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[ Abstract] Objective To develop an R program for processing complex work unit entries in the Notifiable Disease
Surveillance and Reporting System, enabling active searching of school-based cluster epidemics. Methods Taking the
data of acute hemorrhagic conjunctivitis, pertussis, and other infectious diarrhea diseases in Guangdong province, 2024 as
an example, we designed an active searching algorithm in R 4.1.0. The program standardizes unstructured school names
via text mining algorithms, counts cases by normalized school name, actively search for school-based cluster epidemics
with the fixed threshold method, and compare them with the epidemics reported in the Public Health Emergency
Management Information System (PHEMIS). Results When being aligned with PHEMIS reporting thresholds, the R
program showed the positive predictive value of 100.00%. Among the reported school-based cluster epidemics, 67.65%
(23/34) were detected by the R program. The R program identified 60.87% (14/23) cluster epidemics later than PHEMIS
but achieved synchronized reporting of 39.13% (9/23) cluster epidemics. Moreover, the R program revealed 11 clusters
meeting PHEMIS criteria but not reported. When the thresholds were lowered, more potential cluster epidemics were
detected, and 2 signals were earlier than PHEMIS alerts. Conclusions This active searching framework can serve as a
powerful supplement to PHEMIS, demonstrating operational value for early detection and containment of school-based

cluster epidemics.
[ Keywords] Notifiable Disease Surveillance and Reporting System; school; cluster epidemics; R language
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Fig. 1 Flow of text analysis
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library(stringr)

library(lubridate)

#ow 'S5 - BHE R R AR LA 1 bR AL

detect<-function(data,threshold){

data$E. [X & 4% I 8] <-gsub("[*0-9/:]", ", data$
ELIX A% TR])

data$ £ [X B 1% I} ] <-parse_date_time(data$ £k
X B A% i) (], orders=c("Y/m/d H:M","Y/m/d H:M:S",
"Y-m-d H:M","Y-m-d H:M:S"))

data$ith 117 55 4% I} 7] <-gsub("[*0-9/:]", "", data$
b TI A A I 1))

data$th 17 5 1% ) [A] <-parse_date time(data$ith
i1 ¥ A% ) 18], orders=c("Y/m/d H:M","Y/m/d H:M:S",
"Y-m-d H:M","Y-m-d H:M:S"))

for(i in 1:nrow(data)){

if(is.na(data$-2 [X H #Z I} [A] [i])){

data$-EL [X 57 4% I} 8] [i]<-data$ s 17 ¥ 4% I 18] [i]

telse{next}}

data$ £ [X # 1% I} [A] <-as.Date(data$ £ [X # 1%
I 1)

days_diff<-difftime(max(data$E: [X & #% I [d]),
min(data$ £ [X 8 #% ] [7]), units="days")

SBR<-data.frame()

for(j in 0:(days_diff-6)){

day start<-min(data$ £ [X 5 4% i (7] )+

day end<-day start+6
oneweekdata<-data[which(data$ £ [X & 1% i [&]
>=day_start & data$-E: [X # 1% I [H] <day end+1),]
oneweekdata$school<-NA
for(i in 1:nrow(oneweekdata)){
tem1<-as.data.frame(str_locate(oneweekdata$ 5
# AR MR [i.eC"FE L BTG LI L,
N Y Y N RV SRV R N VN
AV SRV SRV RPN REIE S L
e e Y e e S R s,
LR R )
if(all(is.na(tem1$start))) {next} else{
tem2<-tem1$start[!is.na(tem1$start)][1]
if(tem2-2<0) {next}else{
tem3<-substring(oneweekdata$ £ # T 1F #.07 [i],
tem2-2,tem2-1)
if(tem3 %in% o("Sk 5 ", WA ", 0 LK
GG IR TR B
U K A N S
R L P AR YIRAE PR
if(tem2-4<0){next}else{
tem_p<-substring(oneweekdata$ H # 1.1 5. {iz
[i],tem2-4,tem2-3)
if(tem_p %in% ("S5 45", WG ", rhn " HLR
R R AN e GRANG: SR L IE SRS
S S I T R
L AL
if(tem2-6<0){next}else{tem3<-substring
(oneweekdata$ 7 TAEHAL [i],tem2-6,tem2+1)} }else
{tem3<-substring(oneweekdata$ £ & T. /F #. 1L
[i],tem2-4,tem2+1)}
Velse if(tem3 %in% c("H 3C"," 9 L")
if(tem2-5<0) {next}else{
tem_p<-substring(oneweekdata$ & & T /F ¥ f
[i],tem2-5,tem2-4)
if(tem_p %in% ("2 —","55 =" JE ") {
if(tem2-7<0){next}else{tem3<-substring
(oneweekdata$ f 3 T AF BLAL [i],tem2-7,tem2+1)}
Lelse {tem3<-substring(oneweekdata$H # T 1F
FAAT [i],tem2-5,tem2+1)}
else if(tem3 %in% c("B JB@","F A ")) {
if(tem2-6<0){next}else{
tem3<-substring(oneweekdata$ £ # T /F #.07 [i],
tem2-6,tem2+1)}
Lelse{tem3<-substring(oneweekdata$ it # 1. 1F
BT [i],tem2-2,tem2+1)} }}
tem4<-pasteO(substring(oneweekdata$Hi, 1 3t H1:
Fx [i],1,4),tem3)
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oneweekdata$school[i]<-tem4}

tem5<-as.data.frame(table(oneweekdata$school))

colnames(tem5)<-c("term","freq")

tem5_sorted<-tem5[order(tem5$freq,decreasing=
TRUE),]

tem5 sorted<-tem5 sorted[tem5 sorted$freq>=
threshold, ]

if(nrow(tem5_sorted)==0){next}else{

tem6<-data.frame(day_start=day start,day end=day
end,institution=tem5_sorted$term,freq=tem5_sorted
$freq)

rownames(tem6)<-NULL

SBR<-rbind(SBR,tem6)

SBC<-data.frame()

for(k in 1:nrow(tem5_sorted)){

tem7<-oneweekdata[which(oneweekdata$
school==tem5_sorted$term[k]),]

rownames(tem7)<-NULL

SBC<-rbind(SBC,tem7)}

# YN T2 A S 1 O SRR ARV G

& Jedi 4 5 R K diE

write.csv(SBC,paste0("Should be Checked ",
day_start," ".format(day end, "%m"),"-",format(day
end, "%d"),".csv"),row.names= F)}}

# EEY N2 T2 AR T SRR I ) 2 e SR A M 1

write.csv(SBR,"Should be Reported.csv",row.n
ames = F)}

# FH bR i N AN I3 2 b A% T 4
R s R BORAE, T LR SR
P AR 55 0 A 20 81 K LA E R

detect(data=data,threshold=20)

2 8 R

21 WMEMEEBRMRERAROFRREENRR
WA X (R 1) i Rz i 2y 53 7T e 7 22
i 5 RO I 21 TR R G WA — NN
Should be Reported.csv ] excel X+, L7 4
H, 4y R A H R g5 R H B SRR
W R 2 R 44 BRI % JH A 5 R 08 S ) 9 Mo
1%

1 I R R R R P I 2 A SR R I e
Table 1 School-based cluster epidemics detected by the R program

JARSH R R %
2024-01-01 2024-01-07 4403 ASEE SRR 20
2024-01-31 2024-02-06 4401 A%)L 58
2024-02-20 2024-02-26 4413 A%RE 33
2024-02-24 2024-03-01 4401 B2 23

22 RAMBELERLARRAH LI FER
R &R

221 SIS R 2024 T REEERK
PR 35 1 T R A AR A 1) R ol 2 i 4 SR 4
PEEAE, 2 J 3 49 B A B B 20 B, F B &R

FE 7 R0 B[R] 1 2 (3R 2, REUE 100.00%)
(R A I [ B T SR A R T I TR) 1 d(3R 3) 5 A
I3 91 B0 ) B AR O 10 I, 32 348 R 88 P A4 iR
T 1 AT e A B AR T SR Y (1 S I 4

2 RRMR A B AR ZRL 7 WU IR 22 A G SRR M fi ke B
Table 2 Number of school-based cluster epidemics reported in PHEMIS and detected by the R program

. KRG Bl BRI MREIEREREM  SREIERREREM SRS REMEREER
FE U 1 Rtk PSR Pt Uik kb

SV P 5 ¢ 1 20 1 1 0 0
10 2 1 1 0
B H% 3 5 12 2 10 1
3 193 2 191 1
HoAt R G PE VS 7 30 20 21 20 1 10
10 98 21 77 9




PEASLTAE 202645 5 HZE 42 55 5

Chin J Public Health, May 2026 Vol.42 No.5

- 619 -

|3 2024 4R RE R R HAR R GHE R B 2R WAL G RS

Table 3 School-based cluster epidemics reported in PHEMIS and detected by the R program in Guangdong province, 2024

W AL Je REENEPETW S 2L B/ B R G OO B (8] SRR I 1) S ] I 1) 2/d
U o 5 HPH AN 20 2024-06-29 2024-06-28 1
B H % TN ANE 5 2024-01-20 — —
BRAETTA—/) 2024-03-30 — —
FINTBANF 2024-04-28 — —
RN CAN 2024-04-17 — —
INATD AL /N 2024-05-05 — —
JUIH T A%) LR 2024-05-21 2024-05-16 5
BRI T A% AL 2024-05-10 — —
BRI THTBFEAR 2024-05-15 — —
]I B4 L I 2024-05-17 — —
GINTTEL Lt 2024-06-09 2024-06-04 5
HHoRTT A% LI 2024-06-11 — —
JoMAiCH LI — 2024-06-13 —
FHYL T B&4% 2024-06-16 — —
FeAt RGP IR 5 %5 PRI AL 27 4L 20 2024-01-07 2024-01-05 2
I A% LT 2024-02-01 2024-02-01 0
HH AR 2024-02-26 2024-02-23 3
RN B LI — 2024-02-29 —
I B 2024-03-01 2024-02-29 1
FNiChF — 2024-03-01 —
JTINCHRME BEAR 24 2024-03-17 2024-03-16 1
BRUGTT AL — 2024-04-12 —
HEMI T A2 2024-04-14 2024-04-14 0
M BAAL 2024-05-14 2024-05-14 0
JUHITHD A — 2024-05-30 —
R AL 2024-06-29 2024-06-27 2
THERETITAZH)LIE 2024-09-06 2024-09-06 0
LI AN — 2024-09-12 —
RINTTDRS 2024-09-13 2024-09-12 1
R AN 2024-09-15 2024-09-14 1
THIZ B A% 2024-09-21 2024-09-21 0
7T ESEE /N 2024-10-12 2024-10-10 2
I M T FS )L — 2024-10-15 —
KT A 2024-10-25 2024-10-25 0
2N AICHLIE — 2024-10-31 —
JTIMTHGEAL 2024-11-03 2024-11-01 2
T T C/NE 2024-11-12 2024-11-12 0
BHYL T AN 2024-11-22 2024-11-21 1
JTHITHHAA RS 2024-12-07 2024-12-06 1
REETT AP 2024-12-07 — —
HJH DAY — 2024-12-19 —
TR THISER 2R — 2024-12-23 —
VLT BN — 2024-12-26 —
KT BH LN 2024-12-27 2024-12-27 0
HKHiCH 27 2024-12-27 2024-12-27 0

T — RN AR B R R LR .



620 - FEASLTAE 2026 45 5 A8 42 55 5

Chin J Public Health, May 2026 Vol.42 No.5

222 HHZ 2024 T RE AR KM 3
RATESRME HZ RS, 2 8 9 ] £
HE NS B, Hor 2 g s RFEF IR
R 66.67%) , (HRFIN I T 5d, 7 1
KEEH I R B tAh, F3h i R P HANR A H
10 2 1A 2 58 ¢ W i 35 A 1 (0 A B 4 1 2 4 .
9 9 5 B0 B VR IS O 3 B, T Bh R R T R
1A BRI, MR 191 42 ] B 5F 2R A
FORMIE H iz, M A %)LE G HZ
P15 B AR A I TR B AT R 2024 4E 5 H 9 H, BT SR
KM A BE(S B 16 H)7d.
223 HAMRIMEIGIE R 2024 ) REERK
i 7 30 i AR AE A A 1 JF At J% e P VS s B
BTG, 2 R 0 ) B A 1 B D 20 BF, R
20 % 1 Bk F S R R R (RBUE 66.67%),
A9 R I A5 58k R I )R — K,
10 &2 AR RE B 48 &R 2, BhAh, F 38 R T HINR
Sl 1k T B0 R R R R b AR R R )
T 24 80 B 2R B TR R 10 B, EBNHERIEF
Bk 9 EC R BEE & B, BN 77 2 AT BE 7 R
5 9 R W) (1 LA R G 1 B VS i 2 1, BTN C B
b 457 AR 2 A At 8% G P G VS 95 2 15 1) ARl BN (]
PRI F) 2024 4E 3 A 14 H, BT 5= Kk MR & 1A
(316 H)2d.

gx b, MR R R b v R E R R E
B, 28 R W AR 2 16 34 AT 1 (1 S 20tk o 1 &5
JEE 6 L 38 H g R 30 k2 At B G Y ) R
A 23 (RSB MR, 28 E H A
20 T A /86 e 14 I VS 0 ) Bk 3 B 3 R R T IR
B RUE 67.65%(23/34) . £F%f 23 o8 R &I H
2 I R TR AR, 9 2 AR ) B [A] 5 9%k AR
I 1E] & 25 (5 39.13%, 9/23), 14 2 18 i i [8] G T
5K RS B R (15 60.87%, 14/23), T8 R
Fe A A S IR A 1 de 11 A2 48 2% Kk BIE R 4R 1
TR W A (10 &S 7 H R R 1S Ath 2% G 1 11 V5
), 11 S O 4 5 58 % WE R w48 22 21 2% 1 (1
HHZA 10 & ARG5S ) . B ah, F8h
AR 1 SO o S5 R AL 12 T H %
AT 21 kD At B M TS R R R AR, &
(Y oE i e S N (=R VA (=0 S i B Sy S i
— R R AR S, R PEE U (B A 100.00%

3 % %

AW R BN, f R R R 5 hs % E
R B AE N, 3308 R R MR AE &
100.00%, ¥ 25 1= T AH L EE 15 90.00% I 2% 1% 44
FRVA N — MBS 52 2 J7 v, A M T A N

30.56%!), i i T+ LU T R Vi X A% G 3R A ko
T W R G5 1 96.63% 100, 58 R W 4 15 ) %
RN LTS 67.65% 7T AR 3 % R AR 5 iR
530 WAL T o i e XA G IR 4R 1 S R U
W I R GE 1 80.18%, {H 3 1% 28 G %t A B e 1 15
VE T3 VAL A A P A A AR B 2 A i Rz 1O,
60.87% 5 £ 1 2 1 19 IR 3 I TR) B T 5% O 4
I 18], 39.13% SR A B [ R I 8] 5 5% 9 4
I 8] [0, 2R W 3 Bl 49 2R e 2 R R R I 4
AR E e B I8 2 B I O AN RE S DL 4R TR . Bt
bb, AR R AR P T LUBAR R A 118 N AR R 4R
SRR BENG » 2 W T BLAE D9 9 I 1Y) 2 2 b
Foo B PEARIE A BB, T B AR P AR A
Z W] RE T E AR RO MR, JF H 2 i R
P B9 ) B ] 7 9 R i 7 I TR B
WRIEFN, ET oW & FHHE B A
SAAE GRS R B B, T DAJE 13 2
R R B R 52 i RS S, A T 9 451 4
IE B E RE SR AR IR 3 R AT 5% S R A 9 1 M
DN A2 M FAE AR, AT I 347 1) 2 A RS
(K1 H

AT FEA AT 1142 E 4R R R A R Bl 4
BN, SRR 2 TR Jui M 28 Bk R 4 E
2 1 2 2 B AR G 1 U7 38— O T 2 9 B
ER5 AR, 5 U5 BRAE S W iR PR
B TAR AL R IE S 15 HRZ 0, AT 3 Gt 2
LA G R AN A i R . B2 DAL
R AFEHLM SE AR AR BRLAE R A% Gt I i
R PR TIOR3 B 5% I A s A 1) /s A 2R 4R
PEI B I, A7 I A7 AE T B8 200 01 AT 8, 2
3 R ILHR 73 A REARAE AR b A 3 R A = 1 9 41
MM BEW B8 2 . B0 i R 3L 5 B A ) SR AR 1
15 BRI B Ak 27 b A1 P A 30 0 7 AT SR AR
o MbAh, B R MR REE T, o K5
B J S sy opr s G e RS2 Y p X R A 5 2
FEAFHIAE DL, B < * Tl 28 — SL IR /N 2 B oy —
/N SR A TR [ A 44, 2 R RO A
Al 22K AT I — L8 R NG 5 5 . WAl pr
&, HLAS 2 21 73R e A AU ) 2 R A4 AR A D —
2 RO AR T (¥ B 000 481, g B 44 00
B R = T BUS 215 BAZ LM 73 ok i AR &
19K, HH IR OGS T () 5 52 FE R A

LR L PTIE, ERR R AN R KA
JIRNFE, 1% R R AT DA i 8 25 R S B S i
IRVSESSIEE ENREISE SR & SRS P S
AT KOS e AR R, & B 45 % BRIz L
. T2 B X L2 IR A7 i,



PEASLTAE 202645 5 HZE 42 55 5

Chin J Public Health, May 2026 Vol.42 No.5 <621 -

e 175 15 BLE AT BUIX Sk BE AT e st AL 5 B
1M E B4 R 7 53E G bl 4 DL b R i LA fE
AT, B IR MR A6 T g 2 i — 2 SR AR TR
o 20E 4 PRI R R E N, T3 R F AT
L TR W R BB 5 AT S B 2 A A G 1 1

5 g 4
BABETTHERFEH AHR \%%ﬁ%%ﬁ?*
BH&EBMAGI=HRIE L& ER, TR BURH 1

FRAE AL R, TTHR 2 F B & 5% A 42 %) F oo ‘*"Lr]
7 19 A IR (M) 5 3 4 https://10.249.6.18:8881/cdc/
login) . A &F 5 T A WL & Ao 4516 3 B VE H WL &,
TR E P B &G 326 P & LR BOR

&30k

[1] BB, &3, RAH, 45 2012 4 H R A AL DA SR
AT [J]. B I, 2013, 28(8): 688-691.

[2] B2, KGR, 45, 2023 SEA M YUR R R AL PASEE
BT SAEFAET BT (7], 9595 i, 2025, 40(6): 745-748.

[3] BiMeE—, 3RIkT, B =, 2. 2014—2023 4] KA Y IR A 3k
PAFEMRATRE AT [J]. B AFE A, 2024, 40(12): 1493-1498.

[4] FZRBATAERIAT. FER DA AEZIAT T RS S

RS FIITE (2015 4EAR) A% [EB/OL]. (2015-11-11)[2025-05-28].

https://www.nhc.gov.cn/jkj/c100063/201511/a22¢7676db414429
916820239ec7735¢.shtml.

[S] . R4 EAR R G0 5 0 R DAL o095 B R PP (¥ B 0], 75 il
2006, 21(4): 212-216.

[6] Dok aF, Mt Zeep s, S, BT W4 BRI A Y 2 8 I T
B R RG2S N A (0], A B 5% 8R4 9%, 2008, 14(3):
263-267.

(7] MREZE, RN, e, 55 B A% G A 3 TIUE R G RN X
T F 9 SRR A o R U ORI B2 (], 50 B, 2017, 32(9):
725-730.

[8] i, 225, WRRG, 25 4 Yuig SR AR ) MW 2R G I AR O T
Je R (30, W E A S PAEEEE, 2014, 30(5): 665-666.

[9] %, Baib, B, 2. N L8 REBUR1E S0 1 Y AL ML 16 7 e

RIATH A S5 R A [I]. R EA L T A, 2019, 35(4): 516-520.

+

[10] Bitie, 2528, QRUiss. 1 Gu SE 26 PE 2 U Il R 4 ¥ 25 A5 T
B (1] SR FRBBE 2, 2021, 27(5): 426-427.

[11] Ridle, Wi, J AR . 22 VR B0 I 2 I RIFT 4h LR A Yo R 42
PR TR MR R G4k A VP (0], P E AR A, 2023, 44(11):

1713-1715.


https://10.249.6.18:8881/cdc/login
https://10.249.6.18:8881/cdc/login
https://doi.org/10.3784/jbjc.202503160178
https://doi.org/10.11847/zgggws1145220
https://www.nhc.gov.cn/jkj/c100063/201511/a22c7676db414429916820239ec7735e.shtml.
https://www.nhc.gov.cn/jkj/c100063/201511/a22c7676db414429916820239ec7735e.shtml.
https://doi.org/10.19568/j.cnki.23-1318.2014.05.023
https://doi.org/10.11847/zgggws1121302

	1 资料与方法
	1.1 资料来源
	1.2 文本分析方法（图1）
	1.3 统计分析

	2 结　果
	2.1 输出的应该被报告突发网的学校聚集性疫情格式（表1）
	2.2 突发网报告与网络直报系统搜索到的学校聚集性疫情对比
	2.2.1 急性出血性结膜炎
	2.2.2 百日咳
	2.2.3 其他感染性腹泻病


	3 讨　论
	数据可用性声明
	参考文献

