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INTRODUCTION

strategy for rehabilitation programs in reducing symp-
toms of shortness of breath and improving health sta-
tus and exercise tolerance in patients with Chronic 

a heterogeneous lung condition characterized by 
-
-

exercise limitations. In addition to low oxygenation 

are a major concern in the pathophysiology of COPD.  
COPD patients will have skeletal muscle atrophy due 

mass also turns out to be malfunctioning. Systemic 
-

tribute to this abnormality. Both result in changes in 
-

in metabolic enzyme activity in the mitochondria of 
skeletal muscle resulting from the early activation of 

Muscle dysfunction is a condition characterized by 
disturbance in the strength and endurance of the 
skeletal muscles that impair the ability to carry out 

-
cle dysfunction in the upper extremities can hinder 
the ability to carry out activities that require coor-

-

will interrupt the patient’s ability to move. Accord-

-
tive strategy for reducing symptoms of shortness of 
breath and improving health status and exercise tol-

of one-month and two-month upper and lower body 
exercise to VO2 max and muscle mass are still very 

-
per and lower body exercises on muscle mass in 
stable COPD.

MATERIALS AND METHODS

-
per and lower body exercises given for one to two 
months on maximal oxygen uptake (VO2

-
cological treatment.

-
tal design for one group pre-post test. A total of 25 
stable COPD patients enrolled in this study com-
pleted all exercise sessions from December 2018 
to May 2019 at the Physiotherapy Unit of Siti Hajar 

with the majority aged between 60 and 70 years 
-

cate that the majority of participants experienced 
-

cal limitations as depicted by the mMRC scale. Ad-
ditional characteristics of the subject are presented 

Table 1. Demographic Characteristics of the  
Study Participants

Demographic Characteristics N %
4 -4  1 4

-  4 1
-  14

 6 24
Gender Male 2 1

e ale 0 0 0
GOLD GOLD 1 0 0 0

GOLD 2 0 0 0
GOLD 3 13 2 0
GOLD 4 12 4 0

r n an nde L 1 4 0
Moderate 32 0
Severe 16 64 0

mMRC 0 4 16 0
1 2 0
2 6 24 0
3 3 12 0
4 20 0

BMI nder e t 2 0
ormo e t 2 0

Over e t 6 24 0
O e e 10 40 0

Abbreviations: 
-
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-

-

did not complete all the training sessions due to any 
reason. All participants signed the informed consent 

study procedure was approved by the Health Re-
-

medical conditions and clinical characteristics. Vital 
2

-

2.5 mg of inhaled salbutamol and 10 minutes of infra-
red radiation therapy to the chest to prevent exercise-
induced exacerbations. Before starting upper and 

of 2.5 mg of salbutamol inhalation and 10 minutes 
of chest therapy by infrared radiation were adminis-
tered to prevent exacerbations during exercise. Dur-

-

-
-

and lower limb body exercises were performed twice 

breathing is performed to facilitate breathing training. 
Upper limb endurance training in our setting consists 

1. Pursed-lip breathing with exhalation while tilting 
your head towards your shoulder;

2. Bird-like pattern with inhalation while body straight-

3. 
movement to left and right alternately;

4. Shoulder shrugs with pursed-lip breathing;

5. 

6. Chicken cuckoo-like movements by rotating the 
shoulder with hands bent at the shoulder;

7. 

8. 

9. 

10. Cooling down.

1. Warming up and muscle stretching for 5 to 10 
minutes to prevent muscle injury;

2. 
with the duration gradually increasing from 5 to 
30 minutes;

3. Cooling down.

VO2 max is calculated using the Formula Nury® special-
ly developed for the Indonesian population. VO2 max 

-

was assessed with a 6-minute walk distance test. 
VO2
and after two months of upper and lower body ex-
ercises. Muscle mass was measured using Omron 

of muscle mass in men is 32.9-35.7%. All subjects 
were examined for the value of muscle mass before 

two months of exercise.

Statistical Analysis

software application. Univariate analysis was used to 
determine the value of Mean and Standard Deviation 

-
ued with a bivariate analysis to compare the results 

comparing VO2 max values before and after testing 
were analyzed using a paired sample t-test statisti-

-
tionship between combination training and VO2 max 

RESULTS

-
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Table 2. 

Mean SD Median Min-Max p-value
re-e er e 2 2 43 2 3 24 1 - 3

One-month 
exercise 2 1 2 34 2 3 24 1 - 3 0 4 4

o-month 
exercise 2 3 01 2 6 23 2 - 3 3

*Repeated ANOVA

baseline VO2 max was 21.0. Both post-1 month and 

VO2

Table 3. 2 Max

Mean SD p-value
re-exercise 21 0 3 0

0 001
After one-month exercise 21 3 3 22
After t o-month exercise 23 0 3 6

Further analysis with ANOVA post-hoc analysis 
2 max after one-

-
cances compared with baseline and one-month ex-

Table 4. 
and two-month exercises on VO2 max

p-value

re-exercise vs one-month exercise 0 41
re-exercise vs t o-month exercise  0 001

one-month exercise vs t o-month exercise  0 001

DISCUSSION

predominant with severe smokers and older age 
showed predominant in this study. Another study also 
showed that all participants enrolled in their study 

the fact that most of the smokers were men. In addi-

-
ing the risk of biomass and pollution. Age is associ-
ated with changes in lung structure and function that 

course of COPD that is strongly related to decreas-

-

-

the thigh are relatively greater than the overall body 

-
mended in COPD group B-E due to its impact on 

-
nary rehabilitation and are considered the best strat-
egies for improving exercise tolerance and muscle 

-

training. Each training has its main aims and targets 

exercise is to coordinate the peripheral muscle and 
-

prove physical activity and exercise tolerance in 
-
-
-

the improvement in lung function after eight weeks 
of lower limb exercise using a stationary bicycle in 
patients with stable COPD for all degrees of obstruc-

Another study with upper limb exercise using the 
shoulder muscles and upper arm accompanied by 
pursed-lip breathing exercises found improvements 

in patients with stable COPD with moderate to severe 
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times a week of limb strengthening exercises con-
sisting of 8-10 exercises involving the major mus-
cles with 8-15 repetitions (60-80% of the maximum 

strength can be achieved through strengthening ex-
ercises alone or in combination with aerobic or en-

± 2.43%. Many factors contribute to these structural 
-
-
-

muscle mass after 60 minutes of resistance training 

combining aerobic and resistance exercises for eight 

studies measured muscle mass using magnetic reso-

Although physical exercises cannot morphologically 

Combining resistance and aerobic exercise showed 
a greater increase in skeletal muscle mass compared 

that peripheral muscles can adapt to the provision 
of appropriate exercise despite severely impaired 

future research direction to assess the improvement 
of muscle mass in COPD patients.

Functional capacity can be represented by Nury’s 
formula that measured VO2
improvement in VO2 max after one month and two 

-
ence was only observed after two months of exercise. 

2 max after cycling exercise 
-

ercise with moderate to high intensity for a longer 

VO2 2 

CONCLUSION

Combining endurance of upper and lower limb ex-

-
ercise durations provide better improvement in VO2 
max for COPD patients.
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