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Return to Full Normal Activities Including Work at Two Weeks
After Acute Myocardial Infarction

Pramesh Kovoor, MBBS, PhDa,*, Astin K.Y. Lee, MBBS, MRCPa, Fiona Carrozzi, RNa,
Virginia Wiseman, MSb, Karen Byth, PhDa, Robert Zecchin, RNa, Cheryl Dickson, RNa,

Madeline King, MSb, Jane Hall, BAb, David Leslie Ross, MBBSa, John Bryant Uther, MD,a

and Alan Robert Denniss, MDa

Patients are generally advised to return to full normal activities, including work, 6 to
8 weeks after acute myocardial infarction (AMI). We assessed the outcomes of early
return to normal activities, including work at 2 weeks, after AMI in patients who were
stratified to be at a low risk for future cardiac events. Patients were considered for
randomization before discharge if they had no angina, had left ventricular ejection
fraction >40%, a negative result from a symptom-limited exercise stress test for
ischemia (<2 mm ST depression) at 1 week, and achieved >7 METs. Patients with
left ventricular ejection fraction <40% were included only if they did not have
inducible ventricular tachycardia at electrophysiologic studies. Seventy-two patients
were randomized to return to normal activities at 2 weeks and 70 patients to undergo
standard cardiac rehabilitation and return to normal activities at 6 weeks after AMI.
There were no deaths or heart failure in either group. There was no significant
difference in the incidence of reinfarction, revascularization, left ventricular function,
lipids, body mass index, smoking, or exercise test results at 6 months. In conclusion,
return to full normal activities, including work at 2 weeks, after AMI appears to be
safe in patients who are stratified to a low-risk group. This should have significant
medical and socioeconomic implications. © 2006 Elsevier Inc. All rights reserved.

(Am J Cardiol 2006;97:952–958)
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n the era of reperfusion, management of patients with
yocardial infarction has been rapidly changing, where

atients who are considered to be at low risk are being
ischarged from hospitals sooner and returning to work
ooner.1 In previous studies, patients who were considered
o be at low risk returned to work at about 6 to 8 weeks after
yocardial infarction.1–3 Return to work sooner than 8
eeks after an acute myocardial infarction (AMI) is usually
ot recommended, mainly because of concerns regarding
etting patients back to their preinfarction activities before
he infarct is completely healed. Detailed clinicopathologic
ork has demonstrated that small infarcts are almost com-
letely healed after 5 weeks and large infarcts are com-
letely healed or undergo no further discernible change after
months.4 We evaluated whether there was increased risk

f patients returning to all their normal activities, including
ork, at 2 weeks after an AMI, provided they were consid-

red to be at a low risk for future cardiac events. We
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reviously noted that early return to normal activities in this
ohort is cost effective.5

ethods

he trial was approved by the ethics committee of the
estern Sydney Area Health Service (Sydney, Australia).

nformed consent was obtained from all patients before
nclusion in the trial.

Inclusion criteria: The protocol was described previously
hen the economic evaluation of this trial was published.5

Patients were considered for inclusion in the trial if they
ad an AMI and were �75 years of age (Figure 1). Man-
gement of AMI consisted of thrombolysis for patients with
T-elevation AMI unless there were contraindications. All
atients were routinely commenced on 150 mg/day of as-
irin unless there were contraindications. Beta blockers,
ngiotensin-converting enzyme inhibitors, and cholesterol-
owering agents were used at the discretion of the treating
ardiologist. All patients received education and counseling
rom medical and nursing staff during their hospital stay and
hey attended 3 lecture and discussion sessions about risk
actor modification, optimum diet, and medications.

If patients remained free of angina and heart failure in the

ospital, they had a gated heart pool scan (GHPS) and a

www.AJConline.org
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953Coronary Artery Disease/Early Return to Normal Activities
redischarge symptom- and sign-limited exercise test using
ruce’s protocol at 1 week after AMI. The value and safety
f a predischarge symptom-limited exercise test have been
reviously described.6–8 The exercise test was considered
ositive for ischemia if there was �2-mm ST-segment de-
ression with exercise.1,9,10 The exercise test was consid-
red indicative of ischemia or poor ventricular function if
7 METs workload was attained.11 Patients were consid-

red for inclusion only if there was �2-mm ST-segment
epression with exercise and if they attained �7-METs
orkload.12 Patients were excluded if there was �2-mm
T-segment depression with exercise or if �7-METS work-

oad was attained.
In addition, patients were required to have a left ventric-

lar ejection fraction �40% as determined with a GHPS to
e included in the trial (Figure 1). If left ventricular ejection
raction was �40%, patients could have electrophysiologic
tudies; if there was no inducible ventricular tachycardia
cycle length �230 ms), they were eligible to be included in
he trial. Patients who have no inducible ventricular tachy-
rrhythmia at electrophysiologic studies and �2-mm ST-
egment depression on exercise testing have only a 1%
-year mortality after AMI.9 Patients with inducible sus-
ained monomorphic ventricular tachycardia with a cycle
ength �230 ms (�260 beats/min) after an AMI have a 27%
o 46% chance of spontaneous ventricular tachyarrhythmia
ver 1 to 2 years.9,13

All values are means � SDs or percentages of the total.

Patients: Consecutive patients who were admitted to
estmead Hospital and nearby Blacktown Hospital were

onsidered for the trial. During the trial period 1,249 pa-
ients who were �75 years of age were screened (Figure 1).

Figure 1. Inclusion criteria.
ight hundred seventy-eight patients were excluded before e
he predischarge exercise test. Reasons for exclusion were
ngina in 418 patients; heart failure in 113; inability to
articipate in exercise test because of problems, such as
rthritis, peripheral vascular disease, or chronic lung disease
n 78; refusal to participate in the trial in 48; not referred for
nclusion in the trial or delayed referral in 45; living too far
way to participate in the cardiac rehabilitation program in
2; other medical problems that caused an extended hospital
tay (�12 days) in 40; death in the hospital in 38; left
undle branch block (making it difficult to assess ischemia
uring the exercise test) in 24; surgical revascularization in
5; exercise test not performed in 10; and early discharge by
patient against medical advice in 7. Predischarge exercise

ests were performed in 371 patients. Of these, 142 patients
ere eligible for and agreed to be in the trial (Figure 1).
Seventy patients were randomized to undergo the stan-

ard cardiac rehabilitation program and return to full normal
ctivities, including work at 6 weeks after AMI (conven-
ional treatment group). The 5-week rehabilitation program
onsisted of exercise, education, and counseling sessions
hat were held 2 to 4 times per week at the cardiac rehabil-
tation unit of Westmead Hospital. Seventy-two patients
ere randomized to return to full normal activities, includ-

ng work at 2 weeks, after AMI without a formal rehabili-
ation program (early return to normal activities [ERNA]
roup). This group of patients was contacted over the tele-
hone by the nurse coordinator once per week for 5 weeks.
he 2 groups of patients were encouraged to exercise at
ome on a regular basis. Patients were given the telephone
umbers of the cardiologist and the nurse coordinator so
hey could be contacted in case of problems.

Outcome measurements: The primary end point was
eturn to normal activities. Secondary end points were left
entricular ejection fraction, reinfarction, serum cholesterol,
ody mass index, smoking, exercise, coronary angioplasty,
nd coronary artery bypass grafting.

Statistical analysis: Analysis was performed on an in-
ention-to-treat basis. To assess changes of variables from 0
o 6 months, a within-patient analysis was performed.

Sample calculation: Assuming the rates of return to work
re 70% in the conventional group and 85% in the ERNA
roup, a total sample of 268 patients would be needed when
sing a significance level of 0.05 and power of 0.80.

Randomization schedules were generated by an indepen-
ent investigator and were kept in opaque sealed envelopes.
hese envelopes were opened by the nurse coordinator only
t randomization of a patient. The allocation sequence was
ot available to the nurse coordinator or any of the trial
nvestigators or the clinical staff in the hospital. The trial
as not blinded.

Prospectively defined stopping rules: It was consid-
red reasonable to terminate the study prematurely if there
as a moderate suggestion of an increased rate of adverse
vents. A 2-sided confidence limit of 0.9 was considered
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dvisable. We intended to do 1 interim and 1 final analysis,
.e., 2 analyses of outcome. This leads to a 2-sided confi-
ence level of 0.95 at each of the 2 analyses with Bonfer-
oni’s adjustment. If the incidence of adverse reactions with
onventional treatment is assumed to be 5% and if we wish
o be able to detect an increase to 15% with the new
reatment, then 153 patients in each arm would be required
sing a power of 80%. We intended to perform the first
nalysis after 150 patients had been recruited. If there was
o significant difference at this stage, the trial would have
een continued until the full complement of 300 to 400
atients had been recruited or the time limit for the research
unding had been reached.

Termination of trial: Recruitment of patients for the
rial was terminated 7 months before cessation of funding
or the trial to allow 6 months of follow-up for the final
atient who was recruited.

Patients’ clinical characteristics are presented in Table 1.
he 2 groups were well matched. In the ERNA group, 3%
f patients had previous coronary artery bypass grafting and
% had previous coronary angioplasty. No patient in the
onventional treatment group had previous revasculariza-
ion. Intravenous streptokinase was used as the thrombolytic
gent in 46% of patients in the ERNA group and in 52% of
atients in the conventional treatment group. Intravenous

able 1
linical characteristics at randomization

ariable ERNA
Group

(n � 72)

Conventional
Group

(n � 70)

p Value

ge (yrs) 55.8 � 11.5 56.2 � 10.2 0.96
en 62 (86%) 62 (89%) 0.66
arried 55 (77%) 54 (77%) 0.77
ody mass index (kg/m2) 27.9 � 3.8 27.8 � 5 0.7
urrent smoker 33 (46%) 29 (41%) 0.85
o. of cigarettes smoked

per day
27.5 � 15 26.1 � 18.3 0.48

ypertension 28 (39%) 24 (34%) 0.52
iabetes mellitus 8 (11%) 11 (16%) 0.42
revious myocardial infarction 7 (10%) 2 (3%) 0.14
amily history of ischemic

heart disease
40 (56%) 35 (50%) 0.51

otal cholesterol
mmol 5.9 � 1.1 5.9 � 1.2 0.79
mg/dl 228 � 43 228 � 46
riglycerides
mmol 2.5 � 2.3 2.3 � 1.4 0.37
mg/dl 221 � 204 204 � 124
ours (per week) of exercise

before AMI
1.8 � 2.8 1.3 � 1.9 0.46

ite of myocardial infarction
Anterior 24% 17% 0.89
Inferior 48% 55% —
-wave myocardial infarction 51% 59% 0.4
hrombolysis 62% 66% 0.64
eft ventricular ejection

fraction (%)
56.7 � 7.6 56.8 � 8.9 0.4
issue plasminogen activator was used in 16% of patients i
n the ERNA group and in 14% of patients in the conven-
ional treatment group. There was no difference between
roups in the type of thrombolytic agent used (p � 0.7).
ne patient in the ERNA group had primary angioplasty for
MI (contraindication to thrombolysis), whereas no patient

n the conventional treatment group had primary angio-
lasty. An area of left ventricular dyskinesia was noted on
he 1-week GHPS in 3% of patients in the ERNA group and
n 6% of patients in the conventional treatment group. This
ifference was not significant (p � 0.4).

Variables that were recorded during the predischarge
xercise test are listed in Table 2. There was no significant
ifference between groups.

Follow-up: All patients were followed for 6 months by
he nurse coordinator and a coordinator from the Health
conomics Centre. All patients in the ERNA group were
ontacted over the telephone once a week for 5 weeks by the
urse coordinator. Patients in the conventional treatment
roup had regular contact with the staff of the cardiac
ehabilitation unit during their 5-week cardiac rehabilitation
rogram. Patients who did not attend the program on a
egular basis were contacted over the telephone by the nurse
oordinator. At the time of randomization of patients, a
etter was sent to their primary care physicians and cardi-
logists that described in detail the nature of the trial. The
ontact telephone number of the nurse coordinator was

able 2
ariables recorded during exercise testing

ERNA
Group

Conventional
Group

p Value

t randomization
No. of patients 72 70 —
METs attained during exercise 10.1 � 2.3 10.0 � 2.4 0.61
Pressure-rate product 219 � 63 227 � 56 0.39
ST-segment depression with

exercise
0–0.9 mm 46 (64%) 55 (78%) 0.5
1.0–1.9 mm 26 (36%) 15 (22%) —

t 6 weeks
No. of patients 62 60
METS attained during

exercise
11.3 � 3 14.4 � 13.8 0.015

Pressure-rate product 241 � 77 232 � 56 0.38
ST-segment depression with

exercise
0–0.9 mm 32 (52%) 38 (63%) 0.45
1.0–1.9 mm 17 (28%) 13 (22%) —
�2 mm 13 (20%) 9 (15%) —

t 6 months
No. of patients 56 57 —
METs attained during exercise 11.2 � 3.2 12.2 � 3.5 0.09
Pressure-rate product 258 � 65 251 � 50 0.61
ST-segment depression with

exercise
0–0.9 mm 25 (44%) 26 (46%) 0.22
1.0–1.9 mm 14 (25%) 14 (25%) —
�2 mm 17 (31%) 17 (29%) —
ncluded in the letter, with a request to be contacted in case
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955Coronary Artery Disease/Early Return to Normal Activities
f doubts regarding the trial or to be notified in case of
ignificant clinical events. An assessment was made of the
atients at 6 weeks and at 6 months at the cardiac rehabil-
tation unit. Usually, there was no contact by the nurse
oordinator with the patients from 6 weeks to 6 months and
atients were encouraged to contact their primary care phy-
icians and/or cardiologists in case of medical problems.

Assessment at 6 weeks: All patients were reviewed at 6
eeks at the cardiac rehabilitation unit. They were inter-
iewed by the nurse coordinator and an assessment was
ade regarding their diet, exercise, smoking, and general
ell-being. Non–English-speaking patients were inter-
iewed with the assistance of an interpreter. All patients had
heir weight checked. A symptom- and sign-limited exercise
est was performed using Bruce’s protocol. Serum choles-
erol and triglyceride assessments were performed.

Assessment at 6 months: All patients were reviewed at
months at the cardiac rehabilitation unit. Assessment was

one as at 6 weeks, and a GHPS was also arranged for each
atient, with scans being analyzed in a blinded fashion by an
ndependent nuclear medicine specialist.

esults
Follow-up of patients: All patients included in the trial

able 3
egular medications taken by patients at randomization and six months a

edication At Discharge
(n � 142)

ERNA Group Conventional Gro
(n � 72) (n � 70)

Blockers 31 (43%) 29 (41%)
spirin 70 (97%) 66 (94%)
CE inhibitors 12 (17%) 18 (26%)
alcium channel blockers 11 (15%) 9 (13%)
itrates 16 (22%) 17 (24%)
holesterol-lowering agents 8 (11%) 9 (13%)
iuretics 4 (6%) 2 (3%)
ntihypertensives 2 (3%) 1 (1%)
ntidiabetic medications 6 (8%) 7 (10%)

ACE � angiotensin-converting enzyme.

able 4
ietary patterns of patients at randomization and six months after acute m

dherence to
ow-Cholesterol,
ow-Fat Diet

At Randomization
(n � 142)

ERNA Group Conventional Group
(n � 72) (n � 70)

ever 32 (44%) 48 (68%)
ometimes 7 (10%) 4 (6%)
ost of the time 17 (24%) 6 (9%)
lways 16 (22%) 12 (17%)
ere discharged from the hospital without any complicating p
vents, and no patient needed revascularization during that
ime. By 6 weeks, 10 patients (14%) in the ERNA group and
0 (14%) in the conventional treatment group had dropped
ut of the trial. By 6 months, 16 patients (22%) in the
RNA group and 13 (19%) in the conventional treatment
roup had dropped out of the trial.

Occupation of patients: There was no difference be-
ween groups (p � 0.29) in the percentage of patients in
aid employment at the time of the AMI. Sixty-five percent
f patients in the ERNA group and 55% of patients in the
onventional treatment group were in paid employment
t the time of the AMI. There was no significant differ-
nce in the number of hours per week of paid employ-
ent between groups (38 hours/week in the ERNA group

nd 35 in the conventional treatment group, p � 0.78).
here was also no difference in the number of hours per
eek of unpaid employment between groups (16 hours/
eek in the ERNA group and 14 hours/week in the

onventional treatment group, p � 0.21). The approxi-
ate numbers of METs required for each patient’s usual

mployment were estimated at 4.3 � 1.6 for the ERNA
roup and 4.1 � 1.7 for the conventional treatment group
p � 0.6).

Social situation: Seventy-seven percent of patients in
ach group were married at the time of the AMI. More

te myocardial infarction

At 6 Months
(n � 113)

p Value ERNA Group Conventional Group p Value
(n � 56) (n � 57)

0.84 13 (24%) 21 (37%) 0.23
0.98 46 (82%) 56 (99%) 0.37
0.19 10 (17%) 15 (27%) 0.38
0.68 14 (25%) 12 (21%) 0.43
0.77 16 (28%) 15 (27%) 0.53
0.2 18 (33%) 15 (27%) 0.04
0.56 2 (3%) 4 (7%) 0.45
0.58 1 (2%) 2 (4%) 0.37
0.13 4 (7%) 6 (10%) 0.27

ial infarction

At 6 Months
(n � 113)

alue ERNA Group Conventional Group p Value
(n � 56) (n � 57)

0 (0%) 6 (10%)
02 9 (15%) 5 (9%) 0.1

22 (40%) 14 (25%)
25 (45%) 32 (56%)
fter acu

up
yocard

p V

0.
atients in the ERNA group (97%) were living with �1
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ther person at the time of the AMI compared with the
onventional treatment group (84%, p � 0.02).

Regular medications: There was no significant differ-
nce between groups in the usage of regular medications at
he time of randomization (Table 3).

Dietary patterns: At the time of randomization, there
as a larger number of patients (p � 0.02) in the conven-

ional treatment group who never adhered to a low-choles-
erol, low-fat diet than in the ERNA group (Table 4).

Events: There was no significant difference in events
etween groups (Table 5). There was no mortality, heart
ailure, or spontaneous ventricular tachyarrhythmia during
he 6-month follow-up.

Left ventricular function: There was no significant dif-
erence between groups in left ventricular ejection fraction
r incidence of new left ventricular dyskinesia at 6 months
Table 6).

Exercise tests after AMI: At 6 weeks, patients in the
onventional treatment group attained a significantly larger
umber of METs at exercise testing than patients in the
RNA group (Table 2). Otherwise, there was no difference
etween groups during exercise testing at 6 weeks and there
as no difference between groups at 6 months (Table 2).

Utilization of health care resources: There was no dif-
erence between groups during follow-up in the number of
isits to the primary care physician (p � 0.61), visits to a
pecialist doctor (p � 0.35), hospital admissions (p � 0.11),
elephone calls (p � 0.10), exercise stress test (p � 0.72),
HPS (p � 0.5), or other diagnostic tests (p � 0.37).

Body mass index: There was no significant difference in
ody mass index between groups at 6 weeks or at 6 months
Table 6). However, there was a significant (p � 0.005)
ifference between groups in the within-patient change over
months. Body mass index in the ERNA group increased

y 0.6 � 1.4 kg/m2 (p � 0.005) and that in the conventional
reatment group decreased by 0.3 � 1.8 kg/m2 (p � 0.19).

Serum cholesterol and triglyceride levels: Serum cho-
esterol and triglyceride levels were significantly higher at 6

able 5
vents zero to six months after acute myocardial infarction

ERNA
Group

Conventional
Group

p Value

(n � 56) (n � 57)

eath 0 (0%) 0 (0%) —
einfarction 1 (2%) 3 (6%) 0.18
ardiac failure 0 (0%) 0% —
pontaneous ventricular arrhythmias 0 (0%) 0% —
oronary artery bypass grafting 6 (10%) 2 (3%) 0.08
ercutaneous transluminal coronary

angioplasty
4 (7%) 5 (9%) 0.79
eeks in the ERNA group than in the conventional treat- t
ent group (Table 6). However, at 6 months, there was no
ignificant difference. Within-patient change over 6 months
n serum cholesterol and triglyceride were as follows: serum
holesterol decreased by 0.24 � 1.2 mmol (p � 0.15) in the
RNA group and by 0.27 � 1.4 mmol (p � 0.17) in the
onventional treatment group. Serum triglyceride increased
y 0.01 � 1.3 mmol (p � 0.98) in the ERNA group and
ecreased by 0.4 � 1.1 mmol (p � 0.02) in the conventional
reatment group. There was no significant difference be-
ween groups in these changes over 6 months.

Smoking: There was no difference in the incidence of
moking or the number of cigarettes smoked between
roups at 6 weeks or 6 months (Table 6). Within-patient
ecrease in smoking over 6 months was significant in the 2
roups (p �0.001). In the ERNA group, 31% of patients
topped smoking since their AMI and abstained from ciga-
ettes over 6 months compared with 33% in the conven-
ional treatment group. The mean number of cigarettes
moked decreased by 14.3 � 11.9 (p �0.001) in the ERNA
roup and by 17.9 � 17.6 (p �0.001) in the conventional
reatment group. There was no difference between groups in

able 6
ssessment at six weeks and six months after acute
yocardial infarction

ERNA
Group

Conventional
Group

p Value

t 6 weeks
No. of patients 62 60 —
Cholesterol

mmol 5.7 � 1 5.2 � 0.9 0.019
mg/dl 220 � 39 201 � 35

Triglycerides
mmol 2.8 � 1.5 2.0 � 1.4 0.01
mg/dl 248 � 133 177 � 124

Body mass index 28.4 � 3.6 28.4 � 4.5 0.3
Percentage of patients smoking 26% 16% 0.14
No. of cigarettes smoked

per day
10.6 � 5.7 14.6 � 14.6 0.9

Hours per week of home
exercise

3.3 � 2.8 4.4 � 2.5 0.003

t 6 months
No. of patients 56 57 —
Cholesterol

mmol 5.6 � 1.1 5.5 � 1 0.68
mg/dl 217 � 43 213 � 39

Triglycerides
mmol 2.3 � 1.1 2.1 � 1.1 0.28
mg/dl 204 � 97 186 � 89

Body mass index 28.5 � 4 28.1 � 4.3 0.48
Percentage of patients smoking 20% 19% 0.98
No. of cigarettes smoked

per day
13.6 � 8.1 15.9 � 13.2 1.0

Hours per week of home
exercise

2.5 � 2.1 3.1 � 2.5 0.12

Left ventricular ejection
fraction (%)

51.2 � 9.2 56.0 � 8.2 0.71

New left ventricular dyskinesis 8% 10% 0.88
his change over 6 months (p � 0.5).
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957Coronary Artery Disease/Early Return to Normal Activities
Exercise at home: At 6 weeks, patients in the conven-
ional treatment group were doing more exercise at home
4.4 � 2.5 hours/week) than patients in the ERNA group
3.3 � 2.8 hours/week); at 6 months, there was no signifi-
ant difference between groups (Table 6). Within-patient
hange over 6 months was significant in the 2 groups (p �
.019): patients in the ERNA group were doing 0.9 � 2.5
ours more per week at 6 months compared with before the
nfarction (p � 0.006), whereas those in the conventional
reatment group were doing 2.0 � 2.7 hours more per week
t 6 months compared with before the infarction (p �0.001).

Diet: There was a significant (p �0.001) change in the
ietary patterns of the 2 groups over 6 months after ran-
omization (Table 4). The percentage of patients who ad-
ered to a low-cholesterol, low-fat diet increased in the 2
roups over 6 months. However, there was no significant
ifference between groups in dietary patterns at 6 weeks or
t 6 months (p � 0.1).

iscussion

his randomized controlled trial showed that patients who
ere stratified before discharge to be at a low risk for future

ardiac events after an AMI were advised to return at 2
eeks to full normal activities, including work. This advice

esulted in an earlier return to work. The accelerated return
o full normal activities resulted in no obvious adverse
ffects by 6 months. Consistent with our risk stratification,
o patient included in the trial experienced death, heart
ailure, or spontaneous ventricular arrhythmia. Accelerated
eturn to normal activities did not increase reinfarction or
he need for revascularization and did not affect left ven-
ricular function. Returning to work sooner is likely to be
articularly important to patients who are self-employed
nd those in casual employment, and is likely to have
ignificant socioeconomic implications. The lack of formal
ardiac rehabilitation in patients who had an accelerated
eturn to normal activities made no difference in risk factors
r exercise test performance at 6 months compared with
atients who had formal rehabilitation.

Other studies have assessed return to work after an AMI.
rom 1982 to 1984, the median time of return to work after
myocardial infarction was 2.27 months.14 Dennis et al3

nd Picard et al2 assessed the feasibility of early return to
ork in low-risk patients after AMI and were able to get
atients back to work at 51 days after an uncomplicated
MI. Early return to work after AMI resulted in consider-

ble cost benefit. Topol et al1 assessed the effects of hospital
ischarge at 3 versus 7 to 10 days after myocardial infarc-
ion. In the early discharge group, 25 of 29 patients (86%)
ho were previously employed returned to work with full

esumption of duties 40.7 � 21.9 days after hospital admis-
ion compared with 25 of 27 (93%) in the conventional
ischarge group, who returned to work 56.9 � 30.3 days

fter admission. e
In our study, 371 patients had a predischarge exercise
est using Bruce’s protocol 1 week after AMI. No patient
eveloped complications. This was in keeping with a study
y Senaratne et al,15 which showed that most patients after
n AMI could have an exercise test using Bruce’s protocol
afely, with a very low incidence of complications.

There was an obvious benefit from cardiac rehabilitation
t 6 weeks, but this benefit was not apparent at 6 months.
atients who underwent the standard rehabilitation program
nd returned to full normal activities, including work at 6
eeks after AMI, attained significantly greater METs at

xercise testing, had lower serum cholesterol and triglycer-
de levels, and were exercising for more hours at home than
atients who returned to full normal activities at 2 weeks
ithout a formal rehabilitation program. A case could be
ade for more flexible scheduling of rehabilitation pro-

rams so that early return to work and attendance at a
ardiac rehabilitation program are not mutually exclusive.
he short-term benefit of rehabilitation was not sustained
nd may reflect a failure of standard cardiac rehabilitation to
aintain the early benefits for the long term.
A meta-analysis by O’Connor et al16 of 22 randomized

rials demonstrated a 20% decrease in overall mortality
rom rehabilitation programs with exercise after AMI. The
enefit of cardiac rehabilitation on mortality is not clear for
atients who are at a low risk for cardiac events, as was the
ase in our study.

We found no deleterious effect of accelerated return to
ormal activities after an AMI on left ventricular function.
onsistent with our findings, Rowe et al17 reported in 24
atients that vigorous mobilization of low-risk patients from
he fourth day of AMI did not affect left ventricular function
nd volumes. A primarily home-based exercise program
fter an AMI has been shown to be beneficial to left ven-
ricular volumes and left ventricular ejection fraction.18 Eh-
ani et al19 showed that exercise training of progressively
ncreasing intensity can improve left ventricular contractile
unction in some patients with coronary artery disease. This
mprovement seemed to reflect a decrease in the severity of
yocardial ischemia. Froelicher et al20 reported a modest

hange in myocardial perfusion and function in a select
roup of patients who underwent an exercise program that
asted 1 year after AMI. However, others have reported no
ffect of exercise training on left ventricular ejection frac-
ion after AMI.21,22

It is well established that patients who attain only a low
orkload on exercise testing after an AMI have a high risk
f subsequent cardiac events compared with patients who
ttain a good workload. Hung et al23 and Sullivan et al24

eported that a peak workload of �4 and �5 METs, respec-
ively, on exercise testing 1 to 3 weeks after an AMI iden-
ified patients who were at high risk for subsequent cardiac
vents.23,24

It has been demonstrated that the combination of a pre-
ischarge electrophysiologic study and symptom-limited

xercise testing is a very effective method of predicting
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ubsequent cardiac events.9 In that study, 62% of survivors
f AMI had �2-mm ST-segment depression on exercise
esting and no inducible ventricular tachyarrhythmia at elec-
rophysiologic studies. The mortality in this group was only
% during 1-year follow-up.

Appropriate risk stratification after an AMI can identify
atients who are at low risk for future cardiac events. Pa-
ients who are identified to be at a low risk for future cardiac
vents can be offered the option of returning to full normal
ctivities, including work at 2 weeks after myocardial in-
arction. Appropriate education and counseling before dis-
harge will be important in such patients to ensure adequate
isk factor modification. However, before this strategy can
e widely recommended, its safety must be confirmed in
arger prospective clinical trials.
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