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Table 1. General Characteristics of Participants (N=140)

. . n(%) or
Characteristics Categories
Mean+SD
20729 39(27.9)
Age (year) 30739 58(42.1)
40749 26(18.6)
50759 10(7.1)
=60 6(4.3)
Total 36.56+9.36
Gender Male 49(35.0)
Female 91(65.0)
Education level College 4(2.9)
University 89(63.6)
Master’s course or master 12(8.6)
Doctor’s course or doctor 35(25.0)
Type of occupation Professor doctor 29(20.7)
Intern, resident, fellow 18(12.9)
Head nurse, charge nurse 22(15.7)
Operating room nurse H5(41.4)
Anesthesia, PA nurse 13(9.3)
Length of clinical career 174 36(25.7)
(vear) 579 39(27.9)
10714 21(15.0)
15719 19(13.6)
20724 10(7.1)
=25 15(10.7)
Total 11.60+9.40
Department” Anesthesiology 25(17.9)
Obstetrics and gynecology 14(10.0)
Neurosurgery 20(14.3)
Orthopedics 27(19.3)
General surgery 56(40.0)
Urology 24(17.1)
Otolaryngology 14(10.0)
Ophthalmology 14(10.0)
Plastic surgery 16(10.0)
Thoracic surgery 9(16.4)
Education (within 1 year) E(;S 13073((223)

_18_



L. i n(%) or
Characteristics Categories

Mean=SD

Education contents” Hand hygiene 99(70.7)
Cleaning and sterilization 57(40.7)

Environmental management 55(39.3)

Bloodborne infections and 34(24.3)

multiple resistance bacteria

Personal hygiene and clothing 49(35.0)

management
Recognition of air Yes 85(60.7)
contamination prevention No 2(1.4)

guidelines )
Yes, but never seen it before 23(16.4)

I don’t know 30(21.4)

“Multiple responses. PA=physician assistant; SD=standard deviation.
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Table 2. Knowledge on Operating Room Air Contamination Prevention

(N=140)

Correct answer

Questions n o
125 89.3
In general, how is the pressure inside the operating room
compared to the hallway or surrounding space?
, o ) 20 14.3
How does the air pressure inside the operating room change
when the operating room door is opened?
) o ] 119 85.0
If the air pressure inside the operating room drops, how does
the air inside the operating room change?
) . . ) 110 78.6
What filter does the air entering the operating room
ultimately pass through?
. ) o ) 34 60.0
In what direction does the air inside the operating room flow
n?
) ] ) ) ) 33 23.6
When exchanging operating room air, should outside air
(fresh air) be included at least how many times per hour?
. . . . . . . 67 47'9
In what direction is the air inside the operating room
discharged?
. ) . . 43 30.7
Select a contaminant that may be contained in operating
room air.
. . ) : 34 24.3
How many times per hour should air be circulated in the
operating room?
The concentration of microorganisms in the operating room 84 60.0
air 1s proportional to the number of people moving around
the operating room.

) o ) 130 92.9
Operating room ventilation systems control airborne
contamination and reduce the risk of surgical site infections.

Total (M£SD) 77.18+£38.56

Possible response range: 0711 (M=SD) 6.06=2.00
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Tabe 3. Awareness of Operating Room Air Contamination Prevention (N=140)

Very Important Not Not very
Questions Total important important important
4 3 2 1
Mean+SD n(%)
Before starting surgery, make sure the temperature and humidity 3.41+0.53 60(42.9) 77(55) 3(2.1) -

in the operating room are appropriate.

Before starting surgery, make sure that positive pressure is 3.57%0.50 80(57.1) 60(42.9) - -

maintained in the operating room.

Close the operating room doors before patient entry and the 3.61+0.55  89(63.6) 47(33.6) 4(2.9) -

opening of sterile supplies.

Minimize door openings and movement during surgery by 3.44+0.54  64(45.7) 73(52.1) 3(2.1) -
pre—-positioning all necessary equipment, materials, and tools

inside the operating room.

To enhance the efficiency of air expulsion in the operating room, 3.46+0.61  73(52.1) 59(42.1) (5.7) -

avoid placing items or equipment in front of air vents.

Keep the operating room doors closed except for the movement 3.68+0.47  95(67.9) 45(32.1) - -

of medical staff, patients, and equipment involved in the surgery.

_23_



Table 3. continued.

Very Important Not Not very
Questions Total important important  important
4 3 2 1
Mean+SD n(%)
Place signs at the entrance of the operating room indicating the 3.52+054  76(54.3) 61(43.6) 3(2.1) -
status 1inside, such as 'Surgery in Progress’ or 'Preparing for
Surgery’. Check the interior status and exercise caution when
passing through.
Minimize the number of personnel entering the operating room to 3.60+0.53  86(61.4) 52(37.1) 2(1.4) -
only those who are necessary for the surgery.
Even for educational or training purposes, minimize unnecessary 3.44*0.60  68(48.6) 66(47.1) 5(3.6) 1(0.7)
entries into the operating room.
Only visit the operating room during surgery when necessary, and 3.39+0.57 61(43.6) 73(52.1) 6(4.3) -
use other means such as phone, text, email, or internal messaging for
other communications.
Wear appropriate surgical clothing to prevent contamination of the 3.73+0.46  103(73.6) 36(25.7) 1(0.7) -
operating room air with particles or microorganisms from medical
staff.
Regularly clean and disinfect the operating room floors, walls, 3.70£0.48  99(70.7)  40(28.6) 1(0.7) -
ceilings, and surgical instrument tables to prevent dust accumulation.
Total possible response range: 12~48, Response range: 30~48 42.54+4.63

SD: standard deviation.
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Tabe 4. Practice of Operating Room Air Contamination Prevention (N=140)

Always Often Sometimes Never
Total

Questions

mean+SD n(%)

Before starting surgery, make sure the temperature and humidity in =~ 2.59+0.97 26(186)  54(286)  37(26.4)  23(16.4)

the operating room are appropriate.

Before starting surgery, make sure that positive pressure is 2.59%1.14 39(27.9)  38(27.1)  29(20.7)  34(24.3)

maintained in the operating room.

Close the operating room doors before patient entry and the 3.26+0.96 76(54.3)  36(25.7) 17(12.1) 11(7.9)

opening of sterile supplies.

Minimize door openings and movement during surgery by  3.21+0.79 54(38.6)  70(50.0) 8(5.7) 8(5.7)
pre—positioning all necessary equipment, materials, and tools inside

the operating room.
To enhance the efficiency of air expulsion in the operating room, 2.86+0.99 38(27.1) 66(47.1)  14(10.0)  22(15.7)

avoid placing items or equipment in front of air vents.

Keep the operating room doors closed except for the movement of  3.51+0.74 87(62.1)  41(29.3) 8(5.7) 4(2.9)

medical staff, patients, and equipment involved in the surgery.
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Table 4. continued.

Total Always Often Sometimes Never
Questions

4 3 2 1

Mean+SD n(%)

Place signs at the entrance of the operating room indicating the  3.41+0.72 73(52.1) 54(38.6) 10(7.1) 3(2.1)
status inside, such as ’'Surgery in Progress’ or ’'Preparing for
Surgery’. Check the interior status and exercise caution when

passing through.
Minimize the number of personnel entering the operating room to  2.96+0.83 36(25.7)  70(50.0)  26(18.6) 8(5.7)

only those who are necessary for the surgery.

Even for educational or training purposes, minimize unnecessary  2.61+0.89 20(14.3)  65(46.4)  36(25.77)  19(13.6)
entries into the operating room.

Only visit the operating room during surgery when necessary, and  2.82+0.82 25(17.9)  76(54.3)  28(20.0) 11(7.9)
use other means such as phone, text, email, or internal messaging
for other communications.

Wear appropriate surgical clothing to prevent contamination of the 3.71x054  105(75.0) 31(22.1) 3(2.1) 1(0.7)
operating room air with particles or microorganisms from medical
staff.

Regularly clean and disinfect the operating room floors, walls, 3.09+0.86 51(36.4)  59(42.1)  22(15.7) 8(5.7)
ceilings, and surgical instrument tables to prevent dust
accumulation.

Total possible response range: 12~48, Response range: 14~47 36.62+6.39
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Table 5. Differances in Awareness and Practice of Operating Room Air Contamination.

‘ Awareness Practice Differances”
Questions t D
M=SD M=SD M=SD

Before starting surgery, make sure the temperature and humidity 3.41£0.53 2.59+0.97 0.81+0.99 9.770  p<.001

in the operating room are appropriate.

Before starting surgery, make sure that positive pressure is 3.57x0.50 2.59+1.14 0.99£1.08 10.804 p<.001

maintained in the operating room.

Close the operating room doors before patient entry and the 3.61+0.55 3.26+0.96 0.34=0.83 4893  p<.001

opening of sterile supplies.

Minimize door openings and movement during surgery by  3.44+0.54 3.21£0.79 0.22=0.82 3.184 .002
pre—positioning all necessary equipment, materials, and tools inside

the operating room.
To enhance the efficiency of air expulsion in the operating room, 3.46%0.61 2.86+£0.99 0.61+0.95 7564  p<.001

avoid placing items or equipment in front of air vents.

Keep the operating room doors closed except for the movement 3.68+0.47 3.51+0.74 0.17£0.68 2.992 .003

of medical staff, patients, and equipment involved in the surgery.

Place signs at the entrance of the operating room indicating the  3.52+0.54 3.41£0.72 0.11£0.73 1.851 .066
status inside, such as 'Surgery in Progress’ or 'Preparing for

Surgery’. Check the interior status and exercise caution when

passing through.
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Table 5 continued.

Awarness Practice Differances” t p

Questions
M=SD M=SD M=SD

Minimize the number of personnel entering the operating 3.60£0.53 2.96+0.83 0.64+0.89 8.545 p<.001
room to only those who are necessary for the surgery.
Even for educational or training purposes, minimize 3.44=0.60 2.61£0.89 0.82+0.97 10.029  p<.001
unnecessary entries into the operating room.
Only wvisit the operating room during surgery when 3.39+0.57 2.82+0.82 0.57+0.81 8.389 p<.001
necessary, and use other means such as phone, text, email, or
internal messaging for other communications.
Wear appropriate surgical clothing to prevent contamination 3.73£0.46 3.71£0.54 0.01+0.60 0.282 778
of the operating room air with particles or microorganisms
from medical staff.
Regularly clean and disinfect the operating room floors, walls, 3.70+0.48 3.09+£0.86 0.61+0.81 8.859 p<.001
ceilings, and surgical instrument tables to prevent dust
accumulation.
Total 42.54+4.63 36.62+6.39 5.91+5.96 11.74 p<.001

“Differences in awareness and practice of air contamination prevention.
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Table 6. Air Contamination Prevention Knowledge,

Awareness According to General Characteristics of Participants

Characteristics Catecories Knowledge Awareness Practice
& n  M=SD t/H/(p) M=SD t/H/(p) M=SD t/H/(p)
Gender Male 49 547+1.82  -2.244(.026) 41.08+4.78 -2.808(.006) 33.55+6.40 -4.458(<.001)
Female 91 6.27+£2.21 43.32+4.39 38.28+5.76
Age (year) 20-29 39 6.08x1.72 1.23(.295) 43.10£4.52 .512(.600) 3761+£6.05 .671(.513)
30-39 59 5.69+2.23 42.13£4.68 36.11+£6.41
=40 42 6.33£2.05 42.59+4.70 36.42+6.70
Education level College or university 93 6.16+2.11 1.268(.173)  4294+4.45 1.456(.148) 38.16+5.70 4.229(<.001)
Master’s or doctoral degree 47 5.66+1.91 41.74+4.92 33.59+6.65
Type Professor doctor 29 548+1.66 24.834(<.001) 41.79+498 14.597(.006) 32.72+6.80 40.055(<.001)
of occupation® Intern, resident, fellow 18 5.06+1.98 39.00+4.05 31.00£6.80
Head, charge nurse 22 7.41+2.18 44.14£3.92 40.90+4.02
Staff nurse 58 6.28+2.02 43.27+4.37 38.93+£4.57
Anesthsia, PA nurse 13 4.777+1.23 43.15£4.60 35.61£5.17
Length of 174 36 5.75+1.86 1.207(.302)  43.27+453 .622(.532) 37.63+6.15 .636(.531)
clinical career °© 14 60 5.85+2.19 42.20£4.55 36.41+6.37
>15 44 6.39+£2.00 42.40+4.85 36.09+6.65
Department’ NS/OS/TS 49 6.47+2.03 2.194(.030)  43.48+4.38 1.794(.075) 3861+5.05 2.833(.005)
OBGY/GS/URO/ENT 68 6.04+2.14 .286(.775) 4225468 -.726(.469) 36.76+6.34 .244(.807)
Anesthesiology/PS/OT 47 577+x1.86  -928(.355)  42.83+4.50 .520(.604) 35.61+£7.06 -1.336(.184)
“Kruskal wallis test. " Multiple responses. NS=neurosurgery; OS=orthopedics; TS=thoracic surgery,
OBGY=obstetrics&gynecology; GS=general surgery; URO=urology; ENT=ear-nose-and-throat ; PS=plastic surgery;

OT=ophthalmology.
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Table 6 continued.

OT=ophthalmology.
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Characteristics Categories Knowledge Awareness Practice
N  M+SD t/H/(p) M=SD t/H/(p) M=SD t/H/(p)
Education Yes 103 6.27£1.94  2.742(.007) 42.65t4.65 .458(.648) 36.85t6.49  .696(.487)
(within 1 year) No 37  b5.22%£2.2 42.24+4.63 36.00+6.11
Education Hand hygine 99  6.30+1.96 -2.845(.005) 42.48+4.65 -.230(.819) 36.64+6.52  .051(.959)
contents’ Cleaning and Sterilization 97 6.65%1.86 -3.23(.002)  42.98+4.21 3.145(.002) 39.56+5.00 4.852(<.001)
Environment management 00 6.56%1.84 -2.703(.008) 43.43+4.36 1.853(.066) 39.14+4.99 3.941(<.001)
Bloodborne infections and 34 6.97+1.75 -3.300(.001) 4252+4.99 -0.19(.985) 36.82+7.58  .204(.839)
Multi-resistant bacteria
Personal hygiene and 49 6.43+1.72 -1.857(.065) 4351+4.36 1.830(.069) 37.59+6.16 1.313(.192)
Clothing management
Recognition of
air contamination Yes 8  6.62+1.85 4.869(<.001) 43.06£4.67 1.650(.101) 38.25+551 3.914(<.001)
prevention No/ I don’t know/ 55 5.02+1.99 41.75+4.48 34.13+6.87
guidelines Yes, but never seen it
“Kruskal wallis test. ¥ Multiple responses. NS=neurosurgery; OS=orthopedics; TS=thoracic surgery,
OBGY =obstetrics&gynecology;,, GS=general surgery; URO=urology; ENT=ear-nose—and-throat ; PS=plastic surgery;
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Table 7. Correlations among Knowledge, Awareness, and Practice about Air

Contamination Prevention in Operating Room.

Knowledge Awareness Practice
Variables
r(p) r(p) ri(p)
Knowledge 1
Awareness .095(.264) 1
Practice .223(.008) 452(<.001) 1

_36_



Mo

SRR

N
Mo

=K

}™, Durbin-Watson

s

I} F=86(p<.001)% 3753 o]

fu

o

2=
Al

0.462 p=.005)°] A Tt

1
s

1

0
yul

(B=.317, p=<.001)=}

o] Al
T 1

Shely

22372 20 4
p=002)¢F T4 AW ANB

o

T

A

=

o

;O._
N

oH
=

2k )}

Al
=2

of, ddelel s =

_37_

Fr=7F =%k (Table 8).



Table 8. Factors Affecting Air Contamination Prevention Practice in Operating Room Medical staffs

Variable B SE B ot p W oyp
nce

Knowledge ~0.002 0238 -0.001 -0.009 993 0768 1.302

Awareness 0438 0099 0317 4407 <001 0867 1.153

Gender (Ref. male) 0671 1221 -0.050 -0549 584 0537 1.864

Recognition of prevention guidelines (Ref. no) 1323 1038 0102 1275 204 0709 1411

College&University (Ref. master’s or doctoral) 0.022 1500 0.002 0.014 989 0363 2.757

Education contents Cleaning and sterilization (Ref. no) L0509 1196 -0.039 -0426 671 0527 1897
Environmental management (Ref. no)

1741 1058 0134 1646 102 0682 1.466

Type of occupation Professor doctor 0126 1698 -0008 -0074 941 0334 2.602

(Ref. intern, resident, Head. ch

or fellow) cac, charse nurse 6856 2213 0392 3098 002 0281 3564

Staff nurse 5501 1938 0426 2838 005 0200 5008

Anesthsia and PA nurse 2672 2205 0122 1212 228 0445 2249

R?=.425 Adjusted R*=.376 F 8.6 p<.001

PA: physician assiatant.
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Appendix 3-1. Practice of Operating Room Air Contamination Prevention,
Professor Doctor, Intern, Resident, Fellow and PA.

Appendix 3-2. Practice of Operating Room Air Contamination Prevention;
Head Nurse, Charge Nurse, Staff Nurse and Anesthesia Nurse.

Appendix 3-3. Differances in Awareness and Practice of Operating Room Air
Contamination; Professor, Intern, Resident, Fellow, and PA.

Appendix 3-4. Differances in Awareness and Practice of Operating Room Air
Contamination; Head Nurse, Charge Nurse, Staff Nurse and
Anesthesia Nurse.

Appendix 3-5. Air Contamination Prevention Modified Practice According to
General Characteristics of Participants.

Appendix 3-6. Correlations among Air Contamination Prevention Knowledge,
Awareness, and Practice; Some items were Excluded.

Appendix 3-7. Factors Affecting Air Contamination Prevention Practice; Some

Items were Excluded.
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Appendix 3-1. Practice of Operating Room Air Contamination Prevention; Professor Doctor, Intern, Resident, Fellow and PA'

(N=53)

Always Often Sometimes Never
Total

Questions

mean+SD* n(%)

Minimize door openings and movement during surgery by  2.73+0.98 13(245)  26(49.4) 6(11.3) 6(15.1)
pre—-positioning all necessary equipment, materials, and tools inside

the operating room.
To enhance the efficiency of air expulsion in the operating room, 2.36+1.02 6(11.3) 22(415)  10(189)  15(28.3)

avoid placing items or equipment in front of air vents.

Keep the operating room doors closed except for the movement of  3.25+0.88 25(47.2)  19(35.8) 6(11.3) 3(5.7)

medical staff, patients, and equipment involved in the surgery.

Place signs at the entrance of the operating room indicating the  3.17+0.85 21(39.6)  23(43.4) 6(11.3) 3(5.7)
status inside, such as ’'Surgery in Progress’ or ’'Preparing for

Surgery’. Check the interior status and exercise caution when

passing through.
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Appendix 3-1. continued.

Questions Total Always Often Sometimes Never

(Professor doctor, Intern, resident, fellow, PA" nurse) A 5 5 1

Mean+SD" n(%)

Minimize the number of personnel entering the operating room to  2.85+0.82 11(20.8)  26(49.1) 13(24.5) 3(5.7)
only those who are necessary for the surgery.

Even for educational or training purposes, minimize unnecessary  2.45+0.96 7(13.2) 20(37.7)  16(30.2)  10(18.9)
entries into the operating room.

Only visit the operating room during surgery when necessary, and 2.64+0.86 7(13.2) 26(49.1)  14(26.4) 6(11.3)
use other means such as phone, text, email, or internal messaging
for other communications.

Wear appropriate surgical clothing to prevent contamination of the  3.57+0.64 33(62.3)  18(34.0) 1(1.9) 1(1.9)
operating room air with particles or microorganisms from medical

staff.

Total possible response range: 8~32, Response rage: 10~32 23£4.41

*SD=standard deviation;’ PA=physician assistant.
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Appendix 3-2. Practice of Operating Room Air Contamination Prevention, Head Nurse, Charge Nurse, Staff Nurse and

Anesthesia Nurse (N=83)

Questions Total Always Often Sometimes Never

4 3 2 1
mean=SD” n(%)
Before starting surgery, make sure the temperature and humidity in  2.84+0.85 19(21.8)  41(47.1)  21(24.1) 6(6.9)

the operating room are appropriate.

Before starting surgery, make sure that positive pressure is  2.93+0.99 31(35.6)  28(32.2)  19(21.8) 9(10.3)

maintained in the operating room.

Close the operating room doors before patient entry and the  3.74+0.56 63(78.2) 16(18.4 2(2.3) 1(1.1)

opening of sterile supplies.

Minimize door openings and movement during surgery by  3.46+0.55 41(47.1)  44(50.6) 2(2.3) -
pre-positioning all necessary equipment, materials, and tools inside

the operating room.
To enhance the efficiency of air expulsion in the operating room, 3.16+0.85 32(36.8)  44(50.6) 4(4.6) 7(8.0)

avold placing items or equipment in front of air vents.

Keep the operating room doors closed except for the movement of  3.67+0.59 62(71.3)  22(25.3) 2(2.3) 1(1.1)

medical staff, patients, and equipment involved in the surgery.
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Appendix 3-2. continued.

Total Always Often Sometimes Never

Questions
4 3 2 1
Mean+SD n(%)

Place signs at the entrance of the operating room indicating the  3.55+0.59 52(59.8)  31(35.6) 4(4.6) -
status inside, such as ’'Surgery in Progress’ or ’'Preparing for
Surgery’. Check the interior status and exercise caution when
passing through.
Minimize the number of personnel entering the operating room to  3.02+0.82 25(28.7)  44(50.6)  13(14.9) 5(5.7)
only those who are necessary for the surgery.
Even for educational or training purposes, minimize unnecessary  2.71+0.85 13(149)  45(51.7)  20(23.0) 9(10.3)
entries into the operating room.
Only visit the operating room during surgery when necessary, and  3.93+0.77 18(20.7)  50(575)  14(16.1) 5(5.7)
use other means such as phone, text, email, or internal messaging
for other communications.
Wear appropriate surgical clothing to prevent contamination of the  3.80+0.45 72(82.8)  13(14.9) 2(2.3) -
operating room air with particles or microorganisms from medical
staff.
Regularly clean and disinfect the operating room floors, walls, 3.29+0.68 36(41.1)  40(16.0) 11(12.6) -
ceilings, and surgical instrument tables to prevent dust
accumulation.
Total possible response range: 12~48, Response rage: 29~47 39.10+4.70

*SD=standard deviation.
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Appendix 3-3. Differances in Awareness and Practice of Operating Room Air Contamination; Professor, Intern, Resident, Fellow,

and PA

Questi Awareness Practice  Differances” .
uestions M=SD M=SD M=SD P
Minimize door openings and movement during surgery by  3.36%£0.56 2.73+0.98 0528+1.09  3.545 .001

pre—positioning all necessary equipment, materials, and tools

inside the operating room.
To enhance the efficiency of air expulsion in the operating room,  3.25+0.65 2.36£1.02 0.887+1.07 6.044 p<.001

avold placing items or equipment in front of air vents.

Keep the operating room doors closed except for the movement  3.51+0.51 3.25+0.88 0.264£0.81 2.368 .022

of medical staff, patients, and equipment involved in the surgery.

Place signs at the entrance of the operating room indicating the  3.40+0.53 3.17+0.85 0.226+0.87 1.896 .063
status inside, such as ’'Surgery in Progress’ or 'Preparing for

Surgery’. Check the interior status and exercise caution when

passing through.
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Appendix 3-3.

' Awarness Practice Differances” t p

Questions
M=SD M=SD M=SD

Minimize the number of personnel entering the operating room 3.57x0.50 2.85£0.82 0.717+0.99 5.283 p<.001
to only those who are necessary for the surgery.
Even for educational or training purposes, minimize 3.32£0.67 2.45+0.96 0.868+1.02 6.196 p<.001
unnecessary entries into the operating room.
Only visit the operating room during surgery when necessary, 3.25+0.62 2.64+0.86 0.604+£0.91 4.852 p<.001

and use other means such as phone, text, email, or internal
messaging for other communications.

Wear appropriate surgical clothing to prevent contamination of 3.58+0.54 3.57£0.64 0.019+0.72 0.191 0.850
the operating room air with particles or microorganisms from
medical staff.

Total 21.22+3.47 25.60+5.02 1.62+5.50 2.145 0.037

“Differences in awareness and practice of air contamination prevention
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Appendix 3-4. Differances in Awareness and Practice of Operating Room Air Contamination, Head Nurse, Charge Nurse, Staff

Nurse and Anesthesia Nurse

o ' Awareness Practice Differances” .

uestions M=SD M=SD M=SD b
Before starting surgery, make sure the temperature and humidity in 3.47+0.50 2.84+0.85 0.632£0.97 6.105 p<.001
the operating room are appropriate.

Before starting surgery, make sure that positive pressure 1is 3.61+£0.49 2.93+0.99 0.678+0.93 6.774  p<.001

maintained in the operating room.

Close the operating room doors before patient entry and the 3.76£0.45 3.74+0.56 0.023£0.54 0.390 0.697

opening of sterile supplies.

Minimize door openings and movement during surgery by  3.48+0.53 3.46£0.55 0.034+0.83 0.598 0.552
pre—positioning all necessary equipment, materials, and tools inside

the operating room.
To enhance the efficiency of air expulsion in the operating room, 3.60+£0.54 3.16%0.85 0.437+0.58 4902 p<.001

avoid placing items or equipment in front of air vents.

Keep the operating room doors closed except for the movement of 3.78+0.41 3.67+0.59 0.115£0.58 1.851 0.068

medical staff, patients, and equipment involved in the surgery.

Place signs at the entrance of the operating room indicating the  3.60+0.54 3.55+0.59 0.046+0.63 0.684 0.496
status inside, such as Surgery in Progress’ or 'Preparing for

Surgery’. Check the interior status and exercise caution when

passing through.
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Appendix 3-4. continued.

' Awarness Practice Differances” t p

Questions
M=SD M=SD M=SD

Minimize the number of personnel entering the operating room 3.62+0.53 3.02+0.82 0.598£0.83 6.735 p<.001
to only those who are necessary for the surgery.
Even for educational or training purposes, minimize 3.51+0.55 2.71+0.85 0.793£0.94 7.855 p<.001
unnecessary entries into the operating room.
Only visit the operating room during surgery when necessary, 3.48+0.53 3.93£0.77 0.552+0.74 6.923 p<.001
and use other means such as phone, text, email, or internal
messaging for other communications.
Wear appropriate surgical clothing to prevent contamination of 3.82+0.39 3.80+0.45 0.011£0.52 0.207 0.836
the operating room air with particles or microorganisms from
medical staff.
Regularly clean and disinfect the operating room floors, walls, 3.80=0.40 3.29£0.68 0.517£0.67 7.284 p<.001
ceilings, and surgical instrument tables to prevent dust
accumulation.
Total 43.52+4.22 39.10+4.70 4.44+4.67 8.876 p<.001

*. . . . . . . .
Differences in awareness and practice of air contamination prevention
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Appendix 3-5. Air Contamination Prevention Modified Practice According to General Characteristics of Participants.

Practice(all items included) Practice(some items excluded)

Characteristics Categories N M=+SD YH/(p) M+SD YH/ (p)
Gender Male 49 2.80+£0.53 -4.458(<.001) 2.93+0.51 -2.931(.004)
Female 91 3.19+0.48 3.19+0.47
Age (year) 20-29 39 3.13+0.50 671(.513) 3.14£0.48 0.314(.709)
30-39 59 3.01+£0.53 3.06£0.50
=40 42 3.04+£0.56 3.1210.51
Education level College & university 93 3.18£0.48 4.229(<.001) 3.18+£0.45 2.937(.004)
Master’s&doctoral degree 47 2.80+0.55 2.93+0.54
Type Professor doctor 29 2.73+0.57 40.055(<.001) 2.88+0.57 29.012(<.001)
of occupation® Intern, resident, fellow 18 2.58+0.57 2.71+0.57
Head, Charge nurse 22 3.41+0.34 3.40+0.34
Nurse 58 3.24+0.38 3.24£0.38
Anesthsia, PA nurse 13 2.97+£0.43 2.95+0.41
Length 174 36 3.14+0.51 636(.531) 3.14£0.50 0.17(.844)
of clinical career 5714 60 3.03+£0.53 3.08+£0.50
>15 44 3.01£0.55 3.08+0.52
Department’ NS/OS/TS 49 3.22+0.42 2.833(.005) 3.62+0.36 -2.221(.028)
OBGY/GS/URO/ENT 68 3.06£0.53 .244(.807) 3.11+£0.49 -0.400(.690)
Anesthesiology/PS/OT 47 2.97£0.59 -1.336(.184) 3.14+£0.47 1.307(.193)
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Appendix 3-5.

Practice(all items included)

Practice(some items excluded)

Characteristics Categories N MSD YH/ (D) M+SD CH/ ()
Education Yes 103 3.07£0.54 0.696(.487) 3.10+.052 0.329(0.740)
(within 1 year) No 37 3.00+0.51 3.07+.0.45
Education contents’ Hand hygine 99 3.05£0.54 0.051(.959) 3.09+£0.52 0.270(0.787)

Cleaning and Sterilization 57 3.30£0.42 4.852(<.001) 3.29+0.41 -4.079(<.001)
Environment management 55 3.26+0.42 3.941(<.001) 3.25+0.44 -3.09(.002)
Bloodborne infections and 34 3.07+0.63 0.204(.839) 3.09+0.61 0.045(.964)
Multi-resistant bacteria
Personal hygiene and 49 3.13+0.51 1.313(.192) 3.15+0.50 -0.988(.325)
Clothing management
Recognition of Air Yes 85 3.19+0.46 3.914(<.001) 3.20+0.45 3.194(.002)
Contamination No/ I don’t know/ 55 2.84+0.57 2.93+0.53

Prevention Guidelines

Yes, but never seen it

*Kruskal wallis test.” Multiple responses. NS=neurosurgery; OS=orthopedics; TS=thoracic surgery; OBGY=obstetrics&gynecology;

GS=general surgery, URO=urology; ENT=ear-nose-and-throat ; PS=plastic surgery, OT=ophthalmology.
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Appendix 3-6. Correlations among Air Contamination Prevention Knowledge,

Awareness, and Practice; Same items were Excluded.

Knowledge Awareness Practice(Modified)
Variables
r(p) r(p) r(p)
Knowledge 1
Awareness .095(.264) 1
Practice .206(.014) A417(<.001) 1
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Appendix 3-7. Factors Affecting Air Contamination Prevention Practice ; Same Items were Excluded.

Variable B SE Bt p W ogp
nce
Knowledge 0003 002 0014 0170 865 0765 1.306
Awareness 0405 0.102 0311 3969 <001 0865 1.157
Gender (Ref. male) -0125 0.104 -0.119 -1.196 234 0536 1.864
Recognition of prevention guidelines (Ref. no) 0.076 0.089 007/ 0860 391 0709 1411
College&University (Ref. master’s or doctoral) -0.026 0.129 -0.024 -0.199 843 0.359 2.785
NS/OS/TS (Ref. no) -0.023 0.091 -0.022 -0.252 801 0.706 1.416
Education contents Cleaning and sterilization (Ref. no) -0.008 0.103 -0.008 -0.074 941 0520 1924
Environmental management (Ref. no) 0.097 009 0.095 1.072 286 0680 1470
Type of occupation Professor doctor 0032 0145 0026 0223 .824 0334 2605
(Ref. Intern, Resident, fellow)  po.q Charge nurse 0540 0189 0393 2853 .005 0280 3568
Staff nurse 0418 0168 0412 248 014 0193 5179
Anesthsia and PA nurse 0.163 0.189 0.094 0859 .392 0440 2.275

R?*=.325 Adjusted R*=.261 F 5.08 p<.001
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ABSTRACT

Knowledge, Awareness, Practice and Factors Affecting
Practice of Medical Staff Regarding Prevention of Air

Contamination in the Operating Room

Kim, Jun Young

Department of Clinical Nursing
The Graduate School of Industry
University of Ulsan

Directed by Professor

Jeong, Jae Sim, RN, Ph.D.

Purpose : This study aimed to evaluate the knowledge, awareness, and practice
of operating room healthcare workers regarding air contamination
prevention in the operating room, in order to provide evidence for

improving air quality and enhancing infection prevention.

Methods: A survey was conducted among 140 healthcare workers in the
operating rooms of a tertiary hospital in Seoul. The survey included
general characteristics, and assessed knowledge, awareness, and practice
related to operating room air contamination prevention. Data were
analyzed using descriptive statistics, Independent t-test, paired t-test,
one-way ANOVA, Kruskal-Wallis test, Pearson’s correlation coefficient,

and multiple linear regression.
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Results: The scores for knowledge on operating room air contamination
prevention averaged 6.06%£2.0, out of 11, awareness scored 42.54+4.63 out
of 48, and practice was 36.62+6.39 out of 48. Knowledge was higher
among females(t=-2.244, p=.026), head nurse & charge nurses(/=24.834,
p<.001), and those working in neurosurgery, orthopedics, and thoracic
surgery(t=2.194 p=.030), and those who had received infection control
education within the last year(t=2.742 p=.007). In infection control
education, individuals who received training on instrument cleaning and
sterilization (t=-3.23, p=.002), operating room environment management
(t=-2.703, p=.008), and surgery involving bloodborne infections and
multidrug-resistant organisms (t=3.300, p=.001) had higher knowledge
levels and significant results. Awareness of operating room air
contamination prevention was higher among women (t=-2.808, p=.006),
head nurse & charge nurses (H=14.597, p=.006). Additionally, individuals
who had received training on instrument cleaning and sterilization had
higher awareness and significant results (t=3.145, p=.002). The practice in
operating room air contamination prevention was higher among women
(t=-4.458, p<.001), individuals with bachelor’'s degrees (t=-4.229, p<.001),
head nurse & charge nurses (H=40.055, p<.001), and those who had
received training on instrument cleaning and sterilization (t=4.852, p<.001)
and operating room environment management (t=-3.941, p<.001).
Additionally, individuals who acknowledged the existence of guidelines for
operating room air contamination prevention also showed higher practice
levels (t=3.914, p<.001), and these results were statistically significant. A
significant positive correlation was found between knowledge levels in air
contamination prevention and practice (r=.223, p=.008) and between
awareness and practice (r=.452, p<.001). Significant factors affecting the
practice of operating room air contamination prevention included the
awareness of airborne contamination prevention (B8=.317, p=<.001) and the

roles of head nurse & charge nurses (£:0.392, p=.002) and general
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operating room nurses (3:0.462, p=.005).

Conclusion: The knowledge of air contamination prevention was not high, and
the practice was lower than the awareness. There was no correlation
between the knowledge and awareness of operating room medical staffs.
The study concludes that higher awareness of air contamination
prevention among operating room healthcare workers leads to better
practice. Specifically, operating room nurses, both head nurses and charge
nurses, showed higher practice in air contamination prevention compared
to interns, residents and fellows, suggesting a need for targeted

educational interventions to enhance practice among these latter groups.

Keywords: Operating room air contamination, healthcare workers, Practice,

Knowledge, Awareness.
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