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[Abstract] Objective To evaluate the fit status of respirators and influencing factors of fit status through quanti-

tative fitting testing. Methods Departments with different respiratory infectious disease exposure risks in 6 hospi-
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tals of different levels and properties were selected by stratified sampling, that is, hospital staff with low risk (ge-
neral ward) , medium risk (such as emergency and respiratory outpatient) , and high risk (fever clinic, nucleic acid
sampling point as well as department of infection control), including doctors, nurses, medical technicians and ser-
vicers. arch and folding respirators of two brands were tested, quantitative tightness and fitness of respirators were
tested by environmental aerosol condensation nuclear counter method. Results A total of 320 staffs were selected
from 6 hospitals to conduct the testing, before the formal fit testing, through professional guidance, the overall
passing rate of the quantitative tightness check was significantly improved from 27.50% to 57.73% compared with
the self-adjustment of the tested personnel. The passing rates of the fit testing of different respirators were signifi-
cantly different (3° =561.51, P<C0.001), with the lowest of 0. 94 % and the highest of 84. 06%. After quantitative
fit testing, when carrying out fit testing for standard movements, passing rates of arch A, folding A, arch B and
folding B respirators were 50. 00% , 58.25% , 66.67% and 85. 67 % respectively. Passing rates began to drop main-

ly after the left and right head swing. Conclusion Fit testing is a favorable tool to ensure the efficacy of respiratory

protection, fit testing data should be fully utilized to provide suitable respirators for the staff.
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Table 4 Passing rate of fit testing for different movements
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43K 4 (Table 4, Continued)

HIE A(n=06)

HIE B(n=213)

P& A (n=206) P& B(n=314)

o AR EERCOD AR E D AR E D AR E D
ik - 1k 4 66. 67 134 62. 91 111 53.88 272 86. 62
PR 2 33.33 148 69. 48 157 76.21 263 83.76
TF B I 4 66. 67 149 69. 95 153 74.27 260 82. 80
ISSUINERAE R 3 50. 00 142 66. 67 120 58. 25 269 85. 67
» 5.37 25.23 112, 51 37.92
P 0.373 <0. 001 <0. 001 <0. 001
T A PRI IRy 9 A A E R AL B
3 itie FEAHT L R 7 VR AR A DN T Oy T BE E D T

3.1 & A H G R AR I e R By A7 AR 69 A A
TR PRI IE £ Y 7E tH R o AT 0 R T LA
AN B T I A K Yy P R G Je g 2 i KU .
P4 A N B3 22 42 K B 1 W W 3 1% e 95 7E 5 Be N
L% L BT WA AR A 23 R I — 3R 9 By 4 5 e n 2
TR0 R R 5 A% Y UL 2 AN 0 S 1 4 e, SR HC ) PR R
25 K AT 30 Ry 0 AR N 5 1% Y U5 B8 T 5 9 1
FeVEIS LR R R s A AR R R U A 2 R
S R o DA B P ARV AR A AR TG Y A L X
S e 2 2 ik ) S ) 8 4R 8 1 e D
fik (47 53 %50k DA 47 b R 3 AR N BY . IR GE B 4
FH & 0 R 1B SR o S — T B 2k . A B e B RN
o PR oA R i L o s B 4 R R A R
A8 P FIEE SRS B 17 AR 90 422 fih 8 38 1) 95 3 R R BT
KU B AE Z A 18 N P R Tk R 1 R I B 0 ER
ERMR ST EHBESAHCKA, 2H S A Qs
LM IR BB AR,

3 A M D P — 2 TA B PR R R B B 11
BRI R REE A M ERA Y TR, B
I AL 7 4 A A 0 5 A 5 R ST A B R B 4
B DUE BT RE T 5 0 2o 5E At i B Bl
P B S B S TR 0 (CDC) [ 52 R
fi FE 5 22 A BF 98 B (NTOSHD | 25 [B BOL %2 42 55 i
FEE PR (OSHA) ., & [ fif B 5 % & A7 5
(HSE) % [ 58 1048 A0 26 LAY 249 HE 353 28 18 A v
R I A T BAIG B A S A Bl A 0 B g,
] ] 45 e I Xof 90 754 e bR 25 Ml 48 928 15 B0k B 6 42 L 71
EAT A BOR N GE R TS L AR B B 0 X T AR
(14 N B T AN FH B 47 1 B3 A 0 4 5 v
A& T B,

By PR RN E A PR P a0 R
855675 %0 11O gk s A A R 0 Bl iR
AENE 52 3 50 4 OR3P AR 5T SR BOE B 0 K
D5 XA TRV O3] AN TRl 5T B e A [l XU B 1] AN
[F] 28 50 ) T AE N LA 7 I s A — @ Rk,
3.2 ZEAHMRXBELESHKXE R LHEER
WFFEE 2 R AR % A AR A S Ll A e
830 Ok 56 %0 . ABFIEFERRHESN1EE A1
MR Z BT AT 7% A D, 45 R WoR Ll o % &
PR Z S5, 4 30 B Ak I a0l i 3 Oy 5006 ~
85%0 , EERAEA AT K AEZ G il i TR TR,
AN TR 1 B8 Z A A AR — o 26 5 i R s iy 1=
Ui — EIE )5 B S 8O R 0 R e A S B, —
BHORFFRIF NG G . 5 —TiiF 5 £, RiEITE &
P B2 B 4 OB R PRIk 67 %0 LR T T
T A M I A B I B B O BR AR R AR TR & 96 6
DAL IHG B ) 285 P A A S 16 1Y 5 A TR 4 IS B 4
FEE I 0 AT 38 A I

T3 A Ve D3 22 i 4 A 2 AT 2% A R, A]
DA i Ak 232, 49 2 B ), AT 42 15 3 A5 2 0
W R HAENE Tl AR S 5% A
ABESE T BRI 521X 1 4k B ] B 47 11 R
SR AE B AT R 5 BE B B R A v i
R 27,50 % il ik ol A B8 TR i 5 R R
FFES7.73% . UL AR iSRS T E
SLPEHT A W AGE 238 R I 5 A B B R R
pNI N NTE A B e 17 S NI -
LT &P B4R THIE B EIC, WA 5o 1 BB IR
B SN B I A G A By SR s AR B, 4
A E A A B AR T EE RS A BT LA A
RIS TR AR AR E R, EEBE A T



6 - o E R Ye e i 24 A 2022 4E 1 B 45 21 %55 1 ] Chin J Infect Control Vol 21 No 1 Jan 2022

i B R AIC B Wiz B B 1 H B UITBOR Beds . TR N
314 IR T 9 3 B RE R

AT IR A P R e 1 D A B R
Ca®a T EMEE BR A %S, B H W T
PE X o 5 R 1) AR T AN 8 L 55 SR A
T JBE ) SOl 22 o LT 3 B A9 O ik T LR
T LI SZ B B 4P 11 B 1 R G £ ik 30 o o
JEA R A1 Al i A A RE IS B G L E S e i
A A PR RS E AT R R A S AL
AREA RARY A B 22 4 N 3 A P ke 2 — b
SR VI A . TR AT 22 A0 38 5 P IR AN
A7 B T kR 5 B B R R SR AR T IR
B B 47 100 B8 T 45 5 B AR B i L 22
3.3 ARAAMESHEMNXBLEA TAEA R RS
BHBEAGFaE ABTINGT 40 ES
P 3 S % 22 AR AR O 0. 9400 B
84. 0625 o 5EMRNE A P D 1 2o 246 1 TR 3R A 468 4R %
PR AR AR L 5 A 5 B TR B 1 R R
AN TR ARFR AT K o ASBIETE ] — it i 6T 114
W R T BT . Ed R e K-SR TS
HR/NAE RN 38 5 B Je b oA 5% NG 5 e i
BRIV S AR e 5 TR A R — PRI G Bl S e
SRR R TR A A R R TRk AT I A
e R 2R TR 7 1 BLAR 7 T ARG L B A O
PR AR P2 A5 B A [ T SR B A R B 5 R/ b T A =
FHBIT 3P 108 U A [ 1 53] A A G 28 1) 1 P &
ATRABEPEIE A A O R

T A PRI 2L B TN L/ 2 B A
5 5 32 0 IR B R S A BT 37 B RE T . W EE
AT AP — R R AR — K S5 b — B
VRN B3 B PACIR B0 A A 78 Ak o S % i 394 o o 2% T
H BRI IR B A 147 A Al S AT RE S e R TP
AP R il RO AT IS A I . AN B L RE
DS 2 R S 3 i 3 A I Y 1 BT LA AT
TAEN B A /R 25 B A 5 Y 18 A G B
fERERARIETAE AN RS A CE AR 1A
i T4

RN R SER R S U R YN PN
APRHEE A I B B 3 R 7R O TAE N R R R
B VL AT LS DU R (D AR W) R AE
HE R BE 5 R R AR R U B0 B R e e
— T e RS AR XS UL s 19 10 B A 3 A 1 3
W2 HAD A B B A Bt . (2) B 5 1l
B 1 D0 2 75 4 5 BB o R BRI A I [ A )

BRI IR B A R B WA AR N B AT A R
B B M . (3D BE By 47 100 B A 32 R . A
Sk AR ) PR B AR A BT 3 AR S O
X LA B R 5 AR A LA B T A AR A

BTN T 2 A8 b 2 B AR B2 H
By dr 1B AN RE A T AUSR R T By 0 1 B R AGE S
ANRESE e E BT LI B P 1 38 A 1A s B2 T BT 47
1S A PR I T B A R A B i B A
HE A BEFALR T B 55 A B2 73 40 P i 5 A A o
PR HRE T I I 18 1 105 A X R AR P A0S S
P ASBEHE S 2 A

(& % xx #)]

[1] Cucinotta D, Vanelli M. WHO declares COVID-19 a pande-
mic[J]. Acta Biomed, 2020, 91(1): 157 = 160.

[2] Musick T, Trotto S. Morrison KW. NIOSH. OSHA offer
toolkit on respiratory protection for health care workers[]].
Saf Health, 2015, 192(1): 31.

(3] e NRIEFNE P A, BEEERSHE R WS/T 311—
2009081, bxt: A AR AL . 2000.
The Minister of Health of the People” s Republic of China.
Technique standard for isolation in hospitals; WS/T 311—
2009[S]. Beijing: Standards Press of China, 2009,

[4] e NRIGAEEZR DAEMITRAETRRLS. &5 LH%
9 5 e S TR SR L . WS/ T 511—2016[S]. Jbxt:
Il A e Y RRAE . 2017
National Health and Family Planning Commission of the Peo-
ple’s Republic of China. Regulation for prevention and control
of healthcare associated infection of airborne transmission di-
sease in healthcare facilities;: WS/T 511 = 2016[ S]. Beijing:
Standards Press of China, 2017.

(5] LM, 2L, S, S 5B bR & - 8 i 4k 2o 5
P, PAENBZE . 2020, 59(9): 662 = 664.
Jiang L, Li LY, Wu AH, et al. 2019 novel coronavirus: ap-
propriate rather than undue protection[J]. Chinese Journal of
Internal Medicine, 2020, 59(9);: 662 — 664.

Lo skvkmm, BEEE, XUJH, 5. % 5aE bR 25 i 58 R B Ds 5 55 A
SR A TG B 2 i R A A BT ], A e g SRR e o
i, 2020, 30(21): 3224 — 3228,
Zhang BL, Lu Q, Liu X, et al. Multicenter investigation of
current status of use of personal protective equipment among
healthcare workers during diagnosis and treatment of COVID-
19[J7]. Chinese Journal of Nosocomiology, 2020, 30 (21);
3224 - 3228.

(7] XUEAR. XUSI%. R 12 GEE5 00 8 a3 BE 7 HUAG I e 45 1
BURIHALT]. PR PR BE G 2R 3, 2017, 27(17): 4038 -
4040.

Liu ZJ, Liu JX. Current status of control of infections in 12



R e L AR AR 2022 4F 1 A 21 5 1

Chin J Infect Control Vol 21 No 1 Jan 2022 o 7 e

(8]

9]

[10]

[11]

[12]

[14]

[15]

[16]

designated tuberculosis medical institutions in Chifeng [ ] ].
Chinese Journal of Nosocomiology, 2017, 27 (17): 4038 —
4040.

TR BREAN . RIS, & E 12 AN 241 KT AL
MG RS B oA LT, P BB 24 3, 2017, 39(4) .
414 - 419,

Zhang WM, Geng MJ, Song YD, et al. Analysis of tuberculo-
sis infection control of 241 health institutions in 12 provinces.,
Chinal[ J]. Chinese Journal of Antituberculosis, 2017, 39(4) .
414 - 419.

WL, 2%, WEIE, 2. 2016 R0 50 IR X 45 B2 77 Bl
RS o e 2 i) BUOL P A5 LT R . 2017, 32C10) .
824 — 827,

Xu CH, Li T, Peng XW, et al. Cross-sectional study on infec-
tion control in tuberculosis hospitals in urban area of Beijing.
2016[J]. Disease Surveillance, 2017, 32(10) : 824 — 827.
Regli A, Sommerfield A, von Ungern-Sternberg BS. The role
of fit testing N95/FFP2/FFP3 masks: a narrative review[ ] ].
Anaesthesia, 2021, 76(1): 91 —100.

The National Institute for Occupational Safety and Health
(NIOSH). Hospital respiratory protection program toolkit:
resources for respirator program administrators [ EB/OL J.
(2015 =05 = 21)[2021 = 10 — 24]. https://www. cdc. gov/
niosh/docs/ 2015 = 117/default. html.

Occupational Safety and Health Administration. Fit testing
procedures (Mandatory) [ EB/OL7]. (2004 — 08 — 04)[ 2021 —
10 — 24 7]. https://www. osha. gov/laws-regs/regulations/
standardnumber/1910,/1910. 134 AppA.

Health and Safety Executive. Guidance on respiratory protec-
tive equipment (RPE) fit testingl EB/OL]. [2021 — 10 — 24 ].
https://www. hse. gov. uk/pubns/indg479. htm.

AN EE R DA RRERER S EREER. RTBAR
12 57 AU PR 507 8L T AR B S TR 45 42 1 B R 8 1 (B8 = 0
R 308 60T 2 IR 97 IR s ML AR £ & 12021096 5 [EB/OL]. (2021 = 09
-13)[2021 = 10 — 247]. http://www. nhc. gov. cn/yzygj/
§7659/202109/c4082ed2db674c6eb369dd0ca58e6d30. shtml.
Medical Administration of National Health Commission of the
People’s Republic of China. Notice on printing and distribu-
ting technical guidelines for prevention and control of novel
coronavirus infection in medical institutions (third edition) :
joint prevention and control mechanism (2021) 96 EB/OL].
(2021 =09 - 13)[2021 = 10 — 24]. http://www. nhc. gov. cn/
yzygj/s7659/202109/c4082ed2db674c6eb369dd0ca58e6d30. sht
ml.

Danyluk Q, Hon CY, Neudorf M, et al. Health care workers
and respiratory protection: is the user seal check a surrogate
for respirator fit-testing? [J]. ] Occup Environ Hyg, 2011, 8
(5): 267 = 270.

Hon CY, Danyluk Q. Bryce E, et al. Comparison of qualita-

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

tive and quantitative fit-testing results for three commonly
used respirators in the healthcare sector[J]. J Occup Environ
Hyg. 2017, 14(3): 175~ 179.

Lawrence RB, Duling MG, Calvert CA, et al. Comparison of
performance of three different types of respiratory protection
devices[J]. J Occup Environ Hyg, 2006, 3(9): 465 — 474.
Lam SC, Lee JKL, Yau SY, et al. Sensitivity and specificity
of the user-seal-check in determining the fit of N95 respirators
[J]. J Hosp Infect, 2011, 77(3);: 252 = 256.

Derrick JL, Chan YF, Gomersall CD. et al. Predictive value
of the user seal check in determining half-face respirator fit
[J1. J Hosp Infect, 2005, 59(2): 152 — 155,

Lam SC, Lui AKF, Lee LYK, et al. Evaluation of the user
seal check on gross leakage detection of 3 different designs of
N95 filtering facepiece respirators[ J]. Am ] Infect Control,
2016, 44(5): 579 — 586.

Yassi A, Moore D, Fitzgerald JM, et al. Research gaps in
protecting healthcare workers from SARS and other respirato-
ry pathogens: an interdisciplinary, multi-stakeholder, evi-
dence-based approach[J]. J Occup Environ Med, 2005, 47
(1): 41 -50.

Burgess GL, Mashingaidze MT. Respirator leakage in the
pharmaceutical industry of northwest England[J]. Ann Occup
Hyg, 1999, 43(8); 513 - 517.

McMahon E, Wada K, Dufresne A. Implementing fit testing
for N95 filtering facepiece respirators: practical information
from a large cohort of hospital workers[J]. Am ] Infect Con-
trol, 2008, 36(4): 298 — 300.

Zhuang ZQ. Bergman M, Brochu E, et al. Temporal changes
in filtering-facepiece respirator fit[ J]. J Occup Environ Hyg,
2016, 13(4) . 265 — 274,

VM, IKRESE, g, . S R NBEIRO S T 5T
R[] BB TR, 2021, 42(16) : 49— 60.

Li ZL., Zhang ZY, Wang JJ, et al. Review on human factor
design and evaluation of head-mounted products[ J]. Packaging

Engineering, 2021, 42(16): 49 — 60.

(A 3T 40 48 - 22 L3

A5 AR R T A . 2T ERE S AN EN
B 47t 101 B A PR A AT [T ). o B RR g o 2% 5 2022, 21 (1) 21 = 7.
DOI:10. 12138/j. issn. 1671 — 9638, 20222223,

Cite this article as; HU Mei-hua, JIA Hui-xue, YAO Xi, et al.

Fit testing of respirators for health care workers in several hospi-
tals[ J]. Chin J Infect Control, 2022, 21(1); 1 — 7. DOI: 10.
12138/j. issn. 1671 — 9638. 20222223,



