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RINGKASAN 

EFEKTIFITAS PENGGUNAAN NIRS (NON INVASIVE RESPIRATORY 
SUPPORT) BUNDLE DAN  DOUBLE SKIN BARRIER HYDROCOLLOID 
TERHADAP PENURUNAN NASAL INJURY PADA BAYI PREMATUR 

DENGAN NASAL CONTINUOUS POSITIVE AIRWAY PRESSURE 

Oleh 

Sakti Rahayu 

Nasal continuous positive airway pressure (NCPAP) merupakan bentuk 

dukungan pernapasan noninvasif yang paling banyak digunakan dan dipelajari 

untuk mengobati bayi prematur dengan sindrom gangguan pernapasan, apnea 

prematuritas, dan displasia bronkopulmonalis (Imbulana et al., 2018). CPAP paling 

sering diberikan melalui interface binasal prongs atau mask prong (masker) yang 

dipasang rapat, untuk menghindari kebocoran. Pemakaian interface binasal prong 

maupun mask prong memberikan tekanan lokal daerah hidung sehingga mudah 

menyebabkan cedera hidung pada bayi baru lahir karena kerentanan kulit bayi. 

Hasil penelitan yang dilakukan oleh Milligan and Goldstein (2017) menggunakan 

NIRS (noninvasive respiratory support) bundle di NICU untuk mengurangi 

komplikasi nasal injury akibat dari pemasangan NCPAP. (Morris, Behr and Smith, 

2015) menggunaan double barrier hydrocolloid dengan interface HHFNC dan 

perawatan yang intensif untuk melindungi melindungi kerusakan hidung. 

Berdasarkan hasil penelitian sebelumnya maka peneliti mencoba untuk melakukan 

kombinasi pengunaan NIRS Bundle dan double skin barrier hydrocolloid untuk 

mengurangi komplikasi nasal injury selama pemakaian NCPAP di ruang NICU. 

Tujuan dari penelitian ini adalah menjelaskan efektifitas penggunaan NIRS (non 
invasive respiratory support) Bundle dan double skin barrier hydrocolloid terhadap 

penurunan nasal injury pada bayi prematur yang mengunakan nasal continuous 
positive airway pressure (NCPAP). 

Bayi prematur (neonates preterm) adalah bayi yang lahir dengan usia 

kehamilan kurang dari 37 minggu dihitung dari HPHT ibu (hari pertama haid 

terakhir)  dan memiliki berat badan yang rendah dari usia normal. Pada bayi 

prematur kematangan semua organ belum tercapai dengan baik. Kondisi ini 

menyebabkan bayi prematur mengalami gangguan pernapasan berupa sindrom 

gawat napas (SGN). Selain itu, kulit prematur bayi belum terbentuk sempurna dan 

kekurangan protein struktur sehingga sifat mekaniknya buruk dan kulitnya mudah 

robek. Continuous Positive Airway Pressure (CPAP) adalah suatu metode untuk 

mempertahankan tekanan positif secara terus menerus pada saluran pernapasan bayi 

baru lahir selama pernapasan spontan. Penggunaan CPAP memiliki komplikasi 

seperti cedera hidung, pneumotoraks, impedasi aliran darah paru, distensi abdomen, 

dan ketidak nyamanan pada bayi yang menyebabkan agitasi dan sulit tidur. Nasal 
injury merupakan salah satu komplikasi yang membahayakan pada bayi akibat 

penggunaan CPAP jangka panjang. Tingkatan pada nasal injury terbagi menjadi 

tiga yaitu: 1) stadium I (ringan), eritema/lekukan tekanan; 2) stadium II (sedang), 

erosi superfisial; dan 3) stadium III (berat), nekrosis dengan hilangnya seluruh 

ketebalan kulit. Peningkatan kualitas perawatan kulit hidung pada bayi prematur 
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yang menerima NCPAP dapat dilakukan dengan intervensi Non Invasive 
Respiratory Support Bundle (NIRS Bundle). 

Penggunaan protokol NIRS Bundle dan pemasangan double skin barrier 
hydrocolloid pada area hidung bayi merupakan intervensi keperawatan yang tepat 

untuk meningkatan kualitas perawatan kulit hidung bayi prematur yang menerima 

NCPAP. Intervensi protokol intervensi NIRS Bundle dan diberikan double skin 
barrier hydrocolloid di area nasal bridge sebelum di pasangkan interface masker 

atau nasal prong merupakan bentuk intervensi keperawatan yang bertujuan 

memberi kenyamanan pada pasien. NIRS Bundle membantu perawat 

mengekplorasi kulit hidung bayi sehingga dapat meminimalkan kerusakan kulit 

hidung sedangkan double skin barrier hydrocolloid akan  menjadi bantalan yang 

melindungi nasal bridge dari tekanan masker hidung sehingga perfusi ke jaringan 

lokal sekitar hidung tidak terganggu, hiperemi di area hidung berkurang dan nasal 
injury pada  nasal bridge, filtrum dan septum hidung dapat dihindarkan. Hipotesis 

penelitian ini adalah terdapat perbedaan yang signifikan terhadap penurunan nasal 
injury pada bayi prematur yang mengunakan NCPAP (nasal continuous positive 
airway pressure) antara kelompok intervensi NIRS (noninvasive respiratory 
support) Bundle dan double skin barrier hydrocolloid terhadap kelompok kontrol. 

Ada pengaruh intervensi NIRS (noninvasive respiratory support) Bundle dan 

pemasangan skin barrier double hydrocolloid pada nasal bridge terhadap 

penurunan nasal injury pada bayi prematur dengan  nasal continuous positive 
airway pressure (NCPAP). 

Design penelitian menggunakan Quasy Experimental Design melalui 

bentuk Posttest- Only Control Design. Sampel penelitian 10 klien kelompok 

perlakukan NIRS Bundle, 10 kelompok perlakuan double skin barrier hydrocolloid, 

10 klien kelompok kontrol, total sampel 30 klien. Cara pengambilan sampel dalam 

penelitian ini menggunakan Purposive sampling. Intervensi yang dilakukan 

kelompok pada NIRS Bundle adalah pemasangan hydrocolloid satu lapis dan 

pemasangan hydrocolloid dua lapis untuk kelompok double skin barrier 
hydrocolloid pada area hidung kemudian dilakukan observasi setiap 12 jam pada kulit 

daerah hidung dan sekitar hidung  dengan cheklist NPUAP setiap hari selama 5 hari untuk 

melihat derajat luka. Analisis data menggunakan Kruskal-Wallis Test untuk analisis 

derajat luka kelompok kontrol terhadap 2 kelompok perlakuan. Mann-Whitney 
untuk menganalisis beda antara kelompok perlakuan dan kelompok kontrol dengan 

nilai signifikan p < 0,05. Sebelum dilakukan analisis data, terlebih dahulu dilakukan 

uji normalitas mengunakan data numerik (skor/nilai) usia gestasi, berat badan lahir, 

derajat luka dan hari perawatan pada kedua kelompok intervensi dan kelompok 

kontrol dengan Shapiro-Wilk dan uji homogenitas. 

Hasil penelitian didapatkan responden berdasarkan usia gestasi baik 

kelompok perlakuan maupun kontrol mempunyai komposisi yang sama yaitu 29 

minggu sampai dengan 34 minggu. Berat badan lahir kisaran 900 gram sampai 

dengan 2300 gram, lama pemakaian CPAP antara 3 sampai 5 hari. Terdapat 

perbedaan bermakna derajat luka kelompok NIRS Bundle (p = 0,001), kelompok 

Double Hydrocolloid (p = 0,01), dan antara ketiga kelompok: kontrol, NIRS Bundle 

dan Double Hydrocolloid (p = 0,001).  

Intervensi NIRS (noninvasive respiratory support) Bundle pada bayi 

prematur dengan NCPAP mempuyai pengaruh terhadap kejadian penurunan nasal 
injury. Kepatuhan perawat dalam melaksanakan NIRS bundle merupakan kunci 
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keberhasilan dalam mengurangi komplikasi nasal injury pada bayi prematur dengan 

NCPAP. Pemasangan skin barrier double hydrocolloid pada nasal bridge 

berpengaruh terhadap kejadian penurunan nasal injury. Pemasangan double barrier 
hydrocolloid pada daerah nasal bridge akan melindungi area hidung bayi karena 

lapisan pelindung sedikit tebal sehingga akan menjadi bantalan yang menahan 

tekanan terus menerus dari interface masker ke area nasal bridge. Usia gestasi yang 

lebih muda dan berat badan yang kecil serta durasi penggunaan NCPAP yang lebih 

lama merupakan faktor resiko terjadinya nasal injury. 

Kesimpulan dari hasil penelitian ini didapatkan Kedua intervensi dalam 

penelitian ini didapatkan hasil yang signifikan menurunkan nasal injury 

dibandingkan dengan kelompok kontrol yang menggunakan perawatan rutin rumah 

sakit. Serta Prosedur rutin prosedur rumah sakit memiliki pengaruh signifikan 

terjadinya nasal injury pada bayi prematur dengan  nasal continuous positive 
airway pressure (NCPAP). Intervensi NIRS (noninvasive respiratory support) 
Bundle dan pemasangan skin barrier double hydrocolloid pada nasal bridge 

memiliki pengaruh signifikan menurunkan nasal injury pada bayi prematur dengan  

nasal continuous positive airway pressure (NCPAP). Saran penelitian terhadap 

pelayanan perawatan diharapkan hasil penelitian ini dijadikan sebagai prosedur 

perawatan pada bayi prematur yang mengunakan alat bantu pernafasan NCPAP. 

Untuk Peneliti selanjutnya diharapkan  penelitian ini dapat dikembangkan dengan 

meneliti dan pembandingkan keefektifan jenis interface lain dengan interface 

masker terhadap kejadian nasal injury pada bayi prematur yang menggunakan alat 

bantu nafas NCPAP.  
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SUMMARY 

EFFECTIVENESS OF USING NIRS (NON INVASIVE RESPIRATORY 
SUPPORT) BUNDLE AND DOUBLE SKIN BARRIER HYDROCOLLOID 

ON REDUCING NASAL INJURY IN PREMATURE INFANTS WITH 
CONTINUOUS POSITIVE AIRWAY PRESSURE 

By: Sakti Rahayu 

Nasal continuous positive airway pressure (NCPAP) is the most widely used 

and studied form of noninvasive respiratory support to treat premature infants with 

respiratory distress syndrome, apnea of prematurity, and bronchopulmonary 
dysplasia (Imbulana et al., 2018). CPAP is most often administered via interface 

binasal prongs or tightly fitted mask prongs (masks), to avoid leakage. The use of 

the interface binasal prong and mask prong provides local pressure on the nasal area 

so that it is easy to cause nasal injury in newborns because of the vulnerability of 

the baby's skin. The results of a study conducted by Milligan and Goldstein (2017) 

used the NIRS (noninvasive respiratory support) bundle in the NICU to reduce 

complications of nasal injury due to NCPAP installation. (Morris, Behr and Smith, 

2015) used a double barrier hydrocolloid with HHFNC interface and intensive care 

to protect against nasal damage. Based on the results of previous studies, the 

researchers tried to combine the use of NIRS Bundle and double skin barrier 

hydrocolloid to reduce nasal injury complications during NCPAP use in the NICU. 

The purpose of this study was to explain the effectiveness of the use of NIRS (non-

invasive respiratory support) Bundle and double skin barrier hydrocolloid in 

reducing nasal injury in premature infants using nasal continuous positive airway 

pressure (NCPAP). 

Preterm infants (preterm neonates) are babies born with a gestational age of 

less than 37 weeks calculated from the mother's HPHT (first day of the last 

menstrual period) and have a lower body weight than normal age. In premature 

infants, the maturity of all organs has not been achieved properly. This condition 

causes premature babies to experience respiratory problems in the form of 

respiratory distress syndrome (SGN). In addition, premature babies' skin is not fully 

formed and lacks structural protein so that its mechanical properties are poor and 

the skin is easily torn. Continuous Positive Airway Pressure (CPAP) is a method of 

maintaining a continuous positive pressure in the newborn's respiratory tract during 

spontaneous breathing. The use of CPAP has complications such as nasal injury, 

pneumothorax, impeded pulmonary blood flow, abdominal distension, and infant 

discomfort that cause agitation and sleeplessness. Nasal injury is one of the 

dangerous complications in infants due to long-term use of CPAP. The stages of 

nasal injury are divided into three, namely: 1) stage I (mild), erythema/pressure 

indentation; 2) stage II (moderate), superficial erosion; and 3) stage III (severe), 

necrosis with complete loss of skin thickness. Improving the quality of nasal skin 

care in premature infants receiving NCPAP can be done with the Non Invasive 

Respiratory Support Bundle (NIRS Bundle) intervention. 

The use of the NIRS Bundle protocol and the installation of a double skin 

barrier hydrocolloid in the baby's nose area is an appropriate nursing intervention 

to improve the quality of nasal skin care for premature babies who receive NCPAP. 
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The NIRS Bundle intervention protocol and given a double skin barrier 

hydrocolloid in the nasal bridge area before the mask or nasal prong interface is 

attached is a form of nursing intervention that aims to provide comfort to the patient. 

The NIRS Bundle helps nurses explore the baby's nasal skin so as to minimize nasal 

skin damage while the double skin barrier hydrocolloid will be a cushion that 

protects the nasal bridge from the pressure of the nasal mask so that perfusion to 

local tissues around the nose is not disturbed, hyperemia in the nose area is reduced 

and nasal injury bridge, philtrum and nasal septum can be avoided. The hypothesis 

of this study is that there is a significant difference in reducing nasal injury in 

premature infants using NCPAP (nasal continuous positive airway pressure) 

between the intervention group NIRS (noninvasive respiratory support) Bundle and 

double skin barrier hydrocolloid against the control group. There is an effect of 

NIRS intervention (noninvasive respiratory support) Bundle and installation of skin 

barrier double hydrocolloid on nasal bridge to decrease nasal injury in premature 

infants with nasal continuous positive airway pressure (NCPAP). 

The research design used Quasy Experimental Design in the form of 

Posttest-Only Control Design. The study sample was 10 clients in the NIRS Bundle 

treatment group, 10 in the double skin barrier hydrocolloid treatment group, 10 

clients in the control group,  a total sample of 30 clients. The sampling method in 

this study used purposive sampling. The intervention carried out by the group on 

the NIRS Bundle was the installation of a single layer of hydrocolloid and the 

installation of two layers of hydrocolloid for the double skin barrier hydrocolloid 

group in the nose area, then observations were made every 12 hours on the skin of 

the nose and around the nose with the NPUAP checklist every day for 5 days to see 

the degree of wound. Data analysis used the Kruskal-Wallis Test for the analysis of 

the degree of injury of the control group to the 2 treatment groups. Mann-Whitney 

to analyze the difference between the treatment group and the control group with a 

significant value of p < 0.05. Prior to data analysis, a normality test was first 

performed using numerical data (score/value) of gestational age, birth weight, 

degree of injury and days of treatment the two intervention groups and the control 

group and using Shapiro-Wilk and homogeneity tests. 

The results showed that respondents based on gestational age both treatment 

groups and control had the same composition, namely 29 weeks to 34 weeks. Birth 

weight ranges from 900 grams to 2300 grams, the duration of CPAP use is between 

3 to 5 days. There was a significant difference in the degree of injury between the 

NIRS Bundle group (p = 0.001), with the Double Hydrocolloid group (p = 0.01), 

and between the three groups: control, NIRS Bundle and Double Hydrocolloid (p 

= 0.001).Intervention NIRS (non invasive respiratory support) Bundle in premature 

infants with NCPAP has an effect on the incidence of nasal injury reduction. Nurse 

compliance in implementing the NIRS bundle is the key to success in reducing nasal 

injury in premature infants with NCPAP. The using of a double hydrocolloid skin 

barrier on the nasal bridge has an effect on decreasing the incidence of nasal injury. 

The using of a double barrier hydrocolloid in the nasal bridge area will protect the 

infant's nose area because the protective layer is a little thick so that it will become 

a cushion that withstands continuous pressure from the mask interface to the nasal 

bridge area. Younger gestational age, low body weight and longer duration of 

NCPAP use are risk factors for nasal injury. 
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Intervention NIRS (non invasive respiratory support) Bundle in premature 

infants with NCPAP has an effect on the incidence of nasal injury reduction. Nurse 

compliance in implementing the NIRS bundle is the key to success in reducing nasal 

injury complications in premature infants with NCPAP. The using  of a double 

hydrocolloid skin barrier on the nasal bridge has an effect on the incidence of nasal 

injury. The installation of a double barrier hydrocolloid in the nasal bridge area will 

protect the baby's nose area because the protective layer is a little thick so that it 

will become a cushion that withstands continuous pressure from the mask interface 

to the nasal bridge area. Younger gestational age and low body weight and longer 

duration of NCPAP use are risk factors for nasal injury. 

The conclusion from the results of this study was that the two interventions 

in this study showed significant results in reducing nasal injury compared to the 

control group who used routine hospital care. And routine hospital procedures have 

a significant effect on the occurrence of nasal injury in premature infants with nasal 

continuous positive airway pressure (NCPAP). NIRS intervention (noninvasive 

respiratory support) Bundle and skin barrier double hydrocolloid in nasal bridge 

had a significant effect in reducing nasal injury in premature infants with nasal 

continuous positive airway pressure (NCPAP). Suggestions for research on care 

services are expected that the results of this study can be used as a treatment 

procedure for premature babies who use NCPAP breathing apparatus. For future 

researchers, it is hoped that this research can be developed by examining and 

comparing the effectiveness of other types of interfaces with mask interfaces on the 

incidence of nasal injury in premature infants using NCPAP. 
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ABSTRAK 

EFEKTIFITAS PENGGUNAAN NIRS (NON INVASIVE RESPIRATORY 
SUPPORT) BUNDLE DAN  DOUBLE SKIN BARRIER HYDROCOLLOID 
TERHADAP PENURUNAN NASAL INJURY PADA BAYI PREMATUR 

DENGAN NASAL CONTINUOUS POSITIVE AIRWAY PRESSURE 

Oleh 

Sakti Rahayu 

Pendahuluan : Bayi prematur mempunyai sistem pernafasan yang belum matang 

secara fisiologis, sehingga memerlukan NCPAP  (Nasal continuous positive airway 

pressure) sebagai bentuk dukungan pernapasan noninvasif sebagai terapi oksigen  

bayi prematur dengan sindrom gangguan pernapasan. Pemakaian interface binasal 
prong maupun mask prong memberikan tekanan lokal  daerah hidung sehingga 

mudah menyebabkan cedera hidung pada bayi baru lahir karena kerentanan kulit 

bayi. Tujuan penelitian ini untuk menganalisis efektifitas penggunaan NIRS  

Bundle dan  double skin barrier hydrocolloid terhadap penurunan nasal injury pada 

bayi prematur yang mengunakan  NCPAP. Metode : Design penelitian  

menggunakan Quasy Experimental Design melalui bentuk Posttest- Only Control 
Design. Sampel penelitian 10 klien kelompok kontrol, 10 klien kelompok 

perlakukan NIRS Bundle, 10 kelompok perlakuan double skin barrier hydrocolloid, 

total sampel 30 klien. Cara pengambilan sampel dalam penelitian ini menggunakan 

Purposive sampling. Intervensi yang dilakukan kelompok pada NIRS Bundle 

adalah pemasangan hydrocolloid satu lapis dan pemasangan hydrocolloid dua lapis 

untuk kelompok double skin barrier hydrocolloid  pada area hidung dilakukan 

observasi setiap 12 jam pada kulit daerah hidung dan sekitar hidung  dengan cheklist 

NPUAP setiap hari selama 5 hari untuk melihat derajat luka. Analisis data 

menggunakan Kruskal-Wallis Test dan Mann-Whitney. Hasil :  intervensi NIRS 

Bundle dan pemasangan double skin barrier hydrocolloid berpengaruh signifikan 

terhadap penurunan nasal injury pada bayi prematur dengan NCPAP. Diskusi dan 
Simpulan : Intervensi kelompok perlakuan NIRS Bundle dan pemasangan skin 
barrier double hydrocolloid pada nasal bridge memiliki pengaruh menurunkan   
nasal injury pada bayi prematur dengan  (NCPAP). Usia gestasi dan durasi 

pemakaian NCPAP mempunyai pengaruh terjadinya nasal injury. 

 

Kata Kunci : Hydrocolloid, Nasal Injury, Neonate, NCPAP, NIRS Bundle 
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ABSTRACT 

EFFECTIVENESS OF USING NIRS (NON INVASIVE RESPIRATORY 
SUPPORT) BUNDLE AND DOUBLE SKIN BARRIER HYDROCOLLOID 

ON REDUCING NASAL INJURY IN PREMATURE INFANTS WITH 
CONTINUOUS POSITIVE AIRWAY PRESSURE 

By: Sakti Rahayu 

Introduction: Premature infants have a physiologically immature respiratory 

system, so NCPAP is a form of non-invasive respiratory support as oxygen therapy 

for premature infants with respiratory distress syndrome. The use of the binasal 

prong and mask prong interfaces provides local pressure on the nasal area that easy 

to causes nasal injury in newborns because of the vulnerability of th  infant’s skin. 

The purpose of this study was to analyze the effectiveness of using NIRS Bundle 

and double skin barrier hydrocolloid to reduce nasal injury in premature infants 

using NCPAP. Methods: The study used Quasy Experimental Design in the form 

of Posttest-Only Control Design. The study sample was 10 subjects in the control 

group, 10 subjects in the NIRS Bundle group, 1and 0 in the double skin barrier 

hydrocolloid group, a total sample of 30 subjects. The sampling method used 

purposive sampling. The intervention group was the NIRS Bundle use a single layer 

of hydrocolloid and two layers of hydrocolloid for the double skin barrier in the 

nasal area. Observations were made every 12 hours on the skin of the nasal and 

around the n al  with the NPUAP checklist every day for 5 days to see the degree 

of injury.  Data analysis using Kruskal-Wallis Test and Mann-Whitney. Result: 
NIRS Bundle intervention and using of a double skin barrier hydrocolloid had a 

significant effect on reducing nasal injury in premature infants with NCPAP. 
Discussion and Conclusions  The intervention of the NIRS Bundle treatment and 

the using of a double hydrocolloid skin barrier on the nasal bridge had the effect of 

reducing nasal injury in premature infants with NCPAP. Gestational age and 

duration of use of NCPAP have an influence on the occurrence of nasal injury. 
 

Key Word :  Hydrocolloid, Nasal Injury, NCPAP, Neonate, NIRS Bundle 
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