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BACKGROUND: Patient satisfaction is increasingly rec-
ognized as a quality indicator and important outcome of
care. Little is known about the clinical factors associated
with satisfaction after myocardial infarction (MI).

OBJECTIVE: To assess the hypothesis that angina after
MI is independently associated with lower treatment
satisfaction.

METHODS: We evaluated 1,815 MI patients from 19
U.S. centers. Angina was measured at 1 and 6 months
after MI using the Seattle Angina Questionnaire (SAQ).
Treatment satisfaction was measured using the SAQ at
6 months. Multivariable regression was used to evalu-
ate the association between 1- and 6-month angina and
6-month treatment satisfaction.

RESULTS: Sixty-two percent of patients had no angina
at 1 and 6 months after MI, 14% had transient angina
(angina at 1 month, no angina at 6 months), 11% had
new angina (angina at 6 months only), and 13% had
persistent angina (angina at both 1 and 6 months). In
unadjusted analysis, the presence of angina at
6 months, whether new or persistent, was associated
with lower treatment satisfaction (p<0.001). In multi-
variable analysis, angina was associated with lower
treatment satisfaction [relative risk (RR) 2.9, 95%confi-
dence interval (CI) 2.4–3.5 patients with new angina; RR
3.1, 95%CI 2.5–3.9 patients with persistent angina, vs
patients with no angina].

CONCLUSIONS: In conclusion, angina in the 6 months
following MI is present in almost 1 in 4 patients and is
strongly associated with lower treatment satisfaction.
This suggests the importance of angina surveillance and
management after MI as a possible target to improve
treatment satisfaction and, thereby, quality of care.
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BACKGROUND

Patient satisfaction is considered a marker of effectiveness of
health care delivery and is often used as a benchmark of
health system performance.1–4 Patient satisfaction has been
shown to be influenced by physician communication skills, age
and gender of the physician, patient expectations, and length
of relationship with the physician.5,6 There is increasing
interest in the potential influence of a patient’s clinical
condition on their satisfaction with care.7,8

Little is known about what influences treatment satisfaction
among patients who have experienced an acute myocardial
infarction (MI). One important aspect of a patient’s clinical
condition post-MI is the presence of angina. A previous study
conducted in the Veterans Health Administration in 1998–
1999 found that current angina symptoms were associated
with current treatment satisfaction after controlling for base-
line patient characteristics,8 thus suggesting that a potential
target for improving satisfaction includes better angina man-
agement. Recurrent or persistent angina symptoms post-MI
may be viewed by patients as having received less than optimal
care. Because the association between angina in the months
following MI and patient treatment satisfaction in contempo-
rary practice is unknown, we sought to investigate whether
active angina symptoms in the months after MI are associated
with decreased treatment satisfaction.

The objectives of this study were to describe the prevalence
of active angina symptoms (angina symptoms over the previ-
ous 4 weeks) after MI and to evaluate whether the presence of
angina in the months following MI was associated with
treatment satisfaction in a multicenter cohort. Our hypothesis
was that active angina after MI is independently associated
with lower treatment satisfaction after adjustment for baseline
patient characteristics, MI treatment, and site. Because angi-
na is potentially treatable, the results of this study may
suggest that improved angina management after MI is a target
for improving patient treatment satisfaction.
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METHODS

Study Population

The patient population for this study was from the “Prospective
Registry Evaluating Myocardial Infarction: Events and Recov-
ery” (PREMIER) study, which included consecutive patients
hospitalized with AMI from 19 U.S. hospitals between January
1, 2003, and June 28, 2004. Patients with a positive troponin
test or elevated creatine phosphokinase-MB fractions were
screened for study inclusion. Eligibility requirements included
age ≥18 years, elevated cardiac biomarkers, and presentation
to the enrolling institution (or transferred) within the first
24 hours of symptom onset. Exclusion criteria included
incarcerated patients and patients without a preexisting MI
whose elevated cardiac biomarkers were followed by a revas-
cularization procedure.9 The total enrollment consisted of
2,498 patients, of whom 2,481 survived their hospitalization.
Of these, 102 patients died prior to the 6-month assessment,
164 patients were too ill or refused to be interviewed, 349
patients were lost to follow-up, and 68 did not have complete
data on angina frequency or treatment satisfaction at follow-
up. After excluding such patients, the cohort for this study was
comprised of 1,815 patients. Institutional Research Board
approval was obtained at each participating institution.

Variables

Angina frequency and patient treatment satisfaction were
measured using the Seattle Angina Questionnaire (SAQ). The
SAQ was administered at 1 month and 6 months after MI
hospitalization. The SAQ is a 19-item self-administered dis-
ease-specific questionnaire that is valid, reliable, sensitive to
clinical changes, and prognostic of clinical events in patients
with coronary artery disease.10,11 The SAQ measures anginal
stability, physical limitation, and disease perception, in addi-
tion to the principal variables of interest in this study, angina
frequency and treatment satisfaction. The SAQ angina fre-
quency scale is scored 0–100, with higher scores indicating
less angina. The scale asks patients to report the average
frequency of their angina over the preceding 4 weeks. The SAQ
treatment satisfaction scale is scored from 0 to 100, with higher
scores indicating higher satisfaction with treatment. The scale
incorporates patients’ ratings of satisfaction with explanations
from their doctor, satisfaction that everything possible is being
done, how bothersome is it to take their medications as pre-
scribed, and overall satisfaction with current treatment.

Statistical Analysis

For this analysis, SAQ angina frequency scores were dichoto-
mized as angina present versus absent based upon the
distribution of scores in the study population at 6 months
(daily angina 1.8%, weekly angina 8.0%, monthly angina
17.1%, and no angina 73.%). Then, a variable representing
angina status (present or absent) at 1 and 6 months post-MI
was created as follows: (1) no angina during follow-up (no
angina at 1 and 6 months), (2) transient angina (angina at
1 month, not at 6 months), (3) new angina (no angina at
1 month, angina at 6 months), and (4) persistent angina
(angina at both 1 and 6 months). In the primary analysis, the
SAQ treatment satisfaction score was dichotomized as dissat-

isfied [those in the lowest quartile (<87.5)] versus satisfied
[those in the upper 3 quartiles (>=87.5)]. As a secondary
analysis, the treatment satisfaction score was also modeled
as a continuous variable. The results of this analysis were
similar to the primary analysis and are therefore not presented
in this manuscript. Additionally, we repeated the analysis
using only the question about overall treatment satisfaction,
measured on a 5-point ordinal scale, comparing those who
responded “completely satisfied” (76% of patients) with
patients responding anything less than completely satisfied
(24% of patients). Finally, we modeled each individual measure
of treatment satisfaction as outcomes. Risk adjustment vari-
ables included the demographic, cardiac, noncardiac, hospi-
talization, and discharge medication variables listed in Table 1.
For modeling, the scales of the continuous variables were
converted for ease of interpretation. Those that were normally
distributed were scaled per 1 standard deviation increase,
creatinine was left as per 1 mg/dL increase, peak troponin is
per +100 μg/mL, and patient health questionnaire score was
scaled to +5 points, which denotes a 1-step increase in severity
classification.

The baseline characteristics of patients with no angina at 1
or 6 months were compared to those with transient angina,
new angina, and persistent angina. Next, the bivariate associ-
ation between angina status and patient treatment satisfaction
was analyzed using chi-squared or Fisher’s exact tests for
categorical variables and t tests or Mann–Whitney tests for
continuous variables. Multivariable regression models were
then developed to determine whether angina status was
independently associated with patient treatment satisfaction.
Because the outcome (lowest quartile of the SAQ Treatment
Satisfaction scale) was by definition not a rare event, relative
risks (RRs) were modeled directly using modified Poisson
regression models, rather than approximated using odds
ratios from logistic regression.12 A series of models was created
to assess the association between angina and treatment
satisfaction with incremental adjustment for demographic,
cardiac, noncardiac, hospitalization, and discharge medica-
tions variables as listed in Table 1. Site was included in the
models as a random effect. Confidence intervals (CI) adjusted
for multiple comparisons were used to evaluate the indepen-
dent relationship between the 3 angina categories (transient,
new, and persistent) and patient treatment satisfaction com-
pared with the reference category (no angina at both 1 and
6 months). The adjustment for multiple comparisons was done
using a simulation-based method that estimates the multivar-
iate distribution of joint tests, thereby taking correlations
between tests into account.13 In addition, a first-level interac-
tion between depression and angina was evaluated in the
multivariate model based on prior evidence of the association
between depression and angina.14

Approximately 17% of patients were missing 1 or more
baseline covariate values (only 3% were missing more than 1
value). Multiple imputation methods were used in the primary
analysis to impute these covariate values on the basis of
observed data and to account for missingness in statistical
inferences.15,16 In addition, multiple imputation methods were
also used in a secondary analysis to examine potential bias
because of lost follow-up, imputing baseline covariate values
as well as missing follow-up SAQ angina frequency and
treatment satisfaction scores. The imputation model included
all Table 1 variables; SAQ scores at baseline, 1 month, and
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6 months; and whether patients were hospitalized or died
during follow-up. These analyses were virtually identical to the
primary results, suggesting that the results observed were
applicable to the overall study population. All analyses were
done using SAS version 9.1 (SAS Institute, Cary, NC, USA).

RESULTS

Of the 1,815 patients in the study, 62% had no angina at 1 or
6 months, 14% had transient angina, 11% had new angina,

and 13% had persistent angina after MI. Thus, 24% of the
cohort had active angina symptoms 6 months after the MI
hospitalization. Patients with no angina at 1 month or
6 months were more likely to be older, to be white, and to
have been revascularized during the index hospitalization.
They were less likely to have had prior MI, to have had prior
PCI, to have had prior CABG, to be a current smoker, and to
have severe depression (Table 1). Treatment satisfaction scores
averaged 91.5 and ranged from 12.5 to 100. The median
treatment satisfaction score was 100, and the lower quartile
was 87.5.

Table 1. Characteristics of the Study Population

Angina type (angina at 1/6 mo) p
value

No angina
(no/no) n=1125

Transient angina
(yes/no) n=258

New angina
(no/yes) n=201

Persistent angina
(yes/yes) n=231

Demographic
Age (mean +/− SD), years 62.4+/−12.3 59.6+/−13.2 59.5+/−12.2 55.8+/−11.1 <0.001
Male gender (%) 69.2 65.9 68.2 61.5 0.134
Non-white race (%) 17.3 24.3 26.5 26.4 <0.001
BMI (mean +/− SD) 29.3+/−6.1 28.9+/−5.4 29.6+/−6.2 29.6+/−6.9 0.567

Cardiac
Prior MI (%) 17.4 20.5 19.9 25.5 0.034
Prior PCI (%) 14.3 20.9 23.4 25.5 <0.001
Prior CABG (%) 9.2 12.4 18.4 21.6 <0.001
CHF (%) 8.5 5.8 10.9 10.8 0.149

Noncardiac
Diabetes mellitus (%) 25.3 24.8 30.3 28.6 0.368
Smoking status (%) <0.001
Current (<30 d) 28.6 39.1 35.0 40.8
Former (>=30 d) 39.6 35.3 32.5 39.0
Never 31.9 25.6 32.5 20.2

Hypertension (%) 60.1 62.4 67.2 62.3 0.281
Hypercholesterolemia (%) 48.1 51.9 56.2 54.5 0.073
Peripheral arterial disease (%) 6.7 6.2 5.5 8.2 0.693
Prior CVA/TIA (%) 7.1 7.0 8.0 9.1 0.741
PHQ depression score (mean +/− SD) 4.4+/−4.8 5.8+/−5.0 6.3+/−5.4 8.8+/−6.3 <0.001

Hospitalization
Presentation heart rate mean +/− SD 80.2+/−22.1 77.5+/−16.2 79.4+/−19.3 80.3+/−19.5 0.266
Presentation systolic blood pressure
(mean +/− SD), mm Hg

139.6+/−30.8 138.7+/−29.2 141.0+/−34.3 135.5+/−29.1 0.247

Presentation diastolic blood pressure
(mean +/− SD), mmHg

78.4+/−19.0 76.1+/−18.8 79.1+/−19.9 76.6+/−18.1 0.171

Initial creatinine (mean +/− SD), mg/dL 1.5+/−1.4 1.4+/−1.6 1.5+/−1.7 1.3+/−1.0 0.464
MI type 0.052
STEMI 48.2 51.6 45.3 39.8
NSTEMI 51.8 48.4 54.7 60.2

TIMI STEMI risk score (mean +/− SD) 3.3+/−2.2 3.0+/−2.0 3.2+/−2.2 2.8+/−1.8 0.251
TIMI NSTEMI risk score (mean +/− SD) 3.2+/−1.3 3.3+/−1.4 3.3+/−1.5 3.1+/−1.4 0.759
Peak troponin (mean +/− SD) μg/mL 90.1+/−236.6 75.9+/−227.9 63.8+/−171.4 53.0+/−164.9 0.084
Cardiac catheterization (%) 91.6 90.7 90.0 91.8 0.863
Revascularization type (%) <0.001
None 21.1 23.3 25.9 33.8
PCI 65.4 67.8 59.7 61.9
CABG surgery 13.5 8.9 14.4 4.3

ICD (%) 2.8 0.4 2.5 2.2 0.100
Discharge medications
Beta blocker (%) 88.3 89.9 89.1 84.4 0.260
ACE/ARB (%) 74.1 74.8 70.1 80.1 0.117
Statin (%) 82.8 84.9 81.6 83.5 0.803
Aspirin/antiplatelet (%) 94.4 97.7 95.0 93.9 0.164

p values for comparison to no angina. Trend p<0.001
ACE/ARB = angiotensin-converting enzyme inhibitors/angiotensin II receptor blockers; BMI = body mass index; CABG = coronary artery bypass graft;
CHF = chronic heart failure; CVA/TIA = cerebral vascular accident/transient ischemic attacks; ICD = implantable cardioverter–defibrillator; MI =
myocardial infarction; NSTEMI = non-ST-segment elevation myocardial infarction; PCI = percutaneous coronary intervention; PHQ = patient health
questionnaire; STEMI = ST-segment elevation myocardial infarction; TIMI = thrombolysis in myocardial infarction; no angina = no angina at 1 or 6 months;
transient angina = angina at 1 month, not at 6 months; new angina = no angina at 1 month, angina at 6 months; persistent angina = angina at 1 and
6 months; SAQ = Seattle Angina Questionnaire
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Unadjusted Association

Figure 1 demonstrates the association between post-MI angina
and treatment satisfaction. First, there was a significant trend
toward worse treatment satisfaction with a greater presence of
angina (p<0.001). Patients with no angina or transient angina
averaged treatment satisfaction scores of 95 and 93, whereas
thosewith new angina had an average score of 84 and persistent
angina, 80. A change of 5 points or more is considered clinically
significant.10 Second, the presence of active angina at 6months,
whether new or persistent, was associated with significantly
worse treatment satisfaction (p<0.001).

Risk-Adjusted Associations

Prior to adding angina, a treatment satisfaction model was
developed with the demographic, cardiac, noncardiac, hospi-
talization, and discharge medication variables listed in Table 1.
Being younger and of non-white race and having a prior PCI, a
more severe depression score, and a higher systolic blood
pressure at hospital presentation were significantly associated
with worse treatment satisfaction. After adding angina status,
having a prior PCI, more severe depression, and higher systolic
blood pressure at hospital presentation remained significant in
the model; however, their magnitude of association was smaller
than angina status during follow-up. The RRs for the angina
types for each incremental model are presented in Table 2. In
the final multivariable model, after adjustment for patient
demographic, clinical and treatment variables, and site,
patients with transient angina were 1.2 times (RR 95%CI, 0.8–
1.8)more likely to be dissatisfied, patients with new angina were

2.9 times (RR 95%CI, 2.4–3.5) more likely to be dissatisfied, and
patients with persistent angina were 3.1 times (RR 95%CI, 2.5–
3.9) more likely to be dissatisfied as compared to patients with
no angina. The interaction term between depression and angina
was not significant in the model, indicating that the association
between angina and patient treatment satisfaction was not
modified by depression. The results of the secondary analysis,
which included modeling the single question about overall
treatment and modeling each individual measure of satisfac-
tion, showed a similar pattern to that of the primary analysis.
Specifically, patients with persistent angina were 2.7 (2.3–3.2)
times more likely to be dissatisfied that everything possible is
being done for them; were 2.3 (1.9–2.6) times more likely to
report dissatisfaction with the explanations given; were 3.0
(2.4–3.7) times more likely to report dissatisfaction with current
treatment; and, finally, were 2.1(1.6–2.7) times more likely to
report that it was bothersome for them to take their pills.

DISCUSSION

The objectives of this study were to describe the prevalence of
angina in the months following MI and to evaluate whether the
presence of active angina after MI was associated with patient
treatment satisfaction. We found that, as the presence of
angina increased from transient (angina at 1 month, not at
6 months) to new (no angina at 1 month, angina at 6 months)
to persistent angina (angina at both 1 and 6 months), patients
were at incrementally higher risk of being dissatisfied with
their treatment. This association between angina and treat-
ment satisfaction persisted after risk adjustment for a wide
range of patient demographic, cardiac, noncardiac, hospitali-
zation, and discharge medication variables.

These results expand the previous literature in several
ways. First, little is known about the prevalence of angina in
the months after acute MI. In this study, nearly one-quarter of
patients had angina 6 months after MI discharge. This finding
is consistent with prior studies suggesting chronic angina is
undertreated in clinical practice.17,18 However, it is surprising
that the prevalence of angina is so high so soon after
hospitalization for a cardiac event in an era of early invasive
treatment. Angina has been shown to be predictive of subse-
quent mortality and cardiac events and is associated with
diminished functional status and quality of life.19–21 Moreover,
angina is treatable through a wide range of pharmacologic
treatments, as well as coronary revascularization. In practice,
angina symptoms need to be identified through communica-
tion between the patient and physician, and the physician
needs to have a full understanding of treatments available. The
results of this study suggest the need for improved post-MI
surveillance and treatment of recurrent or persistent angina.

Figure 1. Angina versus SAQ treatment satisfaction score

Table 2. Multivariable Risk Models

Angina
status

Unadjusted
RRs

RRs adjusted
for baseline demographic
and clinical characteristics

RRs adjusted for
demographic, clinical
and treatment characteristics

RRs adjusted for demographic,
clinical, treatment characteristics
and site adjustment

No angina (ref.) – – – –
Transient angina 1.3 (0.9–1.8) 1.1 (0.8–1.6) 1.1 (0.8–1.6) 1.2 (0.80–1.8)
New angina 3.2 (2.5–3.9) 3.0 (2.3–3.7) 3.0 (2.3–3.7) 2.9 (2.4–3.5)
Persistent angina 3.7 (3.1–4.4) 3.3 (2.6–4.4) 3.3 (2.6–4.0) 3.1 (2.5–3.9)
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This study broadens our understanding of the correlates of
patient treatment satisfaction after MI, which are poorly
understood despite the fact that the Institute of Medicine and
others have suggested the importance of patient satisfaction as
a marker of healthcare quality.22–24 Whereas some health care
systems, such as Kaiser Permanente and the Veterans Health
Administration, routinely assess patient satisfaction as a
quality indicator,25,26 little information exists about patient
factors associated with greater or lesser satisfaction after an
MI. One previous study performed in 1998–1999 reported a
cross-sectional association between angina and patient satis-
faction 7 months after ACS in a cohort of veterans.8 However,
that study was cross-sectional and performed prior to the era
of early intervention, reporting PCI rates of 12.6% during
hospitalization versus the in-hospital PCI rates in the current
study cohort of 64.5%. The current study, which had a broader
representation of patients and longitudinal assessment of
angina, provides evidence that active angina is a strong
correlate of patient treatment satisfaction. Furthermore, we
found that depression was independently associated with
treatment satisfaction, but did not modify the relationship
between angina and treatment satisfaction. Prior studies have
found that depression post-MI was associated with higher
mortality, rehospitalization, and more frequent angina,27,28

thus highlighting the need for further investigation of the
possible interrelationship between angina symptoms, depres-
sive symptoms, and treatment satisfaction. Overall, these
findings contribute to the broader patient satisfaction litera-
ture, adding evidence that patients’ clinical condition is a key
driver of their satisfaction with care.

Understanding the association between angina and patient
treatment satisfaction may have implications for improvement of
other aspects of care. For example, prior studies have found that
satisfied patients are more likely to stay within a health care
system, more likely to remain enrolled in the same HMO, and
more likely to maintain a relationship with their physi-
cian.5,6,29,30 Thus, improving patient satisfaction may lead to
better longitudinal care andmanagement of patients. The results
of this study suggest the importance of symptom management
after MI with regard to patient treatment satisfaction.

The directionality of association between angina and patient
treatment satisfaction found in this study cannot be conclu-
sively determined. As was our a priori hypothesis, it is possible
that active angina symptoms lead to decreased treatment
satisfaction, which has been supported in the satisfaction
literature showing associations between clinical factors and
satisfaction.7,8 Conversely, it is possible that dissatisfied
patients are less compliant with their medical therapy, poten-
tially including antianginal medications, with dissatisfaction
thereby leading to more angina. It has been shown that
interventions to improve patient satisfaction, such as greater
patient involvement in treatment plans, can improve patient
adherence to medications.31,32 However, among this cohort,
satisfied and dissatisfied patients 6 months posthospitaliza-
tion reported equal antianginal medication use. Furthermore,
when 6-month medication variables (beta-blockers, angioten-
sin-converting enzyme inhibitors/angiotensin II receptor
blockers, aspirin, nitrates, calcium-channel blockers, and
statins) were added to the final model, none were significant
and the association between angina and treatment satisfaction
remained strong. In addition, patients who were revascularized
during their index hospitalization had less angina and were

more satisfied. This latter fact must be interpreted with
caution given probable selection bias in who undergoes
revascularization. Taken together, however, all of these factors
support that active angina leads to lower satisfaction.

There are several potential limitations of the study. First, as
with all observational studies, there is a possibility of unmea-
sured confounding. However, we were able to adjust for a wide
array of demographic, cardiac, noncardiac, hospitalization,
and discharge medication variables. Second, there is potential
selection bias from those who did return follow-up surveys.
However, the survey completion rate was >70%, and multiple
imputation methodology was employed to evaluate for poten-
tial bias, without evidence of any such bias having been
introduced. Still, because multiple imputation has limitations,
such as assuming that missingness of a variable is unrelated
to its value, the results of this investigation should be
replicated in other studies. It should also be noted that this
study was focused on patient satisfaction with treatment for
their heart disease. The findings may therefore have limited
generalizability to broader constructs of patient satisfaction.

In conclusion, this study found that angina in the 6 months
after MI is prevalent and a strong correlate of patient treatment
satisfaction. Increased surveillance for angina may be an
important aspect of post-MI care. Future studies should
evaluate whether improved angina recognition and treatment
after MI can improve both traditional clinical outcomes and
patient satisfaction, and thereby improve quality of care.
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