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[Abstract] Objective To understand the respiratory protection competency of staff in hospitals. Methods Staff
from six hospitals of different levels and characteristics in Beijing were selected, including doctors, nurses, medical
technicians, and servicers, to conduct knowledge assessment on respiratory protection competency. According to
exposure risks of respiratory infectious diseases, based on actual cases and daily work scenarios, content of respira-
tory protection competency assessment was designed from three aspects: identification of respiratory infectious di-
seases, transmission routes and corresponding protection requirements, as well as correct selection and use of masks.
The assessment included 6, 6, and 8 knowledge points respectively, with 20 knowledge points in total, all of which
were choice questions. For multiple-choice questions, full marks, partial marks, and no mark were given respective-
ly if all options were correct, partial options were correct and without incorrect options, and partial options were
correct but with incorrect options. Difficulty and discrimination analyses on question of each knowledge point was
conducted based on classical test theory. Results The respiratory protection competency knowledge assessment for
326 staff members at different risk levels in 6 hospitals showed that concerning the 20 knowledge points, more than
60% participants got full marks for 6 points, while the proportion of full marks for other questions was relatively
low. Less than 10% participants got full marks for the following 5 knowledge points: types of airborne diseases,
types of droplet-borne diseases, conventional measures for the prevention and control of healthcare-associated infec-
tion with respiratory infectious diseases, indications for wearing respirators, and indications for wearing medical
protective masks. Among the 20 knowledge questions, 5, 1, and 14 questions were relatively easy, medium, and
difficult, respectively; 6, 1, 4, and 9 questions were with discrimination levels of =0. 4, 0. 30 — 0. 39, 0. 20 —
0.29, and <<0. 19, respectively. Conclusion There is still much room for hospital staff to improve their respiratory
protection competency, especially in the recognition of diseases with different transmission routes and the indications
for wearing different types of masks.
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Table 1  Staff constituent for the knowledge assessment of

respiratory protection competency
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Table 2 Assessment results of different knowledge points
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Table 3 Difficulty and discrimination analyses on each

knowledge point based on classical test theory

HIH A B X 43

I 1 T % % s 14 151

Jifi 445 A% 1) LA 0.50 0
il L 4 1E 31 0.33 0.22
FLAT W S IR AR B A R 0.99 0.01
AN WY J5E R I % 3 £ 9 51 0.89 0.04
W . 3 e 24 g A PR LA 0.20 0.23
W W T % % g 5 S A 0. 88 0. 21
V- W5 T 2% 2 9 F % J 38 A48 55 A B B 47 225K

W1 38 12 G 9 e 4 i 42 0. 81 0.10
IR W T 2 % 3 BRI TR 0. 20 0. 40
25 AL AR R 28 0.09 0. 21
QUK AR 2 0.08 0.19
it 35 4% 5 5 1% o S g Bl 475 4 i 0. 85 0.03

W% S e % i I o SR 20 B 42 6 ML it 0.15 0.18
5 B0 IE 0 e 5 T

Bk f H T B 0.08 0. 40
2 fioh U R R A I 1 R R 0. 41 0.30
[ T 7 11 B i 3 5 AiE 0.05 0.03
[ AN RE 15 A (R 45 AE 0.10 0.13
P& AR 1 S B 7 15 0.74 0.57
1 By 37 11 8 i 40 R 0.35 0.83
52 88 i R 0. 41 0. 64
E Ry (Y 0. 40 0. 66
3 3tig

B % 5 T 5 75 SARS, FH B HANT 37 S8 A8
T SEE PR B U S 4 BR A% G 1 B B T BRI BL
P AR N B3 O U B 40 BE ) 2 oG B, 0 HOR B X
IR AL B . YT AL TAE N A 54T
51 B K B WUAR DG F F W 3E B 370 19 A 56 225K, (AL SE B
AR MAF B AR I A E L 40 Daugherty 26 438
e TR 1 BE W T I g 164 T 1 — T F 5%, Heep 40 26 11
P2 55 N 5% 7E 2 i Je s A N 37 47 1 it 8 T AS B
53 00 W B 45 N IO % 5[] AN 308 5 By 47 25K, oA
FgE S GRS AT R R B 1 B L
TIE ¥4 W R 2R ) {H B 45 B 06 ) i o s
HMBE R L 2 Y B B A 11 B A A
M) - W 3 o7 e sk SR S R B i SR R A AR
2 FLr AR E B0 — SO R B A Y IE B % R R

S HIRE ST AN AL 53 A il A7 H At 32 WL FR A PR 3% 4 i 2
B Bl 7 58] R ) R B 5 W S IF I
PRI X 212

2011 AR5 [ [ R B % 4 AR BRI iror 1
21 J BT HIUAG W 08 3 5 47 30T Y S 17 B0 - 9 A T
400 Z & PR 55 N B3O I I G B 40 0 H AR X T
WU 17 47 PR 306 4 4 7D A A — 6 AN AL L A 25 06 Y
BE 55 N B3 AN I A WL A I TR 3 B 47 IO L 45 20 1Y
I R = 55 N B3 38 20 1) % e A BN 67 A Ay X L el A
FEAT 7 A A T A A I S 12 T AR 1 B BT
VA A5 S5 AR PRAT 1 [l L T 5 IR 55 N B0 L 4
f P R T )7 B BB J1T L B A S B 45 N BV R
B 3P JUCRE ST 5 B (1) BE A% P50 o] I i 22 0P 1R 3 5
I3 (20 T figk H R B= Be WP I GE B 7 B R S LA K
B A St 1 5 P AN B IR 5K 5 (O T A R IR
R IR AL HE P 10 HL A A 5 A SRR IR It A 5 2
P AR IS R s (4D T A A A T O R R D AL
B AR 5 (5) 1 A A0 Ik SO7 {6l T 0P 0 i » AN il B 42 i 3
AP0 3 R 8 2 0 LA B ] R A {6 T O R
i 5 (O B 48 T 1) (i 47 J5E I VB2 i R 5 P A A 119
Titk s (7D T A 45 Fh S BN 45 (9 47 BE L A7 240 7
Ab B T5 I L RGO I I T AR 2T 5 (8) Al AR 3 T
P 2 5 5 DL A5 5 2R BOCA 2800 W W2 T )7 3 480 5 €(9)
SE A AR SRR AR BOCA 5% I Wl 3 By 4 S BT LA
B ARG P ) BB A5 LA

ERUFNE R SER E S R NG S N O
14 12 F ik A2 5 A L 7 37 5 SRR 11 58 B I 2 £
A =AT5 w0 A B e TAE N G IRGE B4 RE T . i
U WP TE 7 3 B S R A TR P R G A e 1Y RE
Jy JEHOR AR B —E M OB E . A RE R
R B R R BRT RA T s FRR RE X 2 AN TR
P Wl 3 A2 e 1) A% B 3 A2 LA AN T A e 3 A2 I R
HBCH BEAS By 37 485 it - A R e P SR BBCIE 86 1) Bl 37 4 i 5
T e o o T LI X A% AR S B A R T
T R W 7 7 A e e e Al R B R B
2. ARAPTTATR LR . 2 5P TAEN BN T
AN T IR I W) S A e gy 2R 4 1k R A AR G 11 IR 01 g
T3+ T X T W R A AR AR AR A A B AE
A~ S8 P IR TE A G 1A P BE T B 2 5 X P I G A e
T B A2 4 TR A 23 ARG A (H X AN [7) 1% 47 i A 1
L ENN NN RS A VR 22 WO N LR SER i
e I SR IBULE T 19 7 47 45 e % i 45 4% 14 5 92 415 it
AR B s 0T 1150 R 0 T X 3 A At S I
1 S e R K B A RE 11 B B vk A R A



© 30 . R L A AR 2024 4F 15 23 5 1

Chin J Infect Control Vol 23 No 1 Jan 2024

{EGE H A I 3 AL G 5 127 a A R SR A R A R
[F] 128 il B4 i B = Bl 97 158 14 i B 7 9% S 4R
7o Hoh s AR RR IR P IS L RIRAG SR B B 2 I
MSE T 4 g I e SR e By 4% ML e 5 Bl 4 1 R
4 D B4 ik 15 P AR 11 B8 il 45 A 75996 20 LR
<1026 - YW B Be T AF N 5% I WG B 37 fE 7 38 A AR
RAEETHAS] i 20 A JTHR AR DT, 4 B ik
PNARER SR WD N S ER EE T R 2P IS 72N
17 4 25K 2 By 37 i 14 3 R R LB 7 3k AT AT AE T
{1 S T BE 4 T 6 0 B R B A N B R I GE
Bl HE T .

A 3 A R 0 X I B R X R % X g
FI PR » 22 BOMR RUME BE B AT RE 5 T I 3k I
Z o0 HH TARR S R 5 5 LA RCR K H I
BIHMRE AR, KR8 RER.5 BHRAES
(80 H X 73 BE B 72+ G 3k 23 W B 0, A B A TR T 1
T 2 TE 0 B T B RN . 14 A BE B
AR R AT 5 38 X 73 B 22 » 23 0] Dby il 245 A% 4 3R
) IR AL AR B Bl S L IR IR 3 2 e i K g e e By 47
(R E) NS T AN R A T I R (RNCSYE P SRS
9 IR B 45 ik 0 BT AN B30 I 28 A A R AR B 2 4
SrANHZ U I PRI H L e S A
T X T ME AR X 0 B SR 22 R H o AT 1B
o5 TR VA IO e B HIL IS Y AT BB L L SE Y
AE 3 A B HH R 5 T X T R J3E e X LA ZE A
AT DU O B o DR R X SRR D 2% S R A P9 L 0 T
I 8% S A2 4 ) 7 37 28 5 B 22 5 98 20 BE 0 L 1% 9
Tho PO X T 090 GE 5 37 B8 1 1 PR AR I Al e 45k
PP SR TEBARBE I 3R T O 2 R X
JEE ot T AUAR G TR A o] B2 44 7% F AR A0 AT
SEH RE T DN PE R AR PO 25

2011 A 3G [ [ K Y % 4 TR OIS B il E T
PR 95 N B3PI H B 57 UK BE T 5 A BIE S R B B9 fiE
15 Z M D T RO 3R B B 5 R BT LA AR
SRR RE T A S 1) S Bt A 3 A ik BE ) A R 4
HUEAERE ST 095 PF (645 R [ R 0 8 By 4 RE T 0
A o S BT 25 T I b A A B3 P Il 9 37 fiE
FEEERBOFRIIE 20 H— 2L Pt i H . A 9 A
i P AT PF 1 AS BF 5T 3 B DL ) A8 3 A 98 S0OT
J& L H 2% R TR 4 5 A% VDT i Al
JEZ ML AR & R AT A SE B ARAE L DTS2 A B4R
THIE e TAE N B3 0905 38 By 47 B8 0 89 H B9

HB R AN FAREEA SN E,

(2]

(3]

(4]

(5]

Lo]

7]

(8]

(9]

% XX W]

FIR. LR B B b U AT R W IS A% g g B AR R LT .
AR B A B AR AR . 2009, 25(8) : 505 — 507,

Wang C. Effective mechanism to prevent and control infectious
respiratory diseases expected for general hospitals[J]. Chinese
Journal of Hospital Administration, 2009, 25(8): 505 = 507.

BT, L, IhINE, A ZRE P B L o A LR R 5 B
FWRSHURIR T L], A Bk e = 4 7, 2017, 27(8):
1863 — 1866.

Yang HN, Ji C, Sun XM, et al. Discussion on comprehensive
hospital infectious diseases management system and prevention
and control linkage mechanism[J]. Chinese Journal of Nosoco-
miology, 2017, 27(8): 1863 — 1866.

Eat, W, XV, 5. JURHEE B M I E 14 G o 48 21 5 75 By
PERILT]. PARBE R R Y2 205 . 2014, 24(23) ; 5945 — 5947,

Huo YY, Meng Z, Liu H, et al. The management and pre-
vention of respiratory tract infections in children’ s hospital
[J]. Chinese Journal of Nosocomiology, 2014, 24(23); 5945
= 5947.

Dyl R B T R 1T I T A Yo SR G i TR AR I LT,
Heqpr 2R 3 L 2005, 40(5) ; 398 — 400,

Yi B. Prevention and control of respiratory tract infectious di-
seases in the key departments of the hospital[J]. Chinese
Journal of Nursing, 2005, 40(5): 398 — 400.

H, Ok, WAL, SF. dLatTETE I 4 g N A TR T
5 e e e 9 4 5 it S A A A R A LT ). P AR BE B A B R K
2020, 36(10) . 818 — 822,

Cao Y, Wu YH, Chang XL, et al. Investigation of the appli-
cation of nosocomial infection prevention and control measures
as stipulated in COVID-19 pandemic emergency plans[ J]. Chi-
nese Journal of Hospital Administration, 2020, 36(10) : 818 —

822,

FREN T, TATW . RFEGIF. 4. B KB A 4 A A 1 B bR
o el e 7 45 AR 1 S R SR M [T . AR DR e R e A 2R 3R, 2020,
30(8): 1125 —-1130.

Guo LP, Wang YL, Zhu RF, et al. Practical strategies for
prevention and control of nosomcial infection in COVID-19
designated hospitals in Wuhan[J]. Chinese Journal of Nosoco-
miology, 2020, 30(8): 1125 — 1130.

Bl 22, SRR, WIVEMS. A5 A% o DX M 2 I B BUROR A LT .
FRAB I BRI e 25 2 A L 2013, 23(18) ;4461 — 4463,

Duan ZL., Nie FF, Hu FB. Current status of disinfection and
isolation TB wards[ J]. Chinese Journal of Nosocomiology,
2013, 23(18): 4461 — 4463.

Zhao F, Cheng J, Cheng SM, et al. The current status and
challenges regarding tuberculosis infection control in health
care facilities in China[]J]. Biomed Environ Sci, 2015, 28
(11): 848 — 854.

faf SObR, X R WAL, S5 DM T BRSSO E R YT PR R



« 31 o

RGP i 24 7 2024 4E 1 H 45 23 %5 1] Chin J Infect Control Vol 23 No 1 Jan 2024
%5 N RS R A5  AE AT A A Ay BT LT . BBl I 415 R 42 414 - 419.

[10]

&, 2019, 35(9): 941 — 946.
He WL, Zhao LH, Chen H, et al. Investigation and analysis
on the health care workers” KAP of tuberculosis infection con-

trol in appointed hospital in Luzhou[ J]. Journal of Preventive

Medicine Information, 2019, 35(9) . 941 — 946.
NI, X%, IRUETT 12 AR E A7 LA & e 42 il

BRI AT ], H A B g
4040.

B ek, 2017, 27(17): 4038 —

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

designated tuberculosis medical institutions in Chifeng [ ] ].

Chinese Journal of Nosocomiology, 2017, 27 (17). 4038 —
4040.
[11] REBRE. fa1) 2, . 5. S PBEIT AN S5 00 R g

(12]

[13]

[14]

[15]

Pl AL A LT ). b R R Je AR, 2012, 11(4): 247 -
251.

Xiong YC, He GX, Zhao JZ, et al. Status of tuberculosis in-
fection control in different levels of healthcare facilities[]].
Chinese Journal of Infection Control, 2012, 11(4); 247 — 251.
BRI, AT7E, XIFSRE, S5, JURSE 0 & sl YT DL 45 A sk g
PR A (T, P BB 2 AR, 2015, 37.(12): 1197 =
1201.

Chen N, Fu J, Liu LY, et al. Tuberculosis infection control
survey in nine tuberculosis designated hospitals[ J]. Chinese

Journal of Antituberculosis, 2015, 37(12) .
Perl TM, Needham DM,

1197 = 1201.

Daugherty EL, et al. The use of
personal protective equipment for control of influenza among
a survey study[J]. Crit Care Med,

1210 = 1216.

critical care clinicians:
2009, 37(4) .
Bien EA. Gillespie GL, Betcher CA, et al. Respiratory pro-
tection toolkit; providing guidance without changing require-
ments-can we make an impact?[ J]. Workplace Health Saf,
2016, 64(12); 596 — 602.

TRIEE TR R P, & P E 12 4 241 ZEY AL
Ky a5 R G e s DLy A LD ). rh B B7 2 R 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,

China[ J]. Chinese Journal of Antituberculosis, 2017, 39(4)

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Bach M. Understanding respiratory protection options in
the overlooked elastomeric[ EB/OL].
- 06)[2023 - 08 - 207,

healthcare: (2017 = 07
https://blogs. cdc. gov/niosh-science-
blog/2017/07/06/elastomerics/.

Brown LM, Rogers B, Buckheit K,

et al. Evaluation of 9

health care organizations’ respiratory protection programs and
implications for adop-

2018, 46(3):

respiratory protective device practices:
tion of elastomerics[J]. Am ] Infect Control,
350 — 352.
Oberg T, Brosseau LM. Surgical mask filter and fit perfor-
mance[ J]. Am | Infect Control, 2008, 36(4) .

Hines SE, Mueller N, Oliver M,

276 — 282,
et al. Qualitative analysis of
origins and evolution of an elastomeric respirator-based hospi-
tal respiratory protection program[J]. J Int Soc Respir Prot,
2017, 34(2): 95— 110.

Liverman CT, Harris TA, Bonnie Rogers ME, et al. Respira-
tory protection for healthcare workers in the workplace against
novel HIN1 influenza ALEB/OL]. [2023 =08 —20]. https://
nap. nationalacademies. org/read/12748/chapter/1.

Rogers B, Buckheit K, Alfano-Sobsey E. Respiratory protec-
tion program evaluation in North Carolina acute care hospital
facilities(NIOSH Contract254 — 2010 — 36368). Atlanta, GA:
NIOSH[Z]. 2011.

Rogers B, Buckheit K, Ostendorf J. Development of compe-
tencies for respiratory protection for health care workers[ J].

Workplace Health Saf, 2019, 67(2): 56 — 67.

CA 343 B - SCEHBD

b | 2R - W R i B S I ) T W (N N BN i
PRE T I B ZE L. R e 4 o A A 2024, 23 (1) 225 - 31
DOI:10. 12138/j. issn. 1671 — 9638. 20243606.

Cite this article as :

JIA Hui-xue, YAO Xi, HU Mei-hua, et al.

Assessment of respiratory protection competency of staff in

healthcare facilities[J]. Chin J Infect Control, 2024, 23(1) . 25—

3l

DOI: 10. 12138/j. issn. 1671 = 9638. 20243606.



