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Abstract— Microbes in the atr found in the form of bioaerosol. Air contaminated with microbes become medium
SJor transmission of disease. This study aimed 1o identify the profile of airborne microbes in Kudus General
Hospiral. The siudy conducted in Kudus Regency, Central Java, Indonesia in 2009, The research wsed cross
sectional design. The number of samples was 30 rooms. The analvsis carvied owt quantitatively and gualitatively

to showed the number and tvpes of microbes found. The resulis showed an average airborne microbes count of
309.6 CFU / M?. The most common bacteria found were Staphylococcus epidemidis and Bacillus subiilis. The
maost commonly found fungus was mold (33.3%). The finding of microbes in the air showed that hospital air was
polluted and had the potential to the disease transmition. Therefore, the hospital needs 10 make effective control

efforts.
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. INTRODUCTION

The hospital environment has a rsk to be contaminated
with pathogenic microorganisms. Microorganisms can be
transmitted from their source to hosts through direct or
indirect contact either in the air or through vectors [1].
Regulation of the Minister of Health of the Republic of
Indonesia Number 7, 2019 concerning Hospital
Environmental Health article 2 states that a healthy
environment for a hospital is determined through the
achievement or fulfillment of environmental health quality
standards and health requirements. One of the
environmental health parameters used in  hospital
environmental health requirements is air quality [2].

Hospitals as one of the public facilities certainly have the
potential for microbiological air pollution. This is also
supported by activities in hospitals that are very close to
microbes. Interaction between visitors can increase the
potential for microbial contamination in the air. Dropet in
sick patients can sprinkle fluids that contain microbes. A
study shows microbes in the air are in the form of
bioaerosol where they contribute 5-34% of air pollution in

g room [3].

uman health is influenced by various factors including
microorganisms that exist in the environment where
people spend most of their lives (around 90%) [4]. The
study of microorganisms in the air environment in the
room is important because it provides information and
understanding of microbes found g the hospital
environment. The hospital is a place where patients are
treated which has an influence on the health of patients
who are recovering or contracting infections which can
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oomplicatuor improve the patient's condition [5].
Therefore it is necessary to monitor and control indoor air
microbes  for ocn:oaticmal safety and public health,
especially patients in hospitals.

The presence of Siaphyviococcus aureus and Strepiococcus
pyogenes @@ hospitals is a very serious global public health
problem. The most common bacterial skin infections are
caused by Swphviococcus awrens and Streplococcus
pyogenes.  Staphvlococcus aurens and  Strepiococcus
pyvogenes are common pathogens found in hospitals that
Ccan cause severe invasive infections [6].

This study aimed to identify the number of airborne
microbes and types of microbes at the Regional General
Hospital Dr. Loekmono Hadi Kudus. In this study, the
types of microbes identified were Bacillus subrilis,
Staphylococeus epidermidis, Escherichia coli, Klebsiella,
Staphiviococcus awreus, mold and penicillium.

II. METHODOLOGY

This type of research was observational analytic with cross
sectional approach. The room to be taken as a sample of 30
samples. The study conducted at the Regional General
Hospital Dr. Loeckmono Hadi Kudus, Central Java,
Indonesia in 2019, The number of airborne microbes
defined as the number of airborne microbes at the time the
measurements were made at the sampling points
determined in this study. The number of airborne microbes
measured by omega air test in units of CFU/m".

The microbes identified were bacteria and fungi. The types
of bacteria identified included Bacillus  subrilis,
Staphylococeus epidermidis, Escherichia coli, Klebsiella,
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and Staphviococcus awreus. The types of mold identified
were mold and penicillium. The type of bacteria in the air
is also identified based on air conditioning or ventilation.
Quantitative analysis used to show the number of air
microbes that are indicated. It descibed by mean, standard
deviation, minimum and maximum values. Qualitative
analysis used to describe the species of bacteria and fungi
found. It described by frequency and percentage.

I1I. RESULT

The results showed that the types of bacteria found were
Bacillus subtilis, Staphyviococcus epidermidis, Escherichia
coli, Klebsiella, and Siaphviococcus aureus. The average
number of Bacillus subrilis found was 17.33 £ 8.503 CFU /
cm?. The average number of Siaphviococeus epidermidis
found was 20.30 + 15.979 CFU / cm?. The average amount
of E. coli found was 1.20 £ 2280 CFU / cm?®. The average
number of Kfebsiella found was 4.70 £ 5.025 CFU / cm?.
The average number of Staphviococcus awrens found was
1.60 £ 1.754 CFU / cm? (Table 1). The fungus found was
mold and penicillium. Mold was found at 33.3% of the
total 30 rooms sampled. Penicillium is found in 10% of the
sample (Table 2).

Table 1. Descriptive analvsis of tvpes of bacteria

Bacteria species Mean+5td Dev  Min - Max

(CFUicm?) (CFUicm?)
Bacillus subiilis 17,338,503 4-35
Staphvlococcus 20,30£15.979 5-74
epidernidis
E. coli 1,202,280 0-9
Kiebsiella 4,70+5,025 0-16
Siaphvlococcus aureus 1.60+1,754 0-5

Table 2. Frequency distribution of fungus species

Fungus types Frequency Percentage
(n) (%)
Mold 10 333
Penicillium 3 10,0
Negatif 17 56,7
Total 30 100

In air-conditioned rooms the average Bacillus subiilis
colony was found to be smaller than in a ventilated room.
In the air-conditioned room the most microbes found were
Staphviococcus epidermidis and the least found is E. coli.
In a ventilated room, the most common type of airbome
microbes found was Bacillus subrilis and the least found
was E. coli (Table 3).
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Table 3. Bacteria in the Air in a Room Using Air
Conditioning and Ventilation

Bacteria species Mean+5td Dev  Min - Max
(CFU/cm?®) (CFU/cm?)

In air-conditioned

TooIm
Bacillus subrilis 14,538,235 4-35
Staphviococcus 20,37+£15.406 T-74
epidermidis
E coli 1,42+2.479 09
Klebsiella 4,89+5 238 0-16
Staphylococcus 1471 679 0-4
aureus

In the ventilated

rooIm
Bacillus subrilis 22, 18+6838 12-32
Sr'.r-mh_\'ﬂ'a-u-u'.-.'u.'i 20,18+17.696 5-69
epidermidis
E coli 0,821 940 0-6
Klebsiella 4,364 864 0-16
Staphviococcus 1,821,940 0-5

auren s

Iv. DISCUSSION
Microorganisms that come from the air not only come
from humans (including patients), but also are produced by
various characteristics of indoor hospitals and outdoor
environment sources. The average airbome microbes count
was 309.6 CFU / M3, An airborne microbes count of at
least 81 CFU/ M maksimal and a maximum of 1067 CFU
F M
The most common types of bacteria were Staphyvilococcus
epidermidis and Bacillus subrilis. The most common type
of fungus was mold. In three different hospitals in Iran,
nasal swabs were collected from 163 health workers; 96
were cultured and the results were positive for
S.epidermidis [7]. In addition, a study conducted in Brazil
showed that 2.7% of S. epidermidis strains were isolated
from hospital treatment waste, indicating a potential sk of
spread in the hospital environment [8].
Staphviococcus  epidermidis 15 currently seen as an
important  opportunistic  pathogen.
epidemidiggis the most common cause of nosocomial
infection. In particular, S. epidermidis become the most
common source of infection found in medical devices. 5.
epidermidis is a bacterium found on human skin, and is
likely to cause contamination of medical equipment [9].
The results of this study were in accordance with previous
studies which also found Staphviccoccus sp, Bacillus sp,
and Escherichia sp. The study was conducted by
Sivagnanasundaram et al in 2019 where the types of

Staphviococeus
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microbes found in hospitals were Bacillus sp, Micrococcus
sp. Psewdomonas sp, Staphvlococcus sp, Escherichia sp,
Exiguobacterium sp, Enterobacter sp, Stapliviococcus sp,
Sphingomonas sp, Massilia sp, Kocuria sp, Fusarium g9,
and Aspergillus sp [10]. Other research conducted at ge
University of Benin City Teaching Hospital in Nigeria
?owed that microbes found in hospital airways were
taphvlococeus aureus,  Staphvlococcus  epidernus,
Escherichia coli, Proteus mirabilis and Bacillus sp. Fungal
isolates found were Penicillium spp.. Aspergillus spp..
Mucor spp.. Verticillium spp. and Candida spp [11]. In
line with this study where E. colf was found in air samples,
previous studies conducted by Shiferaw et al (2016)
showed Escherichia coli and Klebsiella in air samples in
hospital rooms in Ethiopia [12].
Previous studies have shown E. coli can be found on
aerosols. The survival of E. coli in aerosols depends on
several factors such as relative humidity (RH), the nature
of the gas environment, the solutes in aerosols. E. coli can
last for hours in aerosol. The fastest death of E. coli was
found at low humidity (less than 50%) at temperatures of
15 *C and 30 *C. with half-lives of 14 and 3 minutes,
respectively. In humid conditions, the half-life becomes
longer, about 83 and 14 minutes respectively [13,14].

V. CONCLUSION

The average airborne microbes count was 309.6 CFU / M3,
The lowest airbome microbes count is 81 CFU / M?* and
the highest is 1067 CFU / M2 The most common types of
bacteria are Staphviococcus epidermidis and  Bacillus
subrilis. The most common type of fungus is mold. The
finding of microbes in the air showed that hospital air is
polluted and has the potential to transmit disease.
Therefore, the hospital needs to make effective control
efforts.
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