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ABSTRACT 

Background: Military soldiers are army personnel who are required to have good physical 

endurance and optimal fitness, include. So, it's needed physical exercise, include to be able 

to improve lung function. One parameter that can reflect physical fitness are lung function 

and VO2max. This study aims to determine whether there is a relationship between physical 

exercise in the form of 2-mile jogging with increased lung function and VO2max of military 

soldiers Kodam I Bukit Barisan 

Methods: This research is an experimental study carried out in February-April 2019 against 

the TNI soldiers of the Bukit Barisan Military District I. The research subjects were divided into 

two groups, group 1 who underwent regular 2-mile jogging exercises 3-5 times a week with 

a duration of 25 minutes for 2 months, and group 2 who underwent non-routine jogging 

exercises (less than 3 times a week). Lung function was assessed by spirometry. 

Results: As many as 68 military soldiers were involved in this study which were divided into 

two groups, 38 people in the group 1 who routinely trained and 30 people in group 2 that did 

not routinely practice. Group 1 FEV1 values were higher than group 2 (P=0.03). No significant 

differences in terms of FVC, MVV and VO2max in both groups. Lung function of smokers were 

lower than non-smokers, but not statistically significant. 

Conclusion: There were significant differences in FEV1 values between military soldiers who 

routinely and did not routinely undergo 2-mile jogging exercises. 
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INTRODUCTION 
 

Indonesian National Army Soldiers 

(TNI) are army personnel prepared for 

military careers to ensure the security 

of military organizations and 

communities. To carry out his duties, a 

Soldier of the TNI demands to have 

good physical endurance and optimal 

fitness (physical fitness). The essential 

elements in physical fitness are 

cardiorespiratory endurance, which is 

the ability of the heart and lungs and 

blood vessels to function optimally in a 

state of rest as well as exercise for 

taking in oxygen and then distribute it 

to tissues in the metabolic processes of 

the body.1 

One way to assess fitness in 

physical activity is to measure the value 

of pulmonary function and maximum 

oxygen capture value or VO2max. 

Physical exercise is essential for 

maintaining and improving physical 

fitness. Aerobic physical exercise is able 

to optimize heart performance to 

increase blood capacity to transport 

and distribute oxygen to tissues to meet 

metabolic needs.1,2 

This form of jogging exercise is 

one of the aerobic exercises that has 

been validated to assess the 

cardiovascular endurance of healthy 

people3, who in this case are TNI 

soldiers. This research aims to find out 

whether there is a relationship between 

physical exercise in the form of jogging 

with increased lung function and uptake 

maximum oxygen to the soldiers of the 

TNI Kodam I Bukit Barisan. 

 

METHOD 
 

This research is an experimental 

study design with two group pretest-

posttest conducted in February – April 

2019. The research subject is the 

soldier TNI Kodam I Bukit Barisan, 

which is distinguished into 2 groups 

which taken by using a consecutive 

sampling technique. 

Group 1 is a TNI soldier who 

undergoes regular training. The form of 

exercise is jogging 3 – 5 times a week, 

with a duration of 25 minutes/training 

session. The training program is carried 

out for 2 months. As for the group 2 is 

TNI soldiers who undergo regular 

training, which is less than 3 times a 

week. 

Measurement of lung function and 

maximum oxygen capture value is done 

before and after the exercise program. 

Lung function is measured through 

spirometry examination using two 

manoeuvres, namely FVC manoeuvres, 

to obtain FEV1, FVC and FEF1/FVC 

values. A second manoeuvre follows 

the examination, the MVV manoeuvre 

to get an MVV value that represents the 

strength of the breathing muscles.
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Table 1. The Characteristic of the Subject   

Characteristics 
Routine Not Routine 

P* 
n % n % 

Gender     

--- Male  38 100.0 27 100.0 

Female 0 0.0 0 0.0 

Age     

<0.01 <40 old 37 97.4 15 55.5 

≥40 old 1 2.6 12 45.5 

BMI     

0.17 

Underweight 0 0.0 0 0.0 

Normoweight 12 31.6 4 14.8 

Overweight 11 28.9 9 33.3 

Obese 15 39.5 14 51.8 

Cigarette      

0.34 

No Smoking 17 44.7 16 59.3 

Low 7 18.4 4 14.8 

Medium 14 36.8 7 25.9 

High 0 0 3 10 

%FEV1     

0.88 

≥80 16 42.1 12 45.5 

50-79 22 57.9 15 55.5 

30 49 0 0.0 0 0.0 

<30 0 0.0 0 0.0 

%FVC     

0.51 

≥80 20 52.6 13 48.1 

50-79 18 47.4 14 52.9 

30-49 0 0.0 0 0.0 

< 0 0 0.0 0 0.0 

%FEV1/FVC     

--- ≥75 38 100.0 27 100.0 

<75 0 0.0 0 10.0 

%MVV     

0.82 
≥80 2 5.3 2 7.4 

50-79 28 73.7 19 70.3 

30-49 8 21.1 6 22.2 

Note: (*) Test Chi Squared. BMI=Body Mass Index, FEV1=First second forced expiration volume, 

FVC=Forced vital capacity, MVV=Maximal Voluntary Ventilation. 
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This formula has been shown to 

have a good level of accuracy to 

measure the value of maximum oxygen 

uptake in a healthy Indonesian 

population. Pulmonary function 

treatment is carried out before and 

after the training program for 2 months. 

The data obtained is then done 

statistical analysis with a different mean 

test using statistical package for social 

sciences (SPSS) software where the 

value of P<0.05 is stated to mean. 

 

RESULT 
 

A total of 68 TNI soldiers were 

involved as subjects in this study, which 

was distinguished into two groups, 

namely a group with a jogging routine 

of 38 people, and a group that 

underwent a non-routine jogging 

exercise of 30 people. All research 

subjects are male. 

The characteristics of this study 

subject can be seen in Table 1. The 

preliminary examination results of the 

lung function of both groups can be 

seen in Table 2. It can be seen that 

there was a significant difference in 

FEV1/FVC scores at the beginning of the 

study between the two groups, where 

the group that did not regularly 

undergo exercise had a lower FEV1/FVC 

score than the group that was a regular 

exercise. However, FEV1/FVC values in 

both groups are still within the normal 

value range (>75%). 

 

Table 2. The results of the examination pulmonary function before the exercise (Baseline) 

Parameters 
Mean±SD 

P 
Routine Not Routine 

Before Exercise    

FEV1 (%) 78.2±8.33 74.9±9.27 0.12 

FVC (%) 78.7±8.06 76.4±10.3 0.3 

FEV1/FVC (%) 82.2±4.35 79.3±4.69 0.01* 

MVV (%) 57.1±11.9 57.1±12.0 0.98 

After Exercise    

FEV1 (%) 78.7±8.3 74.9±7.7 0.04* 

FVC (%) 78.9±6.5 76.2±7.9 0.12 

FEV1/FVC (%) 82.2±6.1 81.3±4.3 0.08 

MVV (%) 59.7±11.2 58.8±15.3 0.69 

VO2max 55.9±4.6 58.0±5.0 0.07 

Note: (*) T Independence test, FEV1=First second forced expiration volume, FVC=Forced vital capacity, 

MVV=Maximal Voluntary Ventilation 
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All subjects performed aerobic 

exercises in the form of jogging for 2 

months. Group 1 did jog 3 – 5 times a 

week, with a duration of 25 

minutes/training session, while group 2 

did less than the amount of physical 

exercise, and was grouped as a non-

routine group. After the 2-month 

training program is completed, 

pulmonary faal examination and max 

VO2 assessment are carried out on all 

research subjects with the following 

results. 

Table 2 shows that there is a 

significant difference in FEV1 values 

and FEV1/FVC values between groups 

undergoing regular jogging exercises 

and those who did not routine (P<0.05). 

The group who regularly underwent 

exercise had higher FEV1 and FEV1/FVC 

scores compared to those who did not 

exercise regularly. However, there are 

no significant differences in terms of 

FVC, MVV or VO2max. 

 

DISCUSSION 
 

Physical exercise is defined as 

body movements produced by skeletal 

muscles that cause energy to be used. 

Physical activities in daily life can be 

categorized into work, sports and daily 

activities. Exercise is a part of physical 

activity that is planned, structured and 

repetitive and has the ultimate goal of 

improving or maintaining physical 

fitness4. Many studies recommend 

treadmill aerobic exercise or jogging as 

a way to maintain or improve lung 

function5. 

Physical exercise will cause your 

muscles to get stronger. Improvement 

in muscle function is found, especially 

the respiratory muscles and will cause 

breathing to be more efficient, 

especially at rest. Pulmonary ventilation 

in people who regularly exercise and 

people who don't exercise is the same, 

but people who regularly exercise can 

breathe more slowly and deeply. This 

causes the oxygen needed for muscle 

work in the ventilation process to 

decrease so that with the same amount 

of oxygen, the respiratory muscles of 

people who regularly exercise will work 

more effectively6. 

In one study, 6790 subjects were 

followed for 19 months. Those 

undergoing regular physical exercise 

showed 50 ml increases in FEV1 and 70 

ml in CVP; In contrast, subjects who 

rarely exercised had a 30 ml decrease 

in FEV1 and a 20 ml decrease in CVP. 

These findings are consistent with other 

studies, which suggest that FEV1 

improvements are mainly due to the 

expansion of the lungs during high-

intensity aerobic exercise, resulting in a 

greater volume of air being introduced 

into the airways and widening of the 

airways5. This study also found the 
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same thing. There was a significant 

increase in the FEV1 value in the group 

who routinely underwent jogging 

exercise compared to those who did not 

exercise regularly (78.7% vs 74.4%; 

P<0.05). 

The results obtained in this study 

are slightly different from the findings 

of Rawashdeh et al. This study showed 

that there was no significant difference 

between the group who regularly 

exercised and those who did not 

regularly (59.7% vs 58.4%; P=0.71). 

The difference in the results of this 

study could occur because the TNI 

soldiers who were the sample of the 

study were healthy people, so the 

difference in the effect of training was 

not as straightforward as those found in 

patients with COPD.6,7 

MVV is a measure of the 

performance of the respiratory 

muscles. The increase in MVV after 

exercise can be due to the increase in 

respiratory muscle development 

associated with physical activity. MVV 

elevation without an increase in CVP 

indicates the effect of exercise on the 

respiratory muscles occurring without 

an increase in large or small airways 

because MVV is less affected by the 

state of the airways than other 

parameters. A higher exercise intensity 

or longer duration may be required to 

influence pulmonary function 

parameters such as CVP and MVV8. 

 

CONCLUSION 

 
There is a significant difference in 

the FEV1 value between TNI soldiers 

who routinely and do not routinely 

undergo jogging training. There is no 

relationship between jogging exercise 

and the FVC and MVV values. 
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