BaBEEHERIZ LS
SEREEY — A 5V AD 7= DORBERPIFE

kB mE N0 FET BE BH BN RO
A0 EM Em EE

HEaMaEZSHTE 1785105 FiRE
(2006 £ 10 8)

=



BEHEERIC XS
REBREEY — XA 5V 2D 720 DREBENHISE

KB gEE N0 AET ER
a0 @i mE EE

Ree BN e

2y BEM N A7z URELRT e RRRATALOD0EREY —NA 5 U AOEHD

—D0k LTHBERABICEBL, TOMTENLHELBEO 2T B, MEE HE  BEE

FREETAHI995F 1B 18252004 12831 HE COREEREHDOT— 5y O, EHFEH

RATH o HBERER TR LTI, BELXHEBEREBEOEMOFENZ, #iLo sE£/%

N=2F4 YHEEDOETICH, BEOSEMEZNARNICER T, EE2REEREN

OHEMOFEAIL, EROHEEREEIN—ATA4 VL) EREOEEREDIEU LY FE -

BELERT L, BRE-BEER, ARNICONENSERT, BEEoRSERLIROR

MR EN TR VEEZHRICAGHICHEBERERZEMSE, FRlEmEsni-nE)»

THM T %, #HR HIITHEBICRE T TFHRITIZL1%, 25 ) E 4 HEE CHRITIED

ENT=D, BEHSETIZ97%, 230258 IC—MAEF 2 HAERAROEMAEME N,

BREINESE, H50IE XK TRFEFICEL, BMBLHESEREHN 1 ZTHNIT 0% *

BRTVWE, RELECHEATEEE RS EREKOBMOBEI S ATH > TL73%DH

BTHEATED, ZE . ULOREPSO DV ATF LORE R R EEREROEME TET 5 68

NRBENTWD LHITENL, LzdoT, #OFERETHEL, THARELHELSTEEEY F

TR0 IMMOBEEZEZ S — LTV AERERT — XA 7 VA LORBEPSLERTYRTHD &

EZoND, HEERAOBRIBICETHWIERFENI VAT LFEILTEY, FREER

DL LRETHEFFMINEL, EREROAOENF L TIERES - N4 X2 b, 70O

ERABELIBOTHVWOT, BRECREEHFRONAFF7axd%kE LT, MEDITSN, FHINLLZ

EEENS,

(A#A&ESEE 2006, 17 : 712-20)

F—T7— F HEEEEE, EEREV-—NAFUR, NAF50, B, FTEHTLITY XL
FOBRIIROLEEL AN, L HEHIINM 7
ODDREEFBEMTALAVATLDOEETHL, 2D
DICT A A REELRETIIEIIRL 2H L —
NA T YAV AT LARES N, ERICERSh,
TEHMEEINT WA, FRHIEWTNY, SR
BEILEDLH—A TV ATIELRL, ER-FRZ
BT —R_AFVATHY, EEET -~

B B

20014E9RB11BD 7 XY HIZBITAREEET O,
FEBFEEHURE, N4 70l 3BRIHENLL
THY, AREELBICLAEFIVED SN TS,

An Experimental study for syndromic surveillance in ambulance

transfer

VB RAET SRR RS B v ¥ —
THEAMBTHER CERERFEEEZTHE  KEEE .
EEHEESE | T 162-8640 HEHMHFB/EF W 1-23-1
BFERSEHE 20054 12 8 9 H (05-065)

712

TUAEFENT WS, FOMRIIZIKZIZHD, —
BHEER, HEYE NEEER BESEFMHEEST
ERIGEA SN TV ALY, —RAEELSCREERS

MR TOERFT —NA 7 v 21, EEEE~OX

JJAAM 2006 ; 17 © 712-20



LMTOH—NA T ATH), HEEEFLHE
Wk TOREEEY -, 5 v AREELAZ LR
Iz bb, —a—F— 7 MTIIREINRICE
WTEI 4 EFBERSNTEY, TORAD 1ED
FLOPNEINTVDEY, TOEERT -7V
2772 Y TER, ER (ER, BRSHER,
T, R, BB, BERBRC)EETLIEENLH
B4 2L AFLT, Za—I3— 7 HOETOHIHN
% EOREO# 0% ABEML TWh, 2O 1ED
REETIZA VIV FOFT L DIERCERADE
2RO A EM L, TRRHMENTWEDP 2727
YEONT ¥ -DORITERAML TS,

EREEY —A TV AL, RPEICBVTIIGEE
B - EH 39 MY, FIFA 7 =V KAy 7OBRICAT
b5, GSER-EET I v M, BREEREE
MEAETORTHES T HILY - EERTERS,
FER R, BBJCEEER, MIERERE, R
EMERBICHELZBLTERLTE), HRE
Ll BRTEEROBMERESMRAEZEL
L DT EDo 2o REHGRERES -1 T ¥
2D & 7 AFIFAT — v F A v 7 OEFEET —
{5V AT, FRARBELZER  HRERKZ
IR, WPREERE, BRERR, MERE
R, JRRRNRAEERENICOELTEETSY
DTHhoto ANEBOITBOLOICEREL ) A
TIRAERZPZEHLYVELTV A, REREELE W
AETOLINREBEINLS - TELEILNLL,
%72, FIFAT =) F# v 7 TIEERAEIITh 72 H
THOHMB L CFOIH% 2 BE (RRMIXERT
DEFESHBROPERUZDORIH% 28MH) OAILE
HE N0, FONR—ZAF54 2 ELHETE
WEERN G HEYESMITAETEEL P27

BHFEIZZ) LI ECORBRERS 2, BRE
HOETITON TV B EREY — A 7 ¥ 2 HH
TLEBRET AT VADEETED LD,
HEEEBT BV TAEIVERERIA TV AHE
EEOERE AT, TORFTEHNE, BLU
EBRTEETRETT 5o

HEEESEE 2006 ;17 1 712-20

HEEREI BT IEREY —N152 X

M ETIE

EEEBTSEET S 1995 1 A 1 BA 5 2004
£128318 F TOHEERHEOT— ¥ DR, HEK
NEFT D SERAENRERTH o mHEBER = 2T

S5, MIETAERIE, B, HERGAT, HE

BT L B EROBE (A—TEXEA, RENFE
—FTHX IS, BEEL, o), a8, BT
BEESET) Thb,

et mmetd, TERRBAOKRBER AR T H
LEOKEBEHERTHRLAEZELERET 5, €O
N=2F4 /%, FORPHEHPEEKZEL, L ¥
K, By I—, BHY I—, KEBEITFS I -2/
BEHETARNERETOTHESL TS, T2,
EREORERDLRD, N—=2F74 2 E) FRED
EEEEOIEY EEE-2HEC, BEHEE
BREROMMAE SN L ERT B, T, B
REHEL L TEBEOEEREN 4, SELRET 2.
N=254 VP 5SEEAREEETRRENLE]
HOBRERTORELZT T eI L2 HET
57012, FIAREICKRETT 520004E 1 B 1 B
2004 12 A 31 B TOHBT, BHARBIIITE
KIGBMLTORRIC L ZHBEREK L L, HAHE
HIIHEERARTO s EE S HEREDERLY
HEHE LT, REERAKL VA FETAME
BEAERTACTHEET b, ORI BEARE
B OEEL ) HEHIBEREDOT, £DTDR
BHOREHE L, FhbiERiT 5 ETERIIC
HATEZEADT -5 L LTHY S, HEEBRIL
EEONSERAERIIS A 2EET BT L7720
BHEOWEATEELZN— Y RETRT, 74, [
BOETY, HEPAR—AF A VIR LTHITH,
BEZHEEREROTENE, FIE0SERE -
254 VEEDOOETICHEY, BEOSERTH
FHRBIERRT 5, 21, 20004 1 1 HEAFE1995
£1F1B20MBECOBFREATAN-AT A
YOEEFTV, FCETVWTRH OISR ERE
¥ FHEo 72841, BERHEEMRELOEMS

713



AH RS,

300 —
250 —
200 —
2
S 150 -
100 -
50
0 I T | T T T T T T
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Date
Fig. 1. Number of ambulance transferred in the whole of Tokyo.
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Table 1. Relation among ambulance transferred and sentinel surveillance.

Disease Transferred Ratio Baseline
Beoef. p-value Beoef. p-value Beoef. p-value
Influenza .3937495 0.000 -.0936752 0.914 1.573866 0.186
Pharyngoconjunctival fever .0010471 0.000 .002041 0.917 .0475414 0.079
A hemolytic streptococcus adenoiditis -.0034281 0.000 0028514 0.959 -.105846 0.166
Infectious gastroenteritis -.0325228 0.007 0449474 0.957 1.804282 0.117
Varicella .0118833 0.000 .0073424 0.952 .2413332 0.147
Hand-foot and mouth disease -.0027753 0.519 .0067601 0.982 .0936505 0.820
Erythema infectiosum .0039809 0.000 -.001453 0.979 1669267 0.062
Roseola infantum -.0013636 0.000 .0031842 0.883 -.057255 0.054
Pertussis .0000376 0.095 -.0000664 0.966 -.0018613 0.380
Rubella -.0004876 0.000 .0001399 0.975 -.0110323 0.078
Herpangina .0846061 0.000 -.0323269 0.960 7318651 0.413
Measles in child -.000217 0.364 .0001541 0.993 -.0272234 0.234
Mumps -.0011601 0.183 -.0042224 0.944 -2133885 0.110
Acute hemorrhagic conjunctivitis -.0002831 0.070 .0006543 - 0.952 -.0046329 0.756
Epidemic Keratoconjunctivitis -.0068471 0.000 -.0112969 0.928 0612881 0.721
Constant 4209506 0.000 29.78892 0.000 52.97169 0.000
No. of samples 50752 50752 50752
Adjusted R? 0.0359 -0.0003 0.0006

Note: The dependent variables are ambulance transferred (the first and second columns), ratio of number of transferred in a district over the
number in the whole of Tokyo (the third and fourth columns), and estimated baseline in the prospective analysis (the fifth and sixth columns).
Explanatory variables are the reported number of sentinel surveillance in the whole of Tokyo, which are converted to the daily data form
weekly. Sample period is from January 1st, 2000 to 31st December, 2004. Estimation method is the weighted least square weighted by the
number of ambulance transferred in a district. “feoef.” Indicates how the dependent variables change when each explanatory variable
increases by one standard deviation. If is is one, the dependent variables increases by one standard deviation of the dependent variables due
to increasing in an explanatory variable by one standard deviation. “Adjusted R?” indicates how proportion of the depended variables are

explained by all explanatory variables in total. If it is one, all change in the dependent variable are explained by the model.

A#aESE 2006, 17 1 712-20 715



AH EE, ftt

716

Table 2. Frequency of outbreak detection (%).

Alert Detection Criterion

3SD 4 SD 5SD
In a district
All area 1.10 0.30 0.09
The special 23 wards 0.54 0.11 0.03
Other area 1.57 0.46 0.15
In total
The whole of Tokyo 39.68 13.05 4.42
The whole of special 23 wards 11.82 2.46 0.60
The whole of other area 32.48 11.01 3.87

Note: This tables show the frequency of outbreak detection in a district or in the whole of Tokyo

under three criterion of outbreak detection. 1% in this table means that outbreak are detected

in every 100 days. "SD" indicates standard deviation as criterion for outbreak

detection. The upper panel show the frequency of outbreak detection in a district and the lower

panel shows the frequency of outbreak detection in total of the whole of Tokyo, special 23 eards,

or other areas.

Table 3. Sensitivity and specificity (%).

Additional transferred 3SD 4SD 58D
All area
Specificity 1 89.62 94.58 97.07
2 70.91 84.00 90.05
3 51.20 67.95 79.58
Sensitivity 5 73.53 58.62 45.33
10 95.96 90.18 81.90
15 99.23 97.68 99.23
The special 23 wards
Specificity 1 98.05 99.59 99.91
2 91.07 97.54 99.33
3 77.76 91.06 96.87 .
Sensitivity 5 52.70 31.46 17.12
10 92.05 81.11 66.30
15 98.43 95.36 98.43
Other area
Specificity 1 82.40 90.31 94.67
2 53.64 72.48 82.17
3 28.44 48.28 64.90
Sensitivity 5 91.37 81.74 69.28
10 99.32 97.89 95.14
15 99.91 99.66 99.92

Note: Sensitivity is defined by the proportion of outbreak detection to artificial additional transferred by 5, 10 or
15 cases when outbreak was not detected in actual data. Specificity is defined by the proportion that outbreak was

not detected to artificial additional transferred by 1, 2 or 3 cases when outbreak was not detected in actual data.
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ABSTRACT

An Experimental Study for Syndromic Surveillance in Ambulance Transfer

Yasushi Ohkusa', Yukihiko Kawaguchi?, Tamie Sugawara', Tetsu Okumura’
Kiyosu Taniguchi', and Nobuhiko Okabe!

! Infectious Diseases Surveillance Center, National Institute of Infectious Diseases
2 Emergency Medical Service Division, Tokyo Fire Department
? Department of Acute and Disaster Medicine, Juntendo University School of Medicine

Objective: To study ambulance transfers in Tokyo as a potential source of Syndromic Surveillance, and examine the possi-
bility of practical application from a statistical view point. Method and Material: The Tokyo Fire Department has recorded
the chief complaints of ambulance transferred patients for more than 10 years. We use the number of patients transferred by
ambulance due to fever from January 1st, 1995 to December 31st, 2004. We perform the calculations prospectively for days
after January 1st, 2000. Meaning, we estimate the baseline from January 1st, 1995 to the day before any given day. Then we
predict the number of ambulance transfers in'that day. An outbreak is detected if the actual number is larger than the esti-
mated by three times the standard deviation of residuals. So as to check sensitivity and specificity, we add artificial transfers
to the data and judge whether they are detected or not. Results: In an average city, we found outbreaks at 1.1%, i.e. a few
times a year. However, it rises to 39.7%, i.e. once every two and a half days, in the whole of Tokyo. Specificity in the whole
of Tokyo or other urban areas is high and an outbreak is not detected in the case of only one additional patient being
transferred. Sensitivity is also high because an outbreak can be detected even if there are only 5 victims of a bioterrorist
attack. Discussion: We can evaluate that this system has a high ability to detect outbreaks. However, so as to raise precision
and specificity without losing sensitivity, we should use other syndromic surveillance monitoring or monitor other aspects
besides ambulance transfers at the same time. The information on ambulance transfers is already electronically recorded.
Therefore, if we can add an analytical tool such as the one described in this paper to the system, we can operate a system of
syndromic surveillance which covers the largest population in the world. Since its usefulness is confirmed in this paper, we
hope the local government of Tokyo will adopt and operate this system as a counter measure for bioterrorism attacks.
(JJAAM 2006 ; 17 : 712-20)
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