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Abstract

Pure and Fresh, is the air condition that everyone dreams of anywhere and anytime,
including sick people in the Hospital Treatment Room. The germ index and room
dust content also affect the comfort and health of residents which is a standard quality
standard for microbiological and physical parameters for hospital air. This study aims
to analyze the effect of HEPA air purification in reducing germ numbers in the
isolation treatment room of Kediri Regency Hospital, and the specific purpose of this
study is to analyze the difference in the number of airborne germs in the isolation
treatment room of Kediri Regency Hospital before and after the use of HEPA air
purification, This study uses a pre-experimental design. The sample of this study was
5 class 1 rooms of the Isolation Treatment Room of Kediri Regency Hospital. The
sampling technique is total sampling. The Wilcokson test was used for data analysis
with a significant level (o) = 0.05. The results of the data analysis showed that there
was a difference in the number of airborne germs in the isolation treatment room of
Kediri District Hospital between before the use of Air Purification HEPA and after
the use of Air Purification HEPA. So the use of Air Purification HEPA has an
influence on the number of airborne germs in the isolation treatment room of Kediri
Regency Hospital.
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Introduction

Pure and Fresh, is the air condition that everyone wants anywhere and anytime,
including sick people in the Hospital Treatment Room. A clean environment in hospitals
is needed to support the health of patients and to reduce the chances of harm to patients
who have weak immune systems (Kemenkes, 2012). Hospital rooms have different
functions depending on the type of disease or the severity of the patient, and also
depending on different medical procedures, thus requiring air conditioning with different
levels of cleanliness (Kemenkes, 2012).

As a reference, the air is declared clean if there are no gases, pollutants and smoke.
It is said to be sterile if the total density or concentration of germ numbers in the air does
not exceed the specified Germ Number Index (Kemenkes, 2004). Air containing
microorganisms can be a medium for disease transmission (airborne disease) this can
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occur without contact with patients or with contaminated objects, transmission is by
breathing air. These microorganisms are spread in the air through patients coughing,
sneezing, talking and laughing. In this process, saliva and mucus come out in the form of
droplets or nuclei (Catur Puspawati, 2020). Based on the air microbiological examination
in the second semester of 2020, the Germ Number Index in the isolation room (Jasmine)
of the Kediri District Hospital is Isolation A of 46 CFU/m3 and Isolation B of 24 CFU/m3.
This figure shows that not all airborne germ numbers in the treatment room, especially
the isolation room, meet the existing standards, namely according to the Regulation of the
Minister of Health of the Republic of Indonesia Number: 07 of 2019. Regarding Hospital
Environmental Health Requirements, which is 35 CFU/m3. Meanwhile, the particulate
matter measured based on PM 10 was recorded at 35 g/m3. The data shows the truth of
the fact that room air contains pollutants (germs and dust levels) that can interfere with
health and must be handled.

Hospitals as a place of health services for the community must meet health
requirements, one of which is air quality. Good air quality is defined as air that is free of
contaminants, causes of irritation, discomfort or disturbance to the health of occupants.
The index of the number of germs and the level of dust (particulate matter) of the room
also affects the comfort and health of the occupants, which are the standard quality
standards for microbiological and physical parameters for hospital air in accordance with
the Regulation of the Minister of Health No. 7 of 2019. To ensure air quality standards,
it is necessary to monitor room air quality at least 2 (two) times a year, sampling and
inspection of air quality parameters (germs, dust, and gases). (Kemenkes, 2019).

The use of air purification (HEPA Filter) is believed to have an important role in
maintaining indoor air quality by reducing small air particles such as smoke and dust. Air
purification has several filtration systems in it, one of which is the High Efficiency
Particulate Air (HEPA) Filter which is effectively 99.97% capable of filtering very fine
particles up to 0.3 m. HEPA air purification is very important in preventing the spread of
bacterial and viral organisms in the air (David A. Christopherson, 2020). Air purifying
systems are proven to be able to help and optimize the cleanliness of the air and the
environment from harmful pathogens such as fungi, bacteria, and viruses (Hamilton
Thorne, 2020).

Himanshu Mittal's research (2011), on the ability of microorganisms to live in the
use of HEPA filters, showed that microorganisms could not survive after 48 hours of
normal use of HEPA filters. Furthermore, the results of Dae Hoon Park's research (2011),
stated that HEPA Air Filters are able to fight airborne infectious microorganisms, the
spread of bacterial and viral organisms in the air. Not many studies have examined the
ability of HEPA Air Purification in reducing the number of airborne germs and dust levels
in the room. The ability of HEPA Air Purification in cleaning indoor air pollutants makes
researchers interested in analyzing HEPA Air Purification in reducing germ numbers and
particulate matter levels in the isolation treatment room of the Kediri District Hospital.
The germ number index in this study was measured using Plate Count Agar (PCA) media
with the volumetric air sampling method before and after HEPA Air Purification, while
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the dust content (particulate matter) was measured using Low VVolume Air Sampler (LVS)
equipment with hydrophobic filter paper with pore size 0.5 m.

Research Method

This study uses a Quantitative Approach Method. The following is the data collection
process.
Data Collection Process

Data collection in this study was carried out with the following stages:

1. Sampling (germ count) before the Air Purification HEPA Hospital Grade “NATIF” is
turned on.

This was done after the Air Purification HEPA Hospital Grade "NATIF" had
been turned off for 9-10 hours, based on the research of Neti Yuliana (2008) which
stated that maximum bacterial growth (log phase) occurred at 3 to 9 hours. Meanwhile,
Wahyuning (2018) stated that the maximum bacterial growth (log phase) on Carboxy
Methyl Cellulose media occurred at the 8th and 9th hours.

From the results of the two studies, it was concluded that the effect of using
HEPA Air Purification would not give meaning to the room air after being turned off
for 9 hours. This 9 hour time is the basis for this research to conduct a sampling of
indoor air bacteria after the HEPA Air Purification is turned off.

2. Sampling (germ count) after the Air Purification HEPA Hospital Grade “NATIF” is
turned on.

This is done 2 (two) days after the Air Purification HEPA Hospital Grade
“NATIF” is turned on. In accordance with the results of research by Nunu Wati R
(2014) which stated that there was E. Coli bacteria in agar media that were stored for
0 days, 2 days, 4 days and 6 days. With the largest number of colonies occurring on
day 2. Agus Niar F (2016) stated that the logarithmic growth rate of pseudomonas
bacteria occurred on day 2 to day 4 and there had been a slowdown after day 5.

From the results of these two studies, it can be concluded that the largest
number of colonies occurred on day 2, this is what underlies this research to conduct
sampling of indoor air bacteria on day 2 after HEPA Air Purification is turned on.

The measurement of variables is carried out in the following way:

The measurement of the number of germs in the air is done by placing a petri dish
containing agar media in the isolation treatment room. Petri dishes in volumetric air
sampling were left open for 15 minutes so that the agar medium was exposed to room air.
After 15 minutes, each dish was covered and labeled. Petri dishes that have been labeled
are put into the sample box and taken to the Microbiology Laboratory for microbiological
testing. After that, the petri dishes were incubated for 48 hours at 370C and then the
growth was observed. If for 48 hours a positive result is obtained, namely the agar
medium is overgrown with microorganisms, then proceed with the calculation of bacteria
(germ number) with units of CFU/m3.

Test Statistics
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Manual data processing was carried out on the total number of bacterial colonies
(germ numbers) in the room without the use of an air purifier, and in a room with the use
of an air purifier. The data is presented in tabular form and processing using Microsoft
Excel.

In this study, the data obtained from the observations were analyzed statistically
using SPSS analysis, namely the paired sample T test to see:

1. s there a difference in the number of germs between a room without the use of an
air purifier, and a room with the use of an air purifier with the interpretation of the
results as follows: If the value is significant / P-Value > 0.05; then Ho is accepted if
the value is significant / P-Value <0.05; then Ho is rejected.

2. Is there a difference in air dust levels between a room without the use of an air
purifier, and a room with the use of an air purifier with the interpretation of the results
as follows: If the value is significant / P-Value > 0.05; then Ho is accepted if the
value is significant / P-Value <0.05; then Ho is rejected.

In this study, the data obtained from the observations were analyzed statistically
using SPSS analysis, namely the paired sample T test if the distribution of the research
data was normal, if the distribution of the research data was abnormal then the data were
analyzed using the Wilcoxon test.

Results and Discussion

A. Univariate Analysis
An overview of the airborne germ numbers in the isolation treatment room of the
Kediri Regency General Hospital can be seen in table 1 below.

Table 1
Overview of Germ Numbers and Dust Levels in the Treatment Group
Number of bacteria (CFU /md)
Before HEPA After HEPA

No. Room Room Name

1 Jasmine 1 31 25

2 Jasmine 2 33 10

3 Jasmine 3 35 31

4 Jasmine 4 28 10

5 Jasmine 5 27 18
Table 2

Descriptive Statistics
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Std.
N Mean Deviation Minimum Maximum
Before HEPA 5 30.8000 3.34664 27.00 35.00
After HEPA 5 18.8000 9.25743 10.00 31.00

From table 2, it is known that before the use of HEPA the highest germ
number was 35 CFU/m3 and the lowest was 27 CFU/m3 with an average of 30.80
CFU/m3, while after using HEPA the highest germ number was 31 CFU/m3 and the
lowest was 10 CFU/m3. with an average of 18.80 CFU/m3.

B. Data Normality Test

An illustration of the distribution of airborne germ numbers in the isolation
treatment room at the Kediri Regency General Hospital can be seen in the graph
below.
1. Normality of the number of germs in the air before using HEPA

Table 3
Test for Normality of Germ Numbers Before Use of HEPA
Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig.  Statistic df Sig.
Before HEPA ,199 5 ,200" ,950 5 737

*, This is a lower bound of the true significance.
a. Lilliefors Significance Correction

From Table 3 above, the significant value of P-Value is: 0.737; so that >
from the value of : 0.05 ; then Ho is accepted so that it can be concluded that the
distribution of the data on the number of germs before the use of HEPA was not
normal.

For more details, it can also be seen from graph 4.1, where the distribution
of data is outside a straight line so that the distribution of data is not normal.

Graph 1
Normality of Airborne Germ Numbers Before HEPA Use
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Normal Q-Q Plot of SebelumHEPA

Expected Normal

26 28 30 32 34 36

Observed Value

2. Normality of airborne germ numbers after using HEPA

Table 4
Test for Normality of Germ Numbers Before Use of HEPA
Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig.  Statistic df Sig.
After HEPA 229 5 ,200° ,901 5 417

*, This is a lower bound of the true significance.
a. Lilliefors Significance Correction

From Table 4 above, the significant value of P-Value is: 0.417; so that >
from the value of : 0.05 ; then Ho is accepted so that it can be concluded that the
distribution of data on the number of germs after using HEPA is not normal.

For more details, it can also be seen from graph 4.1, where the distribution
of the data is outside a straight line so that the data distribution is not normal.

Graph 2
Normality of airborne germ numbers after using HEPA
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Normal Q-Q Plot of SetelahHEPA

Expected Normal
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Observed Value

C. Bivariate Analysis
In this study, paired sample T test analysis could not be used because the
research data were not normally distributed, so the data were tested using the Wilcoxon
test.

Tabel 5
Test Statistik Wilcoxon
Test Statistics”
Aftrer HEPA - Before HEPA
Z -2.0232
Asymp. Sig. (2-tailed) .043

a. Based on positive ranks.
b. Wilcoxon Signed Ranks Test

From Table 5 it is known that: The results of statistical tests (Wilcoxon)
obtained a significant value of 0.043 (p value < 0.05), then HO is rejected, meaning
that there is a difference in the number of airborne germs in the Isolation treatment
room of the Kediri District Hospital between before the use of HEPA Air Purification
and after the use of water. HEPA Purification. So the use of HEPA Air Purification
has an influence on the number of airborne germs in the Isolation treatment room of
the Kediri District Hospital.

Discussion

Based on the results of the bivariate analysis, it proved that there was a difference
in the number of airborne germs in the Isolation treatment room of the Kediri District
Hospital between before the use of HEPA Air Purification and after the use of HEPA Air
Purification. The results of the univariate analysis revealed that all the rooms studied had
a decrease in the number of airborne germs.

These findings are in line with Hamilton Thorne (2020), stating that the Air
purifying system is proven to be able to help and optimize the cleanliness of the air and
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the environment from harmful pathogens such as fungi, bacteria, and viruses. According
to David A. Christopherson (2020), explained that the use of air purification (HEPA
Filter) is believed to have an important role in maintaining indoor air quality by reducing
small air particles such as smoke and dust. Air purification has several filtration systems
in it, one of which is the High Efficiency Particulate Air (HEPA) Filter which is
effectively 99.97% capable of filtering very fine particles up to 0.3 m. HEPA air
purification is very important in preventing the spread of bacterial and viral organisms in
the air.

Cleaning actions (sweeping and mopping) the isolation treatment room of the
Kediri Regency General Hospital, which was carried out 2 (two) times a day, in the
morning and afternoon. While the cleaning of walls, ceilings and furniture is carried out
once a week or after the room is not occupied by the patient (the patient goes home), then
after the room is not occupied by the patient (the patient goes home), the room air is
disinfected using drymist equipment with 5% H202 material. . The cleaning action factor
described above also causes the air quality in the isolation treatment room of the Kediri
Regency General Hospital to be good, in the sense of meeting the microbiological
parameter quality standards for hospital air in accordance with the Decree of the Minister
of Health no. 1204 of 2004 concerning Hospital Environmental Health Requirements
where the entire value of germ numbers before or after the use of HEPA Air Purification
is still far below the maximum value limit of 200-400 CFU/M3.

Conclusions

Based on the results of the study, it can be concluded that before the use of HEPA,
the highest germ number was 35 CFU/m3 and the lowest was 27 CFU/m3 with an average
of 30.80 CFU/m3. And after the use of HEPA, the highest germ number was 31 CFU/m3
and the lowest was 10 CFU/m3 with an average of 18.80 CFU/m3. The results of the
Bivariate Analysis proved that there was a difference in the number of airborne germs in
the Isolation treatment room of the Kediri District Hospital between before the use of
HEPA Air Purification and after the use of HEPA Air Purification. The results of the
univariate analysis revealed that all the rooms studied had a decrease in the number of
airborne germs. The use of air purification (HEPA Filter) is believed to have an important
role in maintaining indoor air quality by reducing small air particles such as smoke and
dust. Air purification has several filtration systems in it, one of which is the High
Efficiency Particulate Air (HEPA) Filter which is effectively 99.97% capable of filtering
very fine particles up to 0.3 m. HEPA air purification is very important in preventing the
spread of bacterial and viral organisms in the air.

16552 Syntax Literate, VVol. 7, No. 11, November 2022



BIBLIOGRAFI

Agusniar Furkani Listyawati, (2016). Jurnal llmiah Kedokteran Wijaya Kusuma Vol. 5,
No. 2, September. Pola Pertumbuhan Pseudomonas sp. dengan Menggunakan
Variasi konsentrasi D-glukosa dalam Media Pertumbuhan terhadap Waktu
Inkubasi.

Andriani, Yulianti, Posmaningsih, (2014). Jurnal Kesehatan Lingkungan Vol. 4 no 1,
Studi Tentang Keadaan Sanitasi.

Catur Puspawati, Kuat Prabowo, Pujiono, (2020). Kesehatan Lingkungan Teori dan
Aplikasi Kedokteran. EGC. Jakarta

Dae Hoon Park, Yun Haeng Joe, Amin Piri, Sanggwon An, &Jungho Hwang. (2020).
Determination of Air Filter Anti-Viral Efficiency against an Airborne Infectious
Virus. US National Library of Medicine - Published online.

Darmadi, (2008). Infeksi Nosokomial Problematika dan Pengendaliannya. Salemba
Medika. Jakarta.

David A. Christopherson, William C. Yao, Mingming Lu, R. Vijayakumar, & Ahmad R.
Sedaghat (2020). High-Efficiency Particulate Air Filters in the Era of COVID-19 :
Function and Efficacy. American Academy of Otolaryngology—Head and Neck
Surgery Foundation 2020 Reprints and
permission:sagepub.com/journalsPermissions.nav DOl:
10.1177/0194599820941838. http://otojournal.org.

Fitria Fatma, Rizki Ramadhani, (2020). Jurnal Human Care. Volume 5; No.3. Perbedaan
jumlah angka kuman udara berdasarkan hari dalam ruangan di Puskesmas Guguk
Panjang. Prodi Ilmu Kesehatan Masyarakat, Universitas Fort De Kock

Hamilton Thorne, Inc. (2020). Air Purification HEPA Hospital Grade (NATIF). All rights
reserved. Beverly, MA 01915 USA.

Himanshu Mittal, Simon R. Parks, Thomas Pottage, James T. Walker*, and Allan M.
Bennett. (2011). Survival of Microorganisms on HEPA Filters Applied Biosafety
Vol. 16, No. 3, Health Protection Agency, Porton Down, Salisbury, Wiltshire,
United Kingdom.
https://www.hamiltonthorne.com/index.php/portable-zandair-100p-pathology.

Jurnal Kesehatan Masyarakat (e-Journal). Volume 4, Nomor 4, Oktober 2016 (ISSN:
2356-3346). faktor-faktor yang berhubungan dengan angka kuman udara di rawat
inap kelas tiga RSUD Dr. Moewardi Surakarta http://ejournal-
sl.undip.ac.id/index.php/jkm

How to cite: Joko Sasmito, Indasah (2022) Hepa Water Purification Influence on Decreasing Germs Number in
Isolation Treatment Room Kediri Regency Hospital, (7) 11, http://dx.doi.org/10.36418/syntax-
literate.v7i11.11698

E-ISSN: 2548-1398

Published by: Ridwan Institute



http://dx.doi.org/10.36418/syntax-literate.v7i11.11698
http://dx.doi.org/10.36418/syntax-literate.v7i11.11698
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1478238617&1&&
https://ridwaninstitute.co.id/?gclid=Cj0KCQjw1PSDBhDbARIsAPeTqre27WQEOvDsM7Po0dunLb1i14pZaIdIwjZrij7qwSYYKq8ZCrnzYSoaAumDEALw_wcB

Joko Sasmito, Indasah

Kementerian Kesehatan RI (2012). Pedoman Teknis Fasilitas Rumah Sakit Kelas B.
Jakarta.

Kementerian Kesehatan RI (2012). Pedoman Teknis Prasarana Sistem Tata Udara pada
Bangunan Rumah Sakit Jakarta.

Kementerian Kesehatan RI (2012). Pedoman Teknis Ruang Isolasi. Jakarta

Kementerian Kesehatan RI (2020). Pedoman Teknis Bangunan dan Prasarana Ruang
Isolasi Penyakit Infeksi Emerging (PIE). Jakarta.

Kementerian Kesehatan RI. Keputusan Menteri Kesehatan Republik Indonesia Nomor
1204/MENKES/SK/X/2004 tentang Persyaratan Kesehatan Lingkungan Rumah
sakit. Jakarta

Koes Irianto, (2014). Bakteriologi, Mikrobiologi dan Virologi. Panduan Medis dan
Klinis. Alfabeta. Bandung.

Liena Sofiana, Dwi Wahyuni (2016). pengaruh antara sterilisasi ozon terhadap penurunan
angka kuman udara di ruang rawat inap di RSU PKU Muhammadiyah Bantul. Jurnal
KESMAS Vol. 9, No. 1, Maret 2015 : 19 — 24. Fakultas Kesehatan Masyarakat,
Universitas Ahmad Dahlan, Yogyakarta.

N. Wahyuningsih dan E. Zulaika, (2018). Jurnal Sains dan Seni ITS Vol. 7, No. 2, 2337-
3520, Perbandingan Pertumbuhan Bakteri Selulolitik Pada Media Nutrient Broth dan
Carboxy Methyl Cellulose.

Neti Yuliana, (2008). Jurnal Teknologi Industri dan Hasil Pertanian Volume 13, No. 2,
September. Kinetika Pertumbuhan Bakteri Asam Laktat Isolat T5 yang Berasal Dari
Tempoyak.

Nunu Wati Raharusun, (2014). Analisis Pertumbuhan Bakteri E. Coli Pada Berbagai
Lama Penyimpanan Agar-Agar Dingin, Pendidikan Biologi Fakultas Ilmu Tarbiyah
dan Keguruan IAIN Ambon, SKipsi.

Queeniza Ulya Yonata, (2020). Jurnal Penelitian Kesehatan Suara Forikes. Volume 11
Nomor 3. Faktor yang Berhubungan dengan Angka Kuman Udara di Rumah Sakit
Soemitro Surabaya. Jurusan Kesehatan Lingkungan, Poltekkes Kemenkes Surabaya.

Rani Prihatmanti, (2016). Majalah Rumahku, No. 118. Hal.48-49 kualitas udara dalam
ruangan.

Robert A. Pollack, (2014). Praktik Laboratorium Mikrobiologi. Alih Bahasa Triashira
Laksmhi. Kedokteran EGC. Jakarta.

Romie Priyastama, (2017). Buku Sakti Kuasai SPSS Pengolahan Data dan Analisis Data.
Start Up. Bantul.

16554 Syntax Literate, VVol. 7, No. 11, November 2022



Hepa Water Purification Influence on Decreasing Germs Number in Isolation Treatment
Room Kediri Regency Hospital

Soekidjo Notoatmodjo, (2012). Metodologi Penelitian Kesehatan. Rineka Cipta. Jakarta.

Syaifuddin, (2021). llmu Biomedik Dasar Il Untuk Keperawatan dan Kebidanan.
Kedokteran EGC. Jakarta.

Titik C, Hutwan, Julius, (2020). Jurnal Pembangunan Berkelanjutan, Volume 3 Issue 2
Program Studi Magister llmu Lingkungan Universitas Jambi. Analisis Kualitas
Mikrobiologi Udara Dalam Kamar Operasi Pada Instalasi Bedah Sentral Rumah
Sakit “ X “ Kota Jambi.

Yu Huang, Steven Sai Hang Ho, Yanfeng Lu, Ruiyuan Niu, Lifeng Xu, Junji Cao, &
Shuncheng Lee (2016). Removal of Indoor Volatile Organic Compounds via
Photocatalytic Oxidation: A Short Review and Prospect. Molecules 2016, 21, 56;
doi:10.3390/molecules21010056www.mdpi.com/journal/molecules.

Copyright holder:
Joko Sasmito, Indasah (2022)

First publication right:
Syntax Literate: Jurnal limiah Indonesia

This article is licensed under:

Syntax Literate, VVol. 7, No. 11, November 2022 16555


http://jurnal.syntaxliterate.co.id/index.php/syntax-literate/article/view/2701

