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Effect of enhanced infection prevention and control measures on incidence
of healthcare-associated infection in a tertiary first-class specialty hospi-

tal. an interrupted time-series analysis
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[Abstract] Objective To analyze the changing trend of the incidence of healthcare-associated infection (HAI) be-
fore and after the response of medical institutions to major public health emergencies, and provide a basis for the
construction of emergency response system of infection prevention and control (IPC) in medical institutions under
major public health emergencies. Methods HAI incidence density rate in a tertiary first-class specialty hospital
from January 2018 to June 2021 were analyzed. Enhanced IPC measures in response to public health emergencies on

the incidence of HAI were quantitatively evaluated with piecewise regression of interrupted time-series (ITS) analy-
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sis. Results From 2018 to 2019, the baseline HAI incidence density rate of this hospital before the intervention
with enhanced TPC measures was 1. 44 %,(95%CI:1.35%,~1.53%,). From January 2020 to June 2021, HAI inci-
dence density rate after the intervention was 0. 94%, (95%CI: 0.88%, — 1. 02%). In December 2019, HAI incidence
density rate immediately dropped after the launch of the enhanced TPC measures, with significant short-term effect
(aIRR=57.60%, 95%CI. 46.84% —70.66% , P<<0.001). HAI incidence density rate gradually increased there-
after, with a long-term slope of 100. 08% (aIRR =100. 08%, 95% CI: 100. 04% — 100. 12%, P<C0.001). Stan-
dardized infection ratio (SIR) of the actual number of emerging HAI per month after intervention to the number
from model prediction without intervention showed that except January 2020 (SIR: 0. 62, 95%CI; 0.41—-0.91, P=
0.013), February 2020 (SIR; 0.51, 95%CI. 0.31~-0.78, P<C0.001), March 2020 (SIR; 0.37, 95%CI; 0.21 —
0.61, P<<0.001), and July 2020 (SIR: 0. 48, 95%CI: 0.29 — 0. 75, P<C0.001), HAI incidence density rate in
other months after intervention were not significantly different from that before intervention. Conclusion The en-
hanced IPC measures in response to major public health emergencies can significantly reduce HAI incidence density
rate of each month in a short period, but the effect gradually disappears over time and returns to the pre-intervention
level. The specific causes for the V-shaped effect of intervention need to be further analyzed.
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Figure 1 Trend analysis of HAI incidence density rate from January 2018 to June 2021
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Figure 2 Comparison between model predicted value and the actual HAI incidence density rate from January 2020 to June 2021



o 1368 - = R YL P il e A 2023 45 11 A48 22 %5 11 ] Chin J Infect Control Vol 22 No 11 Nov 2023

3 itig

ABEGE LA 2019 4E 12 42020 4 1 7 3k
= WAL % BEEE B Ja ) 8K 58 S 2t T A S5 i
R A3 SR VA 5 R R it T PR B B R Kk
I R AR fb R B 25 B R L T AR RO 3 2 B B
Vi) 356 DA 1 f) 8 B N R) G A O — Ty L BB
T AR T T 7 R A T R o 00 B I TR R . — AT
X} 2N K 2 B 2 L (UCMC) 2019 4E 9 H—
2020 4 8 H F DAMRMEB I BRSO
2020 4 3—5 7 COVID-19 Wi iG & W B i) T T2 A K
MR35 T . 6 H DL BB OE BB B
/0 T AN B8 38 7 1] I JE 2K F-. 1T T
A AR N R Y J PR — 7 T | T BE 55 A B X H
BB )RR S T TR BRGSO — U7 1 R
T B Be A Ry el 2T R AL A B TR 55 A
B R R P B ) A A T T AR I L AR
A MG AR R L =2 & T COVID-19 &
HWOHF D ARRWZEEHIRE, 5 LAPRA
6] AT T AN A RRAIG , 22 2 R o 7 ™
B T T AR SESR AN AT 4 ik i & i I S0 By 4 P
i 25 BR8] 1) T 0 AR BESR B AILIG in s b BE 45 N B R
HRD % 8 1) 24 AR 5 4 B 18] AR I 00 98 45 38 4 B AL
KT F DA, REWMN. F DA E/RERS. T T
A T T o I 4 T T AR B A W0

ST T AR A S e A I 5 S P &
E R PARZE DAY H G 75X COVID-19 J5 5
PRIFEETE 15 T8 5 M 48 S0 Sc k. (HEUA TR 4R
/N - COVID-19 5 g AR AR e R #  —Fh . 8 T4
A R 1 27 BB 206 B » BT MLAG) AR 4l b oA i R T P
T B 3 Ui R0 0 PR BT R AT A0 IE A 3 T L A 1 e
o JELAA B A N BB A3 IR AR I R T . R BR B )
A 3R TRV T 0 238 L O 6 3 35 O (o R R I vk R 1 1 AR
TH 73 FALHE AT 90 0 T 7 2 5 b Jds i it 179 22 0 i
G VMR D CHRICIE BR F0E )12 8 B PEAN BR
B iE RO e bR 2 — i A AR 1 T R S
ZAR PR IC B 25 5 AL TR KT, R TG 2
A4 T B RN I T A e AR S A5 i B T
HURG ) S5 3 5 T 7 LA — AL TR TR .

LR G A 3 TR 0 e AR AR T BT AL 5
A AR it ) ROR PE A . HETIF 98 2 R T B in bk
W, A0 3% [ — IE R R 5B T AR 4 )
(National Healthcare Safety Network, NHSN) A

M 215 5 [ Cacute-care hospitals) %} g 47 [0] Jil 4
AYHT 45 B R 2019—2020 4F o s 45 4H 3G I 3% Jak
e (CLABSD 38 HH G IR i G (CAUTD I AL
AR 2 (VAP) 8542 A1 # AF B2 B J&k g 22 i Y
48, PG bk 4 B (075 49 BR B (MRS A T I 19 & AR 3R AE
COVID-19 KimAT /5K mATRI I g m. 5 —
BTN HE R B YT HLAG 2020 4F 2—8 H Y B 5
iR BR,COVID-19 KImATH 5= F » R 20Uk
R fE CLABST &A= % \MRSA 5 038 5 UL
TR JELRR R R R, 7ERREL BR H AR
U & 308 5 3] 58 ) 2% 5 A A G G R R B R H R
o S M 1) EE B TR A R R IR
BEA AT AU O AS B AS B R BR T AR AP 4
A I SRR R s AR S A F 5 S R T B AR R B T
DR A B AR KT B £ 6 M0 DU 4 A T A 5 A A 1
it i) TR . ITS 4r#rJ& —Fh 2 T BUR R
HA U0 B 56 T s i B3 O i . AR BSR4
IR ISR A A T A R B R H R R R
12N B R Bt 5 AR R IR R R AR WA
P 7 B e A S 4% B R T s A OG0 2019 4F 12
H—2020 4 1 )5 sl @4 15 i 5 o 25 B Jlk gL /
R B A T X 2 L X — I 00 AT
fiE 5 1R A I DA SR R AR B 55 N\ 51 % J
YL T 2R BT HILAG X 5 e J% e Bl 4 11 8
M SR PR 2 AR o A DG . B S B B R BRI
SRAE I 9 A s 15 it 0 32 W T v O 5 G b R s
e T 0T 000 A 2 B A T A S L RS 2021
6 B EEA — 8, R EB T,
TGV 15 ] il i s T Al Jo8 42 o it 8R4
PR RIE VIR Z MR RS LR R &R
A QOB X0 SR AR B 1 A OB A0 IR 40 L D &
Real 25 PE TS5 T R 45 N SR & TR
- A& - R LEDR S SN 52,
TR R T AR Sy W i 28 T 3R B B ¢ I U 31 i
PRI ) A AR, (R RALT
AR RS A R W] BRI PR B2 T
& BEYT RS R B T B R ANB T
P e 8 g AR B 2R A B e T R R i I RO

TE5r BeBE AL BE Al b A BF 90— 20 W00 1
A B Bt T 100 B = B SRR T R e 1) G sk
TG i AR A it B 1 s e U H O SIR & 3K,
588 A SR e (SR 1800 5 B i . 3R] e T 5
A TR 8 it 300 5 o SRR g R 3 R R AR AN 5 5 Ak SR
2 5 it 1] U0 2R 5 B 00y 8 KA K



o R Y 2 A 2023 48 11 A58 22 %5 11 ] Chin J Infect Control Vol 22 No 11 Nov 2023 * 1369 -

AROFFAIAFAE LT R BRYE . & e AWF5E S 2
TP i 4l L BEBE Be » N A9 A1 52 B L, wF
FUI[A] BE N % B e B )3 3 1 R R~ L TR R 1
IS i B AL L H3% 2 COVID-19 #ii2 A A A
FIR 5o pho SR 5 it 1 OURICR AR PR A AN HE P AT FR
I X B DR 5% A % I T A S 11 A SRR A i E A
IS IE0) PAy S AR T I e JE At 091 A g 3% (HL I 3K
SR I [ S 2% 9T 9 2% O T Il U3 BAT K T
JET BRCR 5V T [ B i i — 2 A

FBEFR ITHEEZHEFARBLEFZF R,

(& % x #k]

L] RW, B, SRALEH. ORI K 2 3k TUAE e BUR [0 R0CR

W FRRPIF - 2T 20112020 4EFE 36 /L ERE LA
TSR SEUE LT ] RS 5 50E, 2022, 45(1):152
- 158, 176.
Song HY, Liu C, Zhang XY. Study on the factors influencing
government response effect of major public health emergen-
cies: An empirical analysis based on 36 major public health
emergencies in China from 2011 to 2020[J]. Inform Stud Theo-
ry Appl. 2022, 45(1):152 — 158, 176.

[2] Sun M, Xu NZ, Li CY, et al. The public health emergency
management system in China: trends from 2002 to 2012[]].
BMC Public Health, 2018, 18(1) :474.

[3] Abbas HSM, Xu XD, Sun CX. China health technology and
stringency containment measures during COVID-19 pandemic:
a discussion of first and second wave of COVID-19[J]. Health
Technol (BerD, 2021, 11(2): 405 - 410.

[4] Tai LX, Wong K, Wang L, et al. From impossible to possi-
ble: the lessons from the control of recent COVID-19 out-
breaks in China[J]. Int ] Biol Sci, 2021, 17(6): 1600 = 1612.

[5] Tang LH, Tang S, Chen XL, et al. Avoiding health worker
infection and containing the coronavirus disease 2019 pande-
mic: perspectives from the frontline in Wuhan[J]. Int J Surg,
2020, 79: 120 — 124,

Lo] FAm. ERE, BIL, 5. w7 i ) 7 50 & 31 2 Ho 4 0 ik
(0. BT R 4455 . 2019, 53(8) . 858 — 864.

Yu SC, Wang QQ. Mao F, et al. The design of interrupted
time series and its analytic methods[ J]. Chinese Journal of
Preventive Medicine, 2019, 53(8) . 858 — 864.

(7] kA, Bz oc, B0 — 0, of i i i)y 5 i S #38 B v LT 0. oh
LR, 2019, 57(7); 531,

Zhang H, Tao LY. Zhao YM. Basic theory and application of
interrupt time series [ J]. Chinese Journal of Pediatrics, 2019,
57(7): 531.

[8] e NRILHE DA, BEEERZHRMEGRTH ] ke
BE2g R, 2001, 81(5): 314 —320.

Ministry of Health of the People’s Republic of China. Diag-

nostic criteria for nosocomial infections ( proposed) [ J]. Natio-

nal Medical Journal of China, 2001, 81(5): 314 — 320.

(9] mrAe NIRRT A 8. e A RIERINE TUEAT I ARiE B B ik

BEWEMAELT ], op A B e el e 2 2R 3, 2009, 19 (1) : 1313 =
1314.
Ministry of Health of the People’s Republic of China. People’s
Republic of China Health Industry Standard Nosocomial infec-
tion surveillance standard [J]. Chinese Journal of Nosocomio-
logy»2009,19(11) ; 1313 — 1314,

[10] Makhni S, Umscheid CA, Soo J, et al. Hand hygiene compli-
ance rate during the COVID-19 pandemic[J]. JAMA Intern
Med, 2021,181(7): 1006 — 1008.

CU1D BRI AR 25 il 4 R %5 S IR 2 i kb h 5w L]
FEH # 2 A0aE, 2020, 37(1): 5.

Zhang WF, He JM, Tian JF, et al. Resistance and disinfec-
tion of coronavirus [J]. Chinese Journal of Disinfection, 2020,
37(1): 5.

[12] 308 BRel. Fe 328, 55, 98 e b ic 16 17 OF T B IR 26 58 1
TR, E R R 28 . 2016, 15(11); 876 — 877.
Ma WX, Chen K, Qiao MZ, et al. Evaluation and interven-
tion of fluorescent labeling for cleaning effect of clinical envi-
ronment [ J]. Chinese Journal of Infection Control, 2016, 15
(11) . 876 — 877.

[13] Weiner-Lastinger LM, Pattabiraman V, Konnor RY, et al.
The impact of coronavirus disease 2019 (COVID-19) on
healthcare-associated infections in 2020; a summary of data re-
ported to the National Healthcare Safety Network[]J]. Infect
Control Hosp Epidemiol, 2022, 43(1). 12— 25,

[14] Wee Liang En Ian, Conceicao Edwin Philip, Tan Jing Yuan, et
al. Unintended consequences of infection prevention and con-
trol measures during COVID-19 pandemic. [J] . Am J Infect
Control, 2021, 49. 469 — 477.

[15] Lo SH, Lin CY., Hung CT, et al. The impact of universal face
masking and enhanced hand hygiene for COVID-19 disease
prevention on the incidence of hospital-acquired infections in a
Taiwanese hospital[J]. Int J Infect Dis, 2021, 104;: 15— 18.

[16] Denning M, Goh ET, Tan B, et al. Determinants of burnout
and other aspects of psychological well-being in healthcare
workers during the COVID-19 pandemic: a multinational
cross-sectional study[J]. PLoS One, 2021, 16(4): e0238666.

[17] Hajebi A, Abbasinejad M, Zafar M, et al. Mental health,
burnout, and job stressors among healthcare workers during
the COVID-19 pandemic in Iran; a cross-sectional survey[]].
Front Psychiatry, 2022, 13. 891430.

A 3T i - ZE 0038

A3 5] AR R SR L JH B 5 B L . R R R 8
PGS = L ) R I 588 Al SRR A7 15 M 0T 15 o R e S A R A i [T .
R 45 o 2 3, 2023, 22 (1) : 1364 — 1369, DOL: 10, 12138/j.
issn. 1671 — 9638. 20232306.

Cite this article as ;: ZHAO Fei, ZHOU Wei-long, FAN Pei-yang,
et al. Effect of enhanced infection prevention and control measures
on incidence of healthcare-associated infection in a tertiary first-
class specialty hospital: an interrupted time-series analysis[ ] ].
Chin J Infect Control, 2023, 22(11): 1364 — 1369. DOI. 10.
12138/]. issn. 1671 — 9638. 20232306.



