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Fluorescent labeling method used to observe the contamination of personal
protective equipment of health care workers during removing of personal

protective equipment

ZHANG Ren-gqing , DUAN Xiao-fei, WANG Yan, CAI Shuang (Department of Healthcare-
associated Infection Management, Public Health Clinical Center of Chengdu, Chengdu
610066, China)

[Abstract] Objective To evaluate the effect of fluorescent labeling method on improving the contamination of per-
sonal protective equipment (PPE) of health care workers (HCWs) during removing of PPE. Methods 69 HCWs
were recruited from 8 tertiary hospitals in Chengdu City for training on PPE wearing and taking off, and the effects
of PPE removing were assessed by ultraviolet fluorescent labeling method before training, on the day after training,
half a month after training and one month after training, the number and sites of residual fluorescent contamination
on inner clothing and skin surface after removing PPE were recorded, changes in contamination points and contami-
nation rate were compared. Results Compared with before training, the number of residual fluorescent contamina-
tion points of all HCWs after removing PPE on the day after training, half a month after training and one month af-
ter training decreased (Z values were 5. 306, 5. 813 and 6. 641 respectively, all P<Z0.001). Contamination rates of
female, nurse, HCWs with primary- and medium-grade professional title after training decreased significantly

compared with before training (all P<Z0. 05). The number of HCWs’ fluorescent contamination points obtained in
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three assessments gradually decreased over time (all P<Z0.05). Work shoes are most likely to be contaminated du-

ring PPE removing. Conclusion HCWSs are easy to be contaminated in the process of removing PPE, contamination

rate can be reduced and contamination situation can be improved after practical training, fluorescent labeling can be

used to observe contamination situation in the process of PPE removing .
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Table 1 Comparison of fluorescent contamination points of HCWs before and after training on PPE wearing and taking off
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Figure 1 Comparison of contaminated sites of HCWs before and after training on PPE wearing and taking off

3 g

PRy N B e 4 PPE 3 78 vh %5 5 52 3195 k.
ABEFE S NIOETS R ROk L I A SRR VIR
ATl 1) Be RIS 24 B RIS B4 A &85 IE —
AN D B PPE J5 49 5% B8 29615 U s B0 B U A
Wb I HLBE A B IS I ) SE A 95 e B — 2 T
W&o T38RI R N 5L CBR i R FR A1) 22 B
WG 92675 Je s BUT B s LI T5 Qe 3Ok E WIS

HH L EIEEAA 5 EIE — A H 155 R iy 45
BEUIATREAR . Hob 2otk 9t S R R
N RAERING 15 G R BIE VIR B T e, Zi =3
KE LRI LIR30 A R A% PPE )5 975
JeR 5 e i . R ANRES 5 COVID-19 #
FHRAO TAR P& EL W I PPE. BillJa 9K
5 SR~ Al RE R DTS B BN R IR 2 —
I Bt I (8] HE A2, B4 N B350 B PPE B0 L A
Gx AR i 75 Yt — 20 98D L EOR EE B mp G URR PR
PN EING 15 R B T5 Qe R T e nlRE S HE A



e 936 - v DY P 4 AR 2022 4E 9 A58 21 %5 9 ] Chin ] Infect Control Vol 21 No 9 Sep 2022

H/NA K, Tomas ZE5 R IE T 2 BUAY BIF 5% 45 1, iF
FE3E 3 2E R 20 AR R B s Y LT, &
BEG B N R B PPE 35 G S5 15 I | i 3%
REAR, I HAE TWiE 1 A~ H & 34 PPE Bifi )55
PeRFGLLFAR, Kang %' 048 1 7 7£ PPE i
IR AR ) 52 BTG g, 3R AR R AT RE 23 0 0 R
PRALRE 2 B2 BE PR B8 MW e 15 e . 55 F H AT 52,
TEZE G PPE JU & B PPE W 1 & . £ i
B 7 3k e ik il 4 G 5 ZE U N95 KRR, Sk
05 B B AR 7 iAo A8 BT WiE (8] = 45 A 6307 A HR R
B Lk E R ARG Y O T R G 5 s
A58 4789 Rl 5 A 7 R AN L i Rl RS B A AN )2 e B A
AN TR o E PN 1) T 28 4 il o 2 A R i 8 S 8 0
(29 20 em) AN 4, i A IR B 3l 7 A A0 IS5 78 B il
PPE 42 & v, g /F W RS 40 L 3 52 BB R & 41
FE BB — 1 B 4 R S S AR BT T A, B H
R FRA A — S R B . 5 — AW 5% R A I 2
BEDLHIAE A 223 W ff ) RE A i T H 38 T REAE AR A
AR R R [R) B T AR BT RO AR ik v i AT A AL
FE3 5 L 9O IC i BUR R T PPE ¥5 4L Ay 541
DA% B o A 358 3 1 0F 9T, (HL AT BB TG 1k 52 4 A HULA R
PR A% 45 Ja 22T L 2% IR AR S50 75, 4 MS2 I
HREBERZOEHITARIC . 5 = AW AUAE IE % M5
H AT PPE B 28 B0 A BEALZE NG b5 B A B SE R
W ARG PPE TRl K TAE A S 3R 22 i [A]

PPE A LU RAR 3 B2 40 N DA L % 7 Kk A% e
95 B B A2 95 JRLAAR T e (R S 4 N DL FE B A PPE M ]
KA G T BE T SO I L B 5T T I R g XU
AR LB R SR B IR — P RS A R T B
K TEFE G H AT LLREAREE 40 A A it 4% PPE J5 (195
JEER B B P TE Y s PPE B4 i 1 75 Yy
T 0L EAF ORI BR3P AN A B %4

HE R IEENFRRAEENEN R,

(& % x k]

[1] Fischer WA 2nd, Weber D, Wohl DA. Personal protective
equipment; protecting health care providers in an Ebola out-
break[J]. Clin Ther, 2015, 37(11): 2402 — 2410.

[2] Hall S, Poller B, Bailey C, et al. Use of ultraviolet-fluores-
cence-based simulation in evaluation of personal protective
equipment worn for first assessment and care of a patient with
suspected high-consequence infectious disease[ J]. J Hosp In-
fect, 2018, 99(2). 218 — 228.

[3] Phan LT, Maita D, Mortiz DC, et al. Personal protective
equipment doffing practices of healthcare workers[ J]. J Occup
Environ Hyg, 2019, 16(8): 575 = 581.

[4] Guo YP, Li Y, Wong PLH. Environment and body contami-
nation: a comparison of two different removal methods in three
types of personal protective clothing[J]. Am J Infect Control,
2014, 42(4): €39 — e45.

[5] Tomas ME, Kundrapu S, Thota P, et al. Contamination of
health care personnel during removal of personal protective
equipment[ J]. JAMA Intern Med, 2015, 175(12);: 1904 —
1910.

[6] Kang J, O’Donnell JM, Colaianne B, et al. Use of personal
protective equipment among health care personnel: results of
clinical observations and simulations[J]. Am ] Infect Control,

2017, 45(1): 17 = 23.

ORISR AR 28 B0

Z323] FAE oA, B, £ 8L 5. SR IC R TR R
PN GUAS B A7 st 8 AR B ) 35 e ). o el g e o 2% 7, 2022,
21(9):933 — 936. DOI: 10. 12138/j. issn. 1671 — 9638. 20222795.
Cite this article as: ZHANG Ren-qing, DUAN Xiao-fei, WANG
Yan, et al. Fluorescent labeling method used to observe the con-
tamination of personal protective equipment of health care workers
during removing of personal protective equipment[J]. Chin J In-
fect Control, 2022, 21(9): 933 = 936. DOI. 10. 12138/j. issn.
1671 — 9638. 20222795.



