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ABSTRACT

Background: Physical rehabilitation is essential to improve the quality of life of patients with 

acute myocardial infarction (AMI). Study aim: The study intended to demonstrate the benefits of 

early rehabilitation in patients with AMI. Material and method: We performed a meta-analysis 

to document the benefits of physical treatment in patients who suffered an AMI. Studies were 

searched in the following databases: PubMed, PlosOne, Mendeley, and clinicaltrials.gov. The 

terms used in our research were “rehabilitation”, “physical exercise”, “physical training” “quality 

of life”, “early”, and “post MI”. The inclusion criteria consisted in the assessment of the following 

parameters: heart rate, maximal/submaximal capacity, and characteristics of the left ventricle – 

end-diastolic volume, ejection fraction, and left ventricle hypertrophy included in the study de-

sign. Results: The database search identified 710 studies, of which only 10 passed the inclusion 

criteria. Out of 1,515 patients who underwent early physical therapy, 960 reported improvement 

in the quality of their life (p < 0.001). A number of 2,703 patients out of a total of 3,595 underwent 

a complete physical treatment and medication program. From the ten studies included in the 

meta-analysis, six had a positive feedback to the multimodal treatment within 1 month post-AMI. 

Patients who performed physical exercises within a month after the cardiac arrest (1,103 post-AMI 

patients from a total of 1,278) demonstrated a high heterogeneity represented by the coefficient 

I2 = 84% but with a significant statistical value of p <0.00001. Conclusion: Early physical therapy 

initiation significantly improves the quality of life of patients with AMI.
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INtROduCtION

The quality of life of patients suffering from an acute myocardial infarction (AMI) 
depends of several variables. The main consequence of AMI is left ventricular re-
modeling, and several studies have shown its improvement in patients who ben-
efited from physical treatment following an acute myocardial infarction. 
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PuRPOSE 

The purpose of this study was to demonstrate the benefits 
of early rehabilitation in patients with AMI.

MAtERIAL ANd MEtHOdS

We performed a meta-analysis to document the benefits 
of physical treatment in patients who suffered an AMI. 
The terms used in our research were “rehabilitation”, 
“physical exercise”, “physical training” “quality of life”, 
“early”, and “post MI”. The inclusion criteria consisted in 
the assessment of the following parameters: heart rate, 
maximal/submaximal capacity, and characteristics of 
the left ventricle – end-diastolic volume, ejection frac-
tion, and left ventricle hypertrophy in the design of the 
study.1–4 Statistical analysis was performed using RevMan 
5.4 software. 

RESuLtS

The database search identified 710 studies, of which only 
10 passed the inclusion criteria, including a number of 
1,061 patients out of a total of 1,546 who participated in a 
complete physical treatment and medication program.

The first question was whether the life of patients with 
myocardial infarction had improved after early initiation 
of kinesiotherapy. A number of 2,475 patients out of 3,526 
who underwent early physical therapy reported improve-
ment in the quality of their life (Figure 1). Improvement 
in the quality of life has been defined as improvement of 

the following conditions: fatigue, depression, daily activi-
ties. The answers to the first question are summarized in 
Table 1.

The Cochrane-Q number (df = 7) was 265.68, with I2 ex-
pressing a 97% heterogeneity (p <0.07, Z = 1.79). I2 repre-
sents study heterogeneity as studies with different designs 
that can induce biased data. All patients who underwent 
a complete physical training exhibited an improvement in 
their quality of life, demonstrating that early initiation of 
physical exercise has a positive impact on quality of life in 
the post-infarction period. 

The next hypothesis we have intended to verify was re-
lated to the effectiveness of the physical rehabilitation pro-
gram after one month in patients that had presented with 
myocardial infarction. 

FIGURE 1. Forest plot diagram of the studies with patients whose 

quality of life has improved after post-Mi rehabilitation

TABLE 1. effect of initiation of rehabilitation measures post aMi

Study or Subgroup Experimental Control Weight Odds Ratio

Events Total Events Total

Soleimani et al.5 (2008) 178 178 62 62 10.0% 1.00 [0.98, 1.02]

Kim et al.6 (2014) 18 18 18 26 1.7% 1.42 [1.09, 1.85]

Hansen et al.7 (2008) 170 334 330 343 35.2% 0.53 [0.48, 0.59]

Giallauria et al.8 (2006) 15 15 0 0 Not estimable

Chen et al.9 (2015) 50 64 561 770 9.3% 1.07 [0.94, 1.23]

Larsen et al.10 (2011) 382 528 430 908 34.2% 1.53 [1.40, 1.67]

Kargarfard et al.11 (2010) 35 35 37 37 3.9% 1.00 [0.95, 1.05]

Andjic et al.12 (2016) 60 60 0 0 Not estimable

Izeli et al.13 (2016) 18 18 8 26 0.8% 3.09 [1.76, 5.42]

Sumide et al.14 (2009) 34 34 69 70 5.0% 1.01 [0.96, 1.06]

Total (95% CI) 1,284 2,272 100% 1.04 [1.00, 1.10]

Total events 960 1,515

Heterogeneity: Chi2 = 265.68, df = 7 (p <0.0001); i2 = 97%
Test for overall effect: Z = 1.79 (p = 0.07)
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From the 10 studies analyzed, 7 studies had a positive 
feedback regarding the multimodal treatment within one 
month post myocardial infarction (Table 2). 

This analysis presented a high heterogeneity (I2 = 90%, 
p <0.00001). In this regard, the most appropriate study 
design was the one published by Chen et al. in 2015 (Fig-
ure 2). This study included 60 patients with AMI, of which 
50 participated in a physical exercise program within 
one month after the cardiac event.9 The studies that had 
crossed the “no effect” line were not statistically significant 
for our meta-analysis (Figure 2).

The next hypothesis was whether kinesiotherapy has 
been beneficial for post-AMI patients. Out of the 10 stud-
ies, six had statistical significance for our meta-analysis, 
with a p value <0.00001 (Table 3, Figure 3).

In a study by Chen et al. (2015), beneficial changes have 
been noticed after kinesiotherapy in 610 out of 834 patients.9 

Even though the heterogeneity of the studies was low 
compared with the outcomes of other studies, only the 
studies of Chen et al.9 and Izeli et al.13 did not cross the “no 
effect” line, therefore being statistically significant for our 
meta-analysis. However, the study of Izeli et al. had to be 
dismissed due to its inappropriate design and limitations 
(Figure 3).13 

The question whether the implementation of an exer-
cise program within one week at most after the cardiac 
event would be beneficial for post-AMI patients could not 
be elucidated because there were no relevant data identi-
fied in the medical literature.

The last hypothesis addresed in this meta-analysis  
was related to the rehabilitation program, whether this 
should be initiated early or within one month after the 
cardiac event. The following data were obtained: the 
limits of the confidence interval between 2.04 and 3.09 

TABLE 2. effectiveness of the rehabilitation program within one month post aMi

Study or Subgroup Experimental Control Weight Odds Ratio

Events Total Events Total

Soleimani et al.5 (2008) 178 178 62 62 Not estimable

Kim et al.6 (2014) 18 18 18 26 0.2% 17.00 [0.91, 316.49]

Hansen et al.7 (2008) 272 334 339 343 31.4% 0.05 [0.02, 0.14]

Giallauria et al.8 (2006) 15 15 13 15 0.2% 5.74 [0.25, 130.37]

Chen et al.9 (2015) 50 64 561 834 8.8% 1.74 [0.94, 3.20]

Larsen et al.10 (2011) 382 528 380 430 58.6% 0.34 [0.24, 0.49]

Kargarfard et al.11 (2010) 35 35 37 37 Not estimable

Andjic et al.12 (2016) 60 60 60 60 Not estimable

Izeli et al.13 (2016) 18 18 8 26 0.1% 80.53 [4.33, 1499.20]

Sumide et al.14 (2009) 33 34 69 70 0.7% 0.48 [0.03,7.89]

Total (95% CI) 1,284 1,903 100% 0.50 [0.39, 0.63]

Total events 1,061 1,547

Heterogeneity: Chi2 = 58.73, df = 6 (p <0.00001); i2 = 90%
Test for overall effect: Z = 5.75 (p <0.00001)

FIGURE 2. Forest plot diagram of the studies with patients who 

underwent a rehabilitation program within one month post Mi

FIGURE 3. Forest plot diagram of the studies with patients who 

benefited from kinesiotherapy post Mi
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with a Z value of 8.73, and a statistical significance of p 
<0.00001, favoring the early initiation of the rehabilita-
tion program in post-AMI patients. Nevertheless, study 
heterogeneity was still high, with I2 = 84%. According 
to the forest diagram, the study with the narrowest con-
fidence interval was the one conducted by Kim et al. in 
2014, which still crossed the “no effect” line.6 This study 
included 18 patients, of which 8 responded better to the 
early initiation of the kinesiotherapy program (Figure 4).

Five out of 10 studies did not have sufficient weight to 
be considered relevant in this analysis. The only study that 
did not cross the „no effect” line was the one conducted by 

Chen et al. in 2015, in which that the majority of patients 
(50 out of 64) benefited from early rehabilitation.9

dISCuSSIONS

The present study on the quality of life of post-AMI pa-
tients who underwent physical rehabilitation has identi-
fied that physical therapy might be the early solution for 
post-AMI subjects. 

The study aimed to address five questions regarding 
post-AMI patients: 1) whether their quality life has im-
proved after early initiation of kinesiotherapy; 2) wheth-

TABLE 4. effect of early kinesiotherapy post Mi

Study or Subgroup Experimental Control Weight Odds Ratio

Events Total Events Total

Soleimani et al.5 (2008) 172 172 62 62 Not estimable

Kim et al.6 (2014) 8 18 18 26 6.9% 0.36 [0.10, 1.24]

Hansen et al.7 (2008) 334 334 343 343 Not estimable

Giallauria et al.8 (2006) 15 15 15 15 Not estimable

Chen et al.9 (2015) 50 64 560 770 15.8% 1.34 [ 0.73, 2.47]

Larsen et al.10 (2011) 382 528 430 908 73.3% 2.91 [2.31, 3.66]

Kargarfard et al.11 (2010) 30 35 34 37 4.0% 0.53 [0.12, 2.40]

Andjic et al.12 (2016) 60 60 60 60 Not estimable

Izeli et al.13 (2016) 18 18 8 26 0.2% 80.53 [4.33, 1499.20]

Sumide et al.14 (2009) 34 34 70 70 Not estimable

Total (95% CI) 1,278 2,317 100% 2.51 [2.04, 3.09]

Total events 1,103 1,600

Heterogeneity: Chi2 = 24.489, df = 4 (p <0.0001); i2 = 84%
Test for overall effect: Z = 8.73 (p <0.00001)

TABLE 3. effect of kinesiotherapy post aMi

Study or Subgroup Experimental Control Weight Odds Ratio

Events Total Events Total

Soleimani et al.5 (2008) 62 62 178 178 Not estimable

Kim et al.6 (2014) 18 18 26 26 Not estimable

Hansen et al.7 (2008) 334 334 343 343 Not estimable

Giallauria et al.8 (2006) 15 15 13 15 0.5% 5.74 [0.25, 130.37]

Chen et al.9 (2015) 50 64 56 770 2.0% 45.54 [23.72, 87.41]

Larsen et al.10 (2011) 382 548 430 908 94.6% 2.91 [2.31, 3.66]

Kargarfard et al.11 (2010) 35 25 34 37 0.5% 7.20 [0.36, 144.67]

Andjic et al.12 (2016) 60 60 60 60 Not estimable

Izeli et al.13 (2016) 18 18 8 26 0.2% 80.53 [4.33, 1499.20]

Sumide et al.14 (2009) 33 34 70 70 2.2% 0.16 [0.01, 3.99]

Total (95% CI) 1,168 2,433 100% 3.91 [3.17, 4.81]

Total events 1,007 1,218

Heterogeneity: Chi2 = 68.88, df = 5 (p <0.00001); i2 = 93%
Test for overall effect: Z = 12.80 (p <0.00001)
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er the physical rehabilitation program is efficient at one 
month post AMI; 3) whether kinesiotherapy has benefi-
cial effects; 4) whether the implementation of an exercise 
program within one week at most after the cardiac event 
would be beneficial; and 5) whether the rehabilitation pro-
gram should be started early or within a month from the 
acute cardiac event. 

Our results have shown that early initiation of physical 
therapy may improve the quality of life of patients with 
AMI. Similarly to our results, a report by Haykowsky et 
al. published in 2015 found that kinesiotherapy is benefi-
cial in the post-AMI phase, and a kinesiotherapy program 
initiated early could improve the rehabilitation of these 
patients.15 A meta-analysis published by Taylor et al. in 
2004, which included 48 trials on a total of 8,940 patients, 
confirmed the benefits of cardiac rehabilitation for pa-
tients with coronary heart disease.16 Also, in 2019, Ji et al. 
published a meta-analysis which demonstrated that car-
diac rehabilitation reduces the recurrence of myocardial 
infarction.17

CONCLuSIONS

In conclusion, early initiation of physical therapy may im-
prove the quality of life of patients with AMI and may re-
duce ventricular remodeling. Kinesiotherapy within one 
month from the index event may have a significant ben-
eficial role in patients with cardiovascular diseases, espe-
cially following an AMI. An early initiated kinesiotherapy 
program could improve the rehabilitation of post-AMI pa-
tients. However, there is limited data on the benefits of ur-

gent initiation of a physical rehabilitation program, within 
one week after the event, therefore this hypothesis should 
be further analyzed in larger scale studies.
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