who suffer from acute myocardial infarction
AMI) and CHF, it is critical that comprehensive
igh-quality care be provided to all people at both the
rimary and secondary prevention levels (Abbott,
onahue, Kannel, & Wilson , 1988; Claesson, Burell,
irgander, Lindahl, & Asplund, 2003; Cushman et al.,

002). s
The purpose of this paper is to analyze the quality of
are received by Medicare beneficiaries with AMI and
HF associated with comorbidities (diabetes and hy-
ertension/ESRD). The overarching research ques-

ions we attempt to address relate to whether gender
ifferences across racial and ethnic groups exist in the
uality of care these individuals receive and whether
aving comorbidities in addition to AMI or CHF leads

o improved quality of care.
This paper’s unique contribution resides in the fact

hat it goes beyond the scope of the selected measures
nd data of the National Healthcare Quality Report
nd the National Healthcare Disparities Report
Agency for Healthcare Research and Quality, 2004a,
004b, 2005a, 2005b). The additional data analyses
nclude analysis by gender across racial/ethnic groups
nd analysis of the association of AMI and CHF with
omorbidities. Although there is ample evidence that
isparities exist in care for cardiovascular disease, the

indings presented here afford greater insight into the
uality of care provided to the Medicare population
ith AMI and CHF, and how it differs by gender and

ace/ethnicity.

ethods

ational heart failure and acute myocardial infarction
rojects
he National Heart Failure and National Acute Myo-
ardial Infarction Projects are initiatives of the Centers
or Medicaid & Medicare Services (CMS) to monitor
nd improve quality of care for Medicare beneficiaries
ospitalized with CHF and AMI. Data from both
rojects have been utilized in the development of the
ational Healthcare Quality Report and National
ealthcare Disparities Report (Agency for Healthcare
esearch and Quality, 2003a, 2003b, 2004a, 2004b,
005a, 2005b). For this paper, additional data analysis
as performed in collaboration with colleagues from
MS and Colorado Foundation for Medical Care to
ssess the effect of comorbidities. By concentrating on
he assessment of gender and racial/ethnic differences
n relation to the care obtained by those with AMI and
HF during 2000–2001, this paper focuses on several
spects of quality of care relevant to women.
Hospitalizations for AMI and CHF were identified

rom Medicare Part A claims as records with a prin-
ipal discharge diagnosis of AMI or CHF using the
linical codes of the International Classification of Dis-
ases, Ninth Revision (ICD-9). Patients were not classi-
ied as having CHF if they were on hemodialysis or
eritoneal dialysis (as identified by ICD-9 codes), had
een transferred to another hospital, or left the hospi-
al against medical advice. All identified hospitaliza-
ions within each state for a 6-month period were

orted by age, gender, race, and hospital. A sample of
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50 cases per state (plus Washington, D.C., and Puerto
ico) was selected. For states with fewer than 750
ligible records, all identified records were selected.

Two clinical data abstraction centers performed
etailed medical record abstraction, including de-
ographic characteristics, medical history, labora-

ory evaluations, admission medications, and dis-
harge medications. Data quality was ensured
hrough the use of trained abstractors, electronic
ata collection instruments, and record re-abstrac-

ion. For CHF, abstracted data elements also were
sed to further exclude patients without valid social
ecurity numbers. If a patient was included for more
han one hospitalization, one hospitalization was
andomly selected for inclusion and others were
xcluded. For the two heart failure measures used in
hese analyses, patients who died in the hospital or

hose discharge disposition was unknown were
lso excluded.
The AMI abstracted data elements were used to

xclude patients without AMI confirmation. For both
HF and AMI samples, race/ethnicity was deter-
ined using both CMS enrollment data and ab-

tracted data elements. A patient was identified as
ispanic if the CMS race/ethnicity variable indicated
ispanic and/or if the abstracted ethnicity variable

ndicated Hispanic. For those not identified as His-
anic, the abstracted race variable was used to identify
on-Hispanic Whites and non-Hispanic Blacks. For
ases where this variable was missing or could not be
etermined, the CMS race and ethnicity variable was
sed. Patients not classified as Hispanics, non-His-
anic Whites, or non-Hispanic Blacks were excluded

rom analyses, except for the demographic summary.
ender was identified from the CMS enrollment data.
Patients were considered dually eligible if they were

nrolled in both Medicare and Medicaid for at least 1
onth from the month prior to the sampling period to

he month of admission. Medicare generally covers
ndividuals age 65 and above, although some younger
ndividuals also qualify. Medicaid generally covers
ow-income individuals. Comorbidities associated

ith either AMI or CHF included diabetes and hyper-
ension/ESRD. Patients were classified as having dia-
etes if they had a secondary diagnosis of diabetes and
ere classified as hypertension or ESRD if they had a

econdary diagnosis of hypertension or ESRD using
he clinical ICD-9 codes.

uality of care measures
he description of the measures utilized to assess
uality of care for patients with AMI and CHF are
ummarized in Table 1. Six measures were used for

MI and two for CHF.
able 1. Quality measures for AMI and CHF

Quality Measures Description

MI
Patients administered

aspirin within 24
hours of admission
(%)

Aspirin within 24 hours of arrival
for patients not transferred
from another hospital, not
discharged on day of arrival,
and with no contraindications
to aspirin.

Patients with aspirin
prescribed at
discharge (%)

Aspirin prescribed at discharge
for patients who were alive at
discharge, not transferred to
another hospital, and had no
contraindications to aspirin.

Patients administered
�-blocker within 24
hours of admission
(%)

�-Blocker within 24 hours of
arrival for patients not
transferred from another
hospital, not discharged on day
of arrival, and with no
contraindications to beta
blocker.

Patients with �-blocker
prescribed at
discharge (%)

�-Blocker prescribed at discharge
for patients who were alive at
discharge, not transferred to
another hospital, and with no
contraindications to �-blocker.

Patients with LVSD
prescribed ACE
inhibitor at
discharge (%)

ACE inhibitor prescribed at
discharge for patients who
were alive at discharge, not
transferred to another hospital,
and with no contraindications
to ACE inhibitors.

Patients given smoking
cessation counseling
while hospitalized
(%)

Smoking cessation counseling for
patients who were cigarette
smokers within the year prior
to hospital arrival.

HF
Patients having

evaluation of left
ventricular ejection
fraction (%)

LVF assessed prior to arrival or
during hospitalization for
patients alive at discharge, not
admitted on ACE inhibitor or
ARB, and with no
documentation of LVF
assessment planned for after
discharge instead of during
hospital stay.

Patients with LVSD
prescribed ACE
inhibitor at
discharge (%)

ACE inhibitor prescribed at
discharge or the existence of a
documented reason for not
being on ACE inhibitor for
patients alive at discharge, not
admitted on ACE inhibitor or
ARB, not discharged on ARB,
and having LVSD and no
contraindications to ACE
inhibitors.

bbreviations: ACE, angiotensin-converting enzyme; AMI, acute
yocardial infarction; ARB, angiotensin receptor blocker; CHF,

ongestive heart failure; LVF, left ventricular function; LVSD, left
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tatistical analyses
or all stratifications (e.g., gender by race) rates for
easures were computed as the number of patients

eceiving the treatment, medication, or counseling
ivided by the number of eligible patients. Gender
ifferences were assessed using �2 tests. To account

or the sampling design, all tests incorporated proba-
ility weights based on the inverse sampling fraction
or each state. The analyses were performed using SAS
oftware (Version 8.2). Statistically significant findings
ith a p value significant at the alpha level of .05 are
escribed below.

esults

emographics
total of 35,407 cases of AMI (48.7% women and

1.3% men) and 39,405 cases of CHF (57.9% women
nd 42.1% men) were sampled. Table 2 summarizes
emographic data by gender, race/ethnicity, and cov-
rage eligibility for both the AMI and CHF groups.
he AMI sample consisted of 87.3% non-Hispanic
hites, 7.3% non-Hispanic Blacks, and 4.1% Hispan-

cs. The majority of the AMI population was covered
y Medicare only (82.3%); 17.7% were dually eligible.
he CHF sample consisted of 80.1% non-Hispanic
hites, 13.6% non-Hispanic Blacks, and 5.2% Hispan-

cs. The majority of the CHF population was covered
y Medicare only (75.2%); 24.8% were dually eligible.

uality measures for acute myocardial infarction
able 3 displays data by gender across racial/ethnic
roups and coverage eligibility for AMI (all cases),
MI associated with diabetes, and AMI associated
ith hypertension/ESRD. All measures exclude indi-

iduals for whom a treatment was not appropriate, for
xample, those with a contraindication for aspirin
ere excluded from the denominator for the aspirin

roup and nonsmokers were excluded from the smok-
ng cessation counseling measure.

Overall, both non-Hispanic Blacks and Hispanics
ith AMI were less likely than non-Hispanic Whites

o receive aspirin and �-blockers on hospital admis-
ion or discharge. Hispanics with AMI–diabetes were
ot only less likely than non-Hispanic Whites to
eceive aspirin or �-blocker therapy, but were less
ikely to receive angiotensin-converting enzyme
ACE) inhibitors and had the lowest rates of counsel-
ng to quit smoking. Non-Hispanic Blacks with AMI–
iabetes fared worse than their non-Hispanic White
ounterparts in terms of counseling to quit smoking
nd receipt of ACE inhibitors. Among individuals
ith AMI–hypertension/ESRD, Hispanics were less

ikely than non-Hispanic Whites to receive aspirin and

-blockers, and non-Hispanic Blacks had low rates of
ounseling to quit smoking, but were more likely than
on-Hispanic Whites to receive ACE inhibitors.

ifferences by gender
ender comparisons in the AMI group indicate that

mong non-Hispanic Whites, women, including those
ho were not dually eligible, were less likely than

heir male counterparts to receive aspirin and �-block-
rs upon hospital admission or discharge. Such gen-
er differences were not observed among non-His-
anic Blacks or Hispanics. Similar findings are seen in

he AMI–diabetes group. In addition, dually eligible
omen in the AMI–diabetes group were less likely

han their male counterparts to receive ACE inhibi-
ors, but non-Hispanic Black and dually eligible

omen were more likely than men to be counseled to
uit smoking. Among individuals with AMI–hyper-
ension/ESRD, gender differences were statistically
ignificant only for non-Hispanic White women, who
eceived less aspirin therapy than non-Hispanic White
en. Such gender differences were not observed in

on-Hispanic Blacks or Hispanics with AMI–hyper-
ension/ESRD.

ifferences by race/ethnicity
n the group with AMI, compared to non-Hispanic

hite women, Hispanics were disadvantaged in
erms of receipt of all three drugs/drug classes (aspi-
in, �-blockers, ACE inhibitors), but non-Hispanic
lack women were disadvantaged only in the receipt
f ACE inhibitors. Among women with AMI–diabe-
es, compared with their non-Hispanic White counter-
arts, non-Hispanic Black women were significantly
ore likely to receive �-blockers and more likely to

eceive ACE inhibitors. Among women with AMI–
ypertension/ESRD, non-Hispanic Black women

able 2. Demographic data for a Medicare population with AMI
r CHF, 2000–2001

AMI CHF

emographic Variable n % n %

otal 35,407 39,405
ender
Women 17,228 48.7% 22,804 57.9%
Men 18,179 51.3% 16,601 42.1%
Unknown 0 0.0% 0 0.0%

ace/ethnicity
White non-Hispanic 30,928 87.3% 31,546 80.1%
Black non-Hispanic 2,579 7.3% 5,370 13.6%
Hispanic 1,447 4.1% 2,057 5.2%
Other 443 1.3% 416 1.1%
Unknown 10 0.0% 16 0.0%

ligibility
Dual (Medicare and

Medicaid)
6,253 17.7% 9,780 24.8%

Medicare only 29,153 82.3% 29,621 75.2%

Unknown 1 0.0% 4 0.0%



Table 3. Gender and race/ethnicity differences in quality of care for AMI and associated comorbidities in a Medicare population

NHW (%)
p

Value

NHB (%)
p

Value

Hispanic (%)
p

Value

Dually Eligible
(%)

p
Value

Not Dually
Eligible (%)

p
Value

NHB to NHW
(p value)

Hispanic to
NHW

(p value)

Measure Total W M Total W M Total W M Total W M Total W M Total W M Total W M

AMI*
Aspirin at

arrival
83.66 81.35 86.03 .000 81.01 79.61 82.80 .303 83.16 85.17 81.29 .338 80.36 79.08 82.84 .105 84.02 81.90 85.97 .000 .039 .327 .082 .741 .070 .032

Aspirin at
discharge

84.33 82.55 86.09 .001 82.54 81.04 84.42 .366 75.52 74.57 76.42 .753 77.26 77.37 77.06 .921 85.15 83.37 86.73 .001 .226 .465 .430 .000 .007 .001

�-Blocker at
arrival

68.62 66.67 70.39 .018 66.92 62.94 71.66 .104 58.61 56.80 60.33 .665 61.04 59.80 63.19 .438 69.36 67.56 70.86 .035 .430 .215 .674 .001 .018 .012

�-Blocker at
discharge

78.63 76.32 81.20 .016 75.74 77.91 72.41 .403 68.69 69.22 68.08 .915 71.64 71.61 71.71 .986 79.30 77.37 81.32 .051 .263 .624 .038 .011 .180 .023

ACE for LSVD
at discharge

70.66 69.48 71.67 .278 80.40 84.43 76.89 .178 61.59 57.04 64.49 .535 67.22 64.31 71.30 .145 71.63 71.47 71.75 .895 .000 .000 .171 .020 .049 .144

Smoking
cessation
counseling

40.84 39.84 41.56 .436 29.84 34.42 26.68 .219 32.84 28.99 34.07 .674 41.88 42.30 41.49 .847 38.70 37.99 39.13 .623 .000 .165 .000 .036 .142 .093

AMI with diabetes
Aspirin at

arrival
82.92 80.25 85.83 .001 80.71 77.81 85.46 .098 84.49 84.25 84.76 .931 77.73 76.74 80.17 .409 84.25 81.49 86.83 .001 .289 .390 .904 .490 .201 .749

Aspirin at
discharge

80.65 77.93 83.50 .008 83.05 80.71 87.46 .232 71.47 68.78 74.51 .512 75.24 74.99 75.85 .864 81.72 78.65 84.50 .006 .322 .384 .271 .006 .051 .055

�-Blocker at
arrival

68.76 66.31 71.00 .140 67.37 64.74 71.16 .472 63.82 61.56 66.33 .692 60.32 62.99 54.99 .276 70.30 67.04 73.01 .052 .697 .741 .976 .250 .430 .447

�-Blocker at
discharge

77.77 72.72 82.73 .007 77.76 83.04 68.13 .095 62.50 60.96 64.52 .821 71.48 73.43 66.54 .453 78.54 73.78 82.52 .018 1.000 .024 .035 .006 .119 .029

ACE for LSVD
at discharge

70.94 69.83 71.91 .568 85.04 87.08 82.11 .581 56.74 56.37 57.01 .972 71.01 66.50 79.86 .050 71.17 72.58 70.14 .525 .000 .000 .110 .031 .180 .085

Smoking
cessation
counseling

39.26 39.59 39.03 .902 27.98 37.34 16.36 .031 20.09 34.28 13.66 .190 40.59 48.11 32.73 .027 35.40 34.39 36.02 .736 .010 .726 .000 .001 .660 .000

AMI with
hypertension/
ESRD

Aspirin at
arrival

85.48 84.22 87.00 .020 82.81 81.24 84.79 .342 84.29 86.08 82.30 .544 82.77 82.43 83.55 .723 85.72 84.54 86.96 .047 .087 .168 .322 .575 .509 .147

Aspirin at
discharge

85.50 84.10 87.05 .031 83.50 82.11 85.28 .461 75.89 77.16 74.50 .745 78.58 78.97 77.71 .759 86.24 84.86 87.60 .042 .254 .412 .484 .000 .063 .002

�-Blocker at
Arrival

71.48 70.20 72.83 .196 68.79 65.28 72.93 .217 59.84 64.75 53.93 .337 63.05 61.35 66.64 .360 72.29 71.60 72.95 .498 .303 .177 .976 .004 .303 .002

�-Blocker at
Discharge

80.77 78.61 83.54 .053 75.72 77.66 72.39 .513 71.52 68.30 76.76 .471 72.45 70.59 78.76 .385 81.45 79.95 83.24 .194 .095 .803 .029 .069 .124 .379

ACE for LSVD
at discharge

71.47 71.93 71.03 .760 83.39 85.55 81.22 .564 79.69 77.84 81.04 .825 74.32 72.56 77.24 .477 72.26 73.24 71.44 .550 .000 .002 .034 .095 .447 .116

R
.C

orrea-de-A
raujo

et
al./

W
om

en’s
H

ealth
Issues

16
(2006)

44
–55

48



w
r
A
a
o

n
�
r
b
W
n
t
�
A
i
a
q
W

Q
T
g
C
w

l
v
C
H

D
I
g
w
m
g
B
t
d

D
W
h
e
m
C
w
w

d
L
Cb

le
3.

C
on

ti
nu

ed

N
H

W
(%

)
p

V
al

ue

N
H

B
(%

)
p

V
al

ue

H
is

pa
ni

c
(%

)
p

V
al

ue

D
ua

lly
E

lig
ib

le
(%

)
p

V
al

ue

N
ot

D
ua

lly
E

lig
ib

le
(%

)
p

V
al

ue

N
H

B
to

N
H

W
p

va
lu

e)

H
is

pa
ni

c
to

W
hi

te
(p

va
lu

e)

M
ea

su
re

T
ot

al
W

M
T

ot
al

W
M

T
ot

al
W

M
T

ot
al

W
M

T
ot

al
W

M
T

ot
al

W
M

T
ot

al
W

M

m
ok

in
g

ce
ss

at
io

n
co

un
se

lin
g

41
.7

8
41

.7
8

41
.7

7
1.

00
0

32
.1

5
36

.5
4

28
.6

0
.3

24
33

.9
2

25
.0

2
38

.2
1

.4
39

45
.0

7
47

.0
4

42
.9

8
.4

83
38

.3
9

37
.9

4
38

.7
3

.8
11

.0
02

.2
71

.0
01

.1
62

.0
61

.6
10

ld
ed

p
va

lu
e

in
d

ic
at

es
a

st
at

is
ti

ca
lly

si
gn

if
ic

an
t

d
if

fe
re

nc
e

be
tw

ee
n

w
om

en
an

d
m

en
or

be
tw

ee
n

N
H

W
an

d
N

H
B

or
N

H
W

an
d

H
is

pa
ni

cs
(p

�
.0

5)
.

br
ev

ia
ti

on
s:

A
C

E
I,

an
gi

ot
en

si
n-

co
nv

er
ti

ng
en

zy
m

e
in

hi
bi

to
r;

A
M

I,
ac

ut
e

m
yo

ca
rd

ia
l

in
fa

rc
ti

on
;C

H
F,

co
ng

es
ti

ve
he

ar
t

fa
ilu

re
;E

SR
D

,e
nd

-s
ta

ge
re

na
l

d
is

ea
se

;L
V

SD
,l

ef
t

ve
nt

ri
cu

la
r

sy
st

ol
ic

sf
un

ct
io

n;
M

,m
en

;N
H

B
,n

on
-H

is
pa

ni
c

B
la

ck
;N

H
W

,n
on

-H
is

pa
ni

c
w

hi
te

;W
,w

om
en

.
rc

e:
20

00
–2

00
1

N
at

io
na

l
H

ea
rt

Fa
ilu

re
an

d
A

cu
te

M
yo

ca
rd

ia
l

In
fa

rc
ti

on
Pr

oj
ec

ts
.C

en
te

rs
fo

r
M

ed
ic

ar
e

an
d

M
ed

ic
ai

d
Se

rv
ic

es
.

ll
ca

se
s

R. Correa-de-Araujo et al. / Women’s Health Issues 16 (2006) 44–55 49
ere more likely than non-Hispanic White women to
eceive ACE inhibitors. No differences in the receipt of
CE inhibitors were found between Hispanic women

nd non-Hispanic White women with AMI–diabetes
r AMI–hypertension/ESRD.
When comparing men with AMI, Hispanics and

on-Hispanic Blacks were less likely to receive
-blockers; Hispanics were less likely to receive aspi-
in; and non-Hispanic Blacks were much less likely to
e counseled to quit smoking than their non-Hispanic
hite counterparts. Among men with AMI–diabetes,

on-Hispanic Blacks and Hispanics fared worse than
heir counterparts for three measures: aspirin,
-blocker therapy, and counseling to quit smoking.
mong men with AMI–hypertension/ESRD, Hispan-

cs were less likely to receive aspirin and �-blockers,
nd non-Hispanic Blacks received less counseling to
uit smoking, but were more likely than non-Hispanic
hite men to receive ACE inhibitors.

uality measures for heart failure
able 4 displays data by gender across racial/ethnic
roups and coverage eligibility for CHF (all cases),
HF associated with diabetes, and CHF associated
ith hypertension/ESRD.
Overall, Hispanics with CHF or CHF–diabetes were

ess likely than non-Hispanic Whites to receive a left
entricular function (LVF) assessment. Hispanics with
HF–hypertension/ESRD were less likely than non-
ispanic Whites to receive ACE inhibitors.

ifferences by gender
n both the CHF and CHF–hypertension/ESRD
roups, non-Hispanic White women and women who
ere not dually eligible were less likely than their
ale counterparts to have LVF assessment, but no

ender differences were found for non-Hispanic
lacks or Hispanics. No gender differences for any of

he measures studied here were observed in the CHF–
iabetes group.

ifferences by race/ethnicity
hen comparing women with CHF or with CHF–

ypertension/ESRD, no statistically significant differ-
nces were found in the receipt of any of the quality
easures evaluated in these groups. In women with
HF–diabetes, however, non-Hispanic Black women
ere found to be more likely than non-Hispanic White
omen to receive ACE inhibitor.
When comparing men with CHF or with CHF–

iabetes, Hispanic men were the least likely to receive
VF assessment, but no differences were seen in the
HF–hypertension/ESRD group for any of the qual-
ity measures studied.T
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iscussion

n the past, there was the perception that cancer kills
ore women than heart disease. This perception has

een reversed since 1997, but a recent study showed
hat a significant gap between perceived and actual
isk of heart disease still exists and is particularly
triking among minority women (Mosca, Appel, et al,
004; Mosca, Ferris, Fabunmi, Robertson, & the AHA,
004). One major issue is that patients who do not
ave the classic symptoms of chest pain and discom-
ort may delay seeking care and therefore be more
ikely to be undertreated (Canto et al., 2000). Other
actors, such as socioeconomic status, language, and
ultural practices, have been shown to delay the
ecognition and treatment of AMI symptoms in cer-
ain populations such as Hispanics or to influence the
wareness of risk factors and compliance with treat-
ent (Bretsky, 2002; Henderson, Magana, Korn,
enna, & Rolka, Fagot-Campagna, & Narayan, 2004).
Although advances in technology have contributed

o improvements in the diagnostic and therapeutic
pproaches to myocardial infarction, women do not
eem to benefit from such advances, as they continue
o suffer inequalities in the utilization of such proce-
ures and to have worse outcomes from AMI than
en do (Grady, Chaput, & Kristof, 2003). It is possible,

herefore, that the worse outcomes for AMI observed
mong women compared to men are caused by ine-
ualities in the quality of care they receive. Such

nequalities were observed in our study with disap-
ointing frequency. In addition, overall group com-
arisons indicate that having comorbidities does not

mply receiving better quality cardiovascular care.
ontinuous monitoring of the quality of care for

ardiovascular disease in both women and men across
acial and ethnic groups is critical to developing
trategies to eliminate gaps and improve disease out-
omes.

uality of care for acute myocardial infarction
he most striking finding of this study relates to the
ery low rates for counseling to quit smoking received
y both male and female smokers with AMI in all
ace/ethnicity groups. Among older adults, smoking
ates are higher among Blacks and Hispanics than

hites (data not shown). In our study, only 29.8% of
on-Hispanic Black smokers and 32.8% of Hispanic
mokers with AMI received counseling, compared
ith 40.8% of non-Hispanic White smokers. This is a
atter of concern, particularly for patients in the
MI–diabetes group, which showed the lowest rates
f counseling for Hispanic (13.66%) and non-Hispanic
lack (16.36%) men, and low counseling rates even for
on-Hispanic White men (39.03%).
Smoking greatly increases the risk of cardiovascular
mortality and microvascular complications overall,T
a
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ut particularly affects those with diabetes (Suarez &
arrett-Connor, 1984). Compared with nonsmokers,

he incidence of myocardial infarction is six times
igher for women and three times higher for men
moking at least 20 cigarettes per day (Njolstad,
rnesen, & Lund-Larsen, 1996). After myocardial in-

arction, smoking is associated with an increased risk
or recurrent coronary events (Rea et al., 2002). For
hose who quit smoking, this risk declines to equal
hat of nonsmokers by 3 years after smoking cessation,
ut for those who continue to smoke, a 50% increase in
his risk is observed when compared to nonsmokers.

Good quality evidence has shown that even mini-
al counseling that lasts less than 3 minutes can

ncrease overall tobacco abstinence rates (Fiore et al.,
000; Whitlock & Williams, 2003). Increasing counsel-
ng session length and frequency was also shown to
nhance efficacy in a dose–response manner (Fiore et
l., 2000). Multiple opportunities to provide counsel-
ng to quit smoking exist. Women, for instance, gen-
rally see more than one health care provider, and
verall 70% of smokers see a physician each year
Fiore et al., 2000). Health care professionals should
mphasize the proven benefits of quitting smoking,
articularly after a first myocardial infarction. Coun-
eling should also target the needs of specific gender,
ace, and ethnic groups. Health care professionals and
ospitals and other health care organizations should
evelop or adopt strategies to ensure that counseling
rovided to all patients takes into consideration health
nd behavioral beliefs.
Although we found good rates of aspirin use, con-

irming findings from prior literature (Califf et al.,
002), there is still room for improvement. Aspirin is
enerally underprescribed at hospital discharge for
omen with AMI (Gan et al., 2000). Gender-stratified

esults in high-risk women indicate that aspirin use
an lead to a 20% reduction in the risk of vascular
vents for both women and men (Antiplatelet Trial-
sts’ Collaboration, 1994). This reinforces the need for
nsuring that both men and women receive aspirin as
art of their standard care for AMI. Prior estimates on

he use of aspirin were in the range of 37–62% for
edicare beneficiaries with diabetes discharged after
MI and 63% for outpatients from a large hospital
ith one or more macrovascular complications

Krumholz, Chen, Chen, Wang, & Radford, 2001;
’Connor, Pronk, Tan, Rush, & Gray 1998; Rolka et al.,

001).
Because strong evidence exists on the efficacy of

spirin use for any patient with diabetes and a history
f myocardial infarction or other cardiovascular event
Colwell & American Diabetes Association, 2004;
rein, Vijan, Pogach, Hogan, & Kerr, 2002; Yudkin,
995), efforts should be made to improve aspirin-
rescribing practices for these patients. In particular,

ace/ethnicity should not preclude Hispanics and M
lack men from being prescribed aspirin, and the
easons for this disparity should be further investi-
ated.
Use of �-blockers shortly after AMI is known to

ecrease mortality by 20–25% in both women and
en (Beta-Blocker Pooling Project, 1988; Olsson et al.,

992). According to a study evaluating Medicare pa-
ients, rates of use of �-blockers after AMI have risen
rom 21% of eligible patients in the early 1990s to 79%
n 1997 (Soumerai et al., 1997). In our study, rates
anged from 55–73% for �-blocker use at hospital
dmission and 61–83.5% for use at hospital discharge.
et, Hispanics in general and non-Hispanic White
omen from any of the study groups were less likely

o receive the �-blockers.
Differences in the pharmacologic response to

-blockers have been reported for Black individuals,
ith �-blockers being less effective for Blacks than
hites with hypertension (Schaefer, Caracciolo, Frish-
an, & Charney, 2003). Although this difference ap-

lies to propranolol (less oral bioavailability and
igher metabolic rates in blacks), other �-blockers
ith similar effectiveness (e.g., labetolol, carvedilol,

nd metoprolol) have not shown this clinical effect.
lso, the concurrent use of thiazide diuretics is known

o eliminate this side effect while attaining good
herapeutic outcomes. Therefore, in the absence of
bsolute contraindication, the use of �-blockers
hould be part of the standard of care for all patients
ith AMI, and in particular for Blacks who also have
iabetes.
Concerns also have been expressed regarding the

se of �-blockers among those with diabetes based on
he potential development of hypoglycemic episodes
n these patients. However, the incidence of such
pisodes in a series of individuals with hypertension
lus diabetes was no different from the incidence for

hose treated with other drugs such as ACE inhibitors,
alcium channel blockers, and thiazide diuretics
Shorr, Ray, Daugherty, & Griffin, 1997). Moreover,

yocardial infarction survivors who had diabetes
enefited from �-blockade (e.g., reduction of mortality
nd re-infarction rates) to the same extent as those
ithout diabetes (Jonas et al., 1996; Kendall, Lynch,
jalmarson, & Kjekshus, 1995; Prichard, Cruickshank,
 Graham, 2001).
Used within 36 hours of an AMI, ACE inhibitors can

ause a 7% reduction in the risk of mortality in the 30
ays after the AMI, but their use was associated with
two-fold increased risk of both hypertension and

enal dysfunction (Grady et al., 2003). This may ex-
lain the relatively low rates observed for prescribing
f ACE inhibitors for AMI. Several randomized trials
f patients with AMIs (Cooperative New Scandina-
ian Enalapril Survival Study [Consensus-II], Gruppo
taliano per lo Studio della Sopravvivenza nell’Infarto
iocardico [GISSI-3], Second International Study of
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nfarct Survival [ISIS-4], Chinese Cardiac Study [CCS-
]) have documented comparable statistically signifi-
ant but small reductions of 7% in mortality owing to
reatment with ACE inhibitors in both men and

omen (ACE Inhibitor Myocardial Infarction Collab-
rative Group, 1998). The reduction in risk among
omen was not statistically significant, likely because

f the smaller number of women studied. However,
ata for women outpatients with heart disease and
ultiple risk factors treated with ACE inhibitors re-

eals that their risk of cardiovascular events dropped
y 20% (Dagenais et al., 2001; Lonn et al., 2002; Yusuf
t al., 2000). It seems that women may respond better
han men to ACE inhibitor therapy, which reinforces
he need for a gender-based approach in the manage-

ent of AMI.

uality of care for congestive heart failure
he underuse of ACE inhibitors in individuals with
ystolic heart failure is a persistent problem through-
ut the health care community, with 32% of older
dults with heart failure being discharged from hos-
itals without prescriptions for ACE inhibitors (Ma-
oudi et al., 2004). These individuals have a 14%
reater risk of dying within a year compared to
atients treated with these drugs. ACE inhibitors (e.g.,
aptopril, enalapril, ramipril, lisinopril) are considered
he first-choice treatment and are the cornerstone of
HF drug therapy.
ACE inhibitors have been shown to benefit popula-

ions underrepresented in clinical trials and those for
hom the treatment is still controversial (Masoudi et

l., 2004). These include the very old, women, African
mericans, and persons with kidney disease and
ther high-risk conditions. In persons with CHF and

eft ventricular dysfunction, the use of ACE inhibitors
as been shown to improve survival (Shlipak, 2003).
pecifically, in women outpatients with documented
HF, the use of ACE inhibitors resulted in a reduction
f mortality risk of 15–20% (Flather et al., 2000; Garg &
usuf, 1995). In one of these studies, women also had
statistically significant 20% reduction in the risk of

ombined endpoints, such as mortality, readmission
or congestive heart disease, and reinfarction.

Although there is evidence for use, rates of use of
CE inhibitors in CHF patients are generally low,
ith Hispanics showing the lowest rates (48.40%

ompared to 63.90% for non-Hispanic Whites). Al-
hough non-Hispanic Black women with CHF and
iabetes were more likely than non-Hispanic White
omen to receive ACE inhibitors, rates of ACE inhib-

tors can be considerably improved among all women.
Rates of LVF assessment, one of the most accurate

redictors of future cardiac events in the risk stratifi-
ation of individuals with AMI (Multicenter Postin-
arction Research Group, 1983; Roig et al., 1993),

anged from 63.5–76.3%, with Hispanic men, non- d
ispanic White women, and women who were not
ually eligible being less likely to receive the assess-
ent. Proper LVF assessment facilitates clinical deci-

ion making to determine the course of therapy
Grundy, Pasternak, Greenland, Smith, & Fuster,
999). Despite recent advances in the effectiveness of
edications in improving survival and quality of life,

roblems in self-management of heart failure may
ontribute to the poor prognosis for this condition
Patel & Konstam, 2002; Horowitz et al., 2004). Many
eople may fail to realize that swelling and shortness
f breath are likely to worsen over time into acutely
evere states that require urgent care. Receiving
roper care may help them with self-management,
elay complications, and improve outcomes and qual-

ty of life.

onclusions

his paper highlights important gender, racial, and
thnic differences in the care of AMI and CHF. One
trength of this paper is that the quality measures
valuated, which are considered standards of care, are
upported by a considerable, reliable body of evidence
nd are believed to lead to improved outcomes in
atients with cardiovascular disease. Continuous
onitoring of these measures, however, is needed to

ocument the link between adoption of standards of
are and improved outcomes. With the recent ap-
roval by the Food and Drug Administration of the
rug combination hydralazine and isosorbide dini-

rate to treat severe heart failure in the Black popula-
ion, further improvement in the quality of care for

inorities is expected. The drug combination was
ound to reduce death rates by 43% and decrease
ospitalizations for CHF by 39% compared to placebo
Food and Drug Administration, 2005).

This paper’s limitations are imposed by our inabil-
ty to understand the reasons behind these disparities
nd the fact that the data presented here do not take
nto consideration the possible effects of socioeco-
omic status (e.g., income, education) on the variables
tudied. Other limitations are imposed by the fact that
he quality measures studied here are based on review
f hospital charts (i.e., if care is not charted, it cannot
e counted). Hospitals may differ in the accuracy and
ompleteness of their charting. Moreover, as is typical
f hospital data collection, race and ethnicity are
ecorded in combination (e.g., a person is either White
r Hispanic, but not both). This differs from the
referred way of collecting information, which con-
iders race and ethnicity as separate characteristics.

An increasing number of initiatives now include
eart centers or clinics targeting models of care that
eet the specific needs of women with cardiovascular
isease. Because all these factors can interfere with
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dherence to therapy and treatment outcomes, models
f care should include educational interventions to

mprove awareness and knowledge of heart disease
nd heart failure, particularly among minorities. For
xample, women recovering from acute ischemic cor-
nary events reported receiving much less informa-
ion than they expected from health care professionals,
nd only a few indicated that the clinical decision-
aking process was shared (Stewart, Abbey, Shnek,

rvine, & Grace, 2004). The development and imple-
entation of cardiovascular programs that target spe-

ific gender, racial, and ethnic groups are critical in
urther advancing care for women and minorities.

The findings presented here provide us with an
pportunity to further investigate the reasons why
isparities occur, including disparities related to the
pparently less-than-optimal care received by those
ho have comorbidities associated with AMI. We are

eginning to understand gender differences in the
linical presentation and outcomes of coronary heart
isease (Grady et al., 2003) and heart failure (Pijna &
uchter, 2003), and the AHA has released its 2004
uidelines targeting optimization of lifestyle and med-

cal management of risk factors in women. Our find-
ngs, together with other information on racial, ethnic,
nd gender differences, provide us with a great op-
ortunity to design interventions to fill gaps in current
ardiovascular care and to go beyond our discomfort
n admitting that we are doing too little and too late
nd are not yet delivering the best quality of care to
omen.
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