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Abstract:

[ Objective ] To evaluate rat infestation status in Shanghai subway environment, and to explore possible factors related to rat
infestation.

[ Methods | According to the Shanghai subway operation time, 12 commercial lines were divided into 4 grades (<5 years, S- years,
10- years, and 15- years), and 8 lines were sampled with at least 50% proportion for those grade less than 10 years operation time
and all for those with = 10 years due to small sample size. The rat infestation of selected lines and stations were investigated by
rat trace method, food-pulling method, and D2E rat infestation surveillance system in 2013. Information on subway operation time,
passenger volume, subway shops, and certification of pest control agencies was collected by designed questionnaire and field
investigation. The difference of rat infestation among different floors and different functional areas was verified by chi-square test.
The correlations of rat infestation with operation time, passenger volume, and proportion of subway shops were evaluated by linear

correlation analysis.

[ Results ] Rat infestation was most serious in Line 2, and the positive rate of rat trace and the food-pull rate were 12.9% and
20.0%, respectively. Rat infestation levels were significantly different among different floors at the same station (P <0.01) with the

positive rate of rat trace being 71.4% for lower ground floor 3. Rat infestation levels were also different among different functional

EEFAARX L EAEBENRIEHNE,

[ EEEN ISR (1978—), &, L, BIFRESIF,; BRTE: WEEYPE; Email: livhongxia@scde.sh.cn
[E(EEE IXPE, E-mail: liuhongxia@scde.sh.cn

[ &0 ] BT BOR BBy il s O S BRI BT, LI 200336



htip://jeom.scde.sh.cn:8081  FFBE-SHV B2 (] Environ Occup Med ) 2017, 34(8) - 677 -

areas (P <0.01); specifically, rat infestation was the most serious in water relevant equipment rooms. Rat activity peak appeared from

8 am to 10 am in subway environment. Operation time (=0.82, P=0.01), passenger volume (=0.99, P=0.01), subway shop proportion
(r=0.81, P=0.03), and pest control certification (y’=5.61, P<0.05) were risk factors for rat infestation in subway environment.

[ Conclusion ] Rat infestation becomes an important public health problem in Shanghai subway environment, and it is necessary

to adapt long-time, continuous, and systematical surveillance and control measures.
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Table 1 Selection of subway lines in Shanghai in 2013

BATHER (4 ) RBEAIR FHERER B
Operation duration( year ) Lines Sampled lines

« 1054, 1154, 1354 1054, 13548
No.10, 11, and 13 lines No.10 and 13 lines
458 . 554K, 654,

5- THR R OFR s o
No4, 5,6, 7, 8, and 9 lines T

. 258,384 254,384
No.2 and 3 lines No.2 and 3 lines

. 154 154
No.1 line No.1 line

1.12 HE&EMNK FEHXIHAUREREZESR, A
A B R LR B I BB / R 0, 3 ANBERL
3R, 2 IRE 1 SRETERK. EREKR, 5
BINT Bk, HREBE . RFRILYS; 2 54&8m
T AR G A GE s, AR A3 451

12 AELR

REBRZAIMT =2 . HTHE. BT —2. #
E—RBU KM EFE; AEXISEFEESNATLX
DI R NERE AR A X, AR aREs & DR
ITXHTIREX, WEEEMR S X EEM A XK. #
HZHE. SRR BARE%,

13 AREFREFT &

BT 4 FIR FH BRAE AR R R UK 24h
EEIRVEN BB FIFM TR,

FUETAE R A B . FEWEHT X BTN
B, WA E TR, MRS, AREERR
BRXMEERE . KBE. BAZE . ZoKiE). ECHE. B
KEF [HKEE . BHEHME I RSE TR, H
i a0 A B R B L K PH AR B TRl . 32 15 m® 37
B —M R A B 2 B (14



- 678 - http://jeom.scde.sh.cn:8081 g SHLV E2 (] Environ Occup Med ) 2017, 34(8)

RS R R AR . EREEEED
RIHCE BKBHE, 348 LB EREEL, TR
BRSSP E

BRI S L2 R 24 h RIS shil R A A .
FIFALLAME AR, % D2E BUHE 88 LI R 45 %
Mt NEBE ) RE T REE SR, mué
LR BHE . EEE. SR E.REBE. K
], B BRAATTE, 25K B st #IFHEER
RBENE L, 24 EIBREERTT, T IEIEEE
14 REMAEERASZ

B FIAHRBORL, BHE BT bRz BB AR
XERBRER, 2TRABENLTRAEREBSRES A,
ST & ) MR T A B L R E A WIBIG
BE AR, FBEEHXDR. AARFENSFLE
HERIETTAERR | HhERER I oA F Y IA RS A F
MR (RIS RSFIIRSE ). Fui B S%, Higk
TR AR S BRI B TR A i 7 R
1.5 %itF oW

K FH Excel 2007 3K 14 347 B8 2 A LA BB R AL
B, A SPSS 20.0 G TR R R RS, 4R
EHITTRARFR, 2FEH T Pearson R . HELEKIE
77 LA K Fisher ¥ #a 15 =i I o FIE LA
T BT BRE . FH a5 RAE R
Z IR AR

2 #R
21 FEAZEBRAEFRN

VAN SRR, 2 BRBERN™E, R
FAPERIX D] 12.9%, RIEREHK20.0%, HIRE3 5L
( BUEFEM%4.8%, HE R 14.8% ) f1 1 54 ( FUEH
PR 4.6%, HiRH 14.1% ). WE 1,

25

O RRAL PR
20 — Positive rate of rat trace
— B
=N Food-pulling rate
- 15
L
£
~ 10
¥
5
AL o s il
1 2 3 4 7 9 10 13

1 2013 F EigHRAREBRREFRER
Figure 1 Rat infestation in different lines in Shanghai subways in 2013
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Table 2 Rat infestation in different floor in Shanghai subways in 2013

B FRAE#: ( Rat trace method )

R ( Food:})ull method )

Area AAEREK P4 PHER(%) P BB R HWER(%)
Number of rooms ~ Positive room  Positive rate Total of baits ~ Number of food-pulling  Food-pulling rate
R ( Area) >0.05* <0.05*
i1 I ( Above ground ) 293 7 2.4 132 6 46
##F ( Underground ) 777 39 5.0 235 27 115
2 (Floor ) <0.01* <0.01*
#t"F —=J= ( Lower ground floor 3 ) 14 10 714 12 5 41.7
#"F — )2 ( Lower ground floor 2 ) 33 9 2.7 123 15 12.2
#1'F— )2 ( Lower ground floor 1) 433 20 46 109 7 6.4
1 E—)= (Floor 1} 239 6 25 90 4 4.4
5 E— = (Floor2) 54 1 19 33 2 6.1

[ Ja: Pearson£%; b: Fisher H# MR ; # 15m*FH N — Mk,
[ Note Ja; Pearson y*test; b: Fisher’s exact test; A standard room is defined as 15m?.
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Table 3 Rat infestation in different functional areas in Shanghai subways in 2013

N BES: ( Rat trace method ) HEREE( Food-pull method )
TREEDCE, MERN REER BEER(%) BB HERER BEE(%)
Number of rooms Positive rooms  Positive rate Total of baits Number of food-pulling Food-pulling rate

I K38, ( Office area ) 338 8 24 <0.01 86 3 35 <0.01
%5 ( Storage room ) 10 2 20.0 10 1 10.0
1849 F 5 ( Sweeping room ) 70 6 8.6 102 2 5.7
Pk 54 I 5 ( Water relevant equipment room ) 191 16 8.4 35 14 194
ek i % 5 ( Equipment room without water ) 418 14 34 72 6 59
% & ( Platform ) 43 0 0.0 62 7 113

[ 1B 15 HrH A —AMRER, KA Fisher AR RH R
[ Note ] A standard room is defined as 15m?, Fisher’s exact test is applied.
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Figure 3 Twenty-four hours activity pattern of rats in Shanghai
subways in 2013
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Table 4 Relationship between certification rating of pest control

agency and rat infestation

B4 HUANBE PR PR B B (1% K 9% )
Certification rating of Number of Number of P
. - Positive rate
pest control agency  investigation rooms  positive room
A% (Grade A) 334 1 0.3 5.61/<0.05
C%(Grade C) 736 17 2.3
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