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Health Crisis Management and Absentee Surveillance in Elementary School
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Abstract

I'he utility of the elementary school absentee surveillance in the health-crisis-management was explained. As a surveillance
system, it is necessary to dissolve interscholastic difference of the elementary school enrollment and the absence situation that
exists daily to use the absence situation. To dissolve this difference, we introduced the idea of standardized absentee ratio.
The outbreak of the health crisis in the region that actually occurred was able to be detected by using this method at the early
stage. Moreover, at the early stage. the space cluster was found to the absence situation of the influenza fashion period by
using GIS. The purpose of surveillance in a health- crisis-management is to obtain the chance to cause the preventive action
to control the expansion of crisis. We consider that the elementary school absentee surveillance is useful for detect at the early
stage of the health-crisis-situation. Moreover, we consider that the utility of surveillance rises further because it applies
spatial-time scan statistic.

Keywords: health crisis management, surveillance. absentee ratio, GIS, spatial-time clustering

TROT-0874  Hh WAL UM T 7RG 6 K 3-8- 1
FR A U THERT
3-8-1 Oura, Yahata-nishi-ku, Kitakyushu, Fukuoka, 807-0874 Japan

Email : koortyama(afasd.or jp

J. Natl. Inst. Public Health, 57 (2): 2008



BL—B, KRy, o,

1 [@FC®BIC

EHIEREYHOLRENTH S, HFEMBOMLREIZ
TERP o R EMARCCEROREEICL > TEHR
OHENZEREZ- LT, ABEFEORE - WL
BEATH -REREZEAHL TV, £, #Hifk, ¢
BOBEREROEREIH -GRTAREAE 24D
2, A ATFLREFNENOBREENBIEL THEEZNT
WHBMPRIT, ki & AT LAEMEL THIIEDEZHS
L, aE#Emlml T &0 DRI %k
T3, ZOXH>RBEAHETIIEEEN &DbOU R
EHEOKBEEZIRET LY — N1 S AOREBESIIR 2 K E
KIE->TETWS,

BEEHRINTWABRFEZIUD & T 5 MRBEGHIZE
THEH—RAF2A0ELT, TOER) A F2EKRLT
BE, TOROEEBRMITHSHEMALWSATWS, =
DOHETIRFEEHHICIEL ETICRELZ SO T EORR
MhhadZ Eidgidesnd, FEEHSHEL 2RI
WAERL TWwa Z &R0, FH T HiURNE
ZIUHELT, FEY A MERFEIhTOLROLGEHRIZIE
HIETERL, BEOTIMTLA 7 E0S HBIIEERIC
#FOhAETH2A, TOHEIRO2ODOBEIZHEY
TESEEAGNS., Thabst, BEROERNMBAT,
O—EOREZBABE, EMWEKEZL TLIEE,
THsd. ZOBMICETE, BE DIAETEBESHTL
LHiAHEEHICET Y — N1 T AT AT AR EIZZ
U<, £EEOMMIIEMIITAKZ LA NOT,
DOF7 T A SRR+ 2 TH 5.

HEEEBER BT —~1 5 2A0HMIT, GEO
HEAEMHET 27200 T T#MbEEREZTEonTEG
BZLICHD. ROSNIBHOFREE, FHEOIEMET
AL EEERIPROAE—RTHD, TOEDIZITIARM
DO EEZEOR, S BEECEICEFRT IRRORROEL
ZWEIT S prospective BT AT AZMETSHZ LN E
s BEMCEEZ>AHMEATHERMICBEEZNATNS
BH&ohhs, BRICHEEL ELERBT 215
CAVATLATHD.

INERIIHUS IS EEREL, BH - EMORHA
REERNCBIRLTL 5. FLTEBREBBEEE K-
EBAIZIE, TOoRAMBRMETHILEMHR THN, R
BEWSETRIENS,

P2 3 NER O Z O A R AR FEERIC I T
W EE XL - e TER".

AWTRINETORREO—-BERL, RECERERS
AT LE L TONER KBRS — X1 Z > ADOREEHEIC
DWTHRHRT .

2 INEBRFBRAY—RASRCHEEZN
M EFDDHDEH

INERIIRRIZ L » THEHARE S A TWS D AITHE

kR #EG, WmEHE FHRER 131

BELTLWLHEMEEES—ETHS, Thbb, KERR
DOffTIch - TR, FhARNOLENEZL, EEEEE
e L TRGEEEZENT S L TRBEGEICH-TVWS
RN (EWOAEY) 2RAD/NERMTHENICHRET
EDHEVHRERFAZFOTWS, ZOZ&F, TME
FOLE EAVWAILTRENROEMEZRIETE,
ERNICBRIT TS L TEMMADBRIETES DK
O TEANLTREEIC DB S TS,
RIGRAFZMERICERT 20103, EHEBORE
LR EORELRON, FEERICLIERITVLOD, F
ERORERICEMEERLZVLON, RERORERZ
EDXSITERTHON, BREZODWTHRNLEFNIZR
5, FIT, ReFEdohsicowTiehMitizst
BELT, THOLNEEDT—F 2IUEL THRAHL
7=, db iR UMAEERIC D8 3 A mf485.55Km’, A0
1.000,559% (CERLIGE6 H 1 H) OBMEERT TH 5.
BB H T OW /N FRR T 1328, B NEIT52.339
HBATHo

132/ NEROEBE-R TG 27T, 30140540050/
ERVPBOLEN DN, EEO36%IX30BLUTFTHD
100BLL FOERS SBEELE (K1),
ZOEIBEBERIHOTT, TN TREEGENRE
L TWiah - 72 158M O &/ NER O RIGHE %2 ERNTHE |
B 2O RBERIZ20L12% THo7-. HEHiC
BROFNTFNOFRORGER, M/ EREBERE
Fo72ic70w b5 E, EEEENDIRVNERIZBNL
TREROIES DEMNKEL R >TVE I ENDho 72
(H2TFE). ChidEBEENLRVNERTIIREH
BEOMBMOEENKE<KBREINTALEICRINS &&
A6h3. X5ITHENSEL LWAERIZBLWTHRERIC
KELRBRENGIBEMNB DL LMo (B2 EB).
ZORRMS, ANEFRORFBERREZHBT S5720IC
1, RIEEEZHEMICHET 20T < M6 h0EELE
Ha0ENH D ERENE

RO KRELT, S¥RICRETERIENSEET
WA RS LT, ZoMOEYRERE &SRS
£ (E) &L, EWMIBRINAREEEZ (0) &L T
O/EREELES>EDDEEELRMEILELE HROZ
RS L RIGHERWD Z L TERMEEE R R<
D (K3 ER), BE&EHICESESDELNILTEE
(B3 FED.

fREEE AT A L Tz LR o S8 O R At
mCEY) + 20 (BEREZE) 2EABE130.03TH o7
DT, m+20%Hhy bF7HEELTHY FF7HEEED
WEE /Y THHEFEHLRE Thbb, Ay b7
fitild p <0.03ICHI% T 5.

3 REOHEMIC K HBREE

ELEOGREEZBLEOMBEEIEZH WTHBIEL
oo AW0196FICHEROBETCREEZEHAT

J. Natl. Inst. Public Health, 57 (2) : 2008



RIRE

REE

30 |

325

B2

§15

10

5 8
v
- !-|
=

REERER & NFRRERRY — X1 TR

401~500 N
501~600 [N

5
0 I I i1 &
g 8 8 8 8 8 & anam
o S T g 0
- TR EE
A o ~ o g
B1 tAMSENEROERERREEY
0.09
008
0.07
0.06
0.05
s AN 273%
. B/ 293%
002
- (‘AM
e 2 ] L] 7 8 9 10 11 12 13 14 5 ﬁ
0.18 - SP—
0.16 L‘
0.14 —
0.12
0.10 =
0.08 e
006 o -3
004 -
i e ”"'\ Y 1 umEm
0.00 0
0 200 600 1000 1200

B2 Rﬁ‘nﬂ-i‘?ﬁk&éﬂtmﬂ&i (J:Fi). Eﬂiﬂ@!ﬂﬁ: (FED

9
8
8
« -]
A3 -]
w AN 2738
[ 3 B/ 2934
1 P—.—.—.—‘-'\"._\_J:l::f;.—-‘wl
(4] .
1 1 i 1 5 & ? L] 3 10 11 12 13 4 15 !
18
16
14— —_—
g 12
¥ 10 —
M
6
%oy
2 el oo |
o o2t es 0 g @ ’ E(ﬂi!)‘ﬂt
0 200 400 600 800 1000 1200

B3 SRERFL PRMEEE (LR, EREHEOBR (TR

J. Natl. Inst. Public Health, 57 (2) : 2008



BL—B, KR, frhhn, RAER, WWEE, AR 133

RIFETH S,
[FippeE) "

19964F (FEE84F) 6 HI0H, B EWRBLAN TTF# -
EHSEOER TN EROBEREHENZRRFEL TS L
O—WMAD, RENSHEL:EZANAOERIZARE
DBRENBENDZ Mo/ 6 HITH, REEOR
EasyYU SRR DA (Hh) AREH, F0
#, RFEJOKE, KK BEHIND, KiEkzE
ML RAR) DY AICLZERATRETHDHZ &
AUHIE L 7=,
£35S (9 S A Y &

R ERBEART & BT 2 B2 00T, MLETIZRTET 3
10N EBDRERRIZDOVWT, 6 A3ANS6HETOD4
AMZXEL L TI7THX TOEEEREILEZI0/NERS
REERIICERLUE (H4). 1008 ROEE(LR
FEHIZ6 HIOAM S RE Lo FRNICTFNFID

PR L RIEILE Ay R TiEREILI=L 25, BERT 2
MNERN6HTHORAMSREELRD, TOHLME
LTERLTWE BETLSESLETORAL/NIEREL
REHDKZZIINAZVDHODI0ALREERL, £
DE—2ZEBAER O 2 NERORBRROE — 7 & R
TH-or (H5).

[ fast]

EREERBHERNEZET, BAEMELICEShOR
MEBHENMEE THSZ L2 RMCBBTER. £hE
TRESUNTHRERROBEABEEINE. WERIC
kAT LA T ORI D W T ORI, BE
ILBT D AP/ > TWHASFFEHNTEHZ U T AR P
LADHERENCEZERLTED, EBNORERS
DE—INBENORERRE—BFTHZEE2EINETE
BLEITH LA RBEAEERZL THnikEES
HETER,

T
& | ——RE(+)
; /\ —— ¥
——RmE(-)
. £ =
X, X/ X
* L *
" 2 I
1 W : : —x 10039
0 M
» : W
m m O m W O m O m m m B
” 4 B o =8 = & &8 3K
m @ @ o 0T
© © B O Vg B e O
4 BEFLABOIGNEROREERFLOHS
9
8 |
X
Bl
g 3 RN
# 3 = HE[E
L P
1 ; 1.0 £ 0.40
u l 1 4 ' 6 L] : ) 10 i1
4 :
H 3] :
B/ | ~E 21
3 5 | =)l
# 3 : = e A
%2 ‘ ‘ — RN
G | ~ = 5 = .
@D m @ @ O @ O @ m m m MR
MmN B @ e = Wos %
M oM M 0 g
C 6 © B © o & © @ © ©
E5 W|i{bRMELLOERE HBEH (L), £31L8 (FE)

J. Natl. Inst. Public Health, 57 (2) : 2008



134

INER KRR — A 7 > A REERERIEERICH
BMTHok.

4 GIS ZRAVhERRAEERTADEH

2005 DAL AMTIZ B W THILO 13208 O RIGIRR
Z1ANANS3I AN ETEMAICHE | EE~NTE
D4F DTS O SR R L RS E131.0+£0.57T
Hof. HTAZEOHFEEERFELOEERT (HM6).

EAEATIIZ ORIz THRITL TR 1 > 7
VI HDOATHY, NEBRORBRRZT > 7N
DHITICEDbOMNFKELEZ N, EB, 17T
> HE U & B R L OARBIR G085 TH D, WK
Iz R s (F7). TN EOERELR
Al y A 7lZ2BATRFE EA--DIX 1 B25H
Thof. EMABRENA > 7T FOFEREEMT
HHI02BA=DIE2B8 1 BTHor-.

R B & NVER R BRI — R 5 >R

FEHICAD L1 HIHOR S TEELRFELHE K
DHy rATEEBAZBONIIIKEHD, ISHOKRNET
WA HOHMS0R: & FFRHITIML Tho .

FTNTHhOERTHBE I hZEELRELEb EIC, ¥
¥ VI > TEMERZET VL, GIS ZHVWTHE
IZREARL . 1 A1 HOR R TRGERS AR 7x iz
EHENbSZEAREN (KB), IREIZIZ—&iCHi K
LTwe (E9).

(]

2R VERTTER EEOMEOR—-) 2 /REICL
0 SEEEY O SRR A @A TR B ST ICHER T A - DIz HR S
NRBMLDEMBANLEOVDEDTH S, ZOHETIIE
FLoNSE2EENTRBNZEREALBLESIRAT, B
7 A BT O 2 ER R, OEMIIZHEL TS
O—ANRBRE, @I FLB/ 11X, ODIDORDMNH
SWMREN2ET5Y. ZoBIHIBE JQE BE

11
10 >REH)
9 | ey
8  =RmE(-)
!
¥ 6
a5
54
3
2‘ |
-1 l)J:l : ]
23 4 :
O O O m m
r@28-o
mETS S
6

w

WA REE
N

0 20

40
B7 JEhAMEDAS 7NV YESE LN FRBE(ERFLLEOEM

2A15H
2R22H

B

3A158
3H228

200554 » 7 VI HFATHO AL AN A IR R L RIFELE DB

y=0.033x + 1.665
R=0.85

- ERE

60 80 100

J. Natl. Inst. Public Health, 57 (2) : 2008



#RL—8, FR#T, rhosb, REER, SREE, PR

8 hy bATMICEESRERFERANPROEMER -1 B11E

9 By hF7MICLZRMRFBRANPROEMER - 1 A188

J. Natl. Inst. Public Health, 57 (2) : 2008

3.0
2.5
2.0
1.5
1.0

3.0
25

2.0
1.5
1.0



136 RS PR & NER R IR Y — A1 5 R

HBHEZITEIEHIZNTVL S, AR, Mo RERR
ICDOWTEMMLESEL2RKFMETICFHTEL2THS
9. GIS &R U R kiR o = Er SRR 2SR L
TERTES,

— R RIBRFLC MR B S T L, RO
D¥WHE—OBRERICELZD, EF -k Molizdi
TREPMEO T IR LAINEETWEAD2 DOHE
ZIReND R8OLDICREOBRMIESHAEL THED
HENHBERE -k bMeEEEATREREECT Y L
1 rhw< Ebhsd ZOERIT 7T FORKTE
L ARRERRLA-BOEELTHFERZYL, 08
&, | BANAOBKETA > 7 VI FOTI T LA1o0
AREMEIRNT A ZEMARETH 2. SHIZZORKETH
BI~REEZ LI 1 BAETORERERROILKTH
59, REGHICE > TKRIBEOY —A1 5 > Z Ol
HAUNIEETHSN, TOLEHEAZMEIIRLTH
o,

IS OREENS, NERRIGIRR Y — X1 7 > 3k
PEE DM T 7 b LA ZIBBIZEHTH D, GIS ZiHH
THZIELCEDELIZANEEZRETESLEAONS.

5 SERORREETOIOHOKRERA

BRI INETORRZMLT, NERKERRT—~
17 AR —EFOITERZmMANDL, BREEERO-DHO
H=NA 7 AL L THBICERANDOERNZDOIZARD
ABEZEATWAS, BEOWHTHAEMELVMIC L%
HONERREEN LR L TW SO B ™Y,
LAOLAENSETORER FEEZIEELARIZIRDEST
ANETHC N ERRFEENLERLTE] &00D
retrospective ZRHTICE EE T 5.

—7, FRORERG = ERIEE O 91T prospective
ICHHRL LS &0 HAHHS. 7 A Y A1 North Carolina
M Mecklenburg Tiz, #LicBFERT IR LA Y
ORMFER, N1FAF0) LL0RMEREZEME L TH
WO BERBMOPEYL ¥ —OBREERERREED
12, 188D D RIEHE % IHE T 5 Medical On-Line
Surveillance Tool (MOST) EWD AT LEHBEL TH
57, HEMBAICHBITLERN, FORUBEOFEEZ
FTEVLICHBEEENREEL TLRLMIZDWTIE, 2
FUEQIULDETHEMPBCHBEOSMFENH S
A%, MOST THHIZREREXZRLTVWHDAT, £D
RGERMESZAERHEIIDLVWTRERERILEIN T
72y,

RIGIRILD X 5 72BN 7 — & 2 858 L D DM
HERHTSIZIE, BHESTOHRLTLIEREELSIR
2L EETWEYFAY—) ELTREIET S prospective

REBHAENNESLLZY, ZhizonTi, TE, £#M
WMemizonWTHEMEOTEZBE T S flexible
spatial scan F 0 K" MBEINTHD, RIERK
H—NRA F 2 ANODIERPFEN 5.

RIFGIRRI—RA T ATROLHEL LWOIT TR 2E
BTHHy A T7HORDETHAD. Ay bAT7lER
<EE TR specificity 13 EAB 75 D Aifa il o JkEHT
BiZEhDCEOAL, ETFFHIIRSBHNEREIE< 23
M, false positive H£ <725,

SRIIA Y A THEREEOEROEMEEHDET
WL, THICGISEMRATAIET, RERRELE
AIlERHEERREL, £ AT AOEREICHT THA
ZEDTWS FETHS.

1) ik REER]. MBI & vk U 7 s o) 4 ik
DOMFEICBT LA ERI6FERE~ 185K E4EY
BB RE SIS &

2) FHEeeER, MULEE, SEHE. EREE OB
HOL L SARE 2007,

3) MERGER. 2V T PAR T LACEDIERAF
FIAE — BUERTSRE T HAE R A S0 1 1997,

4) BIE=# VT bPAR PTLLEEOKREREE
KHEH 1996 5 16(3) : 8-11.

5) & E&F EMF-—&o Ex S #EE 2001

6) Wi B E T R R AR T B ER TR
IERT#. 1997,

7) BRETE R R ERRE - B R, WSO
BT O T - W FORAFEITDOLT (2005/05/26)
AL #FER IR 2005,

8) BENZRERAEMAMN. hFERICBI2ESREREED
A B L. A IR MR HH R R (IASR) 2006
24 : 58-59.

9) http://www.co.mecklenburg.nc.us/Departments/
Health+Department/Top+News/Pandemic+Flu.htm

10)  Kulldorf M. Prospective time periodic geographical
disease surveillance using a scan statistic. Journal of
the Royal Statistical Society, SeriesA, 2001:164:61-72.

11) Tango T and Takahashi K. A flexibly shaped spatial
scan statistic for detecting clusters. International
Journal of Health Geographics, 2005:4:11.

12) Takahashi K. Kulldorf M, Tango T and Yih K. A
{lexible space-time scan statistic for discase outbreak
detection and monitoring. Advances in Disease
Surveillance.2007:2:70.

J. Natl. Inst, Public Health, 57 (2): 2008



A Comparison of SaTScan and FleXScan for Outbreak Detection
and Monitoring
— An Application to Data of Absentees in Primary School —

Kunihiko Takahashi, Toshiro Tango

Department of Technology Assessment and Biostatistics
National Institute of Public Health, Japan

OBJECTIVE
This paper describes a comparison between two
statistics — SaTScan and FleXScan, applying to a
data of absentees in primary school in Japan.

BACKGROUND

Early detection of disease outbreaks enables pub-
lic health officials to implement disease control and
prevention measures at the earliest possible time. A
time periodic geographical disease surveillance sys-
tem based on a cylindrical space-time scan statistic
proposed Kulldorff(2001) has been used extensively
for disease surveillance along with the SaTScan
software. Recently, Takahashi et al.(2008) pro-
posed a flexibly shaped space-time scan statistic
(*FleXScan” hereafter) to detect arbitrarily shaped
disease outbreaks, and the statistic is well suited
for detecting and monitoring disease outbreaks in
irregularly shaped areas. They have suggested that
we may use both statistics for disease outbreak de-
tection, but for different purposes. Then it is im-
portant to know their performances.

In many cities such as New York City, Boston,
real-time, geographic, early outbreak detection sys-
tem have been implemented, and the SaTScan is
used for the analysis. On the other hand, in Japan,
there is not yet such a system which includes sta-
tistical analysis using cluster detection tests, and
its implementation is demanded now.

METHODS

We applied a prospective space-time analysis using
the SaTScan and the FleXScan to a surveillance
data of number of absentees in primary school in
Kita-kyushu, Japan. The data came from weekly
surveillance of the absentees on every Wednesday in
132 primary schools in Kita-kyushu, during April
2006 to March 2007. Total number of school chil-
dren was 52,189. We set K = 15 as the maximum
length of the geographical window, and the max-
imum temporal length to be T = 2 weeks. The
expected number (baseline) of absentees were cal-
culated as the averages during April to September
for each school, and the analysis started from Oec-
tober 11. The number of replications for the Monte
Carlo procedure was set to B = 999 and its signif-
icance level was set to p < 0.02 corresponding to
the recurrence interval of 50 weeks, i.e., 1 vear.

RESULTS

For the analysis during October 11 to November 15,
both tests did not detect any signals. On Novem-
ber 22, both tests detected a cluster of 2 weeks
(1.e.. from November 15 to 22) with p = 0.001. The
SaTScan detected a circular cluster of 11 schools,
on the other hand, the FleXScan detected a non-
circular cluster of 13 schools. The secondary cluster
was not detected on the day. From November 22
to December 13, significant clusters were detected
by both tests. Their results were similar but de-
tected areas were slightly different. On December
20, both tests detected the same cluster, which was
a small cluster of only 2 schools.

At the same periods, an outbreak of infectious
enteritis has been observed in the area from a sen-
tinel medical system, which consists of some hos-
pitals and clinics. 1t seems that the outbreak was
detected by our analysis of absentees in school.
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CONCLUSIONS
The FleXScan is well suited for detecting and moni-
toring disease outbreaks. And the data of absentees
in primary school is useful for detecting outbreaks.
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A New Space-Time Scan Statistic for Timely Outbreak Detection
Taking Overdispersion Into Account

Toshiro Tango and Kunihiko Takahashi

Department of Technology Assessment and Biostatistics
National Institute of Public Health, Japan

OBJECTIVE
To propose a new space-time scan statistic taking
overdispersion into account for accurate and timely
detection of disease outbreaks.

BACKGROUND

As a major analytical method for outbreak de-
tection, a software SaTScan of Kulldorff's space-
time scan statistic (2001) has been implemented in
many syndromic surveillance systems. Since it is
based on circular windows in space, it cannot de-
tect non-circular areas. Takahashi et al. (2008)
proposed a flexible space-time scan statistic with
capability of detecting non-circular areas, which is
implemented in a software FleXScan. It seems to
us, however, that the detection of Most Likely Clus-
ter defined in these space-time scan statistics are
not always appropriate for the purpose of timely
detection of a localized disease outbreak. Fur-
thermore, these scan statistics fail to take over-
dispersion into account and thus the rate of error-
neous false alarm will increase.

METHODS

We assume that, under the null hypothesis of no
outbreaks, the number of cases N;(t) in the re-
gion i (i =1,...,m) at time t is a Negative Bino-
mial random variable NB(u;(t), ¢:(t)) where the
expected baseline covariate-adjusted values ()
and the over-dispersion parameter ¢;(f) can be es-
timated from the baseline data. Since we are only
interested in detecting outbreaks that are alive (ac-
tive) at the current time ¢ p, we only consider ‘alive’
outbreaks that are present in the following T time
intervals: I, = [tp — u,tp], u=0,...,7 — 1 where
T is a pre-specified maximum temporal length of
the outbreak. In this situation, we shall propose
the following outbreak model:

Ni(t) ~ { NB(0i(Dpe(t), ¢i(t)), ifi€ Zandte I,

NB(Oou (t)pi(t), ¢i(t)), otherwise
where it is assumed that

H{] : ein({) = out(t) = ]

H] e 9,‘,!(1-) > Bauf(f) =t [
where the relative risk #;,(t) could be exponen-
tially increasing in time under Hy: 6,,({) =

exp (J t_—t;"’i;;”) , for t, —u <t < t,. The spa-

tial window Z, time interval [, and the slope ;:J for

which the likelihood ratio is maximized identifies
the Most Likely Outbreak.

APPLICATION
We applied two kinds of the proposed space-time
scan statistic, one with Kulldorfl's circular win-
dow and the other with Tango and Takahashi's
non-circular window, to data [rom weekly surveil-
lance of the absentees in 132 primary school in
Kita kyushu shi, during April 2006 to March 2007,
Japan. The primary purpose of the application is
(a) the timely detection of the Most Likely Out-
break of the absentee during the influenza season
(December to February) and (b) the comparison
with the results from existing two space-time scans,
SaTScan and FleXScan. Total number of school
childrens were 52,189. Baseline period was con-
sidered to be from April to September 2006 and
the analysis period was from October to February
2007. Maximum temporal length was set as T' = 2.

RESULTS AND CONCLUSIONS
Detailed results will be presented at the confer-
ence. These results suggest that the proposed
space-time scan statistic is better suited for ac-
curate and timely detection of disease outbreaks
compared with existing space-time scan statistics.
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Cluster Detection Comparison in Syndromic Surveillance
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OBJECTIVE
To use the New York City Department of Health and
Mental Hygiene’s (NYC DOHMH) emergency de-
partment (ED) syndromic surveillance data to evalu-
ate FleXScan’s flexible scan statistic and compare it
to results from the SaTScan circular scan. A second
objective is to improve cluster detection in by im-
proving geographic characteristics of the input files.
BACKGROUND
The NYC DOHMH collects data daily from 50 of 61
(82%) EDs in NYC representing 94% of all ED visits
(avg daily visits ~10,000). The information collected
includes the date and time of visit, age, sex, home zip
code and chief complaint of each patient. Observa-
tions are assigned to syndromes based on the chief
complaint field and are analyzed using SaTScan to
identify statistically significant clusters of syndromes
at the zip code and hospital level [1]. SaTScan em-
ploys a circular spatial scan statistic and clusters that
are not circular in nature may be more difficult to
detect. FlexScan employs a flexible scan statistic
using an adjacency matrix design [2][3].
METHODS
Counts of syndrome visits were aggregated at the zip
code level for 2005. FleXScan’s flexible scan and
SaTScan’s circular scan were analyzed by comparing
the most likely cluster (primary cluster) identified;
the secondary clusters identified; location and area of
identified cluster; P-value and relative risk. Both pro-
jected and unprojected coordinate systems were used
to identify sensitivity in clusters to changes in meas-
urement and coordinate systems. Improving the
FleXScan matrix file provided a method for capturing
area connectivity where bridges, tunnels, or subway
lines existed between them. This was not possible to
do in SaTScan. ZIP code area centroids were
weighted to reflect the underlying population distri-
bution of the areas. Both FleXScan and SaTScan
were run again using the reweighted centroids.
RESULTS

FleXScan and SaTScan both detected similar, over-
lapping areas in three of the time periods investi-
gated. Non-circular clusters with a high relative risk
were detected by FleXScan’s flexible scan, but this
was not detected by SaTScan (Figure 1). However,
known clusters were detected at a more significant p-
value by SaTScan than FleXScan (p=0.002 vs.
p=0.179). Weighting ZIP code centroids based on

population and improving the connectivity matrix
changed results; over a one week period p-values
increased 50% of the time, decreased 36% of the
time, and stayed the same 14% of the time when
weighted centroids were employed. The differences
were most prominent where unweighted centroids
had not been representative of underlying population
distributions in the areas.
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Figure | — Circular scan significant cluster (orange) and flexible
scan significant cluster (red). Relative risk is also shown.
CONCLUSIONS
Flexible and circular scans are complementary tools
that each have their strengths and should be used to-
gether. SaTScan provides a useful method for detect-
ing clusters more circular in nature; FleXScan is one
approach to better identify non-circular clusters by
employing a flexible spatial scan statistic. Used to-
gether they may provide the best alternative to char-

acterizing an outbreak.

Updating and improving the quality of area centroid
files through population weighting, and the creation
of accurate matrix files may improve the accuracy of
syndromic surveillance. Additional analyses should
be conducted to provide a statistical basis to compari-
sons between the methods. A second comparison
between other confirmed outbreaks will attempt to
identify the sensitivity and specificity of each under
different circumstances.

REFERENCES

[1] Heffernan R, Mostashari F, Das D, Karpati A, Kulldorff M,
Weiss D, Syndromic surveillance in public health practice, New
York City. Emerging Infectious Discases. 2004 May: 10(5):858-64.

Advances in Disease Surveillance 2008;5:33



[2] Tango T, Takahashi K, A flexibly shaped spatial scan statistic

for detecting clusters. International Journal of Health Geographics.

2005 May 18:4(1):11.

[3] Takahashi K, Kulldorff M, Tango T and Yih K. A flexibly
shaped space-time scan statistic for disease outbreak detection and
monitoring. Intemational Jounal of Health Geographics 2008,
7:14

This project funded under NSF / EAPSI Award # 0812980.

Advances in Disease Surveillance 2008;5:33



