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RINGKASAN

Pengaruh Latihan Menggunakan Incentive Spirometry Terhadap Konsumsi
Oksigen Maksimal (VO2Max) Pada Pasien Pasca Infeksi Covid 19

Infeksi Covid-19 menyebabkan berbagai gejala sisa dan komplikasi yang
dirasakan pasien dalam waktu minggu bahkan bulan pasca recovery yang disebut
COVID long-haulers. Terdapat berbagai efek pasca infeksi Covid-19 dengan
kelelahan merupakan efek paling tinggi diikuti nyeri kepala, gangguan atensi,
kehilangan rambut dan sesak napas.

Infeksi Covid-19 dapat menyebabkan penurunan kapasitas fungsional yang
ditandai dengan penurunan 6 minutes walking test dan konsumsi oksigen maksimal
(VO2Max) terutama pada penderita Covid 19 dengan gejala yang berat pada
beberapa peneliitian. Penurunan kapasitas fungsional pada penderita Covid 19
disebabkan oleh penurunan fungsi paru, tirah baring lama saat perawatan serta
isolasi mandiri.

Rehabilitasi pernapasan pasca infeksi Covid-19 sangat direkomendasikan
untuk mengembalikan fungsi pernapasan, kebugaran, serta kualitas hidup. Latihan
pernapasan baik menggunakan latihan konvensional seperti diaphragmatic
bretahing maupun menggunakan alat seperti incentive spirometry terbukti dapat
meningkatkan fungsi pernapasan dan juga nilai kapasitas fungsional pada beberapa
penelitian. /ncentive spirometry merupakan salah satu rehabilitasi paru yang mudah
digunakan, aman, murah, dapat dilakukan di rumah tanpa supervisi, dan disertai
tampilan visual sebagai petunjuk kepada pasien bahwa aliran atau volume napas
sudah dicapai.

Penelitian ini merupakan studi eksperimental dengan pre-post test control
group design. Tujuan dari penelitian ini adalah untuk mengetahui pengaruh
pemberian latihan pernapasan menggunakan /ncentive Spirometry selama 4 minggu
terhadap konsumsi oksigen maksimal (VO2Max) pada pasien pasca infeksi Covid-
19 yang telah menjalani perawatan di RSUD Dr. Soetomo Surabaya. Dua puluh
orang pasien pasca perawatan Covid-19 direkrut dan diacak kedalam kelompok
kontrol dan perlakuan. Kelompok kontrol mendapatkan latihan pernapasan
diphragmatic breathing 5 kali sehari, 7 kali perminggu, selama 4 minggu dan
kelompok perlakuan yang mendapatkan latihan pernapasan dengan incentive
spirometry 5 kali sehari, 7 kali perminggu, selama 4 minggu. Penilaian HRV
dilakukan sebelum dan setelah intervensi pada kedua kelompok.

Hasil penelitian ini menunjukkan terdapat peningkatan yang bermakna
untuk konsumsi oksigen maksimal pada kedua kelompok, kelompok kontrol
peningkatan VO2Max (p= 0.000) dan perlakuan (p = 0.000). Tidak didapatkan
perbedaan yang bermakna antara kelompok kontrol dan kelompok perlakuan dalam
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meningkatkan VO2Max pada (p = 0.560). Penelitian ini menunjukkan bahwa
pemberian program latihan pernapasan dengan incentive spirometry maupun
diaphragmatic breathing selama 4 minggu memberikan efek positif pada perbaikan
konsumsi oksigen maksimal yang ditunjukkan dengan peningkatan nilai VO2Max
pada pasien pasca infeksi COVID-19.
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SUMMARY

The Effect of Exercise Using Incentive Spirometry on Maximum Oxigen
Consumption (VO2Max) in Patiens After Covid-19 Infection

The COVID-19 infection causes various sequelae and complications that
patients feel in the weeks and even months after recovery, which are called COVID
long-haulers. There are various post-COVID-19 infection effects, with fatigue
being the most prominent, followed by headaches, attention disorders, hair loss, and
shortness of breath.

In several studies, COVID-19 infection can cause a decrease in functional
capacity, which is marked by a maximum decrease of six minutes of walking tests
and oxygen consumption (VO2Max), especially in patients with COVID-19 with
severe symptoms. Decreased functional capacity in patients with COVID-19 is
caused by decreased lung function, prolonged bed rest during treatment, and self-
isolation.

Respiratory rehabilitation after COVID-19 infection 1is highly
recommended to restore respiratory function, fitness, and quality of life. Breathing
exercises using either conventional exercises such as diaphragmatic breathing or
devices such as incentive spirometry have been shown to improve respiratory
function and functional capacity in several studies. Incentive spirometry is a
pulmonary rehabilitation tool that is easy to use, safe, inexpensive, can be done at
home without supervision, and is accompanied by a visual display as an indication
to the patient that the flow or respiratory volume has been achieved.

This research is an experimental study with a pre-post test control group
design. The purpose of this study was to determine the effect of giving breathing
exercises using Incentive Spirometry for 4 weeks of maximal oxygen consumption
(VO2Max) in post-Covid-19 infection patients undergoing treatment at Dr. RSUD.
Soetomo Surabaya. Twenty post-COVID-19 patients were recruited and
randomized into the control and treatment groups. The control group received
diaphragmatic breathing exercises 5 times a day, 7 times per week, for 4 weeks, and
the treatment group received breathing exercises with spirometry incentives 5 times
a day, 7 times per week, for 4 weeks. VO2Max assessment was carried out before
and after the intervention in both groups.

The results of this study showed a significant increase in maximal oxygen
consumption in both groups: the control group increased VO2Max (p = 0.000) and
the treatment group increased VO2Max (p = 0.000). There was no significant
difference between the control group and the treatment group in increasing

xii
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VO2Max (p = 0.560). This study shows that giving a breathing program with
incentive spirometry and diaphragmatic breathing for 4 weeks has a positive effect
on improving maximal oxygen consumption, as indicated by an increase in
VO2Max values in post-COVID-19 patients.

xiii
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Pengaruh Latihan Menggunakan Incentive Spirometry Terhadap Konsumsi
Oksigen Maksimal (VO2Max) Pada Pasien Pasca Infeksi Covid 19

Hilman Harisuddin, Imam Subadi, Inggar Narasinta

ABSTRAK

Latar Belakang: Infeksi Covid-19 menyebabkan berbagai gejala sisa dan
komplikasi yang dirasakan pasien pasca recovery diantara penurunan kapasital
fungsional. Penurunan konsumsi oksigen maksimal pada pasien pasca infeksi
Covid-19 disebabkan oleh penurunan fungsi paru, tirah baring lama saat perawatan
serta isolasi mandiri. Latihan pernapasan dengan diaphragmatic bretahing dan
incentive spirometry terbukti dapat meningkatkan konsumsi oksigen maksimal
melalui peningkatan kapasitas paru, peningkatan kekuatan otot pernapasan yang
dapat meningkatkan kadar O2 dalam darah. Latihan pernapasan dengan /ncentive
spirometry merupakan salah satu rehabilitasi paru yang mudah digunakan, aman,
murah, dapat dilakukan di rumah tanpa supervisi, dan disertai tampilan visual
sebagai petunjuk kepada pasien.

Objektif: Untuk mengetahui pengaruh pemberian latihan pernapasan
menggunakan /ncentive Spirometry selama 4 minggu terhadap konsumsi oksigen
maksimal (VO2Max) pada pasien pasca infeksi Covid-19.

Metode: Penelitian ini dilakukan pada bulan Oktober 2021 sampai Oktober 2022.
Subjek penelitian terdiri dari 20 pasien pasca infeksi Covid-19, yang terbagi
menjadi kelompok perlakuan dan kelompok kontrol (masing-masing terdiri dari 10
subjek). Kelompok perlakuan diberikan latihan pernapasan menggunakan Incentive
Spirometry, 5 kali sehari, 7 kali perminggu, selama 4 minggu. Sedangkan kelompok
kontrol pernapasan menggunakan Diaphragmatic Breathing, 5 kali sehari, 7 kali
perminggu, selama 4 minggu. Parameter yang dievaluasi pada penelitian ini
adalahVO2Max. Pengukuran dilakukan dua kali sebelum dan sesudah 4 minggu
intervensi.

Hasil: Didapatkan peningkatan nilai VO2Max secara bermakna pada kelompok
kontrol (p value = 0,000) dan perlakuan (p value = 0,000). Tidak terdapat perbedaan
bermakna selisih (delta) nilai VO2 Max antar kedua kelompok (p=0,560).

Kesimpulan : Pemberian latihan menggunakan Incentive spirometry dan
diaphragmatic breathing selama 4 minggu meningkatkan VO2Max pada pasien

pasca infeksi Covid-19.

Kata Kunci : VO2Max, Pasca Infeksi Covid-19, Incentive Spirometry
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The Effect of Exercise Using Incentive Spirometry on Maximum Oxygen
Consumption (VO2Max) in Patients After Covid-19 Infection

Hilman Harisuddin, Imam Subadi, Inggar Narasinta

ABSTRACT

Background: The COVID-19 infection causes various sequelae and complications
felt by post-recovery patients, including functional capacity declines. The decrease
in maximum oxygen consumption in post-COVID-19 patients was caused by
decreased lung function, prolonged bed rest during treatment, and self-isolation.
Breathing exercises with diaphragmatic breathing and incentive spirometry are
proven to increase maximal oxygen consumption by increasing lung capacity and
respiratory muscle strength, which can increase O2 levels in the blood. Breathing
exercises with incentive spirometry are one of the easy-to-use, safe, and
inexpensive pulmonary rehabilitation techniques that can be done at home without
supervision and accompanied by a visual display as a guide to the patient.

Objective: To determine the effect of giving breathing exercises using Incentive
Spirometry for 4 weeks on maximum oxygen consumption (¥O2Max) in patients
after COVID-19 infection.

Methods: This study was conducted from October 2021 to October 2022. The
research subjects consisted of 20 post-Covid-19 infection patients, which were
divided into a treatment group and a control group (each consisting of 10 subjects).
The treatment group was given breathing exercises using Incentive Spirometry five
times a day, seven times per week, for four weeks. While the breathing control
group used diaphragmatic breathing five times a day, seven times per week, for four
weeks. The parameter evaluated in this study was VO2 max. Measurements were
taken twice: before and after 4 weeks of intervention.

Results: There was a significant increase in the value of VO2Max in the control
group (p value = 0.000) and treatment group (p value = 0.000). There was no
significant difference (delta) in VO2 Max values between the two groups (p=0.560).

Conclusion: Giving exercise using Incentive Spirometry and Diaphragmatic
Breathing for 4 weeks increases VO2Max in patients after COVID-19 infection.

Keywords: VO2Max, Post Covid-19, Incentive Spirometry
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: American College of Sports Medicine

: Alat Perlindungan Diri

: Acute Respiratory Distress Syndrome

: Community-acquired Pneumonia

: Case Fatality Rate

: Continuous Positive Airway Pressure

: computed tomography scan

: Fraksi Oksigen

: International Committee on Taxonomy of Viruses
: intensive care unit

: Interferon-alfa

: inspiratory muscle trainer

: Kedaruratan Kesehatan Masyarakat yang Meresahkan Dunia
: laju endap darah

: Mean Arterial Pressure

: Middle East Respiratory Syndrome

: maximum inspiratory pressure

: Mini Mental State Examination

: Nucleic Acid Amplification Test

: Noninvasive Ventilation

: Neuromuscular Electrical Stimulation

. oxygenation index

: Oxygen saturation index

:: Tekanan parsial oksigen

: Positive End Expiratory Pressure

: Public Health Emergency of International Concern
: pencegahan dan pengendalian infeksi

: Protrombin Time

. Richmond Agitation Sedation Scale Score

: Ribonucleic acid

: Rating of Perceived Breathlessness

: Rating of Perceived Exertion

: rapid sequence intubation

: reverse-transcriptase polymerase chain reaction
: Severe acute respiratory infection

: Severe Acute Respiratory Syndrome Coronavirus
: ventilator associated pneumonia

: World Health Organization
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