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Status of Cleaning and Disinfection of Environmental Surfaces in
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Daejeon, Korea

Background: This study aimed to identify the current status of environmental surface clean-
ing and disinfection in hospitals and to utilize the data to develop guidelines for environmental
surface management.

Methods: The descriptive study was conducted in 191 hospitals in Korea from April 1, 2021,
to April 30, 2021, and the data were collected from infection control personnel using Google
Forms. The data were statistically analyzed using the chi-squared test, Fisher’s exact test, one-
way ANOVA, and Scheffé’s post-hoc test using SPSS WIN 18.0.

Results: All hospitals trained their employees regarding cleaning and disinfection guidelines
and policies, and 72.8% periodically revised these. The monitoring time and method of envi-
ronmental cleaning and disinfection varied among hospitals. Regarding environmental clean-
ing and disinfection cycles, 80.1% of the general patient rooms, 88.5% of rooms for patients
with multidrug-resistant organisms (MDROs), 88.6% of rooms for patients with Clostridioides
difficile, and 90.2% of rooms for patients with tuberculosis were cleaned daily. Various surface
disinfectants were used in general rooms and the rooms of patients with MDROs and spore-form-
ing bacteria. The items used for environmental surface cleaning and disinfection were gener-
ally well managed, and there were no significant differences between different types of hospital.
Conclusion: In this study, environmental management systems were often properly imple-
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monium for rotavirus patient rooms. Therefore, it is recommended to include specific details
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on appropriate cleaner selection when developing guidelines for environmental cleaning and
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correct use of disinfectants.
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Introduction
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tH1,2l. 987132 d5FAAL A 9 HEAo] 35
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£91480] R 4EsHA o]Fold ¢ e rHo| 2HH 7}
540l Fon, odd AP RHOoZRE YAAS 5}
= AR A0l 03] HEdE =T H o
HHO| A7) AESHHA QaFTAAY && 5o oE
A Q5 FARA A AukE 4= dTH4, 5]

EIHAAL gu7|H Y 2 AR TSk 7
S ZgotH, 2 HARAEZ odsta ZAA]F]7] S5t
of &9 A5S 2% S EH A7t F8% R
oz gFH7| All} stETHol. 22 oAU #(Multi-
drug-Resistant Organisms, MDROs) ¥ 53435

71%5-3(Severe Acute Respiratory Syndrome, SARS),
35257153 7Middle East Respiratory Syndrome,
MERS), Z2uUHo]HAZAHES-19 (Coronavirus dis-
ease, COVID-19) §-34& ZAshdA &4 EH| tigt 3
20 2%50] FRAES A ST U3 AHAS ¢ -
AATHT7-9].
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Results
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80.4%2] 2|=7]|¥o] =3g5}3l o, o] Qo= u| P& HiF
30.4%, ¥3ut3 10.1%, ATP bioluminescence assays
£ 45.3% Qm7|Ho A &8skl ATk B H4 - 4
& BUE Y 3= 100% D =95kal 91 ch(Table 2).
Om7|F 72 84 AL - A% AH/HE, g9/ 1
%, BUHHY 719 Aol vludt A I HA - 4aF
A/ F718 MR (x*=12.76, P=.002), A /4
of 9 4= (x*=5.56, P=.042)T} o} FA

o M4 i
M2 N o

Table 1. Characteristics of the subjects N=191
Characteristics Categories N (%) M+SD Range
Hospital location Daejeon-Chung-cheong area 51(26.7)
Seoul-Incheon-Gyeonggi area 47 (24.6)
Daegu-Busan-Ulsan-Gyeongsang area 42 (22.0)
Gwangju-Jeolla area 34 (17.8)
Jeju area 12 (6.3)
Gangwon area 5(2.6)
Types of hospital Tertiary hospital 28 (14.7)
General hospital 77 (40.3)
Hospital 7(3.7)
Long-term care hospital 79 (41.4)
Number of beds >99 5(2.6) 421.53+353.43 14-2,715
100-299 100 (52.4)
300-499 31(16.2)
500-999 46 (24.1)
<1,000 9(4.7)
Participation in hospital Yes 173 (90.6)
accreditation No 18 (9.4)
Year of the recent hospital 2015-2017 27 (15.6)
accreditation evaluation* 2018-2021 146 (84.4)
Result of hospital accreditation Certified 173 (100.0)
evaluation*® Not certified 0(0.0)
Infection control department Yes 123 (64.4)
No 68 (35.6)

*Non-response was excluded from the item analysis.
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Table 2. Environmental management system by types of hospital N=191

Types of hospital (n [%])

Items Total

Tertiary General Hospital/long- )
hospital hospital term care hospital Lty
Guidelines/policies for environmental cleaning and disinfection
Yes 191 (100.0) 28 (100.0) 77 (100.0) 86 (100.0)
No 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Periodic revision of environmental cleaning and disinfection*
Yes 139 (72.8) 25 (89.3) 62 (80.5) 52 (60.5) 12.76 (.002)
No 52(27.2) 3(10.7) 15 (19.5) 34 (39.5)
Contents included in the guidelines/policies for environmental cleaning and disinfection
Including frequently contacted Yes 149 (78.0) 23 (82.1) 59 (76.6) 67 (77.9) 0.37 (.840)
environments No 42 (22.0) 5(17.9) 18 (23.4) 19 (22.1)
General room environment Yes 182 (95.3) 27 (96.4) 71(92.2) 84 (97.7) 2.57 (.257)
No 9(4.7) 1(3.6) 6(7.8) 2(2.3)
Discharge room Yes 180 (94.2) 28 (100.0)  75(97.4) 77 (89.5) 5.56 (.042)
No 11 (5.8) 0(0.0) 2 (2.6) 9(10.5)
Patient room with spore-forming bacteria Yes 156 (81.7) 28 (100.0)  71(92.2) 57 (66.3) 25.61 (<.001)
No 35(18.3) 0(0.0) 6(7.8) 29 (33.7)
Contact precaution patient’s room Yes 188 (98.4) 28 (100.0)  75(97.4) 85 (98.8) 0.81 (.754)
No 3(1.6) 0(0.0) 2(2.6) 1(1.2)
Environmental cleaning/disinfection Yes 151 (79.1) 20 (71.4) 58 (75.3) 73 (84.9) 3.40 (.183)
staff (departments) and their roles No 40 (20.9) 8(28.6) 19 (24.7) 13 (15.1)
Education for staff in charge of environmental cleaning and disinfection
Yes 180 (94.2) 28 (100.0) 74 (96.1) 78 (90.7) 3.44 (.158)
No 11(5.8) 0(0.0) 3(3.9) 8(9.3)
Adequacy monitoring for environmental cleaning and disinfection*
None 43 (22.5) 4(14.3) 16 (20.8) 23 (26.7) 3.66 (.459)
Regular 73 (38.2) 14 (50.0) 27 (35.1) 32(37.2)
Irregular 75 (39.3) 10 (35.7) 34 (44.2) 31 (36.0)
Monitoring for general patient’s rooms*
After routine cleaning and disinfection Yes 85 (57.4) 10 (41.7) 25 (41.0) 50 (79.4) 21.59 (<.001)
No 63 (42.6) 14 (58.3) 36 (59.0) 13 (20.6)
After terminal cleaning and disinfection Yes 81 (54.7) 16 (66.7) 32 (52.5) 33 (52.4) 1.65 (.444)
No 67 (45.3) 8(33.3) 29 (47.5) 30 (47.6)
Monitoring for multidrug resistant organisms isolated patient’s room*
After routine cleaning and disinfection Yes 56 (37.8) 11 (45.8) 17 (27.9) 28 (44.4) 4.40 (.116)
No 92 (62.2) 13 (54.2) 44 (72.1) 35(55.6)
After terminal cleaning and disinfection Yes 95 (64.2) 22 (91.7) 46 (75.4) 27 (42.9) 23.70 (<.001)
No 53 (35.8) 2(8.3) 15 (24.6) 36 (57.1)
Monitoring method for environmental cleaning and disinfection*
Direct practice observation Yes 119 (80.4) 19 (79.2) 42 (68.9) 58(92.1) 10.63 (.004)
No 29 (19.6) 5(20.8) 19 (31.1) 5(7.9)
Culture Yes 45 (30.4) 14 (58.3) 19 (31.1) 12 (19.0) 12.70 (.002)
No 103 (69.6) 10 (41.7) 42 (68.9) 51(81.0)
Fluorescent marker systems Yes 15 (10.1) 7(29.2) 6(9.8) 2(3.2) 11.00 (.002)
No 133 (89.9) 17 (70.8) 55(90.2) 61 (96.8)
ATP bioluminescence assays Yes 67 (45.3) 19 (79.2) 48 (78.7) 0(0.0) 90.74 (<.001)
No 81 (54.7) 5(20.8) 13 (21.3) 63 (100.0)
Provision of monitoring feedback for environmental cleaning and disinfection*®
Yes 148 (100.0) 24 (100.0) 61 (100.0) 63 (100.0) !
No 0(0.0) 0(0.0) 0(0.0) 0(0.0)

*Non-response was excluded from the item analysis. "Statistical analysis is not possible.
Abbreviation: ATP, adenosine triphosphate.
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k2t WA 3 A% ofE(x’=25.61, P<.001), YuhgAl
1] A A% T nUgHY Ag(x%=21.59,

BUEF AJ3)(x*=23.70, P<.001), ZYUEZ ¥Hoz 2
A 3 B2(x’=10.63, P=.004.), "IBE viH(x*=12.70,
P=.002), F1t3(x*=11.00, P=.002), ATP biolumi-
nescence assays W 2§ o3 (x*=90.74, P<.001.)7}
BTAZCE |3t AolE Bt 3 H4 - A% AF/
139 #7148 A, AR/l EldHA S A5} of
PGSR A B A%, dAYAST A EYEA
3 i A5 F BUEY A, ZYUEY HHOE 1|
AE WigT FJuta, ATP bioluminescence assays %
H AL AFTEE o] S ol BY/a g4
Ho} o wo| £85k= ¥y, dubEAlo] d4H HA H
445 3 BUEHY AR 2UEY HHoE A 4
3 {2 SS9y S LET HA/ g H o
A ©] @o] =885}l Y AtH(Table 2).
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X 0% 7t 43 v F 3.27+0.66%, 7S
A QFH X £0& 3t} 3.40+0.60H 013U H
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0.2%7F Wi Fasta Uit AP 52
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& F71(x’=8.42, P=.013), E|¥¥A 32 A Alu}
tt F4 - 2%(F=7.17, P=.001), E¥9HA &3 H4 - 4
= A 254 FA 282 97](x*=13.71, P=.001), &
o . FA 0 AL ZA] AEAE H4 - AE(F=4.12,
P=.018), @ - A t}F & A THEE 5 F 4=
(F=3.71, P=.026), 37159 &AHA 34 HA - A5 A
N95 ukA3 2H8(F=3.51, P=.032), H&52] eHAEAl 3
A A A5 A 7he, A3 #F8(F=4.18, P=.017)°] 9
278 FF T 9% AolE BT 3 HA - A5
OZHE &2 FoA W2 & AT BA 3
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AFE-51a Q1A tHTable 4).
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#+ AP A(x*=65.44, P<.001), otZ @A A HA
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Table 3. Environmental cleaning and disinfection methods by types of hospital N=191
Types of hospital (n [%])
Items Total Tertiary General Hospital/long- 3
hospital hospital term care hospital L/EP)
Cleaning and disinfection procedure
Announcement of the cleaning and disinfection procedure
Yes 99 (51.8) 18 (64.3) 42 (54.5) 39 (45.3) 3.41 (.197)
No 92 (48.2) 10 (35.7) 35(45.5) 47 (54.7)
Cleaning and disinfection from high to low places
M=SD 3.27+0.66 3.46+0.51" 3.38+0.59 3.10+0.74° 5.09 (.007)
a, b>c
Cleaning and disinfection from clean to contaminated area
M=SD 3.40+0.60 3.57+0.50 3.44+0.55 3.31£0.66 2.25(.108)
Cycle of environmental cleaning and disinfection
General patient’s room
Daily 153 (80.1) 23 (82.1) 66 (85.7) 64 (74.4) 3.34 (.203)
Others 38 (19.9) 5(17.9) 11 (14.3) 22 (25.6)
Multidrug resistant organisms isolated patient’s room*
Daily 138 (88.5) 28 (100.0) 68 (90.7) 42 (79.2) 8.42 (.013)
Others 18 (11.5) 0(0.0) 7(9.3) 11 (20.8)
Clostridioides difficile patient’s room*
Daily 132 (88.6) 27 (96.4) 68 (89.5) 37 (82.2) 3.57 (.178)
Others 17 (11.4) 1(3.6) 8 (10.5) 8(17.8)
Tuverculosis patient’s room*
Daily 119 (90.2) 27 (96.4) 64 (88.9) 28 (87.5) 1.55(.531)
Others 13 (9.8) 1(3.6) 8 (11.1) 4(12.5)
Environmental cleaning and disinfection for discharged room
Cleaning and disinfection every time when a patient is discharged’
M=SD 3.77+0.44 4.00+0.00" 3.8240.45 3.66+0.48° 7.17 (.001)
a, b>c
Wipe with a cloth soaked in disinfectant
Yes 167 (87.4) 28 (100.0) 72 (93.5) 67 (77.9) 13.71 (.001)
No 24 (12.6) 0(0.0) 5(6.5) 19 (22.1)
Cleaning and disinfection of environments contaminated with blood and body fluids’
Immediately clean and disinfection with disinfectant
Mean+SD 3.62+0.52 3.57+0.50" 3.50+0.58" 3.73+0.45° 4.12 (.018)
b<c
When exposure to a large amount, it is disinfect after absorption with an absorbent paper
Mean+SD 3.57+0.64 3.64:+0.56" 3.42+0.75° 3.67+0.52° 3.71 (.026)
b<c
Staff in charge of environmental cleaning and disinfection wear personal protective equipments
Wear an N95 mask in the airborn precaution patient’s room’
3.76+0.64 4.00+0.00" 3.78+0.60 3.61+0.83° 3.51(.032)
a>c
3.83+0.46 3.96+0.19 3.82+0.39 3.78+0.59 1.58 (.208)
T
3.71x0.51° 3.53+0.75° 4.18 (.017)
a>c

Mean+SD

Wear a mask in the droplet precaution patient’s room’

Wear a gown and gloves when cleaning and disinfecting a room with contact precautions
3.67+0.61 3.89+0.31°

Mean+SD
147

Mean+SD
*Non-response was excluded from the item analysis. "4-point scale (‘Always’ for 4 points, ‘Usually’ for 3 points, ‘Not frequently” for 2

points, ‘Never’ for 1 point).
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Table 4. Types of environmental disinfectants used in each patient room N=191
Types of hospital (n [%])
Items Total Tertiary General Hospital/long- 3
hospital hospital  term care hospital sy
General patient’s Chlorine compounds 117 (61.3) 4(14.3) 31 (40.3) 82 (95.3) 92.83 (<.001)
rooms
Quaternary ammonium compounds 27 (14.1) 8 (28.6) 17 (22.1) 2(2.3)
Chlorine compounds or quaternary 42 (22.0) 14 (50.0) 26 (33.8) 2(2.3)
ammonium compounds
Others 5(2.6) 2(7.1) 3(3.9) 0(0.0)
MDROs patient’s  Chlorine compounds 78 (49.1) 2(7.1) 28 (36.4) 48 (88.9) 65.44 (<.001)
rooms* Quaternary ammonium compounds 28 (17.6) 11 (39.3) 15 (19.5) 2(3.7)
Chlorine compounds or quaternary 48 (30.2) 13 (46.4) 31 (40.3) 4(7.4)
ammonium compounds
Others 5@3.1) 2(7.1) 339 0(0.0)
Spore forming Chlorine compounds 129 (85.4) 20 (71.4) 64 (84.2) 45 (95.7) 13.42 (.012)
bacteria isolated  Quaternary ammonium compounds 1(0.7) 0(0.0) 1(1.3) 0(0.0)
patient’s rooms  Chlorine compounds or quaternary 13 (8.6) 3(10.7) 9(11.8) 1(2.1)
(C. difficile etc)* ammonium compounds
Others 8(5.3) 5(17.9) 2 (2.6) 1(2.1)
Rotavirus patient’s  Chlorine compounds 91(73.4) 16 (57.1) 47 (71.2) 28 (93.3) 11.90 (.039)
rooms* Quaternary ammonium compounds 7(5.6) 4(14.3) 3(4.5) 0(0.0)
Chlorine compounds or quaternary 19 (15.3) 5(17.9) 12 (18.2) 2 (6.7)
ammonium compounds
Others 7 (5.6) 3(10.7) 4(6.1) 0(0.0)
Tuberculosis Chlorine compounds 88 (63.3) 7 (25.0) 50 (65.8) 31 (88.6) 31.10 (<.001)
patient’s rooms®  Quaternary ammonium compounds 20 (14.4) 10 (35.7) 10 (13.2) 0(0.0)
Chlorine compounds or quaternary 22 (15.8) 8(28.6) 12 (15.8) 2(5.7)
ammonium compounds
Others 9(6.5) 3(10.7) 4(5.3) 2(5.7)
*Non-response was excluded from the item analysis.
Abbreviation: MDROs, multidrug resistant organisms.
P=.039), 28 32 ¥A(x’=31.10, P<.001)°14] AFE3 5. 2tAHM HA - A=0| AESH= 25 22
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Table 5. Management of items used for environmental cleaning and disinfection by types of hospitals N=191
Types of hospital (n [%])
Items Total Tertiary General  Local hospital/long-
hospital hospital term care hospital X/E(P)
Use disposable disinfectant wipes for cleaning and disinfecting environmental surfaces
Yes 134 (70.2) 26 (92.9) 67 (87.0) 41 (47.7) 38.10 (<.001)
No 57 (29.8) 2(7.1) 10 (13.0) 45 (52.3)
Periodic cleaning of the storage areas for cleaning and disinfection items’
Mean+SD 3.49+0.63 3.68+0.55 3.38+0.73 3.53+0.55 2.76 (.066)
Clean and dry the mop used for cleaning and disinfection everyday'
Mean+SD 3.70+0.49 3.9340.26" 3.66+0.53" 3.65+0.50° 3.74 (.026)
(a>b, ¢)
Separate clean items from contaminated items in the cleaning cart*"
Mean+SD 3.55+0.59 3.61+0.50 3.48+0.60 3.59+0.60 0.85 (.429)
Do not store personal items in the cleaning cart’
Mean+SD 3.51£0.62 3.57+0.50 3.45+0.70 3.55+0.59 0.58 (.559)
Clean the cleaning cart daily after conducting environmental cleaning and disinfection’
Mean+SD 3.32+0.72 3.36+0.56 3.26+0.85 3.37+0.63 0.53 (.590)

*Non-response was excluded from the item analysis. "4-point scale (‘Always’ for 4 points, ‘Usually’ for 3 points, ‘Not frequently’ for 2

points, ‘Never’ for 1 point).
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