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Study on the seasonal distribution of human rabies in different regions of China WANG Mei',
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[Abstract] Objective Using simple quantitative methods to describe the seasonal distribution
of rabies in different provinces of China and to analyze how it was influenced by geographical
settings, to provide evidence for risk assessment and prediction of potential epidemics of rabies.
Methods A total number of 17 800 clinical and laboratory confirmed rabies cases, reported by 29
provinces, from 2005 to 2011 and related data were collected from National Disease Reporting
Information System. Data on related latitudes and longitudes of different provinces were obtained from
the National Geographic Information Center. Excel 2003 was used to draw the national and provincial
seasonal distribution curves while SPSS 18.0 was used to calculate parameters as P, Py, P,
inter-quartile range Q and kurtosis so as analyze the linear correlation between P, kurtosis and the
latitude of different provinces respectively. Results The nation-wide incidence of rabies was low in
February. The peaks fell in summer and autumn, especially in August. Seasonal distribution curves of
P.s, Py, Pys, inter-quartile range (Q) and kurtosis were different among provinces. Compared to the
low latitude areas, high latitude areas had higher P»s, smaller Q and higher kurtosis. In 9 provinces
where the annual reported number of cases more than 100, the related coefficients (r) between latitude
and both Pus, kurtosis were 0.9342 and 0.8528 respectively (P<<0.05). Conclusion There was a
distinct seasonality of rabies occurrence in China which was correlated to the geographical settings
which was more obvious in the higher latitude areas.

[Key words] Rabies; Seasonal distribution; Geographical distribution; Kurtosis

DOI:10.3760/cma.j.issn.0254—6450.2012.11.012

YR A 100050 JLETHMRIBR % Br /A 3t T 202 (EA8) 5 th BB BB+ 8 w0 1% Mo R B+ b R AR BRSO (BB EE (), AR &0
(R SFE), ARRR N REE LR E (BRIR 8.8

EEHEE  BR3CE, Email : yinww@chinacde.cn



- 1152 -

HRAERATIRE 245 2012 4E 11 A5 33585 1138 Chin J Epidemiol, November 2012, Vol. 33,No. 11

HERREREL S — BN TR LELRRE
THMEI =6, REEAEH SHBRERREY,
ERFERFMATHRHE, KR E T MR EER
BRAEY, LB Z IS R R, 4
Prae EAE R I POR R B, B A R R BIR &,
EARRA GIRERFREIEHE 2R, AR EKERIER
FRRZEY, X EIRORH ER R
ZRARBF N, AMABIR R A AE R E
TR E AR KRR T A RRE R R

AMETE

1. B R IR R B BER K A 2 EiE A YR iR
E R G 2005—2011 FERKRMLR ZHLITE
Ky, 2k 17 800 1], HbERVTRIEFE 2 E S H B
HEEE MR RE, SAEL REE
{H (VR F BRI E B .0 %

2. IR RV R R B 5T A h 42
5 25 B B (Pas) \PsoPrs. TU 47 $5 8 BE (Q) il
W B (kurtosis) R ZIRZE N S HAFFIE. E SN Pas.
P B R T 4040 it I 4 L F0 T B (R Bsf ] 5
QIEE 50% Bl &AL it (8] Bt , Q B/, B 18 %
WRAERRERE , SRR EERREY
G302k I RIS AR BT, HA MK, W AR, B
ZHRHE,

3. Giit AT - Fi ik 2 B AT & SR> 100 4
948 13 4F BE B[R] SR 434 , LA Excel 2003 34442 i
FW MR, 53 AT E & L Py Po P . QfE
MUERE . LL7 4 RBARFCE W 6115 > 100 4 . >700 i

450 £H

—— 2005%F
400 |
——
350 F 2006
& 300 b —&— 20075
= !
E 250 —*— 2008%F
5 200 | ~—%— 20094
150 1Y b —— 20104
“5’3 —— 20114
0 — T
1 234 56 78 9101112
160 1 —— ik #ik 250

—
140 | —w— R it

[ ——

Y

Xt A &y #4743 12 , LU Excel 2003 #4443 511541 %
B P G B LL R i 5 45 2 I S B L SPSS
18.0 B AT R E AR KT, B H LR S
HIF RS,

B R

1. ZIRZETi 345 : 2005 — 2011 £ 3% [F W 1 X
BERWBERRHIAETE, B KENRRE %,
SR ohMEARMEERN2A, BEESH(EL,
Pus Pso P B TS5 H2H . 7A27H 108 58,

2. RIRZETT A AR HLIX B -

(DIERIRELFRFIE > 100 Bl 9N E H %
ZA5 5340 B2% Pas Pso Prs  Q PG BE B LS BE iR IR B
SR —EMEGERD . GERESHHX, P, B
(] R AG, Q EER/N , MR R K, B 0 B e FF e,
KA R o, RIRZETT 43 ph LR B R4

(2)%erg A AEdLHLIX &R 25 40 A0 2R B
FHMARHE B IE, SGEREXRZAR. BA
ML IX B IO )1 54, 0T 0 fr AP 4R db i X 4
MERY, EEERXT . QENTHESENRTE K
(E1FEL,

3. FUMBERIERIR R ZET S ANEE S5
BEURPsSHEZRAELIEXR(E2), otk
HH |, 25 B e 0 R (R K P MR, L2545 R B
B ISR ERHIE > 10059 B E 55
FURP S5 EZE M r HE K, 451508528,
0.9342(P<<0.05) . T{E BFURHRE> 100169 184>
B EE S5 UKP 5B ZIE K rHE/N, 25

350 1 ——1i| [T

300 | —u—

250 |

200 | ‘

150 |

100 V/A‘_‘
50 F

0 I T | 1 1

1 2 3 4 5 6 7 8 9 1011 12

fesp 300 —— %K ali|

200 F —m— iR 0 I
150 200 ©
150 }

100 |
100
50 ¢ 50

1 PR

ol s
1 234 5 6 78 9101112

1 23456 78 9101112

ol o o e
123456 789101112
At

E1 2005—2011 2 EHEEHHREHRFIE > 100 HIEE HIERRET 06



PRETRERE2012F 11 HE 33858 118 Chin J Epidemiol, November 2012, Vol. 33,No. 11

- 1153 -

&1 2005—2011 FREIEAR BB S HAE> 100 51

o XSGR BRE EE 2001 —

188 K KA 5 2009 4 W I BCHE ST AE AL, 46
G L e WE P RS S FERAR A X 24 4075 B R B R AR
£E 2871  2543/17800 -0968 SH2H 7H27H 156 10A5H V3H, H R S R MR S
LF  37.58 25173 0531 5H31H 8H4H 120 10A7H GEEEMX, AERREEL (>
T 3298 94/656  -0919 SH3H 7H24H 153 10H3H 100 B 48 10, X P AHSCIE R B
ZH 3183 69/482 0813 5SH18H 7H298 143 10A8H (r=09342,P<0.05) ; & [F R E H X
HEK 3006 98/689 0827 5H16H 8HSH 145 10A8H . N
Wi 29.17 417288  -0969 SHI16H 7H29H 159 102 22H QEAD, EE?;Z?%H#IEI@%‘:F' ¢ 13%%
I 2761 72/506 0848 SHI6H 8H128 149 108128 KELG R X R R RS
R 2608 22151 -03% 6H9H 7H27H 114 1081H B, ZMRIEFERTFRERT
ZR 2498 78/549 0719 SH19A 7A27H 131 9F27H MK, AKX AEHEEEELT
BE 1919 49/343  -1157 4H27H 7HISH 171 10H15H KR T B4 . LI PHERTHY
mdL 39.55 100/701  -0.747 SH20HB 8KS5H 139 10H6H W RO ST B E S R
LR 3633 101/704  -0913 5H10H 8H4H 152 10H9H .
R 33.88 129/906 -0.724 SHI1SH 8H4H 139 10818 SRR —E AR SERREK
#de 3098 133/933  -0910 SH 108 8H3H 153 108108 FF P BRE , R 220 o e T A U R o
mjl 3062 149/1044 -0859 SH9H 7H30H 147 10H3H AT FE R FH Pas Pso . Pos . Q {H T
Wi 2761 2721903 -1.038 4524A 7H248 166 10H7H X EERERAERET AT,
7% 2335 312/2186 -1.146 4HI18H 7H21H 175 10A10H EIBC U 9L Ranniit s - LD
PR 23.83 397/2780 -1.116 48168 7H20H 173 10H6H A5 FHM., b SR
BN 26.82 365/2555 -0933 44298 7A23H 150 9H26H

$10.4691.0.4708(P>0.05),
Wi
Z R AR E R WATIRE, iR L R
W EREY I RRTTRRRITEER, A05ER
BRIN T REER W EA WY, RRHE
WA F R, £EERRER
BAE2 ARG B(HTE 8 A LB kTN R 1%

MR IR ST T, T LA IR R R
BYREHEE , R Z Y T g BRI
AR, W AUBAR , BT I . BRIEMNSAEL
M T e e 2R B 1 A AT, 45
T ECE R ARE PRk BES .
3T LA B B TR PR 45 iR LR
AR ARSI AR AE A LU E B AT 040
HORFAE , 38 7T T 30 OX B 220 AR IR B LU R 5 46
BEAR AR B (1A AR SRS AT , TR A B B I

2
7TH BRI E B> 1006167185 4 145 ¢ TEEB MBI > 10081180 S 6
. . :40 i . . -

PR I .y

= . ¢ 125 } . *

- y=12.407x+40.301 {20 } TS y=0.1769x—7230.1
R*=0.2201 {115 F R*=0.2217
r=0.4691 i 10 } r=0.4708
P>0.05 5t P>0.05

t L 'l 0 A A i J
-15 -1.0 -0.5 0 41 4/21 /11 5/31 6/20
TEERREFHHIE > 10051 HI9 4 6 1 45 ¢ TEEE IR G H B> 10061194 & 4

. 1 40 } - *
. _ {135 }
135 | »
. i 25 } _
y=31.935x+60.085 1% | y=0.4262x— 17457
R*=0.7272 15 | R*=0.8727
r=0.8528 1 10} r=0.9342
P<0.05 5 P<0.05
L AL A 0 i A A i J
-15 -1.0 -0.5 0 4n 4/21 5/1 5/11 5121 5/31
;3 P25
B2 BREAFEBREIEREERETMAEE P S5 BUR B &R



- 1154 -

FRAERATRSE AR 201248 11 A% 334% 118 Chin J Epidemiol, November 2012, Vol. 33, No. 11

Froiee, BN BERIMRATR R . EMEAPRER,
Pos Prs LR A9 HLE AR IMAT W R IG5 L
FHAIE 2 T RERI ], 5 EBRRAT &R M TR M A
E5R*o

BENIERE L 90% K 2% 8 THR KK
B R e B Ik SR R BT R R B AL R 4
Ao MEARKRHAG RN K EE RGBSR (F
T NERHIEFRERERER, URFEE T
S5 B MR BIOR A RI AR , FE R TV R B8 h
3~8JA", RARBEHE HKE LIRS RS
F8 A, LA R e b 5 22 15 20 A U LB L
Hil, BARBRERMERRRITHEABRZ —.
[RBRZAERE W, WZEBREENER, KE
MFBFRARM, IH = R R URER T R4 R
R 4y, X TR S B REA O LW E T4
iSRG E A B AR, A 5EI K FTREAR
LRI o

2 % X W

{11 XuZ,LiuB,Yin WW,et al. Epidemiological analysis on rabies
surveillance in China from 2006 to 2008. Dis Surv,2010,25(5)
360-364, (in Chinese)

VR, I, BRSCE , 2. 2006 — 2008 4E 2 B RIRHAT S
AT, BRI ,2010,25(5) : 360-364.

(2] Li LM. Epidemiology. 6* ed. Beijing: People’ s Medical Publishing
House,2008:30-31. (in Chinese )
= . JATIRS. 6 AR, Jbat . ARTAE A4t , 2008 :30-31.

[3] Song M, Tang Q, Feng ZJ, et al. Analysis of the epidemiological
characteristics of rabies prevalent in China from 1996 to 2006.
Chin J Zoonoses, 2008,24(6) : 584-586. (in Chinese)

R, EE DT, 5. 19962006 45 EIER R RATRE S
. R E A SRR IR, 2008, 24(6) : 584-586.

[4] Xia XQ,Zhao WM, Liu L, et al. Epidemiology of human rabies
in Shaanxi province, 1955-2009. Dis Surv, 2011, 26(3) : 217-
219. (in Chinese)

HEX BRER, XF,%. 19552000 EBFE 4 5 R5E RITH
AESMT. BERUI ,2011,26(3):217-219.
(5] Zhou H, Man TF, Li Q, et al. Surveillance of human rabies in

China, 2009. Dis Surv,2010,25(12):934-937. (in Chinese)
TR, RS TG, ZERE, . 2009 4E T EAE KR W 0 . BR M
,2010,25(12):934-937.

(6] Song M, Tang Q, Wang DM, et al. Epidemiological investigations
of human rabies in China. BMC Infect Dis,2009,9:210.

[7] Patyk K, Turmelle A, Blanton JD, et al. Trends in national
surveillance data for bat rabies in the United States: 2001-2009.
Vector Borne Zoonotic Dis,2012,12(8) : 666-673.

[8] Wu H, Song M, Shen XX, et al. Epidemiology of rabies in China
from 1996 to 2009. Dis Surv, 2011, 26 (6) : 427-434. (in
Chinese)

RE R, HER, % 1996 —2009 £ HER B RITRED
Br. BRI, 2011,26(6) :427-434.

(9] Wang P, Lu JX,Nie CC. Concentration and curcular distribution
applied for analysis on seasonability of infectious diseases.
Shanghai J Prev Med,2011,23(4):159-162. (in Chinese)

V¥ % B BfeE. NAETERRES A RRNE
ik EEHIRTR A, 2011,23(4) 1 159-162.

[10] Li BH, Sun ZQ. An application of correspondence analysis in the
distribution of disease seasonality. Chin J Health Stat, 2007, 24
(6):593-596. (in Chinese)

R, IMERR. SR AN ERTRBREN AR A v E
PAS,2007,24(6) :593-596.

[11] Chen L. Applications of ARIMA model on forecast incidence of
bacillary dysentery. Chin J Health Stat, 2011, 28 (4} : 417-419.
(in Chinese)

BRFT. BT ARIMA SR TE SR B M50 R T b o . P
TBHAESit,2011,28(4) :417-419.

[12] Harnos A, Reiczigel J, Solymosi N, et al. Analysis of the effect of
immunization in rabies time series. J Theor Biol, 2006,240(1) ;
72-77.

{13]} Liu B, Yin WW, Mo ZJ, et al. Investigation of surveillance on
rabies in China from 2004 to 2006. Dis Surv,2007,22(10) : 654—
657. (in Chinese)

XU, B SCR , BIKEE , % 2004 —2006 7F 2 EAE R AR Wl 434
PR, 2007,22(10) :654-657.

[14] Heymann DL. Control of communicable diseases manual. 18" ed.
American Public Health Association, 800 I Street, NW
Washington, DC 20001-3710,2004:478.

(IBCRs B #1:2012-07-09)
(AL - TR )



