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ABSTRACT

Background: Complementary and alternative medicines (CAM) are commonly used in patients with
cardiovascular disease. Although there is lack of evidence regarding the benefit of CAM on cardiovascular
morbidity and mortality, health-status benefits could justify CAM use.

Hypothesis: Adoption of mind-body CAM after acute myocardial infarction (AMI) is associated with improved
health status, though other forms of CAM are not associated with health-status improvement.

Methods: Patients with AMIfrom 24 US sites were assessed for CAM use (categorized as mind-body, biological,
and manipulative therapies) prior to and 1 year after AMI. Among patients who reported not using CAM prior
to their AMI, association of initiating CAM on patients’ health status at 1 year after AMI was assessed using
Angina Frequency and Quality of Life domains from the Seattle Angina Questionnaire and the Short Form-12
Physical and Mental Component scales. Multivariable regression helped examine association between use of
different CAM therapies and health status.

Results: Among 1884 patients not using CAM at the time of their AMI, 33% reported initiating >1 forms of
CAM therapy 1 year following AMI: 62% adopted mind-body therapies, 42% adopted biological therapies, and
15% began using manipulative therapies. In both unadjusted and adjusted analyses, we found no association
between different types of CAM use and health-status improvement after AMI.

Conclusions: There was no association between CAM use and health-status recovery after AMI. Until
randomized trials suggest otherwise, these findings underscore the importance of focusing on therapies with

proven effectiveness after AMI.

Introduction

The use of complementary and alternative medicines
(CAM) in the United States is both prevalent and costly,
accounting for $33.9 billion in out-of-pocket spending
and 1.5% of total health care expenditures.! One-third to
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one-half of patients with cardiovascular disease (CVD)
use some form of CAM,2% in an effort to improve
cardiac symptoms or reduce cardiovascular risk.# Although
some studies have shown limited benefit with certain
CAM therapies,>® such as relaxation and breathing
techniques after an acute myocardial infarction (AMI)? and
meditation in patients with stable CVD,? others have shown
no effect.%910

Patients using mind-body CAM therapies (eg, meditation,
yoga) report that these therapies help them combat stress,
promote emotional health, and improve overall well-being.*
Given the established effects of stress and depressive
symptoms on angina and quality of life after an AMI,! it is
conceivable that use of mind-body therapies may improve
health status. In addition, a number of supplements, such as
coenzyme Q10, hawthorn berry, and L-carnitine, have been
reported to reduce angina'?2~1%; however, the true effects
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of these biological therapies, as well as manipulative CAM
therapies (eg, massage, chiropractic care), on health-status
outcomes after an AMI are unknown.

We therefore used a multicenter AMI registry to explore
the association of CAM use after AMI with symptoms,
physical function, and quality of life. If CAM use is associated
with improvements in health-status recovery after AMI, this
could provide support and justification for its use, even in
the absence of an effect on morbidity or mortality.

Methods

Our analytic population was derived from the Translational
Research Investigating Underlying Disparities in Acute
Myocardial Infarction Patients’ Health Status (TRIUMPH)
study, a prospective, observational registry of AMI patients
enrolled from 24 US hospitals between April 2005 and
December 2008. Details of the TRIUMPH methodology
have been previously published.!” In brief, eligible patients
were age >18years and were admitted with a diagnosis of
AMI. Baseline data were obtained through chart abstraction
and a structured interview by trained research staff within
24 to 72 hours of admission. Institutional research boards
at each participating center approved the study protocol,
and each patient signed informed consent for baseline and
follow-up interviews.

Follow-up was attempted on all surviving patients at 1, 6,
and 12 months after AMI through a centralized telephone
follow-up center. We excluded patients who reported taking
CAM prior to their AMI to focus on the adoption of CAM
therapy after AMI. We further excluded patients who died
prior to 1 year and therefore had no ability to provide
assessment of their health status or CAM use.

Atbaseline and at each follow-up, patients were asked “Do
you use any of the following things to help your health?”
followed by naming of these options: natural products
or herbal supplements (nonvitamin, nonmineral), deep-
breathing exercises, meditation, massage, yoga or Pilates,
or chiropractic care. Due to the breadth of therapies used
by the patients and difficulty of determining the association
of individual CAM therapies with outcomes, these therapies
were categorized as biological (supplements), mind-
body (deep breathing, meditation, yoga/Pilates), and
manipulative (massage, chiropractic care). As fish oil is
prescribed by many cardiologists to patients with coronary
artery disease, this was not considered an alternative
medicine. 1819

Health status was assessed at baseline and each follow-up
time point using the Seattle Angina Questionnaire (SAQ)
and the Medical Outcomes Study Short Form 12 (SF-12)
questionnaire. The SAQ is a disease-specific health-status
measure that assesses angina frequency, disease-specific
quality of life, angina stability, physical limitations, and
treatment satisfaction in coronary artery disease patients.20
For this study, we focused on the angina frequency (SAQ-
AF; quantifies the frequency and burden of angina) and
quality of life (SAQ-QoL; evaluates how the patient perceives
that angina is impacting his or her quality of life) domains.
Domain scores range from 0 to 100, with higher scores
reflecting fewer symptoms and better quality of life. A
clinically important difference for the SAQ domains is~5

points. The SF-12 is a generic health-status measure that is
derived from the SF-36 and provides mental and physical
summary scores that are scaled to overall US norms of
50 and an SD of 10, with higher scores indicating better
quality of life.2! The minimum clinically important difference
for the SF-12 physical and mental summary scores is
considered ~ 2 points.22

Statistical Analysis

Baseline demographic and clinical characteristics of patients
who did and did not use CAM (all categories combined) at
1 year after the AMI hospitalization were compared using
t tests for continuous variables and x? tests for categorical
variables. Demographic and clinical characteristics of
patients reporting different categories of CAM could not
be quantitatively compared because these groups were not
mutually exclusive. We used hierarchical, multivariable
linear regression to evaluate effect of CAM use over
the year following AMI on 1-year health-status outcomes.
As patients could simultaneously be using >1 type of
CAM, this model was specifically designed to separately
examine the association of each type of CAM with health
status, while controlling for use of other types of CAM as
well as other patient characteristics. In addition to the 3
categories of CAM, the model included factors that could
confound the association between CAM use and health
status. The following covariates were selected a priori
based on clinical judgment and prior evidence of their
association with health-status outcomes: age, sex, race, high
school education, marital status, medical insurance, current
smoking, diabetes mellitus, dyslipidemia, chronic kidney
disease, history of coronary artery bypass grafting surgery,
history of percutaneous coronary intervention, coronary
angiogram during the index AMI hospitalization, coronary
revascularization during the index AMI hospitalization, and
participation in cardiac rehabilitation after AMI. Site was
entered in the model as a random effect to account for
clustering of patients by site, and covariates were site-
centered.

Our primary analysis examined the association of CAM
use, as reported at the 1-year interview, with 1-year health
status. However, it is not known whether CAM use reported
at 1 year after AMI represented consistent use over the
prior year or if there is a necessary duration for CAM to be
used for there to be an effect on health status. As such, we
performed a sensitivity analysis in which we included only
patients who reported use (or nonuse) of CAM at both 6
months and 1 year (to compare prolonged use of CAM with
those not using CAM).

Baseline data were generally complete, with 10% of
patients missing 1 baseline covariate, 5% missing >1
covariate, and an average of 0.23 items missing per patient.
Missing data were estimated using sequential regression
imputation conditioning on all covariates and outcomes
(IVEware; Institute for Social Research, Ann Arbor, MI). To
examine the effect of selection bias due to loss to follow-up,
we constructed a multivariable logistic regression model
to determine the probability of having missing data. We
then weighted each of the patients in the analytic cohort by
the inverse probability of the likelihood of having missing
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data.?® Results of this analysis were consistent with the
primary analysis, and thus only the unweighted analyses
are presented. All statistical analyses were performed with
SAS version 9.2 (SAS Institute Inc., Cary, NC), and a 2-sided
a level of 0.05 was used to determine statistical significance.

Results

Among 4340 patients enrolled in the TRIUMPH registry, we
excluded 1224 patients who reported using CAM prior to
their AMI and 228 patients who died during the 1 year after
AMI and were therefore ineligible for follow-up. Among 2888
patients who reported not using CAM at baseline and were
eligible for follow-up, 1004 patients (34.8%) were excluded
due to missing data at 1 year. The final analytic cohort
consisted of 1884 patients, of whom 618 patients (32.8%)
reported using >1 form of CAM therapy at 1 year after
their AMI: 384 patients (62%) used mind-body therapies,
260 (42%) used biological therapies, and 91 (15%) used
manipulative types of CAM (Figure 1). Compared with
those in the analytic cohort, patients who were eligible but
had missing data were likely to be younger, of nonwhite
race, of lower socioeconomic status, and current smokers.
Patients with missing data also had worse disease-specific
and generic health status at baseline compared with patients
in the analytic cohort (see Supporting Information, Table 1,
in the online version of this article).

Table 1 shows a comparison of baseline characteristics
of patients who adopted any CAM therapy with those who
did not. The demographic and clinical characteristics of
patients using different types of CAM are also shown in
Table 1 (patients could report using >1 type of CAM and
thus contribute data to >1 column).

There were no clinically meaningful differences in health
status among groups either at baseline or follow-up in

Enrolled in TRIUMPH
N=4340

1224 using cam at paseline
{-228 who died within 1 year

t Eligible Cohort }

N=2888
{1008 with missing CAM data at 1 year |
Analytic Cohort
N=1884

CAM Non-Users CAM Adopters
N=1266 N=618

! !

Mind-body Biological Manipulative
N=384 N=260 N=91

Figure 1. Flowchart of the analytic cohort. Abbreviations: CAM,
complementary and alternative medicines; TRIUMPH, Translational
Research Investigating Underlying Disparities in Acute Myocardial
Infarction Patients’ Health Status.

the unadjusted analyses (Table 2). After adjusting for
demographic and clinical characteristics and accounting for
overlap in CAM use among different types of CAM, there
remained no significant association between any of the types
of CAM use and any of the measures of health status at 1
year after AMI (Table 3). Results from our multivariable
linear regression analysis are shown in detail in Supporting
Information, Table 2, in the online version of this article.

In the sensitivity analysis where we required consistent
use of the reported CAM (or nonuse) at 6 months and 1
year after AMI, our analytic cohort included 784 nonusers
of CAM and 236 consistent adopters of CAM: 162 who used
mind-body therapies, 95 who used biological therapies,
and 34 who used a manipulative type of CAM. In the
adjusted analyses, consistent use of manipulative therapies
was associated with a 6.7-point higher score on the SAQ
angina frequency domain at 1 year (ie, patients reported
less angina; 95% confidence interval: 1.28 to 12.12. See
Supporting Information, Table 3, in the online version of
this article). Otherwise, results were generally similar to
the main analysis.

Discussion

In our large multicenter registry of AMI patients, we found
that a little over one-third of patients began using some
form of CAM (mind-body, biological, or manipulative) over
the year following AMI. In both unadjusted analyses and
analyses adjusting for demographic and clinical factors, we
found no association between different types of CAM use
and improvement in health status after AMI.

Similar to prior studies, almost a third of the patients from
our analytic cohort were using some form of CAM.3* The
data on the use of CAM for improvement in symptoms
and quality of life after an AMI are scarce, but these
studies generally have been positive.1*4=28 Among patients
hospitalized for an acute coronary syndrome who were
surveyed at 6 months after hospitalization, patients who
had used CAM were more likely to report “feeling some
degree of improvement in their quality of life and heart
disease” as compared with those who did not use CAM.2* In
a study of 65 patients with CVD, progressive relaxation and
qigong (a group of Chinese energy exercises) were shown
to decrease blood pressure and heart rate and to decrease
symptoms of anxiety and depression.?> Tai chi, another
Chinese practice that involves breathing and movement
exercises, was also shown to improve quality of life and
exercise capacity in a study of 30 patients with chronic heart
failure.” Prior studies on the effect of biological agents in
patients with CVD are primarily limited to assessment of
physiologic parameters or clinical symptoms. In a study of
50 patients with an ST-segment elevation AMI, red ginseng
was shown to improve coronary blood flow over the 8
months after the AMI,26 which could, theoretically, have a
beneficial effect on angina and quality of life, although this
was not explicitly studied. In another study of 79 patients
with non-ST-segment elevation acute coronary syndromes,
Bulbus allii macrostemi, a perennial herb, was shown to
improve angina.?’ Finally, in a study of 120 patients after
AMI, 6 months of treatment with the shengmai capsule, a
Chinese herbal preparation, was shown to improve angina
and activities of daily living scores.?’
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Table 1. Baseline Characteristics of Patients According to Use of CAM at 1 Year After AMI

Non-users, CAM Adopters, Mind-Body, Biological, Manipulative,
n=1266 n=618 n=384 n=260 n=91
Demographics
Age,y 60.0 +12.0 59.2£12.4 60.0 £12.1 58.6 £12.7 56.9 +11.2
Male sex 70.6 62.5 54.7 71.5 72.5
White race 71.0 65.9 60.6 74.1 64.4
Hispanic/Latino 6.5 5.1 5.6 5.9 7.0
Socioeconomic status
High school education 77.6 83.2 83.7 84.8 88.9
Married 55.7 52.3 47.2 60.9 51.7
Unemployed 51.6 54.4 60.9 42.9 45.6
No medical insurance 18.8 16.3 18.5 12.2 16.7
Self-reported avoidance of medications due to cost 2.9 2.1 2.6 1.6 2.2
Clinical characteristics
Prior AMI 18.6 19.1 21.4 16.9 18.7
Prior CABG 11.6 11.3 12.5 11.2 12.1
Prior coronary stenting 18.6 18.1 16.1 20.8 19.8
Chronic HF 73 7.3 9.1 5.8 4.4
BMI, kg/m? 29.4+6.3 30.2+6.8 30.1%7.0 30.4+6.7 31.1+7.0
Hct, % 41.4+5.5 40.8+5.9 40.3+6.1 41.2+5.7 41.7 £ 4.6
Cr, mg/dL 1.2+0.9 1.2+0.9 1.2+1.0 1.2+0.7 1.2+0.7
Patient Health Questionnaire-9 depression score® 4.8+5.1 4.9%5.4 5.3+£5.6 4.4£4.9 4.2+ 4.9
Smoking status
Current 39.3 38.3 £40.0 34.1 311
Former 34.6 32.6 32.6 35.3 30.0
Never 26.0 29.0 27.4 30.6 38.9
In-hospital and treatment factors
Moderate/severe LV dysfunction 16.3 16 16.9 14.7 13.3
ST-elevation AMI 43.3 41.7 38.8 48.1 36.3
Coronary angiogram 93.8 92.2 91.1 93.1 86.8
Revascularization 76.0 75.6 72.4 78.1 76.9
Participation in cardiac rehabilitation 35.5 40.6 36.8 47.1 45.9

Abbreviations: AMI, acute myocardial infarction; BMI, body mass index; CABG, coronary artery bypass grafting; CAM, complementary and alternative
medicine; Cr, creatinine; Hct, hematocrit; HF, heart failure; LV, left ventricular; SD, standard deviation.

Data are reported as % or mean =+ SD. For CAM categories, patients reported using more than 1 type of CAM, contributing data to more than 1 column. As
such, columns are not mutually exclusive, and no statistical comparisons are presented for CAM categories.

P < 0.05 comparing CAM nonusers and CAM adopters. ® Scores range from o to 27, with higher scores indicating more depressive symptoms and a score
>10 corresponding to a level of at least moderate depression.
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Table 2. Health Status at Baseline and 1 Year After AMI According to Use of CAM at 1 Year After AMI

Non-users, CAM Adopters, Mind-Body, Biological, Manipulative,
n=1266 n=618 n=384 n=260 n=91
Baseline health status
SAQ Angina Frequency 87.2+19.7 86.6 £19.1 85.8+19.7 87.7+18.7 84.9 +21.3
SAQ Quality of Life 64.7 +23.2 63.4 +23.1 63.0+23.3 64.2 +22.7 61.4 +23.0
SF-12 Physical Component Summary 43.3+12.0 43.1+12.1 42.1+12.6 44.1+11.5 43.8+12.2
SF-12 Mental Component Summary 50.3 +11.2 50.1+11.3 49.4+12.0 51.0 +10.7 51.4 +10.5
1-year health status
SAQ Angina Frequency 93.2+15.9 92.4+16.7 91.1+17.9 93.9 +15.4 94.4 +15.6
SAQ Quality of Life 81.9 +20.9 80.5+21.7 79.0 +23.0 82.8+20.0 82.7+1741
SF-12 Physical Component Summary 43.6 +11.8 42.5+12.0 41.2 +12.5 44.2 +11.4 43.5 +10.0
SF-12 Mental Component Summary 51.7 +10.6 51.9 +10.3 51.2 +10.7 52.84+9.7 51.3 +10.0

Abbreviations: AMI, acute myocardialinfarction; CAM, complementary and alternative medicine; SAQ, Seattle Angina Questionnaire; SF-12, Short Form-12.
Patients reported using more than 1 type of CAM, contributing data to more than 1 column. As such, columns are not mutually exclusive, and no statistical

comparisons are presented.

Table 3. Association of Type of CAM Adoption and Health-Status Outcomes, as Derived From Multivariable Linear Regression Models

Health-Status Outcome
SAQ Angina Frequency —1.00 (—2.76 t0 0.77)
SAQ Quality of Life —1.54 (—3.80 t0 0.72)
SF-12 Physical Component Summary —0.95 (—2.13 to 0.24)

SF-12 Mental Component Summary —0.01 (—1.15 t0 1.14)

Mind-Body, B-Estimate® (95% ClI)

Biological, B-Estimate? (95% Cl) Manipulative, B-Estimate® (95% Cl)

0.33 (—1.72 t0 2.38) 2.32 (—0.98 t0 5.62)
0.66 (—1.97 t0 3.29) 3.08 (—1.15 to 7.31)
0.15 (—1.22 t0 1.53) 0.38 (—1.88 t0 2.64)

0.85 (—0.48 to 2.17) —0.59 (—2.78 t0 1.60)

Abbreviations: CAM, complementary and alternative medicine; Cl, confidence interval; SAQ, Seattle Angina Questionnaire; SF-12, Short Form-12.
98-Estimates represent the difference in health-status score expected with use (vs nonuse) of each CAM therapy, adjusting for sociodemographic factors,
clinical factors, baseline health status, and site of care. Confidence intervals that contain o are not statistically significant. Nonusers of CAM form the

reference group.

No studies of which we are aware have investigated the
effects of manipulative therapies on angina and quality of life
in patients with CVD. In conflict with these studies, we found
that none of the different types of CAM were significantly
associated with improvement in patients’ angina symptoms,
their general physical or mental health, or their disease-
specific quality of life. With more prolonged use, in the
sensitivity analysis, manipulative therapies were associated
with a small improvement in angina. However, this was a
small group of patients, and there was no effect seen in the
larger sample.

There are likely multiple reasons for the discrepancy in
our results and prior studies. Our sample size was much
larger than in prior studies, and we used well-established,
validated, disease-specific, and generic health-status mea-
sures; as such, our results could be viewed as more robust
compared with those of prior studies. However, as we
grouped different types of CAM together (eg, all biological
therapies were included in 1 group), there may have been
effects of very specific types of CAM (eg, L-carnitine,
ginseng) that were used infrequently, and therefore their
effects were diluted by ineffective therapies. However, our
results do not support CAM use after AMI for the purposes
of improving cardiac symptoms and quality of life.

The economic implications of our findings could be
substantial. In addition to prior studies demonstrating no
benefit in mortality, we found no significant association of
CAM use with improvement in quality of life after an AMI.
In the United States, patients spend more than $30 billion
per year on CAM.? Furthermore, use of CAM can lead to
noncompliance with traditional medications,® which could
adversely impact our efforts at secondary prevention. As
some CAM therapies (eg, deep breathing, yoga) involve no
harm, offer some potential noncardiac benefits (eg, stress
reduction), and have minimal costs, it should be noted
that we are not recommending against all forms of CAM
after AMI. We believe that our study adds support to the
notion that CAM should not be recommended explicitly for
improvement in quality of life after an AMI. A change in
practice to treatments with an established evidence base
could markedly reduce out-of-pocket costs for a substantial
proportion of cardiac patients.

Study Limitations

Our study should be considered in light of the following
potential limitations. First, as we used the 1-year follow-up
to determine adoption of CAM, patients may have started
taking CAM at different times after their AMI, leading to
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variable periods of exposure. We conducted a sensitivity
analysis requiring use (or nonuse) at both 6 months and
1 year to attempt to mitigate this effect, and the results
were generally consistent. In addition, we did not have an
assessment of the intensity of the exposure to CAM (eg,
infrequent medication use vs daily use), which also could
have affected our results. Second, although we included a
variety of CAM therapies, it is possible that there are other
CAM therapies that we did not capture that could have a
potential benefit (eg, energy therapies, acupuncture, chela-
tion therapy). Third, our categorization of CAM therapies
into 3 broad groups was admittedly coarse. However, given
the low frequency of use of specific treatments, this study
design allowed for power to be able to detect differences
but also provided some categorization of CAM into broad
types (ie, it would not be expected that mind-body therapies
would provide similar effects as supplements). Also there
may be a particular type of CAM therapy that is rarely used
but effective, and, due to its limited use in the study cohort,
we were unable to identify this effect. Furthermore, we
were limited to 1 year of follow-up, which could have missed
an effect of a CAM therapy that did not manifest until a
patient used it for a more prolonged period of time. Finally,
35% patients who were eligible for the study had missing
follow-up data and were thus excluded from the analyses.
Although these patients did differ in their demographic
and clinical characteristics from included patients, the
weighted analysis based on the probability of participating
in follow-up showed similar results to our primary analyses,
indicating little bias from missing follow-up data.

Conclusion

In a large, multicenter registry, we found that adoption of
CAM use was exceedingly common after AMI. Despite the
frequent CAM use, we found no significant association
between various types of CAM use and health-status
recovery after AMI. Unless future clinical trials provide
evidence to the contrary, our findings do not support
CAM use after AMI for the purposes of improving cardiac
symptoms and quality of life and underscore the importance
of focusing on therapies with proven effectiveness.
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