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Problems of the Middle East Respiratory Syndrome Outbreak from the
Perspective of Environmental Health
- Focusing on Control of Indoor Air Quality in Hospitals -
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ABSTRACT

Since Patient Zero of MERS was diagnosed in May 20, 2015, cases of MERS continued to grow. The current
situation, which people have been confirmed to be infected, suggested that contaminated indoor air could be the
potential cause of hospital-acquired infections. It is important to address the indoor air quality in hospitals
because pathogens can spread through air. While the heating, ventilating and air conditioning(HVAC) system is
useful managing indoor air quality in hospitals, it can transmit the pathogens if operated improperly. Therefore,
it is necessary to remove contaminants in hospitals and operate the HVAC system according to the guidelines,

in order to maintain clean indoor air.

Keywords: Hospital, HVAC, Indoor air quality, Middle east respiratory syndrome
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Fig. 1. The number of confirmed cases, deaths and quarantines with Middle East respiratory syndrome in South Korea (20

May to 19 June, 2015).
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Table 1. Particle settling time in still air”

Particle size(um) Time required to settle 8 ft

100 8 secs

10 13 mins
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Table 2. Classification of viruses by the lipid and size'®

Category Lipid and size Property

Category A Viruses that have lipoprotein envelopes. Category A viruses are the most susceptible to disinfectants.
Category B Small(20-30 nm) non-envelopes(non-lipid) virus.Category B viruses are the least susceptible to disinfectants.

Category C Large non-enveloped (non-lipid) viruses. Category C viruses are intermediately susceptible to

disinfectants.
Table 3. Disinfectant selection on types of viruses'”
Compounds Chlorine I(:ggglli)r Chlorhexi-dine ~ Alcohol Oxidizing agent ~ Phenol S;?;erﬁfryn Aldehyde
i _59, _0 59 _050, _20 )
(Concentration)  (0.01-5%) (0.5-5%) (0.05-0.5%)  (70-95%) (0.2-3%) (0.2-3%) (0.1-2%) (1-2%)
Non-envelope viruses  Yes Yes No No Yes No No Yes
Envelope viruses Yes Yes Yes Yes Yes Yes Yes Yes
Table 4. Air changes per hour(ACH) and time required Table 5. Comparison of the various guidelines governing
for removal efficiencies of 99% and 99.9% of the ventilation of general ward spaces in the
airborne contaminants*>” Unites States and United Kingdom?'?
Minutes required for removal efficacy** Minimum ..
ACH outdoor air Minimum total
0, 0, .
99% 99.9% Code Country change air change
2 138 207
i o rate(AC/h) rate(AC/h)
6 46 6 AIA United States 2 6
0 ’; 35 ASHRAE United States 2 6
United . Not
15 18 28 HTM 2025 Kingdom Not specified specified**
20 14 21 *Minimum outdoor air rate of 8 I/s per person specified.
50 6 8 **100% outdoor air encouraged.
400 <1
*This table can be used to estimate the time necessary to
clear the air of airborne Mycobacterium tuberculosis after the FoFtH(Table 2),'® 2 TAI7F H3L U= WEX
source patient leaves the area or when aerosol-producing IR YA P Q] 77} Q= wlolg 2z T3
procedures are complete. . N
**Time in minutes to reduce the airborne concentration by 2 Adll EFHM, 2ZAd EH Ade] dulst
99% or 99.9%. t}. vlol& 2 e /\511] £ 25 Table
33} ow],” 93]} gl HME%” EEEDIES
S0l AANMEH A5, A1 7FE, 95l ol A S ARE-stofof sl o[ AbEHE fEE 2L
WA AAE 24 FTeks Wtk mE} vl o] A% tFe 25AE A8 Y 5
v-32 8] A= AL vk 2=, k.
A e RYF 252 B DG U BAA] B B, B W P FRAZHY
Aot AnkE A@shs Rolck WA W &5 =8 2AsH= Zolth vF CDCS| EAH <
S & wolle WA BAA g 54S etske RAY T AAPAE 913 7hol=gielol] w=d |
Aol T8ttt & A=, upolgies Al tigk A7 G 787 STHE e 9EES AlAs
7+ (susceptibility)o L} A8 (resistanceyS 715 = dloll 285 E Al7te] Folbde & 4 AtH(Table
o8 I FRE TEY F AUTh Noll 52 Helg] 4)20 E=F of2] 7]dolx WMo #] AxE
2] 915 (envelope) FE AA(lipid) EA AFo] AP B 7] A5 74T Y AL 1HDL
wel AEA ] e 2SI AR B o (Table 5),°* B o] 7] RIw=7} k555 Q.
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