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Abstract

Background: Chronic obstructive pulmonary disease ( COPD ) is a pssgre lung disease caused by abnormal inflammation in sggti

Patient with COPD feel dypsnea and uncomfortable in activit decreasing functional capability and the quality of Riegressive muscle
relaxation is one of non pharmacology technique to patient V\@RIL It can repair pulmonary ventilation by decreasing clroonstriction of

the respiratory muscle, increasing the diaphragm musclenatabolisnof energy.

Methods: The objective of this study is to analyze the influencprofressive muscle relaxation on oxygen saturation ierpatith COPD in
IRNA C RSUP Sanglah Denpasar. This study using pre-expedhwr@ group pretest and posttest design. The samplinggeehhat used is
non probability samplingdf consecutive sampling with 21 samples.

Results: Paired t-test resuft values obtained value of 0,002 with significant level 0=0,05. It can conclude that progressive muscle relaxation
influence on oxygen saturation patient with COPD in IRNA C RSUP Sanglah Denpasar.

Conclusions: It is also suggest to give progressive muscle relaxatibospital two times a day.

K eywor ds: progressive muscle relaxation, oxygen satura@dPD

1. Introduction

Chronic obstructive pulmonary disease (COPD) is a chronic disepse characterized by airflow obstruction that is not
completely reversible (Minister of Health, 2008). Airflaostruction occurs progressively and is associated avitbnormal
inflammatory response in lung tissue to exposure to haupafticles or gases. According to Price and Wilson (2005), CORD
term used for a group of long-lasting lung diseases with the pethophysiology of increased resistance to air flow. [ihg
diseases classifieas COPD include chronic bronchitis and emphysema.

Impaired lung function in COPD patients occurs due to chamgealse ventilation and perfusion ratio (V/Q). Decreased
ventilation occurs due to respiratory tract resistaaspecially changes in the small respiratory tract. Tiedl gespiratory tract,
which lacks cartilaginous rings, is kept open by a transmukdigt that stretches the alveoli ( Sherwood, 2001 ). Burin
inspiration, expansion of the chest cavity expands tharagsry tract beyond expiratory size and respiratoagttresistance
decreases. On the other hand, when exhaling, the resisifithe respiratory tract will become greater, makinglkation more
difficult and increasing the volume of air trapped (air tappidg).tapping for a long time causes the diaphragm tdeifgt
contractions are less effective and its function asrthim respiratory muscle is reduced in lung ventilation. Cosggéon by the
body includes increasing the use of additional inspiratargahes and increasing the work of the intercostal lasisesulting in a
decrease in the role of the diaphragm, increased respifegégquency, shortness of breath and uncoordinated brgathiterns.
Compensatory conditions that cause chronic constrictidheofespiratory muscles will increase the need fergnmetabokm
(Guyton, 1990).

An increase in respiratory frequency causes hyperviatiléo expel more carbon dioxide and increase PaO2 (R0GH).
However, due to chronic constriction of the respiratory nessatells produce more carbon dioxide and PaO2 decreasés due
obstruction. PaO2 values that decréaseOPD patients will cause hypoxemia (Guyton, 1990).

The low PaO2 value in COPD patients in the blood caudes percentage of oxygen bound to hemoglobin in peripheral
arteries, which is called oxygen saturation (Soemant8uyono et al., 2001). The condition of decreasing oxygéuration is
called desaturation. Desaturation in COPD patients canobétared more effectively using pulse oximetry (Smeltzet Bare,
2001). Oxygen saturationan provide a more effective picturef tissue oxygenation than PaO2 becatseneet tissue
oxygenation needs, blood will birtd hemoglobin around 98.5% and only 1.5% will bind to plagSherwood, 2001).

According to GOLD (2010) in lkawati (2011), management of COPD danefsfour main components, namely: disease
monitoring and assessment, reduction of risk factorsiagement of stable COPD and management of acute examesbati
According to Ikawati (2011), there is no combination ofgdrthat can treat decreased lung function in COPD patiemsefore,
supportive and palliative treatment is needed to impemsaity of life with pulmonary rehabilitation. Compreherespulmonary
reHWRBifta S EbAKISES: 8pi: gRYSIAAN JRREIIZBI01 B athangrcises, chest physiotherapy and posturaM#éiR&genditoning
exercises (walking, cycling and running) and psychosocial sufikaviati, 2011). Meanwhile, relaxation exercises arerstitly
donein COPD patients (Sukartini, 2008). One of the relaxation esexdhat can be given to COPD patients is progressive
musclerelaxation.
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Progressive muscle relaxation is a combination of birgaixercise (diaphragm breathing exercises and purced lighibga
with a serief relaxationof the body's muscles (Sukartini, 2008). Providing progressivelenuslaxationcan reduce anxiety
and shortness of breath in COPD patients (Gift et al, 19¥8pgressive contraction and relaxation of a group of modscles
helps reduce the need for energy and oxygen metabolimrebly training COPD patients not to use additional inspirato
muscles. Diaphragmatic breathing exercises in COPD pateaitsarried out to reduce respiratory frequency, increaselatv
ventilation and increase exhaled air (Smeltzer ande,B2001).In addition, diaphragmatic breathing exercises can reduce
constriction of the respiratory muscles, maximize theofisee diaphragm muscles and increase oxygen uptake (Suk2008).
Pursed lips breathinganprevent bronchiole collapse so that expiratory fismore optimal.

Data obtained from the World Health Organization (WHQvghthat in 1990, COPD was the sixth cause of death wdadhd
and in 2002 it ranked third after cardiovascular diseaseamcer. In the United States, it is reported that ntae 80 million
people suffer from COPD such as emphysema, asthma and chronahitis and it costs no less than 61.5 billion dslevery
year. WHO estimates that in 2020 the prevalence of CORRantinue to increase from sixth to third in mortality. dddition,
worldwideit is reported that there are three million deathstd@OPD every year (Ministef Health, 2008).

Based on the results of SUSENAS (National Socio-Ecanddurvey) in 2001, it was reported that 54.5% of the male
population and 1.2% of women were smokers. Of the perceonfayeokers, 92.0% stated that they had the habit of sgekin
home when with other family members (Minister of Heal®08). The number of smokers at risk of suffering from CQRD
lung cancer ranges from 20-25%. Apart from the increasimgber of smokers, air pollution also increases theafishronic
obstructive pulmonary disease (COPD).

In Indonesia, there is no accurate data on the incidef€®PD. In 1997, there were 124 COPD sufferers who wereénpst
at Friendship Hospital, while 1,837 people were outpatigkttdDr. Hospital Moewardi Surakarta in 2003 found 444 COPD
sufferers were inpatients and 2,368 people were outpatientaivMida, data obtained at Sanglah General Hospital pBear,
inpatient COPD patients in 2006 amounted to 284 people, in 20@/weee 287 people, in 2008 there were 289 people with an
increase every year.

Based on a preliminary study conducted at IRNA C Sanglapitdb®enpasar, namely from monthly and annual reports, it
shows that patients with COPD are the fifth of thettpdiseases. On average, 22 COPD patients are tredRd/alC every
month. COPD patients treated at IRNA C complain of shortokbseath and coughing. The patient also looks thinveeeak.
Apart from that,in IRNA C more pharmacological actions are carried out than-pharmacological actions. One non-
pharmacological action that has never been carried oulNat {(Rin COPD patients is progressive muscle relaxation.

"Based on the description of the problem above, reseere interested in conducting research on the effgrbgfessive
muscle relaxation on oxygen saturation in COPD paterBNA C Sanglah Hospital, Denpasar."

2. Methods

The type of research used was pre-experimental with one gretgstpposttest design (Sugiyono, 2010). In the one group
pretest-posttest design, a pre-test is carried out befogegssive muscle relaxation is carried out and then a @stsistcarried
out, namely after progressive muscle relaxation is cawigd The subject approach used in this research is thee daries
approach. The time series or longitudinal approach islieatesearcher observes the dependent variable finstthtbesubjects
observed over a certain period of time to see the influehttee independent variable on the dependent variable¢&sistoro &
Ismael, 2010).

Sample in this study was 21 COPD patients treated at IRN/&AnE April to May 2012 according to the data collectpmeriod
of 6 weeks. The requirements that must be met are ordarrce with the inclusion criteria: COPD patients whowvéaliing to
become respondents, COPD patients who have not recaigiedhéxt bronchodilator (one hour before the next bronthiod),
Cooperative COPD patients. The exclusion critgrithis study are:COPD patients accompanied by anemia (hdnmogialue
<10 mg/dl), COPD patients who experience shock, cardiastaercessive vasoconstriction, COPD patients who amengiv
intravenous drugs/dyes (methylene blue, indigo, carmine), Caaibnts who are unwilling to continue / stop doing peesgive
muscle relaxation.

The place useth this research was Sanglah General Hospital, DenpEsaresearch locatids at IRNA C, namely Angsoka
| and Angsokdl Roomsat Sanglah Hospital, Denpasar. This research was carridcbouiApril 2012 to May 2012

3. Results
a. Research sites

Sanglah Denpasar Central General Hospital is a type A educatiogpital located in the center of Denpasar city, Bali
Province. This hospitak also a referral center hospitfak the regionof Bali, West Nusa Tenggara, East Nusa Tenggara and
other eastern regions of Indonesia. In carrying out sep&aegglah Central General Hospital is headed by a Mairtbirevho is
assisted by 4 (four) directors, namely the Medical andsiNgrDirector, HR and Education Director, Finance Dimectmd
General and Operations Director who are under and rsifgd®ifior President director.

Efforts to provide quality services are carried out by graypiatients based on their needs and type of diseasef whech is
Inpatient Installation C (IRNA C). IRNA C is one of theits developed in the fields of world standard patientisereducation
for doctors, nurses, pharmacy, nutrition as well asareh and innovation in accordance with the vision of RSERglah,
namely to become a world class inpatient installaiiocreate a healthy, independent and just society.

Inpatient Installation C (IRNA C) is a special class I#atment room for inpatient surgery, ENT, genital skid erternal
medicine cases. Inpatient installation C has a bedcitypd 165 beds with five rooms, namely Angsoka |, Angsokaigsoka
lll, Gadung and Cambodia. The number of staff at IRNA C is 12plpe92 nursing staff, 5 billing staff and 6 cleaning servi
staff. WWW.ijrp.org
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Angsoka Room 1 is a treatment room for inpatient surgempd@pedics and urology) and cardlology cases. eanwhite, t
Angsoka Il room is a treatment room for inpatient cageson-tropical internal diseases. The Angsoka | and Ategslorooms
consist of 8 rooms with a capacity of 6 beds in eacrdde staff in the Angsoka | room is 37 people, 25 nurstaff, 1 billing
staff and 6 cleaning service staff. Meanwhile, th& stiaAngsoka Il is 29 people, with details of 22 nursingfstabilling staff
and 6 cleaning service staff.

b. Characteristics of Research Subjects

The subjects of this research were COPD patients undgrgopatient treatment in Angsoka | and Il rooms who were
cooperative and willing to be respondents. After seledtirgsample according to the research criteria, 21 resptsdvere
obtained. The characteristiorespondents based on age and gendasdodows:

10

W 40-29
W 50-59
#60-69
W70-79
W 30-89

Age

Table 1 : The age characteristics of the researchashjere that the largest age range was 60-69 years,yn@umebple
(42.9%).

Gender

W Laki-Laki
IPerempuan
Women

Table 2 : The research subjects with the largest gereter 12 meror 57.1% and 9 women or 42.9%.

c. Observation Results of Resear ch Objects Accor ding to Resear ch Variables

Oxygen Saturation
(Sa02) Frekuensi| Presentase
(%)
Normal(>90 % ) 9 42,9
Abnormal ( <90% ) 12 57,1
Total 21 100

Table 3: The oxygen saturation value before progressiselmrelaxation was given was mostly in the abnormal range
(Sa02<90%) for 12 people (57.1%)

Mean 88,47

Median 88

Minimum 82

Maximum 94 wwwijrp.org
Standard Deviatior 2,99564

Table 4 : Statistical Analysis Before Proggresive Meigttlaxation
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Results of statistical analysis using a computer programxggen saturation values before administering prozdr?tesabvscle
relaxation. The central tendency of the data, namely,atleage value (mean) of oxygen saturation before adminigteri
progressive muscle relaxation was 88.47% and the middie yaledian) was 88%. Meanwhile, for variability or dismersthe
smallest value of oxygen saturation was 85%, the langdge of oxygen saturation was 94% and the standard deviatie
2.99564

Oxygen Saturation
(Sa02) Frekuensi| Presentase
(%)
Normal(>90 % ) 11 52,3
Abnormal ( <90% ) 10 47,6
Total 21 100

Table 5 : The results of identifying the oxygen saturatednes of 21 respondents before being given progressive muscle
relaxation were mostly in the normal range0%) with a frequency of 12 people (52.3%).

Mean 89,33
Median 90
Minimum 82
Maksimum 96
Standard Deviatior| 3,42540

Table 6 : Statistical Analysis After progressive Madgelaxation

Central tendency values include the average value of oxydanatian before giving progressive muscle relaxation c33%.
and the average value of oxygen saturation of 90%. Vatyathispersion of the minimum value of oxygen saturat®o84%, he
maximum valueof oxygen saturatiois 96% and the standard deviatiser8.42540

Before testing the research hypothesis, the data titriest was first carried out using the Shapiro Wilkttd'he results of
the normality test can be seen in Appendix 8. The calonlakesults show that the significance value before adeiring
progressive muscle relaxation is 0.555 and after admimgt@riogressive muscle relaxation is 0.928. Both are egrédaan the
error ratgo=0.05) soit canbe concluded that the data is normally distributed.

The results of the complete analysis of differencesxygen saturation values before and after progressivelentedaxatian,
belowis a brief analysis table of differences in oxygen sétmavalues:

Oxygen Saturatiory Mean | Std. dev.| Df | P value

(Sa02)
Before 88.4762| 2.99364| 20 | 0.002
After 89.3333| 3.42250

Table 7: Paired T-test test resttis differencesn oxygen saturation values before and after giving gssive muscle
relaxation

Difference in mean and standard deviation of oxygen datmrealues before and after giving progressive muscleatian.
Before administration, the average SaO2 was 88.47% witaralasd deviation of 2.99364. After administering progressive
muscle relaxation, the average SaO2 was 89.33% wittdasthdeviation of 3.42250. Based on the results of statistialysis
tests using paired t-test with df=20, a p vadfi®.002 was obtained.

4. Discussion

The conditiondfor being ableto carry out analysis tests using the paired t-testheretihe oxygen saturation data before and
after administering progressive muscle relaxation is atiyrdistributed. After testing the normality of the datangghe Shapiro-
Wilk test, it was concluded that the data was normally distributed.r@fdtsof statistical analysis, namely hypothesis testing
with paired difference tests with the Paired-t tehipw a significance value of 0.002. The significance vakfere and after
progressive muscle relaxation p value (Q)0is smaller than the error level (o= 0.05) so that Ho is rejected and there is an
influence of progressive muscle relaxation on oxygen dainrd he difference in oxygen saturation before anet aftcaused by
progressive muscle relaxation which can increase AT@uption, increase the strength of the respiratory musedace the use
of respiratory muscles and improve lung ventilation fiamct

Progressive muscle relaxation which consists of a @fctentraction, relaxation of the body's muscles amedthing exercise
(diaphragmatic breathing exercises and pursed lips breatfimg)cycle of contraction and relaxation of a group ofybodscles
optimizes the regulation of blood flow or vascularizati@moirault et al, 1999). Although the exact mechanisnctobm is still
unclear, it is thought to be related to changes in syrapathervous system activity including slowing of bloaolM] decreased
blood pressure and decreased pressure on the musculoskgdeeah as well as changes in neuroewdedrimegfunction (Cooke
2011). Slowing blood flow causes vascularization to celld #ssues to become more adequate. Adequate vascularizatio
improves the distributiomf nutrients and oxygeso that regenerationf ATP formation becomes better. Therefore, when the
body muscles contract and relax progressively, thellebeia decrease the constrictiorof the main respiratory muscles and
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additional respiratory muscles and subsequently reduce enetghpatism. Meanwhile, during breathing exerciseihphidEgm
muscles and abdominal muscles consisting of the retiisnanalis transversus, internal abdominalis and external oblique
muscles willbeactively contracted to increase expiratory air flolwe®vood, 2001).

During diaphragmatic breathing exercises, inspiration is gty and deeply. The muscles between the externalwiibs
contract causing the ribs to lift to enlarge the tharaeivity to the front and back and to the sides soititrat-alveolar pressure
decreases and air flows into the alveoli from the aphere. When exhaling, the abdominal muscles contractasicgeintra-
abdominal pressure and causiag upward forceon the diaphragm. Simultaneously with expiration during diaphragmat
breathing exercises, pursed lips breathing can occur (Suk&®08). Pursed lips breathing can increase pressure iordhe
cavity which is transmitted to the bronchi, thereby préing air tapping and collapse of the bronchiolesnduexpiration.
Furthermore, the vertical dimension of the thoraciitgawill decrease further, contraction of the musclesvben the external
ribs reduces the size from front to back and side to sidéatigning the ribs thereby increasing the volume of slitaked. In
addition, contraction and relaxation of a group of body masptegressively helps reduce the need for energy and roxyge
metabolism, thus training COPD patients not to use additiospiratory muscles, namely the strenocleidomastodiscalens
then rapid and ineffective breathing vk reduced.

Based on the pre-test and post-test results, resesugdreanalyze that the combination of the three comp®oéprogressive
muscle relaxatiortanreduce respiratory tract resistance, thereby reducirgidmal residual capacity and increasing ventilation
in COPD patients. Adequate ventilation will further inceesagygen diffusiorin the lungs. Adequate ventilation also stimulates
anincreasen lung elasticity (recoil) so that the PaO2 vadfi@xygen binds to hemoglobin in the tissue.

5. Conclusion

The average oxygen saturation value before administeriogrgesive muscle relaxation was 88.47%. The average oxygen
saturation value after giving progressive muscle relaxatias 89.33%. The effect of progressive muscle relaxatiooxggen
saturation was analyzed using a paired t-test, it wasdfehat the p value before and after progressive muskelration was
0.002, which was smaller than the error level (0=0.05), so it could be concluded that there was an effect of progressive muscle
relaxation on oxygen saturatian.COPD patients at IRNA C Sanglah Hospital Denpasar.
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