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ABSTRACT

Asthma is a chronic inflammation that results in bronchospasm and bronchoconstriction that cause weakness
of the respiratory muscles, resulting in a decrease in respiratory ability. One of the efforts to correct these
disturbances is made by doing asthma gymnastics. Objective: This study aims to identify the influence of
asthma gymnastics on the peak expiratory flow among asthma sufferers. Method: This type of research was
a pre-experiment with a pretest-posttest design. The sample in this study is composed of 31 asthma patients
selected using the total sampling technique. Data analysis using paired t-test with o significant level of 0.05.
Results: As a result of the asthma exercise, the Peak Respiratory Flow (PEF) increased to 304 It/min from
208 It/min before the exercise (p 0.000 < 0.05). There was an effect of asthma gymnastics on peak
respiratory flow among asthma patients at the Asthma Polyclinic of Bangil Hospital. Conclusions: Regular
asthma gymnastics can improve breathing ability, as indicated by peak respiratory flow, and improve the
quality of life of asthma sufferers.
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INTRODUCTION

Asthma is a chronic airway disease that is a health problem in various countries around the world.
Asthma can be mild and does not interfere with activities, can also be sedentary and interfere with
activities, which has an impact on decreasing productivity and quality of life. Bad air quality and
changes in people's lifestyles are thought to be the causes of increasing asthma sufferers. The air
around us has been polluted by various pollutants. 70—-80% of air pollution comes from vehicle
exhaust gases, while the air pollution caused by industry ranges from 20-30% (Herawati et al.,
2023). Based on the results of Basic Health Research in 2018, the prevalence of asthma was 4.5%.
Age 25-34 has the highest prevalence of asthma at 5.7%, and <1-year-olds have the lowest
prevalence of asthma at 1.5%. Based on data from SIRS in 2018, the prevalence of asthma in
outpatients based on age was highest in ages 25-44 (24.05%), and the lowest prevalence in ages 0-
6 days was 0.13% (Wijaya et al., 2020). From the medical record data of Bangil Hospital, it is
known that the patients who visited asthma at the Asthma Polyclinic in 2018 averaged 31 patients
per month. Results of a preliminary study on Wednesday, January 10, 2023, measured the Peak
Expiratory Flow (PEF) with a peak flow meter on 6 gymnasts, who, before doing asthma
gymnastics, averaged 215 I/min, and after participating in gymnastics, it increased to 225 I/min.

Asthma occurs due to the interaction between host factors and the milieu. Host factors include
genetic asthma, allergies (atopy), hyperactivity bronchi, sex, and race. Environmental factors affect
the tendency to develop asthma, exacerbations, or cause persistent asthma symptoms.
Environmental factors include allergens, sensitization work environment, cigarette smoke, air
pollution, respiratory infections (viruses), diet, status socio-economy, and the size of the family
(Santino et al., 2020). Asthma sufferers experience muscle spasms that can cause shortness of
breath, difficulty during expiration, decreased lung capacity as well as physical conditions that will
be weakened (Jaakkola et al., 2019). On examination, it was found that there was an obstruction
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airway, the use of long breaths and breathing aids during expiration, and the existence of wheezing.
Weakness in the respiratory muscles can also occur due to shortness of breath and restriction of
activity (Kusuma et al., 2022).

One of the management of asthma that can be cultivated is to maintain a healthy lifestyle and
asthma gymnastics that train the respiratory muscles. Muscle training breathing can improve
respiratory muscle function, reducing the degree of disturbance breathing, increasing tolerance to
activity, and lowering dyspnea symptoms. The results of the study showed that after participating
in asthma gymnastics regularly, patients with asthma get several benefits, namely the frequency of
asthma attacks is reduced, The use of medication is reduced, and asthma symptoms become mild.
Based on the above presentation, researchers are interested in researching the influence of
gymnastics asthma on the peak expiratory flowof asthma sufferers at the Asthma Polyclinic of
Bangil Hospital.

METHOD

The research design used in this study was a pre-experiment with a pre-post test method in one
group, also known as a one-group pre-post test design. This type of research aims to establish a
causal relationship by involving a group of subjects. In this particular study, the subjects were given
an intervention in the form of asthma gymnastics, and their Peak Expiratory Flow (PEF) was
measured before and after the intervention. The research was conducted in March—April 2023 at
the Asthma Polyclinic of Bangil Hospital. The population studied consisted of all asthma patients
at the Asthma Polyclinic of Bangil Hospital, totaling 31 people. The sample for this study included
all 31 asthma patients, using a sampling technique known as total sampling, where the sample size
equals the population size. The data collection process in this study provided an
intervention/treatment in the form of asthma exercises. Researchers measured Peak Expiratory
Flow Rate (PEFR) using a peak flow meter before and after asthma exercises for 6 weeks. The
measurement results were recorded on an observation sheet. The data was then processed using a
bivariate analysis technique, the paired T-test, to determine whether there was a difference in
breathing ability before and after performing asthma exercises.

RESULTS AND DISCUSSION

Table 1.
Respondent characteristics (n= 31)
Respondent characteristics f %
Age
25-30 2 6,5
31-35 3 9,7
35-40 5 16,1
41-45 5 16,1
46-50 16 51,6
Gender
Male 14 45,2
Female 17 54,8
Work
Civil servants 2 6,4
Farmer 9 29
Fisherman 6 19,4
Private Employees 6 194
Housewives 8 25,8
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Respondents' breathing ability was measured based on Peak Expiratory Flow (PEF) before and
after participating in asthma exercises. From 31 respondents, the lowest PEF score pre-exercise
was 140 (L/min) and the highest PEF score was 280 L/min, with an average PEF value of 208
L/min. Meanwhile, the PEF score after participating in asthma exercises ranged from the lowest at
200 L/min to the highest at 400 L/min, with an average of 304 L/min. The results of the cross-
tabulation showed that all respondents (100%) experienced an improvement in their breathing
ability.

Table 2.
Peak Expiratory Flow (PEF) Average Before and After Asthma Gymnastics
Asthma N Max Min Std Dev PEF Average
Gymnastics
Before 31 280 140 27.092 208
After 31 400 200 59.092 304
Table 3.
Cross-tabulation of Asthma Gymnastics with Peak Expiratory Flow (PEF)
PEF Total
Increase Settled Decreased
f % f % f %
Asthma Exercise 31 100 - - - - 100
Total 31 100 100

To determine the effect of asthma exercises on breathing ability, asthma patients at the Asthma
Polyclinic of Bangil Hospital were tested, and the data was analyzed using the paired t-test statistic
with a significance level of 0.05 (Table 4).

Table 4.
The Effect of Asthma Gymnastics on Peak Expiratory Flow (PEF) in Asthma Patients
Asthma Exercise PEF Average t p-value
Before exercise 208 - 10,999 0,000

After exercise 304
Table 4 shows that the average PEF score of respondents before gymnastics is 208 I/m, while after
gymnastics, the average is 304 I/m. Thus, the average increase in PEF value between before and
after gymnastics is 95 I/m. The results of the statistical analysis indicate that asthma exercises have
an effect on the peak expiratory flow(PEF) of asthma patients at the Asthma Poly of Bangil
Hospital, with a significance value (p) = 0.000 (<0.05).

Peak Expiratory Flow (PEF) Before Doing Asthma Gymnastics

The results of the study showed that most of the respondents were aged 46 — 50 years, were female,
and worked as farmers. The prevalence of asthma is influenced by many factors, including age,
gender, and type of work. Lung function changes with increased age. Pulmonary function increases
in volume and reaches its maximum at 19-21 years, after which the pulmonary function value
continues to decrease with age (Munir et al., 2016). Therefore, with increasing age, susceptibility
to diseases, including respiratory disorders such as asthma, will increase (Kusuma, 2021). Gender
also affects the prevalence of asthma. In adulthood, the incidence of asthma is higher in women
than in men. Mature women are more susceptible to asthma attacks because adult women are prone
to stress (Astuti, 2022). Stress activates the sympathetic and parasympathetic nervous systems,
causing the release of the hormones epinephrine and norepinephrine. Adrenergic receptors located
in T cells and B cells further activate the humoral immunity response by releasing inflammatory
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mediators such as interleukin (IL)-4, IL-5, IL-13, and histamine from mast cells. Stimulation of the
parasympathetic nervous system causes the release of the neurotransmitter acetylcholine.
Acetylcholine, along with inflammatory mediators, causes bronchoconstriction and mucus
secretion in the airways (Putri et al., 2020). Additionally, women's lungs were found to have twice
as many leukocytes called ILC2 as men. ILC2 serves to initiate a series of inflammatory responses
in the airways (Permatasari, 2015).

Work also affects asthma. Strenuous activity causes asthma sufferers to be unable to tolerate the
fatigue they feel. When the body is tired due to the physical activity carried out, it will compensate
by breathing faster to obtain more oxygen for the benefit of metabolism (Bebasari & Azrin, 2017).
People with asthma who experience fatigue will quickly show signs of asthma recurrence. For
farmers, it is not a light job because they are required to pursue harvest targets, both in terms of
time and production amount. However, physical activity cannot be avoided due to economic
concerns. In this case, asthma sufferers indeed have to adjust to work, ensuring their rest time is
sufficient and not at the expense of their body.

Peak Expiratory Flow (PEF) After Doing Asthma Gymnastics

Asthma patients who participate in asthma gymnastics regularly all experience Improvement of
respiratory ability. Indonesian Asthma Gymnastics is a series of gymnastics that aims to train and
strengthen muscles breathing to make it easier for asthma sufferers to breathe and expectorate
(Sahat et al., 2017). Gymnastics asthma increases the capacity of asthma people to carry out daily
activities, improves breathing ability and efficiency of respiratory muscle work, and increases
blood flow to the lungs so that more oxygenated blood flow, slower and more efficient breathing,
reducing the rate of decline of the pulmonary faa, and shorten recovery time (Dewi et al., 2023).
The manifestation is in the form of increased tolerance for exercise, reduced relapse, decreased
depression and anxiety, improvement in lung function, and a decrease in the risk of premature death
(Herlambang et al., 2022). Changes in the respiratory system that occur as a result of exercise
include increased ventilation as a result of the increase in tidal volume and breath frequency, the
occurrence of increased ventilation efficiency, i.e. the amount of air that is ventilated at the level
of the same oxygen consumption will be lower in trained people. Skeletal muscles Active ones get
more oxygen from the respiratory muscles, and more lung volume in trained people (Rachmah &
Kusmiati, 2022). Exercise has a reciprocal relationship with respiration. Gymnastics Regular
asthma will increase the efficiency of the respiratory system, improve work respiratory muscles,
physical freshness or the body's ability to make adjustments to the physical burden given to him in
the form of work carried out daily, and does not cause excessive fatigue, because the diffusion
capacity of the person trained is greater than untrained people.

The Effect of Asthma Gymnastics on the Peak Expiratory Flow among Asthma Patients

Asthma gymnastics affect the Peak Expiratory Flow (PEF) of asthma patients at the Asthma
Polyclinic of Bangil Hospital. The average PEF score of respondents before gymnastics was 208
I/m, while after gymnastics the average was 304. The average increase in PEF value before and
after gymnastics is 95 I/m. This result strengthens the research of Sudrajat & Nisa (2016) where
asthma gymnastics which is done routinely can increase lung function (p = 0.001). Changes in the
respiratory system that occurred as a result of the exercise, including an increase in ventilation per
minute as a result of increased tidal volume and breathing frequency, increased ventilation
efficiency, i.e. the amount of air that is ventilated at the same level of oxygen consumption will
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lower in trained people (Kartikasari et al., 2019). Active skeletal muscles get more oxygen than
many of the respiratory muscles, and the lung volume is greater in a trained person (Handayani,
2023).

Asthma gymnastics trains asthma sufferers with several sessions including a practice session of
inhalation and exhalation with expiratory two counts longer than inspiration (Puspitosari, 2020).
This exercise aims to train how to breathe well . The other session is to flex the breathing muscle,
which facilitates breathing and expectation. The main session is an aerobic session that uses large
muscles to train the cardiovascular system and deep respiration to distribute blood supply (Stoodley
et al., 2019). The results of this study are in line with the theory that the practice of asthma
gymnastics has a good influence on improving breathing ability. Asthma gymnastics can increase
respiratory muscle strength because causes stimulation of the vasomotor center in the brainstem
which triggers an increase in arterial pressure and increased pulmonary ventilation. Improved
breathing ability is marked by an increase in PEF scores after doing asthma gymnastics, Thus
asthma sufferers who want to participate in gymnastics will be able to breathe well, able to maintain
controlled asthma, and have a better quality of life.

CONCLUSION

Asthma gymnastics is one of the methods of treating asthma is carried out in the form of an
exercise group (exercise group) which aims to improve the ability of respiratory muscles and
remind capacity and efficiency of the respiratory process. Regular asthma gymnastics will raise
Peak Expiratory Current (PEF).
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