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ABSTRAK 
Penurunan kapasitas fungsional banyak ditemukan pada pasien fibrilasi atrium (FA) dengan berbagai 

kelainan jantung termasuk pasien yang menjalani operasi dan intervensi katup. Penelitian ini bertujuan untuk 

mengevaluasi pengaruh FA terhadap kapasitas fungsional pasien pasca operasi katup mitral yang menjalan 

program rehabilitasi jantung fase II. Penelitian ini merupakan penelitian potong lintang yang dilakukan pada 

pasien-pasien yang mengikuti program rehabilitasi jantung pasca operasi katup mitral di Pusat Jantung X 

Jakarta pada Januari hingga Desember 2013. Kapasitas fungsional pada pasien FA dibandingkan dengan 

pasien non-FA. Kapasitas fungsional diukur dengan menggunakan six-minute walking test distance (6MWD). 

Sejumlah 134 pasien yang diikutkan dalam penelitian ini, terdiri dari 61 pasien AF dan 73 pasien Non AF. am 

Hasil penelitian ini menyatakan bahwa program rehabilitasi jantung fase II meningkatkan kapasitas total pada 

kelompok AF dan Non AF, secara signifikan (p< 0,001) pada kedua kelompok. Analisis regresi linear 

didapatkan bahwa 6MWD berkorelasi negatif dengan usia (p=0.001). Simpulan: Pasien-pasien pasca operasi 

katup mitral dengan FA mempunyai kapasitas fungsional awal yang lebih rendah, tetapi program rehabilitasi 

jantung dapat meningkatkan kapasitas fungsional dan peningkatan yang terjadi sebanding dengan kelompok 

dengan non-FA. 

 

Kata Kunci: Fibrilasi Atrium, 6MWD, Kapasitas Fungsional. 

 

ABSTRACT 

Reduced functional capacity is commonly found in atrial fibrillation patients (AF) with various 

pathological cardiac disorders including patients undergoing valve surgery and intervention. This study aimed 

to investigate the effect of phase II cardiac rehabilitation program in functional capacity among AF and non-AF 

patients undergoing mitral valve surgery. We conducted a cross sectional research among AF and non-AF 

patients undergoing mitral valve surgery from January to December 2013 in X Cardiovascular Center Jakarta. 

We assessed functional capacity in both groups before and after phase II cardiac rehabilitation program. We 

used six minutes walking distance (6MWD) to evaluate the functional capacity. There were 134 subjects involved 

in this study.The AF group consisted of 61 subjects, and 73 subjects of Non-AF group. The results of this study 

were the phase II cardiac rehabilitation program enhanced the functional capacity of AF and Non AF groups, 

with significantly difference (p< 0,001) on both groups. In linear regression analysis, age was negatively related 

with 6MWD (p=0.001). We concluded that phase II cardiac rehabilitation program could enhancefunctional 

capacityof AF and  non-AF group. 
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BACKGROUND 

Atrial fibrillation (AF), the most popular 

arrhythmia leading to hospitalization, has a 

substantial effect on morbidity and mortality 

(Aliot et al., 2014). Atrial fibrillation is a very 

common arrhythmia in those with mitral valve 

disease and it has been known as an independent 

predictor of overall survival after mitral valve 

surgery (Lim et al., 2001). 

Among both healthy subjects and those 

with various diseases, including those 

undergoing mitral valve surgery, atrial 

fibrillation is related with a reduced physical 

performance (Agostoni et al., 2008). The 

purpose of this study is to evaluate the role of 

phase II cardiac rehabilitation program in 

improving functional capacity in both AF and 

non-AF subjects after mitral valve surgery. 

METHODS 

We conducted a cross sectional study in 

mitral valve surgery patients that participated in 

a complete phase II cardiac rehabilitation 

program at division of rehabilitation and 

prevention, National X Cardiovascular Center, 

Jakarta, Indonesia. We evaluated 134 patients 

that joined the program in January to December 

2013. Subjects were included if they participated 

in a complete series of phase II cardiac 

rehabilitation program. Subjects were excluded 

if they underwent another cardiac surgery 

simultaneously e.g. coronary artery bypass 

grafting (CABG) or they did not undergo 

complete phase II cardiac rehabilitation 

program. 

 
Figure 1. Study design 
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We used the six-minute walking test 

(6MWT) to measure functional capacity. 6MWT 

is a commonly simple and efficient technique to 

directly evaluate the functional capacity of those 

in the post cardiac surgery period (Oliveira et 

al., 2014). The 6MWT was conducted on a flat 

hard surface by a nurse who did not know the 

clinical background and results. Each subject 

undertook two examinations done in the first 

day and in the end of phase II cardiac 

rehabilitation. These examinations measured the 

walking distance that a patient can quickly do in 

a 6-minutes period (the 6MWD). The six-minute 

walking distance (6MWD) is negatively 

associated with functional class and quality of 

life (QoL) ( Zielińska et al., 2013). 

Continuous variables are stated as mean 

and standard deviation (SD). Categorical 

variables are stated as the number of subjects or 

percentage. For evaluating differences of 

categorical parameters between groups, we used 

Chi-square (χ2) test, while unpaired t-test was 

performed to compare continuous variables 

between groups in AF and non-AF groups. 

Paired t-test was used to analyze 6MWD-1 and 

6MWD-2 in both groups. Statistical differences 

with a p-value <0.05 were regarded as 

significant. Linear regression analysis was 

carried out with 6MWD as the dependent 

variable.  

RESULTS AND DISCUSSION 

From January to December 2013, 161 

patients were included. 10 patients were 

excluded due to another cardiac surgery 

performed simultaneously (CABG, atrial septal 

defect (ASD) closure, ventricular septal defect 

(VSD) closure, and permanent pacemaker 

implantation). 1 patient was unable to walk in 

six minute duration at the final stage of phase II, 

17 patients did not have complete  6MWD data 

or did not fully participate in phase II cardiac 

rehabilitation program. Finally, 134 patients 

were involved in this study. 49.3% of which 

were male. Of those 134 subjects, AF group 

consisted of 61 subjects (45.52%). Digitalis 

medication was more frequent in AF than in 

non-AF group (p<0.001). Differences in 

baseline characteristics of participants were 

summarized in table 1. 

Table 1. Baseline Characteristics 

 AF (n = 61) Non-AF (n = 73) p-value 

Age 43.02+11.4 40.49+09 0.26 

Gender, male sex 28 (45.9%) 38 (52.1%) 0.49 

BMI 20.39+3.47 21.75+4.92 0.07 
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LVEF 56.36+12.29 56.75+14.59 0.87 

Diuretics 41 (67.2%) 43 (58.9%) 0.37 

Digitalis 23 (37.7%) 5 (6.8%) <0.001* 

Beta blocker 25 (41%) 39 (53.4%) 0.17 

ACE inhibitor or ARB 38 (62.3%) 54 (74%) 0.19 

*Values are mean+SD or number (%). p-value<0.05 was considered statistically significant. 

ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker. 

 

In the beginning of the cardiac 

rehabilitation program, 6MWD of AF subjects 

was significantly lower than non-AF subjects 

(291.28+66.36 vs 323.92+83.71, p=0.02). 

Following phase II cardiac rehabilitation 

program, it was still considerably lower than 

non-AF subjects (363.75+71.22 vs 

414.78+81.98, p<0.001). However, both AF and 

non-AF subjects revealed similar improvement 

after completing phase II cardiac rehabilitation 

program. In both groups, there were significant 

improvements in 6MWD-2 compared to 

6MWD-1 (p<0.001) (Table 2). In linear 

regression analysis, age was negatively 

correlated with 6MWD (p=0.001) (Table 3). 

Table 2. Six Minute Walking Distance (Outcome) 
 6MWD1  6MWD2 p-value 

AF 291.28+66.36 363.75+71.22 0.000* 

Non AF 323.92+83.71 414.78+81.98 0.000* 

*p< 0.001 
 

 
Figure 2. Comparison of 6MWD-1, 6MWD-2, and 6MWD between AF and Non-AF groups. 

 

Table 3. Linear Regression Analysis for Change in 6MWD with Age and BMI. 

 Regression Coefficient/ R2 SE Beta 

Intercept 334.01 35.98  

Age -1.75 0.52 -0.29 (p= 0.001)* 
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The incidence of AF in our study is 

45.52%. It is approximate similar to the previous 

study in mitral valve surgery patients that 

reported 45% incidence of AF (Le Tourneau et 

al., 2000). Atrial fibrillation is related with a 

worse VO2max in patients with chronic heart 

failure, suggesting that either present atrial 

contraction or a regular rhythm, or both, are 

significant to preserve cardiac output and 

physical performance (Pardaens et al., 1997). 

 
Figure 3. Patophysiological mechanism of atrial fibrillation and reduced functional capacity (Rienstra et 

al., 2012). 
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There is limited evidence to support the 

role of cardiac rehabilitation program in AF 

patients. Similar to previous study, our study 

shows that AF subjects have lower exercise 

capacity. However, the improvement of 

functional capacity in AF group is comparable 

to non-AF group. In a few studies, an exercise 

program could improve functional status and 

symptoms in AF subjects (Rienstra et al., 2012). 

Improvement in functional capacity carries a 

good prognostic factor in such population, since 

physical fitness capacity is a well-known 

independent predictor of cardiovascular events 

and mortality of all causes. Some studies show 

that mortality rate decreases 17% in men and 

14% in women if the functional capacity 

increases one MET(Younis et al., 2018;, Reed et 

al., 2013; ,Smart et al., 2018). 

CONCLUSION 

In this study, post-mitral valve surgery 

subjects with AF had lower functional capacity 

than non-AF group. However, after finishing 

phase II cardiac rehabilitation program, the 

functional capacity showed a good improvement 

(signifand it was comparable to non-AF peers. 

This study had no data on the duration of 

atrial fibrillation and did not classify atrial 

fibrillation into paroxismal, persistent, or 

permanent AF. Besides, we did not analyze the 

data on the presence of pulmonary hypertension 

and anemia in post surgery period. A longer 

follow up period will be required to assess 

functional capacity after surgery more 

accurately. 
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