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ABSTRACT

To compare two aerobic exercise training program, asthma gymnastic and static ergocycle
exercise, in improving VO2PD[�DQG�4R/�EDVHG�RQ�6W��*HRUJH¶V�5HVSLUDWRU\�4XHVWLRQDLUH��6*54��
for partially-controlled asthmatic patients.

Methods: This study analysed 36 of partially-controlled asthmatic adult patients (aged 21-50 years
old) which were divided into two groups, asthma gymnastic (A, n=18) and ergocycle exercise (B,
n=18) each for 3x/week for 6 weeks. Before and after treatment, VO2max was measured using
Astrand ergocycle method and QoL using SGRQ.

Results: 2max in both groups (A 3.78 ml/kg/minute vs B 7.13 ml/

(p=0.00) in both groups, with higher total score found in group B (A 271.11 vs B 384.86, p=0.00).

Conclusion: Static ergocycle exercise increased the level of VO2 max and QoLin partially-controlled
asthmatic adult patients better than asthma gymnastic.

Keywords: Asthma gymnastic, static ergocycle exercise, partially-controlled asthma, quality of life,
VO2max

INTRODUCTION

disease is characterized with episodic
wheezing, cough and chest tightness due to
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airway obstruction especially at night or early
in the morning. The mechanism is considered
reversible spontaneously or with medication.1

Asthma is one of the common airway disease
that affects at least 300 milion individuals in the
world and its prevalence increases in the last 20
years.2 If it is not well-treated and prevented,
higher prevalence is predicted to happen in the
future.3

Adult sufferers of asthma usually have
constant symptoms of impaired function in daily
activities and sleep disturbance due to shortness
of breath. These things keep the patient worried
about being sick and force them to limit their
physical activities in the impact of reducing
quality of life (QoL). This is proven by Listyanti
(2003) that showed lower maximum oxygen
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uptake (VO2PD[��LQ�SHUVLVWHQW�DVWKPD�SDWLHQWV¶�

symptoms relieving and improved QoL are the
main goals in treating this disease.4,5,6,7

Asthma is treated with medication and
non-medication methods with pulmonary
rehabilitation. Medications are given to control
and reduce symptoms, yet this is proven
inadequate.1,8 Preventing the eventof exacerbation,
increasing lung function and reducing the event of
PHGLFDWLRQ¶V�VLGH�HIIHFWV�VKRXOG�EH�DLPHG�LQ�WKH�
whole treatment.1 Thus, pulmonary rehabilitation
should be considered completed in every patient in
which even after optimal medication they still feel

exercise tolerance, limited activity or impaired
health state.7

Pulmonary rehabilitation consists of
many components, such as physical exercise
which is considered as the basic principle,
education, nutrition, psychological support
and behavioural change.8 A systemic review
in 2005 conducted by Ram et al. recommended
20-30 minutes of regular aerobic exercise (2-3
times per week for a minimal of 4 weeks) in

2max) in
asthmatic patient.9

3V\FKRVRFLDO�PRUELGLW\�DQG�V\PSWRPV¶�
points of view in moderate and severe persistent
asthma patient was reviewed in a study by
Mendes et al. that captured increased VO2max,
improved asthma symptoms and QoL, reduced
anxiety and depression by giving education,
breathing exercise and aerobic exercise (twice
per week for 3 months) compared to giving only
education and breathing exercises.10

Aerobic exercise in asthmatic cases can
be done by walking or running with treadmill,
swimming, gymnastics, or static ergocycle.9,11

Indonesia asthmatic gymnastics routine
as standardized by Indonesian Asthmatic
Foundation (Yayasan Asma Indonesia ±�,$)��
consists of aerobic exercise and breathing
exercise. Anwar et al. in 1998 obtained
decreased clinical symptoms event and usage

increase of VO2max by giving asthma
gymnastics routine (mean of 2.67 times per
week for 18 weeks).12

Another recommended exercise as stated

in the American College of Sport Medicine
(ACSM) for asthma patient is static ergocycle
exercise. This exercise is considered relatively
easy to perform, safe and comfortable. Blood
pressure and heart rate monitoring are two
things to be evaluated as the safety parameters
while cycling. Dosage in this type of exercise
is customized individually.11 Alamsyah (2005)
adopted three times per week for 6 weeks of
static ergocycle exercise in moderate persistent

increase of VO2 max.13

While QoL in chronic lung diseases
LV�PHDVXUHG�E\�6W��*HRUJH¶V�5HVSLUDWRU\�
Questionnaire (SGRQ), the British Thoracic
Society (BTS) also recommends the usage of this
tool in asthma patients since it is more sensitive
in detecting clinical changes. Furthermore,
validity of this tool in different languages has
been advised as high.14

Both pulmonary programs mentioned
above has been proven to increase VO2max,
reduce clinical symptoms and increase QoL, yet
the comparison between static ergocyle exercise
and Indonesian standard asthma gymnastic
routine has never been conducted before. This
is due to the difference in exercise intensity,
for instance, asthma gymnastics is more on
recreational purpose because it is performed
in a group with the same dosage for all the
participants, whereas static ergocycle dosage
is individualized.11-13 Hence, the purpose of
this study is to compare the effect of asthma
gymnastics and static ergocyle exercise in
improving VO2max and SGRW based of QoL in
adult asthma patients.

METHODS

This study employed experimental method
with controlled random design before and after
intervention conducted in the Physical Medicine
and Rehabilitation Department of Hasan Sadikin
+RVSLWDO��%DQGXQJ��,QGRQHVLD�LQ�2FWREHU�±�
December 2012. Subjects were chosen from
partially controlled asthmatic patients who
visited Pulmonology outpatient clinic of Hasan
Sadikin Hospital and Cibadak Hospital. We
included subjects aged 21-50 years; sedentary
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lifestyle; able to apprehend verbal, non-verbal
andsignlanguage(minimental stateexamination
±�006(�RI���������XQGHUVWDQG�DQG�VLJQHG�
informed consent. Subjects were excluded when
the following clinical manifestation present:
hearing impairment, other lung diseases, history
of cardiovascular disease, diabetes mellitus,
neuromuscular and musculoskeletal disorder
that evading the procedures, oxygen saturation

total more than three times inattendance then
the subject would be dropped out.

Each subjects underwent spirometry
tests (with and without bronchodilators) and
electrocardiography in the beginning of the
study, while QoL evaluation with SGRQ and
static ergocycle stress test with Astrand method
were done before and after intervention. Forty
subjects were divided into two groups, a group
with asthma gymnastics (group A) and another
with static ergocycle exercise (group B). Each
groups received 3 times per week for 6 weeks
of exercises.

Group A received standardized asthma
gymnastic exerises, a revised version of 2003
with an hour duration. This routine consisted
of core A and B with aerobic exercise type 1,

Clinic method of static ergocycle exercise
with 10 minutes in duration in the beginning
and increased 5 minutes every week until 35
minutes at week 6. The intensity given was 80%
of VO2max, obtained from stress test and also
increased by 5% each week if subjects were
able to complete 3 sessions of exercise without
any symptoms of shortness of breath.

Data were analyzed using normality,
descriptive and hypothesis tests. When normal
distribution were found among data, hypothesis
would be tested in t-test for differences in two
independent mean data, otherwise a non parametric
test was conducted with either Mann Whitney or
Wilcoxon Match Pairs test. Each analysis were

clearance were gained from ethic committee of
Hasan Sadikin Hospital, Bandung.

RESULTS

Each groups have 20 subjects in the beginning
and 4 of them dropped out in the way (2 from
each group). Subjects characteristics were found

Variables

42.83 (6.61) 42.56 (9.28) 0.46*)

BW 55.22 (11.07) 56.83 (5.68) 0.26*)

BH 152.72 (7.12) 152.28 (6.17) 0.84**)

BMI 23.53 (3.31) 24.61 (3.07) 0.33**)

Note: *) Mann Whitney U test; **) t-test; BW: body weight (kg); BH: body height (cm); BMI: body mass index (kg/m2)

difference in VO2max was found in both groups
(p 0.00, table 2) with increased VO2max higher
in group B (table 3) after 6-week intervention.

Table 2. Changes of VO2

Mean SD

Before
After

25.19
28.97

25.67
29.53 0.00

Before
After

26.05
7.81

33.18
9.04 0.00

Note: *) Wilcoxon Matched Pairs test; VO2 max (ml/kg/min)
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increased of all components of SGRQ (p
0.00, table 4). Furthermore, after 6 weeks of

intervention higher improvement of SGRQ was

Variables
Mean SD Mean SD

284.67 48.94 0.00*) 240.07 54.97 0.00*)

218.47 39.55 152.04 62.12

Activity 1 323.48 77.82 0.00**) 296.39 127.77 0.00**)

%GXMZMX]�� 228.67 70.77 184.42 97.12

391.43 79.95 0.00*) 352.80 77.13 0.00*)

288.45 78.71 168.96 73.15

Total 1 999.43 157.01 0.00*) 890.28 239.73 0.00*)

Total 2 728.32 170.23 505.42 212.88

Note: *) t-test; **) Wilcoxon Matched Pairs test;
Symptoms 1: before-6-week-intervention score of symptoms component of SGRQ; Symptoms 2: after-6-week-intervention score of symptoms
component of SGRQ; Activity 1: before-6-week-intervention score of activity component of SGRQ; Activity 2: after-6-week-intervention
score of activity component of SGRQ; Impact 1: before-6-week-intervention score of impact component of SGRQ; Impact 2: after-6-week-
intervention score of impact component of SGRQ; Total 1: before-6-weekintervention score of total component of SGRQ; Total 2: after-6-week-
intervention score of total component of SGRQ

DISCUSSION

This present study showed increased mean of
VO2max after 6-week intervention between
asthma gymnastics (group A) and static

increased from 25.19 ml/kg/min to 28.97 ml/kg/
min in group A showed a mean increase of 3.78
ml/kg/min that was similar to a study by Anwar

after a mean of 2.67 times of exercise per week
for 18 weeks. Anwar used asthma gymnastics
1994 version with 45 minutes of duration which
consists of core exercise A and B in addition
to aerobic exercise, while different version is
used in this study (revised 2003 version, 1 hour
duration).15

VO2max also happened with mean of 26.05 ml/
kg/min became 33.18 ml/kg/min (increased by
7.13 ml/kg/min) after 6-week static ergocycle
exercise. It was higher in comparison to another
study by Ram et al. (2005) with resulted mean of
5.4 ml/kg/min. This is also found in accordance

with another study by Alamsyah (2005) which
gave three times per week static ergocycle for
6 weeks described mean increase of VO2max
of 5.27 ml/kg/min in adult with persistent
asthma and also with Mendes et al. (2010) when
increased >10% VO2max found after 30-minute
aerobic exercise twice a week for 3 months.8,10,13

These differences among studies are explained

of exercise, duration, intensity and exercise
frequency.

Asthma gymnastics routine is one of
physical activities included in aerobic exercise
especially targeting upper and lower extremity
muscles, whilst static ergocycle exercise aimed
particularly at the lower extremity muscles.

energy demands and increase work load of
cardiopulmonary system which shown in
increased heart rate and ejection volume. In

regular physical activities that contracts
big muscle groups are needed to obtain
cardiopulmonary responses.11,15,16
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Alamsyah (2005) studied static ergocycle
exercise to moderate persistent asthma patients
using Cooper Clinic method. This method
started with a 2.5-minute stage and each week
increased with 2.5 minutes. Intensity was
chosen 70 % heart rate.13 Mendes et al. (2010)
conducted aerobic exercise to moderate and
severe persistent asthma patients aged 20-50
years with 30 minutes duration, 2 sessions per
week for 3 months. The difference was the
chosen intensity, which was started with 60 %
of VO2
70 % VO2max, moreover when subjects were
able to do two sessions without shortness of
breath symptoms the intensity is increased 5 %
more.10

Clinic method which conducted as follow:

increased duration by 5 minutes every week
until reaches 35 minutes in week 6. The starting
duration was chosen higher than any previous
studies and also with higher preferred intensity
(80%). These differences in contrast to other
studies reason for higher results of increased
mean of VO2max.10,12,17

Pulmonary rehabilitation program which
uses high intensity endurance exercise will

ACSM recommends above 60% intensity of
aerobic exercise, yet higher recommendation by
Cassaburi et al. with 70-80% of maximum work
load in static ergocycle exercise.11,17 Increased
exercise capacity in group B showed physical
adaptation as increased oxidative capacity of
lower extremity muscle groups.18 This study
adopted 80% intensity and its 5% increase every
week in group B was shown well tolerated by
subjects even though with shorter duration
(6 weeks). The recommended duration of 30
minutes is done differently in this study with
short duration (10 minutes) in the beginning
until 35 minutes in the end in order to prevent
exercise-induced bronchoconstriction (EIB).11,13

Increased mean of VO2max in static
ergocycle group of 7.13 ml/kg/min was
illustrated higher than group A (asthma
gymnastics, 3.78 ml/kg/min). Theoretically
better result of static ergocyle is as expected

of intensity as each subject received the exact
intensity from individualized stress test. Each
dosage in duration and intensity was then
increased each week with the same procedure
to do 50 rpm.10,17

Thus far, exercise dosage in asthma
gymnastics group was generalized asof duration,
frequency, and standardized movements.16

Therefore, exercise intensity can not be
determined to conclude the dose. Consequently,
not all movements were done perfectly as
instructed since the subjects complained of
lower extremity fatigue when doing jumping
and running. This explains the unequal exercise
intensity of the standardized routine to each
aerobic capacity.

Events of shortness of breath during
physical activity or fear that overwhelms during
the activity in asthmatic patients will induce
the symptoms itself. This will further limit the
patient him/herself from any physical actions.10

asthmatic patients when matched to able-bodied
individuals.6 Each asthmatic patient admitted
being disturbed by asthma symptoms in daily
activities.14 Furthermore, limitation in social
life and retreat of psychological well-being
ZLOO�GHVWUR\�RQH¶V�TXDOLW\�RI�OLIH��,Q�DGGLWLRQ��
anxiety and depression will accompany with the
decreasing degree of uncontrollable asthma.19

Mendes et al.
related QoL questionnaire to evaluate three
components, physical activity limitation,
frequency of symptoms and psychosocial

increased QoL after giving twice a week of
aerobic exercise for 3 months compared to
breathing exercise.10 This present study used
SGRQ in evaluating symptoms, activity,
and psychosocial impacts in chronic lung
disease such as asthma. Symptoms component
measured frequency and degree of severity of
upper airway disturbance. Activity is measured
on limitation of activity due to shortness of
breath and activities that causes shortness
of breath. Psychosocial impacts include
social function and psychologic impairment.
Altogether, in total component, health related

three components.14
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Both groups in this study have increased

with the increased QoL (decreased score of
SGRQ in all components). This is by means of
statistically higher mean QoL measurements in
group B (384.86) and statistically different than

Well planned and measurable pulmonary
rehabilitation programs are capable of increasing
ability in doing daily activities and exercise
capacity; decreasing shortness of breath events,
anxiety and depression episodes to better
overall quality of life in asthmatic patients. The
higher aerobic capacity or cardiopulmonary
endurance gained is due to increased oxydative
enzymes action in muscles, density and size of

is. Patient then will fear less in doing activities.
Reduced episodes of shortness of breath were
DOVR�SRVLWLYHO\�FRUUHODWHG�ZLWK�SDWLHQWV¶�DFWLYLW\�
and psychosocial life. In addition, Mendes et al.

in causing asthma as the reason behind the
reduced symptoms of shortness of breath after
performing aerobic exercises.10

Small sample size and asthma medication
throughout the study period is admitted as the

result.

CONCLUSION

Pulmonary rehabilitation program of aerobic
exercises was proven by this study as it is able
to improve VO2
asthmatic patients with better improvements
after static ergocycle exercise compared to
asthma gymnastics routine exercise.
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