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Optimising secondary prevention: Effect of cardiac rehabilitation
duration on cardiovascular risk profile modification

Jessie Elliott (Third Year Medicine, TCD)

ABSTRACT

Background: Cardiovascular disease is the leading cause of mortality in Ireland,
accounting for 36% of all deaths. While it is well documented that exercise pro-
grammes are of benefit in risk factor modification in the cardiac population, the
optimal exercise rehabilitation programme duration remains unclear.

Study Aim: This study aimed to analyse the effect of cardiac rehabilitation pro-
gramme duration on cardiovascular risk factor modification in patients with es-
tablished coronary artery disease, whilst assessing the effectiveness of existing
programmes.

Methods: In this retrospective, observational study, subjects (male, low risk car-
diac patients, aged 50-69 years, mean age = 59 * 4 years) were randomised into a
6-week or 8-week exercise programme. Each programme consisted of 15 exercise
sessions, of 50 minute duration, with equal time distribution on each of 7 exercise
stations (treadmill, cross-trainer, exercise bicycle, ball, rowing machine, arm er-
gometer and weights) at 60% of maximal heart rate. During the programme, rest-
ing heart rate, blood pressure, waist circumference and body mass index were
monitored at regular intervals.

Results: There was no significant reduction in any of the parameters for either
the 6-week or the 8-week programme. There was no significant difference be-
tween the 6-week and 8-week programmes in modification of any risk param-
eters.

Conclusion: This study revealed no significant difference between a 6-week and
8-week cardiac rehabilitation programme in cardiovascular risk factor modifica-
tion in the cardiac population.
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INTRODUCTION

Cardiovascular disease (CVD) is the
leading cause of mortality in Ireland,
accounting for 36% of all deaths and
22% of premature deaths (under
65 years old). CVD is also a lead-
ing cause of mortality worldwide,
accounting for approximately 16.7
million or 29.2% of deaths in 2003%3.
Furthermore, the World Health Or-
ganisation (WHO) estimates that CVD
will be the leading cause of death in
developing countries by 2010 It is
clear that CVD represents a serious
worldwide health problem. There
is strong evidence suggesting that
Cardiac Rehabilitation (CR), involving
exercise based interventions, with or
without psychosocial counselling and
education is an effective form of sec-
ondary prevention*>. Epidemiological
studies have demonstrated that risk
factor modification using CR can re-
sult in a decrease in mortality of up
to 50%, compared with population
matched controls®.

It is well documented that exercise

produces improvements in cardiovas-
cular health?2. In addition, when pre-
scribed as part of a CR programme,
exercise has been shown to be ben-
eficial to the cardiac patient, by op-
timising exercise tolerance, stroke
volume, heart rate, blood pressure,
serum low- and high- density lipo-
protein levels, capillary density, psy-
chosocial well-being and improving
symptoms of angina*>9. A variety of
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different exercise training paradigms
are used as part of CR programmes,
including aerobic exercise, anaero-
bic exercise and resistance training.
While each has been shown to be
beneficial?*™™3  there is little evi-
dence to demonstrate what training
paradigms are most effective at im-
proving cardiac risk profiles. It is clear
that the mode of exercise influences
the effect of exercise training within a
cardiovascular (CV) population. How-
ever, itis also likely that intensity, fre-
quency and duration of exercise are
also significant factors affecting exer-
cise induced CV risk factor reduction
in the cardiac patient group. While it
has been established that exercise
session duration of 40-60 minutes is
optimal in this target population®,
the most efficacious session frequen-
cy and programme duration have yet
to be fully elucidated and literature in
this area is sparse.

The optimal exercise programme
must improve the CV profile of the
patient, properly utilize hospital re-
sources and be cost effective. Patient
adherence to a CR programme is typi-
cally poor®>', due to a combination of
motivational and logistic issues (e.g.
lack of time), with the latter account-
ing for 47% of CR patient withdraw-
als®. Therefore, expediency to the
patient must be considered when de-
signing and analysing the efficacy of a
CR programme. It is likely that short-
er programme duration may both in-
crease patient attendance and facili-
tate greater patient throughput, thus
increasing the economic efficiency of
such programmes and making CR re-
sources available to a greater propor-
tion of cardiac patients. This prelimi-
nary study aims to analyse the effect
of CR programme duration on CV risk
factor modification in patients with
established coronary artery disease
(CAD), whilst assessing the efficacy
of the existing 6- and 8-week train-
ing programmes in St. James’s Hospi-
tal. The objectives of this study were
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Combined
n=13

Pre Post

BP (mmHg) 129/80 131/79
SBP +23.05 +18.41

DBP +8.97 /D

RHR (bpm) 67.813 75.459
+6.92 +16.86

BMI 31.68 31.757
+4.24 +4.26

wc 107.95 106.28
+8.35 +12.05

6-Week 8-Week
Programme Programme
n=8 n=5
Pre Post Pre Post
127/80 132/81 131/79  129/78
+28.46 £20.15 +6.29 +18.32
+11.12  +8.66 250 £5.79
63.625 76.667 72 74.25
¥6.16  +16.86 +4.30  #3.77
30.461 30.347 329  33.167
#4.53  +4.47 +3.60  £3.67
105.57 101.89 110.33 110.67
£6.35 +12.66 £13.01  £9.02

4 Table 1: Summary of Data Showing Study Population Risk Factor Dynamics
BP: Blood Pressure, RHR: Resting Heart Rate, BMI: Body Mass Index, WC: Waist Circumference
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(a) to analyse the efficacy of existing
CR programmes by taking easily ac-
cessible biometric readings before
and after completion of CR, and (b)
to compare the efficacy of a 6-week
and 8-week CR programme to estab-
lish whether there is an optimal pro-
gramme duration for CV risk factor
modification.

This research should contribute find-
ings for a more informed and evi-
dence-based approach to exercise
training in cardiac patients.

MATERIALS AND METHODS

STUDY DESIGN AND PROGRAMME
OVERVIEW

This was a retrospective, non-inter-
ventional study; all measurements
were routinely taken as part of the
CR programme. Cardiac patients en-
rolled in phase 3 of an outpatient
CR programme in the Physiotherapy
Department of St James’s Hospital,
Dublin, were recruited to participate
in the study (n=13). Eligible subjects
were male, low risk cardiac patients
and aged between 50-69 years. Low
risk was defined by the following cri-
teria: no or stable angina, under 70

years of age and no positive exercise
stress test (EST). Patients were ex-
cluded from the study if they were
unable to give informed consent, had
a positive stress test, had an existing
co-morbidity which would affect their
ability to participate in CR or they
were a smoker. All medications were
continued as per usual.

Patients were randomly assigned
to either a 6-week or 8-week pro-
gramme. Both programmes consist-
ed of 15 exercise sessions, 3 and 2
sessions per week, respectively. Ex-
ercise sessions lasted approximately
50 minutes and consisted of a warm
up, an exercise circuit consisting of
aerobic and resistance exercise sta-
tions, and a cool down period. The
exercise circuit included seven sta-
tions employing a treadmill, an arm
ergometer, a cross-trainer, a rowing
machine, an exercise bicycle, a ball
and weights.

The warm up consisted of a 250m
brisk walk with a series of dynamic
upper limb movements. Thereafter,
patients were guided through upper
and lower limb muscle stretches. In
accordance with standard recom-
mendations”, exercise prescription
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was individualised such that patients
exercised within their target heart
rate (HR) range. Target HR was cal-
culated using the Karvonen formu-
[a'. The exercise intensity was 60%
of maximum, as determined by pre-
CR stress testing. For the weights
station, patients lifted 60% of their
one repetition maximum. For safety
purposes, patients were monitored
throughout each session by teleme-
try'. Following exercise, a cool down
was performed in order to return the
HR to within 10% of resting values,
after which patients were guided
through upper and lower limb mus-
cle stretches. Following the exercise
component of the CR programme,
patients attended a 1 hour education-
al and personal development session.
Educational and personal develop-
ment sessions covered topics such as
nutrition, cardiovascular risk, phar-
macotherapy, stress management
and exercise.

MEASURED PARAMETERS

All measurements were taken in ac-
cordance with standard recommen-
dations. Blood pressure (BP) and
resting HR were measured at the
start and end of the exercise ses-
sions using upper arm automated BP/
HR monitors‘. Patients were seated
and at rest when measurements
were taken. In addition to pre- and
post-training measurements, HR was
monitored by telemetry® continuous-
ly throughout each exercise session.
This was for both safety purposes
and to facilitate individualisation of
the exercise programme.

Body anthropometrics were mea-
sured at the start and end of each
programme. Patient height data"
were inputted into an automated
body composition analyser'. The
body composition analyser mea-
sured weight and calculated body
mass index (BMI)". Waist circumfer-
ence (WC) measurements were tak-
en around the patient’s bare midriff
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4 Figure 1: Effect of a
6-Week Vs. 8-Week CR Pro-
gramme on BP

BP: Blood Pressure, SBP: Sys-
tolic Blood Pressure, DBP: Di-
astolic Blood Pressure, MAP:
Mean Arterial Pressure

Data represent mean SBP/
DBP/MAP values + SEM for
the 6-week (n=8) and 8-week
(n=5) programmes before
and after partaking in CR.
There was no significant
change in SBP (p=0.90), DBP
(p=0.80) or MAP (p=0.90)
with training and no signifi-
cant programme effect was
seen (p=0.92, 0.67, 0.95 re-
spectively).

= 6 Week Programme

= 8 Week Programme
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or over a light layer of clothing. The
measurement site was the midpoint
between the inferior margin of the
lowest palpable rib and the superior
iliac crest, with the tape parallel to
the floor and perpendicular to the
long axis of the body. In obese pa-
tients, where it was not possible to
palpate the body landmarks, WC was
measured at the level of the umbili-
cus, in accordance with standard rec-
ommendations®.

STATISTICAL ANALYSIS

Data were analysed using two-way
repeated analysis of variance with
Bonferroni post hoc tests. Statistical
significance was p < 0.05. Data were
analysed (a) to identify if there was
a training effect and (b) to highlight
any significant differences between
the two CR programmes.

RESULTS

SUBJECTS

Eight subjects were randomly as-
signed to the 6-week programme
and five to the 8-week programme.
Population risk factor dynamics
throughout the study period are
summarised in Table 1. The mean age
of the participants Thirteen subjects
were enrolled in this study in accor-
dance with the study inclusion cri-
teria. Eight subjects were randomly
assigned to the 6-week programme
and five to the 8-week programme.
The mean age of the participants in
the two groups was 58.8 years (59.5
*4.99 and 57.5 * 2.65 for the 6-week
and 8-week groups, respectively).
All subjects completed the CR pro-
grammes and attendance rates for
the 6-week and 8-week programmes
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Change in HR (Abpm)

Sessions

< Figure 2: Effect of a
6-Week Vs. 8-Week CR Pro-
gramme on HR

8 Week Programme

—+-6 Week Programme

bpm: beats per minute

Data from sessions 3-15
l represents change in mean
heart rate from baseline
SEM, for both the 6-week
and 8-week programmes.
Once data were nor-
malised to baseline, train-
ing was shown to induce
no significant change in
resting heart rate (p=0.22).
There was no significant
difference between the ef-
fects of the 6- and 8-week
programmes (p=0.18).
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u6 Week Programme

u 8 Week Programme

Change in HR (Abpm)

R

Pre-Training Post-Training

4 Figure 3: Effect of a 6-Week Vs. 8-Week CR
Programme on resting HR

HR: heart rate, bpm: beats per minute

Data represent change in mean resting heart rate from
baseline * SEM following attendance at CR for the
6-week (n=8) and 8-week (n=5) programmes. Training did
not induce significant changes in heart rate (p=0.35). No
significant difference (p=0.76) was seen between the ef-
fects of the 6- and 8- week programmes.

u6 Week Programme

3 =8 Week Programme

BMI (Kg/M2)

Pre-Training Post-Training

4 Figure 4: Effect of a 6-week Vs. 8-week CR
Programme on BMI

BMI: Body Mass Index

Data represent mean BMI values + SEM for the 6-week
(n=8) and 8-week (n=5) programmes before and after
partaking in CR. There was no significant change in BMI
(p=0.98) with training. No significant difference (p=0.23)
was seen between the effects of the 6- and 8-week pro-

grammes.
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were 77% (£6.28%) and 83% (+6.15%),
respectively.

BLOOD PRESSURE

Systolic, diastolic and mean arterial
pressure were analysed (Figure 1).
Neither group showed a significant
change in systolic blood pressure
(SBP) with training (p=0.90) and no
significant difference between the
6-week and 8-week programmes fol-
lowing training (p=0.92). There was
no significant change in diastolic
blood pressure (DBP) with training
(p=0.80) and no significant difference
between the 6-week and 8- week pro-
grammes following training (p=0.67).
In addition, the CR programme did
not produce any significant chang-
es in mean arterial pressure (MAP)
(p=0.90), with no significant differ-
ence between the two programmes

(p=0.95).
HEART RATE

Resting HR at baseline was
significantly greater in the 8-week
group. To accommodate for this
difference, HR data were normalised
against baseline mean prior to
analysis. Results showed that
CR training had no effect on HR
(p=0.35) and there was no significant
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difference between the two CR
programmes (p=0.76) (Figure 2, 3).

BobDY ANTHROPOMETRY

Neither CR training programme in-
duced a significant change in BMI
(p=0.98), as shown in Figure 4. In
addition, there was no difference
between the two CR programmes
for BMI data (p=0.23). CR training
resulted in a moderate decrease in
WC in the 6-week group, but this
was not significant (Figure 5). Results
for WC showed no significant differ-
ence between the two programmes

(p=0.20).
MEDICATIONS

Table 2 summarises the use of anti-
arrythmic  and  anti-hypertensive
pharmacological therapy by both
groups. 69% of subjects in this study
reported using one or more anti-
arrythmic agents (88% in the 6-week
programme, 40% in the 8-week pro-
gramme) while 92% of participants
reported use of anti-hypertensive
medications (100% in the 6-week
programme, 80% in the 8-week pro-
gramme).

8

u6 Week Programme
=8 Week Programme

Waist Circumference (cm)
8 2

K

Post-Training

Pre-Training

4 Figure 5: Effect of a 6-week Vs. 8-week CR
programme on WC

WC: Waist Circumference

Data represent mean WC values + SEM for the 6-week
(n=8) and 8-week (n=5) programmes before and after
partaking in CR. Training resulted in a moderate decrease
in waist circumference in the 6-week group. This was not
significant, however. No significant change was seen in
the 8-week group, and there was no significant difference
between the effects of the 6-and 8-week programmes

(p=0.20).

DISCUSSION

While there is evidence to support
the effectiveness of CR in reduction
of risk factors for CVD*5, the optimal
duration of exercise programmes re-
mains unclear. When evaluating the
efficacy of a programme, the follow-
ing must be taken into consideration:
e Capacity to reduce CV risk factors

e Appropriateness to the needs of
the patient

e Economic viability

Shorter programme duration has
been demonstrated to be favourable
in terms of the appropriateness to
the needs of the patient, their life-
style and ability to participate in CR",
can increase patient adherence and
may be associated with a reduction
in healthcare costs. Therefore, it is es-
sential that the effect of programme
duration on risk factor reduction be
assessed in order to facilitate an evi-
dence-based approach to CR.

Itis widely documented that exercise
produces significant decreases in HR,
BP, BMI and WGC3, even in an at-risk
cardiac population. HR, SBP, DBP,
MAP, WC and BMI were analysed in
this study. Results indicated no signif-
icant change in any of these param-
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eters following a 6-week or 8-week
CR programme. However, 92% of pa-
tients were medicated for hyperten-
sion and 69% of patients were using
an anti-arrythmic drug. The effect of
poly-pharmacy on an exercising pa-
tient group is not known, though it
is likely that these medications may
have confounded the effects of exer-
cise training in terms of the outcome
measures employed. In addition, at-
tendance of CR in St. James’s Hos-
pital is typically poor, with an initial
average attendance rate of 89% and a
completionrate of 70%3. It is expected
that patients with poor compliance
to a CR programme will not show a
marked improvement in their CV risk
factor profile on completion of the
programme when compared with
patients who attended all sessions.
Poor patient attendance may have
influenced the results in this study
and may have contributed to the
lack of observable improvements in
CV risk profile following the two pro-
grammes. In addition, it is important
to note that the sample size of the
study was small (n=13), which may
not accurately reflect the effects of a
CR programme on the CV risk profile.
Itis clear that further research is war-
ranted with a larger sample size and
ensuring full attendance of partici-
pants to fully determine the effects
of these CR programmes on the CV
risk profile of medicated cardiac pa-
tients.

Combined

n=13
% Patients
Prescribed Anti-
Arrythmic Agents
(Vaughan-Williams
Classified Drugs)

69

% Patients
Prescribed Anti-
Hypertensive
Agents

92
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Although there were no improve-
ments in the CV risk profile follow-
ing either of the CR programmes, no
significant differences between the
programmes were observed. This
result might suggest that there is no
additional benefit conferred to the
patient attending an 8-week CR pro-
gramme as compared to a 6-week
programme. Thus, healthcare expen-
diture and patient adherence might
be optimised by employing a shorter
CR programme duration. Current lit-
erature comparing the effects of long-
term and short-term CR programmes
is sparse. While Hevey et al (2003)"
demonstrated that there was no sig-
nificant difference in effect between
a 4-week and a 10-week CR pro-
gramme, and Reid et al (2005)* dem-
onstrated that there was no statisti-
cally significant or clinically relevant
difference between a 12-month and a
condensed 3-month CR programme,
few other studies have actively anal-
ysed the effects of varied programme
duration. Review of the literature in-
dicates a trend which suggests the
efficacy of CR programmes of longer
duration is more firmly established,
when compared with short-term
programmes. The current study sug-
gests that CR programme duration
does not influence outcome with
regard to risk factor modification,
aligning with the works of Hevey et al
(2003) and Reid et al (2005). It must,
however, be acknowledged that the

6-Week 8-Week
Programme Programme
n=8 n=5

87.5 40

100 80

4 Table 2: summary of Anti-Arrythmic and Anti-Hypertensive Drug Use in Study Population

difference in duration between the
programmes analysed in this study
was small. Future studies incorporat-
ing programmes with greater vari-
ance in duration are necessary to
determine the minimum programme
duration effective in modification of
the CV risk factor profile. In addition,
the potentially confounding effect
of non-exercise interventions (edu-
cation and personal development)
must also be considered. Future stud-
ies should explore the role played by
non-exercise based interventions in
reducing CV risk factor profile.

CONCLUSION

No significant reduction in CV risk
factor profile (HR, SBP, DBP, MAP,
WC and BMI) was found following a
6-week or 8-week CR programme. In
addition, there was no signicant dif-
ference in efficacy found between
the two CR programmes. Expediency
to the patient must be considered
in the design of a CR programme in
order to increase attendance and
increase the degree of risk factor
modification. It is likely that shorter
programme duration is favourable in
terms of adherence? and cost effec-
tiveness, although this remains to be
explored systematically.

Furtherresearchis warrantedto accu-
rately identify the CR programme du-
ration that will produce optimal mod-
ification of the CV risk profile, while
also optimising healthcare costs and
remaining expedient to the patient.
Importantly, future studies must in-
corporate more stringent monitoring
of medications to elucidate the role
played by poly-pharmacy. Employ-
ing shorter CR programmes would
likely result in a significant reduction
in healthcare expenditure, whilst
increasing patient adherence. By re-
ducing high withdrawal rates and
increasing attendance, this straight-
forward change in protocol could in-
crease the efficacy of cardiovascular
risk factor reduction through CR and
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hence prove most beneficial to the
patient.
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APPENDIX

'Karvonen Formula: Target Heart Rate = [(max HR -
resting HR) x %Intensity] + resting HR

TUsing either the IntelliVue TRx 4851A system (Phil-
lips Healthcare, Netherlands) or F1+ Polar monitors
(Polar Electro, Finland)

lUpper arm automated BP/HR Monitors (Microlife
BP 3VTO-AP, Widnau, Switzerland)

v Seca 222 height measuring instrument (Seca, Ger-
many)

v Body Composition Analyser (Tanita BC-420MA, 1I-
linois, USA)

i BMI = [weight (kg) + (height (m))*]

® & & © ¢ o ¢ & & & o & o 0 o

REFERENCES

1 The lIrish Heart Foundation. 50 Years of Heart
Disease in Ireland; Morbidity, Mortality and Heath
Services Implications, 2001.

2 WHO, Global Strategy on Diet. Physical Activity and
Health, 2004.

3 WHO, World Health Report, 2003.

4 Miller TD, Balady GJ, Fletcher GF. Exercise and
its Role in the Prevention and Rehabilitation of
Cardiovascular Disease. Ann Behav Med. 1997
Summer; 19 (3): 220-9.

5 O’Connor GT, Buring JE, Yusuf S, Goldhaber SZ,
Olmstead EM, Paffenbarger RS Jr et al. An Overview
of Randomised Trials of Rehabilitation with Exercise
after Myocardial Infarction. Circulation. 1989;80(2):
234-244.

6 Alter DA, Oh PI, Chong A. Relationship between
cardiac rehabilitation and survival after acute cardiac
hospitalization within a universal health care system.
Eur J Cardiovasc Prev Rehabil. 2009 Feb;16(1):102-13.

7 Moreira MM, Souza HP, Schwingel PA, Sd CK, Zoppi
CC. Effects of aerobic and anaerobic exercise on
cardiac risk variables in overweight adults. Arq Bras
Cardiol. 2008 Oct;91(4):200-6, 219-26.

8 Rankovi¢ G, Milici¢ B, Savi¢ T, Dindi¢ B, Mancev Z,
Pesic G. Effects of physical exercise on inflammatory
parameters and risk for repeated acute coronary
syndrome in patients with ischemic heart disease.
Vojnosanit Pregl. 2009 Jan;66(1):44-8.

9 Agency for Health Care Policy and Research. Cardiac
Rehabilitation Guidelines. Silver Spring, Agency
for Health Care Policy and Research Publishing
Clearinghouse; 1995.

10 Thompson PD, Buchner D, Pina IL, Balady GJ,
Williams MA, Marcus BH et al. A Statement from
the Council on Clinical Cardiology (Subcommittee
on Exercise, Rehabilitation, and Prevention) and
the Council on Nutrition, Physical Activity, and
Metabolism (Subcommittee on Physical Activity)
Circulation. 2003;107:3109-3116.

11 McCartney N. Role of resistance training in heart
disease. Medicine and Science in Sports and Exercise,
1998 Oct;30(10 Suppl):S396-402.

*® & & & & & o & & o

CONTINUED FROM PAGE 19 - ATOPY & HIV..

35. Larche M, Akdis CA, Valenta R. Immunological
mechanisms of allergen-specific immunotherapy. Nat
Rev Immunol 2006;6:761-71.

36. Kovacs JA, Hiemenz JW, Macher AM, Stover D,
Murray HW, Shelhamer J, et al. Pneumocystis carinii
pneumonia: a comparison between patients with the
acquired immunodeficiency syndrome and patients
with other immunodeficiencies. Ann Intern Med
1984;100: 663-71.

37. Vasagar K, Vonakis BM, Gober LM, Viksman A,
Gibbons SP, Saini SS. Evidence of in vivo basophil

88

activation in chronic idiopathic urticaria. Clin Exp
Allergy 2004;36:770-6.

38. Schleimer RP, MacGlashan DW, Gillespie E,
Lichtenstein LM. Inhibition of basophil histamine
release by anti-inflammatory steroids. J Immunol
1982;129:1632-6.

39. Vigano A, Principi N, Crupi L, Onorato J, Vincenzo
2G, Salvaggio A. Elevation of IgE in HIV-infected
children and its correlation with the progression of
disease. J Allergy Clin Immunol 1992;89:68-75.

40. Umetsu DT, DeKruyff RH. Tht and Th2 (D4+ cells

12 Sparling PB, Cantwell JD, Dolan CM, Niederman RK.
Strength training in a cardiac rehabilitation program:
a six-month follow-up. Arch Phys Med Rehabil. 1990
Feb;71(2):148-52.

13 Bjarnason-Wehrens B, Mayer-Berger W, Meister ER,
Baum K, Hambrecht R, Gielen S; German Federation
for Cardiovascular Prevention and Rehabilitation.
Recommendations for resistance exercise in cardiac
rehabilitation. Recommendations of the German
Federation for Cardiovascular Prevention and
Rehabilitation. Eur J Cardiovasc Prev Rehabil. 2004
Aug;11(4):352-61.

14 Hansen D, Dendale P, Berger J, Onkelinx S, Reyckers
I, Hermans A et al., Importance of exercise training
session duration in the rehabilitation of coronary
artery disease patients. Eur J Cardiovasc Prev Rehabi
2008 Aug;15(4):453-9.

15 Rivett MJ, Tsakirides C, Pringle A, Carroll S, Ingle
L, Dudfield M. Physical activity readiness in patient
withdrawals from cardiac rehabilitation. Br J Nurs.
2009 Feb 12-25;18(3):188-91.

16 Thompson DR, Bowman GS. Evidence for the
effectiveness of cardiac rehabilitation. Intensive Crit
Care Nurs 1998; 14: 38-48.

17 American  Association for  Cardiovascular
and Pulmonary Rehabilitation. Guidelines for
Cardiac Rehabilitation and Secondary Prevention
Programmes.  Champaign, Ill:  Human Kinetics
Publisher; 1999.

18 National Heart, Lung and Blood Institute. Obesity
Education Initiative.

19 Hevey D, Brown A, Cahill A, Newton H, Kierns M,
Horgan JH. Four-week Multidisciplinary Cardiac
Rehabilitation Produces Similar Improvements in
Exercise Capacity and Quality of Life to a 10-week
Program, J Cardiopulm Rehabil. 2003 Jan-Feb; 23(1):
17-21.

20 Reid RD, Dafoe WA, Morrin L, Mayhew A, Papadakis
S, Beaton L et al. Impact of program duration and
contact frequency on efficacy and cost of cardiac
rehabilitation: results of a randomized trial. Am
Heart J. 2005 May;149(5):862-8.

in human allergic diseases. J Allergy Clin Immunol
1997;100:1-6.

4O‘.C.C.C.C.OC.C.C.C.C..C..TSMJIZO'OIVOIUme11



