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Factors Influencing Staffs’ Compliance
on the Use of Personal Protective Equipment

during Cleaning of Medical Instrument Reprocessing
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Table 1. Participants’ General Characteristics

(N=149)
Characteristics Categories n % M+ SD
Gender Male 7 4.7
Female 142 95.3
Age (yrs.) < 40 19 12.8 45.52%+5.90
40-49 96 64.4
> 50 34 22.8
Marital status Unmarried 26 17.4
Married 121 81.3
Others 2 1.3
Education level High school 119 79.9
College 17 11.4
University 13 8.7
Employment type Permanent 114 76.5
Contract 35 23.5
Clinical career <5 20 13.4 20.24+9.64
(yrs.) 5-9 13 8.7
10-19 14 9.4
20-29 92 61.8
> 30 10 6.7
Department CSSD 59 39.7
OR,DR 27 18.1
Ward, ICU, ER, OPD, 47 31.5
dialysis room
Endoscopy & 16 10.7
angiography room
Workload High 118 79.2
Moderate 24 16.1
Low 7 4.7
Experience of Yes 135 90.6
healthcare No 14 9.4
accreditation

CSSD=Central Sterile Service Department,
Room, ICU=Intensive

Department .

Care Unit,

-18 -

ER=Emergency

room,

OR=Operating Room, DR=Delivery
OPD=Out-Patient
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Table 2. Characteristics of Cleaning Work Related

(N=149)

Characteristics Categories n % M+ SD
Proportion of cleaning in < 30 35 23.5 55.89%27.77
the work (%) 30-59 41  27.5

> 60 73 49.0
Exposure to blood & body Yes 46 30.9
fluid (within 6 month) No 103 69.1
Self-perception of Always 100 67.1
PPE guideline Mostly 43 28.9

Somet imes 6 4.0

Rarely 0 0.0

Not at all 0 0.0
PPE related Yes 145  97.3
education experience No 4 2.7
Provider & type of educator” In hospital 107  73.3
(n=145) cyber education

CSSD 57 39.0

In department 78 53.4

Outside hospital 1 0.70
Need for education on PPE Yes 139 93.3

No 10 6.7
Presence of reminders for Yes 124  83.2
PPE use in workplace No 25 16.8

PPE=Personal Protective Equipment, CSSD=Central Sterile Service Department.

* Duplicate responses.
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Table 3. Knowledge on the Personal Protective Equipment (PPE) for Cleaning
of Medical Instrument Reprocessing

(N=149)

Correct

[tems answers (%)

The reprocessing and cleaning of medical instrument is a work 149(100.0)
risk of infection from blood and body fluids.

Wearing PPE is required when clean medical instrument. 146(98.0)

PPE is not required for reprocessing and cleaning medical 145(97.3)
instrument used by patients without infection.

When reprocessing and cleaning of medical instrument, made of 92(61.7)
polyvinyl gloves might be used.

PPE torn or damaged during reprocessing and cleaning work should 148(99.3)
be immediately removed and disposed of.

It is possible to hang goggles and facial protection around your 134(89.9)
neck or put them on your head until the next cleaning work.

Remove PPE before moving out of the medical instrument 148(99.3)
reprocessing cleaning space (contaminated space) and into a
clean area.

Do not touch the surface of goggles, face protectors, masks, and 144(96.6)
caps when removing PPE after reprocessing and cleaning medical
instrument .

After cleaning the medical instrument remove gown by rolling 141(94.6)
contaminated surface inwards.

Remove PPE after finishing the reprocessing and cleaning work 147(98.7)
and immediately perform hand hygiene.

Total (M£SD) 9.36%£0.83
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Table 4. Attitudes on the Use of Personal Protective Equipment (PPE) for
Cleaning of Medical Instrument Reprocessing

(N=149)
Possible  Response
[tems M%£SD Range Range

(min~max) (min~max)

I would work wearing PPE anytime of a 4.97£0.18

cleaning medical instrument 15 45
reprocessing.
To prevent infection transmission, [ 4.89%0.43 15
can endure the discomfort caused by
PPE.
I know very well how to use PPE. 4.89+0.34 3~5
I can wear and remove PPE proficiently. 4.86%0.36 3~5
Total 4.90+0.24
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Table 5. Awareness of Safety Climate for Personal Protective Equipment (PPE)

(N=149)
Possible Measured
[tems M+SD Range Range
(min~max) (min~max)
PPE availability .75£0.46
I can easily use eye protector (goggles, face shield) for medical instrument .97+0.16 1~5 4~5
reprocessing cleaning.
I can easily use mask for medical instrument reprocessing cleaning. .96£0.30 2~5
I can easily use cap for medical instrument reprocessing cleaning. A43+1.21 1~5
I can easily use fluid-resistant gown or apron for medical instrument reprocessing .94+£0.35 2~5
cleaning.
I can easily use long-armed gloves to cover the sleeves for medical instrument .88%+0.55 1~5
reprocessing cleaning.
I can easily use fluid-resistant shoes or shoe cover for medical instrument .34%+1.30 1~5
reprocessing cleaning.
Management support .56£0.69
Managers (head nurse) prioritize the protection of staffs from occupational exposure 644073 9-5
when cleaning medical instrument reprocessing. T
All reasonable measures are taken to minimize dangerous work and procedures in my .50+0.85 1~5
workplace.
Employees are encouraged to manage their own safety and health conditions in my .56+0.80 1~5
workplace.
Managers (head nurse) on my unit play a role in protecting staffs from occupational 57+£0.71 2~5
exposure during medical instrument reprocessing cleaning.
Absence of job hindrances TTx1.17
[ have enough time for the medical instrument reprocessing cleaning work to follow 74117 15

guidelines.
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Table 5. Continued.

(N=149)

Possible Measured
[tems M+SD Range Range
(min~max) (min~max)
Feedback 4.12%+0.90
The managers (head nurse) correct unsafe work. 4.25+0.95 1~5 1~5
The managers (head nurse) often discussed a safe working environment with me. 3.99£1.00 1~5
Training 4.64+0.65
I have been trained on the right way to use personal protective equipment to protect 4.70%0.69 1~5
myself from exposure to infection when cleaning medical instrument.
I have been trained to be careful and aware of potential health risk factors that may 4.57%0.75 1~5
occur in the workplace.
I have been trained at work on how to access information about employee infections and 4.66%+0.67 1~5
safety accidents.
Cleanliness/ orderliness 4.62%+0.68
The contamination area is kept clean in my workplace. 4.60+0.71 1~5
The contamination area is not cluttered. 4.64£0.69 1~5
Minimal conflict/ good communication 4.79+0.47
There is no difficulty in using PPE in my workplace. 4.72%+0.86 1~5
The members of my unit support one another to use PPE well. 4.80+0.54 2~5
There 1is always sufficient time to carry out the medical instrument reprocessing 4.88%+0.46 1~5
cleaning work in accordance with the guidelines.
Total 4.47+0.51
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Table 6. Compliance on the Use of Personal Protective Equipment (PPE) for Cleaning of Medical Instrument Reprocessing

(N=149)
CSSD, OR, DR Others”
(N=86) (N=63)
e Possible Measured Measured
M£SD Range M£SD Range M£SD Range
(min~max) (min~max) (min~max)
Ech )pmtec“’r (goggles,  faceshield ) o)) 54 1~5 4.9040.38 3-5 4.9440.25 4~5
Mask 4.99%+0.12 5.00%+0.00 5~5 4.97+0.18 4~5
Cap 3.67x1.74 4.97+£0.19 4~5 1.90+1.30 1~5
Fluid-resistant gown or apron 4.83+£0.48 4.83+£0.49 3~5 4.83£0.46 3~5
Long-armed gloves to cover the sleeves 4.724+0.82 4.83+£0.58 2~5 4.59+£1.06 1~5
Fluid-resistant shoes or shoe cover 3.78+£1.66 4.74+£0.72 1~5 2.46+£1.66 1~5
Total 4.48+0.62 4.87+0.29 3.95+0.55

CSSD=Central Sterile Service Department, OR=Operating Room, DR=Delivery Room, * Others : ward, intensive care unit,
emergency room, outpatient department, dialysis room, endoscopy, & angiography room
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Table 7. Differences of Knowledge, Attitudes

Related Characteristics

Awareness of Safety Climate by Participants’ General Characteristics and Cleaning Work

(N=149)
PPE knowledge PPE attitudes Awareness of safety climate PPE compliance
Characteristics Categories p p P p
M=SD 7/ X2(p) M+SD 7/ X(p) M=+SD 7/ X(p) M=+SD 7/ X2(p)
Cender Male 8.86£0.90 |~ ooy 4.82%£0.31 -0.855(393) 4.48%£0.52 -0.135(893) 5.00£0.00 -2.732(006)
Female 9.38+0.82 et 4.90+0.24 4.47+0.51 4.4640.63
Age (yrs) < 40 9.26%0.81 o0 0o 4.880.21  2.250(323)  4.30£0.67  2.250(323) 4.59+0.65  1.188(552)
£€ TS 40-49 9.42+0.83 <07t 4.8940.28 4.46+0.50 4.45+0.65
> 50 9.24+0.86 4.94+0.15 4.59+0.41 4.5140.55
Marital stat Unmarried 9.35%0.75 oo aoy  48TE03L 0.389(823)  4.33£0.62  0.389(823) 4.4620.72  2.151(341)
aritat status Married 9.36+0.85 O°7% 4.91+0.23 4.504+0.48 4.48+0.61
Others 9.00+1.41 5.00£0.00 4.63+0.08 5.00%0.00
Bducation leve]  Highschool  9.37#0.82 (-0 o 4924022 1.979(372) 4514046  2.767(251) 4.43+0.65  3.690(.158)
ueation fevel — college 9.18+0.81 7M7% 4.85+0.33 4.1940.73 4.7440.37
University 9.46+0.97 4.79+0.34 4.49+0.47 4.60+0.55
—_— o Permanent  9.4440.80 _, ... oo 4904025 -0.389(697) 4.45£0.51 -0.920(358) 4.42+0.65 -2.049(040)
MPIOYMENLLYPE - ntract 9.0940.89 ok 4.90+0.22 4.53+0.50 4.69+0.47
Clinical  career <8 9.1140.81 oo oo 4884024 6.861(143) 4.45£0.52  3.676(452) 4.7840.50  6.286(179)
rs) 5-9 9.08+£0.95 V0% 4.90£0.24 4.27+0.86 4.55+0.44
yrs. 10-19 9.1441.10 4.9340.12 4.3940.50 4.4640.68
20-29 9.4440.79 4.8940.27 4.48+0.45 4.4240.66
> 30 9.70+0.48 4.9840.78 4.73+0.24 4.4540.53
Department CSSD? 9.2040.80  5.567(.128) 4.89+0.26  7.759(.051)  4.52+.041 10.916(.012) 4.91+0.28 98.414(<.001)
OR, DR” 9.5240.75 4.85+0.923 4.1440.69 a,c,d>b 4.7940.30 a,b>d>c
Ward, ICU, ER, 9.43+0.88 4.90+0.27 4.5340.47 3.80+0.54
OPD, dialysis
room®
Endoscopy & 9.44+0.89 5.00%+0.00 4.64+£0.37 4.35+0.35

angiography
room
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7. Continued. (N=149)
o . PPE knowledge PPE attitudes Awareness of safety climate PPE compliance
Characteristics Categories 3 5 5 5
M=+SD Z / X“(p) M=+SD 7/ X“(p) M=£SD 7/ X“(p) M=£SD 7/ X“(p)
High® 9.33+0.81 4.901+0.25 3.974(.137) 4.43+0.53 3.251(.197) 4.64%+0.54 35.936(<.001)
Workload Moderate”  9.38+-.g7 084D 000 4.6240.39 3.9440.58 a>b,c
Low* 9.71£0.48 4.75%£0.43 4.55+0.45 3.71+£0.41

Experience of Yes 9.36+£0.85 -0.456(.649) 4.90+0.24 -0.413(.679) 4.46+£0.51 -0.322(.747) 4.47+0.62 -0.938(.348)

healthcare No 9.36+0.63 4.88+0.29 4.50+0.51 4.59+0.64

accreditation

Portion of < 30° 9.51+0.89 3.543(.170) 4.87£0.31 1.892(.388) 4.60+0.43 5.322(.070) 3.89%+0.69 35.596(<.001)
cleaning in work 30-59° 9.07x0.79 4.88+0.22 4.36£0.51 4.73£0.50 a<b,c
(%) > 60° 9.30+£0.83 4.92%+0.23 4.46+0.53 4.63%+0.46

Exposure to v 9.30+0.86 0.470(.637) 4.89+0.26 -0.758(448) 4.31+0.61 -2.370(.018) 4.66+0.53 -2.440(.015)
blood & ©s 9.38+0.81 Y 4.9140.24 4.5440.44 4.4140.65

. No
body fluid
(within 6 month)

Self- Always® 9.34+0.84 2.307(.316) 4.96+0.13 20.929(<.001) 4.57+0.41 11.294(.004) 4.61%+0.53 17.382(<.001)
perception of Mostlyb 9.33+0.84 4.82+0.32 a,b>c 4.31+0.62 a>c 4.37%+0.66 a,b>c
PPE guideline Sometimes® 9.83+0.41 4.46+0.43 3.98+0.49 3.28%+0.52

Rarely® 0 0 0 0
Not at all® 0 0 0 0

Related PPE Yes 9.36+0.83 —0.842(.400) 4.90+0.25 -2.044(.041) 4.484+0.49 -1.442(.149) 4.48+0.63 -0.120(.904)
education N 9.00£1.00 ) ) 4.75+0.25 3.90+1.00 4.50%0.60
experience 0

Need for Yes 9.33+0.85 1.961(.207) 4.90+0.24 -0.516(.606) 4.47+0.50 -0.087(930) 4.51+0.60 -1.710(.087)
education on No 9.70%£0.48 : : 4.90+0.32 4.43+0.59 4.10£0.79

PPE
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7. Continued (N=149)

PPE knowledge PPE attitudes Awareness of safety climate PPE compliance
Characteristics Categories B 5 5 5
M=*SD 7/ X“(p) M=SD 7/ X“(p) M=SD Z /] X“(p) M=£SD 7/ X“(p)
Presence of Yes 9.31£0.85 -1.406(.160) 4.93£0.21 -2.862(.004) 4.55%+0.39 -3.037(.002) 4.57+£0.55 -3.201(.001)
reminders for No 9.56+0.71 4.76x0.36 4.05+0.77 4.03%£0.77
PPE use

in workplace

PPE=Personal Protective Equipment, CSSD=Central Sterile Service Department, OR=Operating Room, DR=Delivery Room, ICU=Intensive Care Unit, ER=
Emergency room, OPD=Out-Patient Department
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Table 8-1. Correlation among Knowledge, Attitude, Awareness of Safety

Climate, and Compliance on the Use of Personal Protective Equipment (PPE)

N=149
PPE PPE Awareness of PPE
Variable knowledge attitude safety climate compliance
R R R R
(p) (p) (p) (p)
PPE Knowledge 1
. -.033
PPE Attitude (688) 1
Awareness of .022 3317 .
safety climate (.789) (<.001)
) -.030 617" .070
PPE Compliance (719) (.042) (.396) !

“p .05, 7 p .01
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Table 8-2. Correlation among Subcategory of Climate and Compliance on The

Use of Personal Protective Equipment (PPE)

N=149

PPE Compliance

Variable
R(p)

PPE availability .666” (<.001)
Management support .075(.362)
Absence of job hindrances .172°(.036)
Feedback .037(.650)
Training .024(.772)
Cleanliness/orderliness -.070(.393)
Minimal conflict/good communication .181° (.027)

“p .05, 7 p .01
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Table 9. Factors Influencing Staffs’ Compliance on the Use of Personal

Protective Equipment (PPE) during Cleaning of Medical Instrument
Reprocessing
N=149

Variables B SE B ¢ P
Constant .126 .784 .160 .873
Gender (male) -.020 .165 -.007 -.118 .906
Employment type (contract) -.156  .082 -.106 -1.903 .059
Department (CSSD) .331 .074 .260 4.447 <.001
Workload (=moderate) .081 .109 .053 742 .460
Proportion of cleaning in work (=30%) .324 .101 221 3.222  .002
Exposure to blood & body fluid (within 6

-.023 074  -.017 -.307 .760
month) (yes)
Self-perception of PPE guideline

.354 .185 J112 1.915 .058
(=mostly)
Presence of reminders for PPE wuse in

.089 .095 .054 .944 .347
workplace (yes)
PPE knowledge .030 .040 .040 .751 .454
PPE attitude .135 .142 .054 .957 .340
PPE availability .514 .085 .384  6.048 <.001
Absence of job hindrances .076 .030 .143  2.521 .013
Minimal conflict/good communication .113 077 .086  1.472 .143

R?=.820, Adjusted R*=.672, F=21.266, p<.001

CSSD = Central Sterile Service Department.
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ABSTRACT

Factors Influencing Staffs’ Compliance
on the Use of Personal Protective Equipment

during Cleaning of Medical Instrument Reprocessing

Shin, Gyeong Suk

Department of Clinical Nursing
The Graduate School of
Industry

University of Ulsan

Directed by Professor

Jeong, Jae Sim, RN, Ph.D.

Objective: This study was designed to identify cleaning staffs’ knowledge,
attitudes, awareness of safety climate, and compliance on the personal
protective equipment (PPE). And to find factors that affect the compliance
on the use of PPE in cleaning staffs’ during cleaning of medical

instrument reprocessing.

Methods: This study was conducted on 149 nursing assistants in general
hospitals in Seoul city. who perform medical instrument reprocessing
cleaning in various departments (central supply room, operating room,
general ward, intensive care unit, emergency room, delivery room,
outpatient, dialysis room, laboratory, etc.). The questionnaire consists
of demographic characteristics, cleaning work related characteristics, PPE

knowledge, attitudes, awareness of safety climate, and compliance 1in a
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self-reported format. The collected data were analyzed as descriptive
statistics, Mann-Whi tney, Kruskal-Wallis, Pearson's Correlation

coefficient, and multiple linear regression analysis.

Results: Knowledge of PPE averaged 9.36£0.83, attitude 4.90%x0.24,
awareness of safety climate 4.47%+0.51, and compliance degree 4.48%0.62.
Attitude were significantly positively correlated with awareness of safety
climate (r=.331, p<.001) and PPE compliance (r=.617, p=.042), and PPE
availability (r=.666, p<.001), absence of job hindrances (r=.172, p=.036),
minimal conflict/good communication (r=.181, p=.027) showed a significant
positive correlation with the compliance of wearing PPE. Variables
affecting the intention of the compliance of medical equipment
reprocessing and cleaning staff is department (B=.260, p<.001), the
proportion of cleaning in the work (B=.221, p=.002), PPE availability (3
=.384, p<.001), absence of job hindrances (=.143, p=.013) and has an

explanatory power of 67.2%.

Conclusion: It was found that the compliance of PPE use by medical
equipment reprocessing cleaning staff 1s affected by department,
proportion of cleaning in the work, PPE availability, absence of job
hindrances. Therefore, 1t 1s important to ensure a safe cleaning
environment from infection through the support of a safety climate and
periodic education considering the characteristics of cleaning staff and

institutional monitoring.

Key word : personal protective equipment, medical instrument cleaning,
knowledge, attitude, safety climate
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