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Abstract

Purpose. The purpose of this study is lo test the efficacy and effectiveness of an intensive
cardiac rehabilitation program in improving health outcomes in mulliple sites.

Methods. This study employs a nonexperimental (prospective lime series) design lo
investigate changes in cardiovascular disease in 2974 men and women from 24
socioeconomically diverse sites who participated in an intensive cardiac rehabilitation program
at baseline, 12 weeks, and 1 year. Paired t-lests were used lo assess differences by comparing
baseline values to those afler 12 weeks, baseline values to those afler 1 year, and values afler
12 weeks to those afler 1 year.

Results., Eighty-eight percent of patients remained enrolled in the program afier 12 weeks,
and 78.1% remained enrolled in the program after 1 year. Patients showed statistically
significant improvements afler 12 weeks in body mass index (BMI), triglycerides, low densily
lipoprotein cholesterol, total cholesterol, hemoglobin Alc, systolic blood pressure, diastolic blood
pressure, depression, hostility, exercise, and functional capacily. These differences also remained
significant after 1 year. There was additional significant imfrrovement between 12 weeks and
1 year only in BMI, high density lipoprolein cholesterol, functional capacily, and hostility, and
significant recidivism belween 12 weeks and 1 year in all other measures (except trighycerides) and
depression, yel improvements from baseline lo 1 year remained significant in all measures (except
HDL, which was unchanged) (p < .005).

Conclusions. This intensive cardiac rehabililation program was feasible and sustainable for most
patients who envolled and was associated with numerous subjective and objective improvements in

" health oulcomes. It demonsirales that the intervention works when it is administered by staff at
multiple clinical/communily sites in four different siates. These improvements were also seen in
patients 65 years of age or older. (Am J Health Promot 2010;24[4]:260-266.)
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INTRODUCTION

Coronary heart disease (CHD) is the
leading cause of death among women
and men in the United States, claiming
445,700 lives in 2005.! It is estimated
that CHD health expenditures will
reach $165.4 billion in 2009." Risk
factors for CHD include lifestyle be-
haviors such as poor nutrition and
sedentary behavior and psychosocial
factors such as stress, depression, and
hostility.*

Since 1977, we have developed and
studied the effects of an intensive
cardiac rehabilitation program in a
series of randomized controlled trials
and demonstration projects. Results
showed clinically significant and statis-
tically significant improvements in risk
factors and biomarkers of cardiovascu-
lar disease as well as improvements in
frequency of angina, exercise capacity,
exercise radionuclide ventriculogra-
phy, coronary atherosclerosis, myocar-
dial perfusion, and cardiac events.**
In a demonstration project with Mu-
tual-of Omaha, 77% of patients who
were eligible for revascularization were
able to safely avoid it by going through
this intensive cardiac rehabilitation
program instead,'”

Purpose

To determine if this program was
efficacious and effective in larger
groups of patients as administered by
clinical staff at community sites in
various parts of the country, Highmark
Inc began offering this program to
patients in 24 diverse settings in four
different states. This provided an op-
portunity to study the efficacy and
effectiveness of an intensive cardiac
rehabilitation program in *‘real-world”




Table 1
Intensive Cardiac Rehabilitation Sites
Hospltal Site Chy, Stale No. of Participants .

Alegent Healih (Bergan and

Alegent-Immanuel sites) Omaha, Nebraska 52
Allegheny General Hospltal Pittsburgh, Pennsylvania 196
Charleston Area Medical Center Charleston, West Virginla 186
The Weliness Center at Clty Hospital Martinsburg, West Virginla 4
Dubols Reglonal Hospital Dubols, Pennsylvania 44
Excela Health (Frick and Westmoreland sites)  Greensburg, Pennsylvanla 139
Good Samaritan Health System Kearney, Nebraska 11
Hamot Medlcal Center Erle, Pennsylvania 247
Highmark Inc* Pilttsburgh, Pennsylvania 472
Jameson Health System New Castls, Pennsylvanla 154
Jetferson Reglonal Medical Center Pittsburgh, Pennsylvania 178
Lehlgh Valley Hosplial Lehigh, Pennsylvania 49

Monongahela Valley Hospltal Monongahela, Pennsylvania 106
Ohlo Valley Medical Center Wheeling, West Virginia 16
Princeton Community Hospital Assoclation, Inc  Princeton, West Virginla 41
St Joseph's/Camden Clark Memorlaf Hospltal ~ Parkersburg, West Virginia 23
St Mary's Hospltal Hunlington, West Virginia 136
Swedish American Health System Rockford, Hlinols 208
United Hospltal Center Clarksburg, West Virginia 169
West Virginla University Hospitals, Inc Morgantown, West Virginia 136
Wheellng Hospltal Wheeling, West Virginia 34
Windber Medlcal Center Windber, Pennsylvanla 339
Total 2074

* Hléhmark provided the Intensive cardlac rehabiliitation program as well as relmbursing its costs.

settings at relatively low cost, but it also
illustrates some of the challenges in
conducting multisite studies in which
outcomes data are collected primarily
for clinical management of patients, It
was hypothesized that participation in
the program would result in healthier
behaviors and thus improved health
outcomes as demonstrated by im-
provements in lipids, blood pressure,
hemoglobin Alc, weight/body mass
index (BMI), psychological symptoms,
and increased functional capacity.

METHODS

Design

This study employs a nonexperi-
mental (prospective time series) design
to examine the efficacy and effective-
ness of an intensive lifestyle change
program on risk factors related to
cardiovascular disease at baseline,
12 weeks, and 1 year.

Sample

2974 men and women (ranging in
age from 21 to 89 at baseline) partic-
ipated in this intensive cardiac reha-

bilitation program at 24 health care
sites in Nebraska, West Virginia, Penn-
sylvania, and Illinois between 1998 and
2009. A complete list of program sites
can be found in Table 1. The full
program inclusion/exclusion criteria
have been previously reported.'*** In
brief, participants were eligible for the
program if they had diagnosed CHD or
significant risk factors for CHD, in-
cluding type 2 diabetes; were medically
stable; and did not have a history of
substance abuse.

Demographlc information for all
study participants is presented in
Table 2. Most participants had health
insurance that covered program costs,
and the remainder of the sample
paid for the program out of pocket.
Prior to enrollment in the program,
participants were screened for eligi-
bility and informed consent was ob-
tained. Participants were recruited
using a range of mechanisms includ-
ing mass mailings, local media cover-
age, health fairs, health care provid-
ers, and general promotian of the
program,

Measures

Data were collected from study par-
ticipants using a combination of meth-
ods including fasting blood draw, self-
report questionnaires, exercise stress
test, and clinical measurement. A more
detailed description of assessment pro-
cedures has been provided in previous
publications.'*** The following variables
were self-reported: exercise (min/wk),
dietary cholesterol intake (mg/d),
dietary fat intake (percentage of total
calories), and psychosocial measures.
Objective measures included functional
capacity measured on a treadmill (Met-
abolic Equivalent of Task [MET]), total
cholesterol (mg/dL), hemoglobin Alc
(analyzed only in those who presented
with a diagnosis of diabetes at baseline),
low density lipoprotein cholesterol
(LDL; mg/dL), high density lipoprotein
cholesterol (HDL; mg/dL), BMI, systol-
ic and diastolic blood pressure, triglyc-
erides (mg/dL), depression, and hostil-
ity. Dietary intake (fat and cholesterol)
was assessed using a 3-day diet diary, and
exercise was recorded in a weekly log.

Depressive symptoms were assessed
using the Center for Epidemiology
Studies-Depression scale (CES-D)."*
This 20-item measure asks respondents
to indicate how often they experienced
specific depressive symptoms during
the past week (e.g., "I was bothered by
things that don't usually bother me”)
using a four-point Likert scale (None,
Some, Much, or All of the Time). Total
scores range from 0 to 60, with higher
scores indicating more symptoms of
depression, Scores above 23 suggest
the presence of clinical depression.
Internal consistency of the GES-D is
high (e > .90) and the tool's construct
validity is supported by significant
correlations with clinician ratings of
depression.

Hostility was evaluated using a mod-
ified 27-item version of the Cook-
Medley Hostility Scale!” that is an-
swered in a true/false format (e.g., *“It
makes me impatient to have people ask
for my advice or otherwise interrupt
me when I am working on something
important’), Total scores range from 0
to 27, and higher scores reflect greater
hostility.

Interventlon
The intensive cardiac rehabilitation
program included four components:
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healthy diet, moderate physical activity,
psychosocial group support, and stress
management techniques. A detailed
description of this program has been
provided in previous publications,*'**
In brief, participants were instructed to
eat a low-fat, whole-foods, plant-based
diet (fruits, vegetables, whole grains,
legumes, soy products) low in refined
carbohydrates, exercise for a minimum
of 3 h/wk (e.g., walking), attend group
support meetings, and practice stress
management technigues such as restor-
ative yoga and meditation for 1 h/d.
Patients were encouraged to continue
following these guidelines for at least

1 year.

Patients were asked to attend an 8-
hour orientation as well as 4-hour
sessions held twice a week for 12 weeks
that included group support, didactic
lectures, cooking demonstrations, su-
pervised exercise, guided stress man-
agement sessions, case management,
and a group meal. After 12 weeks,
particlpants were stratified based on
clinical profiles into groups that re-
ceived ongoing stress management
and group support for 2 hours once a
week for up to 40 additional weeks,
depending on level of risk. All partic-
ipants were encouraged to meet
weekly in a self-directed community
for the remainder of the year in which
they continued these 2-hour sessions
on their own, and also received
monthly case management calls
from a nurse for the remainder of
the year.

Program staff at each site included a
medical director, a registered dietitian,
an exercise physiologlst, a stress man-
agement specialist, a nurse case man-
ager, and a licensed mental health
professional. All staff took part in a 3-
to 5-day training session that was led by
professional staff at the nonprofit
Preventive Medicine Research Institute
and/or Highmark Inc to learn how to
deliver this intervention, Administra-
tion of the program was standardized
across all sites.

Analysis

We analyzed the data in two differ-
ent ways, The primary approach was to
analyze only data from patients for
whom complete data were available in
each parameter at baseline, 12 weeks,
and 1 year (Table 3). As a secondary
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approach, we analyzed all available
data from all patients, even though
there were data for more patients at
baselirie than at 12 weeks or 1 year
(Table 4). This helped to counter the
possibility that there was a selection
bias in those who completed testing at
12 weeks or 1 year—i.e., the possibility
that patients at baseline who were
more or less sick did not complete
subsequent testing. It also provided
information on the effects from base-
line to 12 weeks and baseline to 1 year
in a larger sample.

We used Htests (two-tailed) to assess
differences by comparing baseline val-
ues to those after 12 weeks and
baseline values to those after 1 year. We
also used #tests to compare values
between 12 weeks and 1 year. These
analyses were also repeated in the
subset of this sample that was over the
age of 65 at baseline because of the
implications for Medicare coverage of
intensive cardiac rehabilitation, As a
secondary analysis, we used #tests to
analyze all available data from all
patients, even though there were data
for more patients at baseline than at
12 weeks or 1 year.

RESULTS

At 12 weeks, we obtained complete
data from 90.9% of participants who
enrolled in the program and near-
complete data from 94.9% of baseline
respondents, At 1 year, we obtained
complete data from less than 50% of
participants who enrolled in the pro-
gram and near-complete data from
62.7% of baseline respondents. As
noted earlier, 88.8% of patlents re-
mained enrolled in the program
after 12 weeks and 78.1% remained
enrolled in the program after
1 year.

In Table 3, we analyzed data from
patients for whom complete data were
available at all three time points in
each variable, Significant differences
were observed in the expected direc-
tion (improvements) for all observed
variables except HDL between baseline
and 12 weeks (p < .005 in all mea-
sures) and also between baseline and 1-
year follow-up (p < .005; Table 3).
Similar results were found for the
subset of this sample that was > 65 years
of age between baseline and 12 weeks

and baseline and 1 year (detailed
analysis available upon request).

In Table 4, we analyzed all available
data from all patients, even though
there were data for more patients at
baseline than at 12 weeks or 1 year.
Again, significant differences were ob-
served in the expected direction (im-
provements) for all observed variables
between baseline and 12 weeks (p <
.006 in all measures) and also between
baseline and 1-year follow-up (f <
.005; Table 4).

HDL decreased between baseline
and 12 weeks, although less than LDL,
but not significantly between 12 weeks
and 1 year. HDL rose significantly
between 12 weeks and 1 year (Ta-
ble 3). As previously described, re-
ductions in HDL in response to
healthy lifestyle changes have a differ-
ent prognostic significance than low
HDL levels in those consuming a
typical American diet, as we measured
regression of coronary atherosclerosis
in earlier randomized controlled
trials even though HDL declined
somewhat,»7181

There was additional significant im-
provement between 12 weeks and
1 year only in BMI, HDL, functional
capacity, and hostility, and significant
recidivism between 12 weeks and 1 year
in all other measures (except triglyc-
erides, depression, and dietary choles-
terol), yet improvements from baseline
to 1 year remained significant in all
measures despite the recidivism.,

DISCUSSION

We have reported the health out-
comes of an intensive cardiac rehabil-
itation program in 2974 participants
administered by 24 hospital sites in
four states between 1998 and 2009,
The data include significant improve-
ments in clinical, behavioral, and
psychologlcal outcomes at 12 weeks
that were somewhat less but still
statistically significant and clinically
significant after 1 year. These include
improvements in risk factors associated
with CHD (i.e., triglycerides, LDL, total
cholesterol, blood pressure, BMI) as
well as improved psychological health
(i.e., reduced depression and hostili-
ty). Participant retention for this pro-
gram was high.




Table 2
Partlcipant Demographics
) Basellne 12 wk 1y

Participation, No.

Total enrolled 2974 2658 1380
Age, y

Average age 58.7 58.0 59.4

Range 21-89 22~89 30-89
Qender, %

Male 47.6 47.9 52.4

Female 52.4 52.1 47.6
Employment status, %

Employed 54.5 54.9 48,9

Unemployed 6.1 5.8 5.7

Disabled 45 4.1 34

Retired 26.9 27.0 31.7

Unknown 8.0 8.3 10.3
Marital status, %

Marrled 74.4 75.5 78.6

Widowed 6.4 6.5 8.3

Divorced 8.8 8.7 8.9

Never marrled 3.3 3.2 2.6

Committed relationship 14 1.2 0.6

Separated 5.1 47 6.0

Unknown 0.6 0.2 0.1
Diagnosed conditions, %

Coronary heart disease 488 491 63.3

Diabetes 34.2 33.1 204

Hyperlipldemia 76.8 20.0 19.6

Hypertension 743 18.7 19.0

Obesity 68.1 16.7 16.5
Ethnlo origln, %

Aslan 0.6 0.6 0.3

Black, not of Hispanic orlgin 3.2 3.0 20

Fillpino 0.0 0.0 0.1

Hispanic of Mexican, Puerio Rican,

Cuban, Central American, or
South Ametican descent 0.2 0.2 0.1

Indian subcontinent 0.6 0.8 0.8

Middle Eastern 0.1 0.1 0.2

Native Amerlcan 0.8 0.8 0.7

Native Hawallan 0.0 0.0 0.1

Other 0.2 0.2 0.3

Unknown 21 1.6 0.6

White, not of Hispanle origin 92.2 92,9 94,9
Highaest level of educallon completed

Less than 7th grade 0.2 0.2 0.2

Junlor high school 0.8 0.8 1.0

Partlal high school (10th or 11th grade) 1.9 1.9 1.8

High echool graduate 26,8 25.9 215

Partlal college or speclalized training 19.1 18.0 187

College graduate 26.0 26.8 29,1

Graduate degree 203 20.8 20.8

Unknown 6.0 4.6 4,0

These results suggest that an inten-
sive cardiac rehabilitation program can
improve numerous health outcomes,
enhance quality of life, and potentially
lead to long-term decreases in health
expenditures. Previous randomized
trials established the efficacy of this
intervention in controlled research
settings; this study goes a step further
by demonstrating the effectiveness of
the program in clinical/community
sites in various parts of the country in
larger groups of patients.

These findings are important, as it is
a common and often selffulfilling
misconception that few, if any, patients
are able to make and sustain intensive
lifestyle changes to this degree. We
hope that our findings may encourage
other health professionals to offer
intensive lifestyle changes to their
patients.

We recognize that not all patients.
with CHD are interested in making
intensive lifestyle changes to this de-
gree, but for those who are, given the
proper support of intensive cardiac
rehabilitation programs such as this,
the data reviewed above show that they
do remarkably well as indicated by a
wide variety of clinical metrics. The
rather low attrition rates of 11.2% at
12 weeks and an additional 10.7% at
1 year indicate that this intensive
cardiac rehabilitation program is sus-
tainable for most patients who enroll.
(Many patients continued to partici-
pate in the intensive cardiac rehabili-
tation program who did not provide
data at 12 months for reasons de-
scribed below.)

Of note is that recent studies of this
intensive cardiac rehabilitation pro-
gram showed that it beneficially af-
fected gene expression®” as well as
telomerase levels,®’ thereby providing
insight into some of the mechanisms
by which intensive lifestyle changes
may show beneficial effects in only
12 weeks.

Although this study has considerable
strengths, including a large, socioeco-
nomically diverse sample, a few limita-
tions must be noted. There was no
control group or comparison sample
and this was not a randomized clinical
trial, so caution must be exercised
when attributing demonstrated chang-
es to the intervention. Because not all
patients who completed the program
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provided data, it is possible that there
was a selection bias, but, as indicated
carlier, the main reason was a change
in insurance coverage in which clinical
tests were no longer covered, and this
was unrelated to disease severity or
adherence. Medication data was not
available for all patients, but all pa-
tients were instructed not to make
changes in their medications during
the intervention unless advised to do
5o by their physician. Some of these
data were self-reported and therefore
may be subject to bias. This sample is
not as diverse with respect to ethnicity

Table 2
Contlnued
Basellne 12 wk 1y
Income, %
$7500 or less 1.4 1.4 1.0
$7501-$15,000 . ) 3.1 3.0 2.8
$15,001-$25,000 8.9 8.8 9.1
$25,001-$35,000 10.8 10.8 11.2
$35,001-$60,000 14.9 15.3 14.8
$50,001-$75,000 15.8 15.8 15.0
$75,001-$100,000 9.3 9.3 7.7
$100,001 or over 7.4 6.7 5.3
Unknown 29.0 28.8 33.1

as would be optimal, although it was

socioeconomically diverse. Finally, all

T

Intervention Outcomes at 12 Weeks and 1 Year for All Particlpantst

Basellne vs, 12 wk Basgline va, 1y 12wkvs, 1y
Baseline 12 wk Mean % Baseline 1y Mean % 12wk Mean 1y Mean %
Mean (SD) (sD) No. change Mean (SD) (SD) No. Change (SD) (SD) No. Change

Triglycerides,

mg/dL 179.1 (126.7) 160.2 (87.8) 1322 —10.6* 179.1(125.7) 160.3 (104.5) 1322 —10.6* 160.2 (87.8) 160.3 (104.5) 1322 +0.1
BMI 32.0 (7.1) 29,9 (6.3) 1328 -6.6° 32.0(7.1) 20,56(6.3) 1328 -—7.8* 209(6.3) 29.5(8.3) 1328 —1.3*
LDL, mg/dL 107.9 (37.3) 88.9 (32,8) 1229 ~17.6" 107.8(37.3) 990.8(34.8) 1229 -~7.5* 869 (32.3) 99.8(34.9) 1220 +12.3*
HDL, mg/dL 45.1 (18.0) 380.3 (10.8) 1317 —12.9* 456.1(13.0) 44.6(12.9) 1317 -1.1 39.3 (10.9) 44.6(12.8) 1317 +13.6*
Systolic BP,

mm Hg 1327 (17.4) 121.1 (14.7) 1332 -B8.7* 1827 (17.4) 1264 (16.6) 1332 —47* 121.1 (14.7) 1264 (16.6) 1332 +4.4*
Diastollc BP,

mm Hg 79.0 (10.3) 72.3(8.7) 1331 -86* 79.0(10.3) 762(0.8) 1331 -—4.8* 723(87) 752(9.8) 1331 +4.0*
Total

cholesterol,

mg/dL 188.8 (45.7) 158.9 (40.5) 1323 —14.9* 1B86.8 (45.7) 175.3 (43.4) 1323 —6.2* 158.9 (40.5) 175.3 (43.4) 1323 +10.3*
Dletary

cholesterol,

mg/dL 202.0 (185.7) 9.3 (26.1) 1064 —0854* 202.0(185.7) 22.7 (63.1) 1064 -88.8* 9.3 (26.1) 22.7 (63.1) 1064+144,1*
Dietary fat, g/d  27.1 (10.9) 9.3(26) 1082 ~-657* 27.1(109) 11.1(.0) 1092 -59.0* 9.3 (2.6) 11.1(5.0) 1082 +19.4*
Hemoglobln

Ale, % 7.3 (1.5) 65 (1.0) 329 -11.0* 7.3 (1.5) 6.89 (1.4) 329 -56* 6.6 (1.0) 6.89(1.4) 329 +6.0*
Exerclse,

min/wk 90.2 (112.8) 228,8 (90.1) 1294 +153.7* 90.2 (112.8) 197.4 (111.0) 1294 +118.8* 228.8 (90.1) 197.4 (111.0) 1284 —-13.7*
Functional

capaclly,

MET 9.0 (3.0) 11.0 (3.1) 1066  +22.2* 9.0 (3.0) 11.2(3.2) 1065 +244* 11.0(31) 11.2(3.2) 1055 +1.8*
Cook-Medley

hostllity: 7.8 (4.7) 6.3 (4.3) 1255 -—19.2* 7.8 (4.7) 6.0 (4.2) 1255 -23.14* 6.3 (4.3) 6.0 (4.2) 1255* —4.8**
CES-D

depresslon§ 11.4 (8.1) 8.0(5.8) 1258 -—47.4* 11.4(9.1) 6.3(6.4) 1258 —44,7* 6.0 (5.8) 6.3 (64) 1268 +5.0

1 BM! Indlcates body mass Index; LDL, low denslly lipoprotein cholesterol; HDL, high density lipoprotein cholesterol; BP, blood pressure; MET,
Metabolic Equivalent of Task; CES-D, Center for Epidemlology Studles~Depression scale.

1 Range of scores Is 0 1o 27,
§ Range of scores Is 0 {o 60.
* p < 0.005.
** p < 0.05,
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Table 4
Intervention Outcomes at 12 Weeks and 1 Year for All Participants Using All Avallable Datat
Basellne vs. 12 wk Basellne vs. 1y 4 12wkvs. 1y
Baseline 12 wk Mean % Baseline 1y Mean % 12wk Mean 1y Mean %
Medn (SD) (SD) No. Change Mean (SD) (SD) No, Change (SD) (SD) No. Change

Triglycerldes, . '

mg/dL 180.7 (131.7) 165.8 (94.2) 2631 —8.2' 179.1 (125.5) 160.6 (104.4) 1328 —10.3* 160.2 (87.8) 160.3 (104.5) 1322 +0.1
BMI 33.3 (7.5) 31,2 (6.8) 2653 -8.3" 320(7.1) 20,5 (6.3) 1332 -7.8* 20.9(6.3) 20.5(6.3) 1333 -1.3*
LDL, mg/dl. 1085 (38.1) 80.6 (33.7) 2477 —18.5' 107.7 (37.2) 99.9 (34.9) 1265 -7.2* 88.9 (32.4) 99.7 (34.8) 1268 +12.4*
HDL, mg/dL.  45.1 (12.8) 39.6 (11.0) 2619 —12.2* 451 (13.0) 44.6 (129) 1324 -1.1* 30.3 (10.9) 44.6 (12.9) 1319 +13.5*
Systolic BP,

mm Hg 132,91 (16.8) 121.1 (14.3) 2677 —-8.3* 132.7 (17.4) 126.4 (16.6) 1333 -4.7* 1214 (14.7) 126.4 (16.6) 1333 +4.4*
Diastolic BP,

mm Hg 78.9 (10.2) 72.8(8.7) 2677 -7.7* 79.0(10.3) 76.2(9.8) 1331 723 (8.7) 75.3(9.8) 1332 +4.1°
Total

cholesterol, . :

mg/dL 187.7 (46.8) 162,1 (42.1) 2634 —13.6" 186.8 (45.7) 175.4 (43.4) 1329 168.9 (40.5) 175.2 (43.4) 1325 +10.3*
Dietary :

cholesterol, )

mg/db. 209.4 (189.0) 10.6 (31.3) 2606 —94.9* 201.8 (186.4) 22.8 (63.0) 1078 -—8B.7* 9.2 (26.0) 22,8 (62.9) 1076 +147.8
Dletary fat, g/d 28.6 (10.9) 9.6 (3.3) 25615 —66.4* 27.1(11.0) 11.1(50) 1106 ~59.0 93(2.6) 11.1(6.0) 1107 +19.4*
Hemoglobin

Alc, % 7.4 (1.6) 6.6(1.1) 786 -10.8 7.3 (1.5) 6.9 (1.4) 335 -5.5* 6.5 (1.0) 6.8(1.4) 358 4.6
Exerclse,

minfwk 82.1 (112.0) 224.8 (91.2) 2644 +173.8° 90.1(112.6) 194.1 (111.0) 1300 +1154* 228.7 (30.1) 194.4 (111.1) 1302 —15.0*
Functional

capacity,

MET 8.5 (3.0) 104 (3.2) 2323 +4224° 9.0 (3.0) 11.3(3.2) 1086 425.6* 11.0(3.1) 11.2(3.2) 1070 +1.8*
Cook-Medley

hostilityt 7.8 (4.7) 6.6 (4.3) 2628 —17.7* 78 4.7) 6.0(4.2) 1258 -23.1* 6.3 (4.3) 6.0 (42) 1260 -4.8*
CES-D

depression§ 11.8 (9.1) 6.7 (6.5) 2630 —43.2* 114(9.9) 6.3(6.4) 1261 447" 8.0 (5.8) 6.3 (6.4) 1264 45.0

+ BMI indicates body mass Index; LDL, low density lipoprotein cholesterof; HDL, high density lipoprotein cholesterol; BP, biood pressure; MET,
Metabollc Equivalent of Task; CES-D, Center for Epldemiology Studles-Depresslon scale.

$ Range of scores is 0 to 27.
§ Range of scores is 0 to 60.
* p < 0.005.
** p < 0.05.

participants did not receive the same
number of sessions after the first

12 weeks because of risk stratification,
which may have affected 1-year out-
comes, although all patients were
instructed to follow the same inter-
vention for 1 year.

Missing assessment data do not
reflect program completion rates, as it-
was not possible to obtain data from all
participants at 12 weeks and 1 year,
primarily because of changes in pa-
tients' health benefit structures and/or
life circumstances. For example, some
patients had changes in their health
insurance if they switched jobs and no
longer received the same benefits that
allowed for program-related hospital
visits and laboratory tests. Also, several
of the participating hospitals are com-

munity hospitals in which clinical care,
not research, is the priority.

This experience illustrates some of
the challenges in conducting multisite
studies in which outcomes data are
collected primarily for clinical man-
agement of patients, not for research
purposes, The advantage is that these
studies can be conducted at much
lower cost. The disadvantage is that
when patients lose insurance coverage,
then they no longer have reimburse-
ment for their program-related hospi-
tal visits and laboratory tests, which is
why at 12 weeks, as noted earlier, we
obtained complete data from 90.9% of
participants who enrolled in the pro-
gram and near-complete data from
94.9% of baseline respondents. How-
ever, at 1 year, we obtained complete

data from less than 50% of participants
who enrolled in the program and near-
complete data from 62.7% of baseline
respondents. We hope that our find-
ings will generate interest in conduct-
ing large-scale studies of this type in
which funding is sufficient to collect

" data on all outcome measures.

CONCLUSIONS

In summary, this intensive cardiac
rehabilitation program was effective
and efficacious, showing that it is
feasible and sustainable for most pa-
tients who enrolled to remain in a
large-scale real-world intervention over
time, It demonstrates that the inter-
vention works when it is administered
by staff at multiple clinical/community
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sites in four different states. Second, it
shows the challenges of collecting
complete data when the study cannot
provide guarariteed funding for data
collection and the need for future
studies to do so. Third, the interven-
tion of intensive cardiac rehabilitation
is efficacious and was associated with
numerous subjective and objective
improvements in health status. These
irnprovements were also seen in pa-
tients 65 years of age or older, indi-
cating that Medicare coverage of in-
tensive cardiac rehabilitation programs
is warranted.
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