[ Downloaded from irje.tums.ac.ir on 2026-06-18 ]

YY-YY Olape IVGJL«.{'& A 693 A4y EQ‘ﬁ‘ 63}3}:&.&1.1‘ &5“"’”’5 4.1:;»

T

S 30 2lod oul 0810 (39 Iy ple i 9951 8 Shos 2L ) 5
19 SRodld Hgo3T 8559y 3 ookl b (S g Sl 8390 98

ol.?‘sf SN0 oS0 ‘iwju\si’ )«r' gé: ‘rsﬂ)zn 41)‘.-\?’ ‘Y‘S)}w Ao “&50; )@.‘?5&0

Ol O st g (S e oKl (bltgy o ST (55T pmnrkl 3,5 (85 penk) (il (555 0593 (S gl

Ol €05 ¢ st e S p sl o5 (65 syl 03 8 5 b sibae 31 (6, Ky 5 (sl S Do 5 50 055 5) noky Sl

Ol Ol ¢ iy A (S sle ol by oSl (65 o gkl 03,5 ¢ i3 HUT Sl ¥

S PRI P P PRGN VIPNCEH R I N IPRPS F PUR VI PYY (P SOV WHPS WS RORCHFR- S gt 5 R

Ol ) 015 (S5, 25507 5 0l ys eiublitgy Sls STy Slacslem o pote 5o ¢ gk (slas e sl

hsoori@yahoo.com : g xSl oy FYFYVAAY 1 odls 015 o g gd (S ke sty (ol 0aSils (5 gkl 03 8 ¢Sy g0 o 1l y ok 58

QVF/P oy 40 /NV/YOIE3L 3 3o 6

30 Gles Sog, L anlin ;o ( sdly slaools sl p lab aiS sla by, b))l 0,S0s, (6,5, 4 :Slanl g doudo
(EWMA) oLes oals 0ols (55 S poxie x5l pin ;63 0 Shos ool )l Boa b ol adllas .ol J5)55 10 s, ole o YL
ol oals plodl (Jowe jlabs 5550 90 B 4 2lS jo Bly slaosls sliw ol gwlid s, sl eslatul b

SEWMA 1 Lab ais o951 51 Gelee o g dgin slo oo 10 S s sl 8550 90 oS 4y 2S5 (gl 1y b,
A S oS ailyg, ool 5,155 9 lse slrosls s Lo oSl cpl o solazwl + /8 g < /Y (g3lw,lgen o ial b b s 5 GEWMA 2
Sl slmosls lie ;o ol 0 S5g, b o] o Shee ¢ o 0 Jlael coads ol oyliabs 51 o g i axin o b « S
P5dsn 0T (Srad Sl 5 4575 (el s, b gLl plSie @y 228 ) )T 5 Sles (SigSr g 03 (o) 2

L Lagl cgllaals o, Shoe ;50 dgdin 5 ol plSin 4 2sS ;0 EWMA  (slap )50l (5,515 51 Jol> (slaasil, s b
Gl (Saon Jlade o 5YL 0 conlin ulis jois i lab e 4y aiS (o lagi ;o1 ()l o Slos 090 55, cutn U g ),_>L'
003,5 oanlie /5 U ply g ped 5o, U 50 Mot b hiab 225 5 EWMA 2 o oSl

Aoy Ao g S8 slolab plln 4 @i gl g Cudlie pllas e zshaw ;0 EWMA 0 681 5l ooliainl 15 S dzxnis
A slab @i gla gy o,Slas 0aS i Wosls 4y bgy e o S ol b ogd ol

Ol esled 0ol ools 59 S e 1 Sile o, oSl el o plla (S s (Ll 1 gadS (45 51g

oyt el FA 51 a8 10 sl olse ol S o Ui l3S YL
SRl (s s Bl a4l 5l ool 4y sladiged 5 Wigd
@ 2Ralesl cw)p lp wsilom nl 4 MLl 4 SeSi
pole oSl gy 00Ky 3 B e gzye oSyl
Mol 5l 69,90 ged &5 (Gyge y0 035 0 Syl Glis (Soy
(R Dygo & o)lge yho (IS weis 8L g)lew 4
0F) el 5Lz
s aglab 5 wus glag)len @ e 4 &b
Ll ol slapllas 5 (oogas cetlage slacaslyl (n Snge
pBas 4 aiS ;o Jgene Cudlye slapllal Cudgisme 4 axy

-

400
Sl Fse oSl 9529 LSS )l Sl (S36 slaplab
3 oeSTaz 51.()) cal dlas, e 0 Gl il 0 ‘Q]
Gglab Jy sl (g)lany Bd> Ban ol lnl jsiS
o2 o 4 Bl sladle (b lem 25 S5 3 )lse g (v
£885 oans YL ol alex> (e 5 Silow 4 ule oL
U158 bl sl ls slags laws 09,8 )3 Ky (Y) ol azily
2958 50 Sy 5l udlye el 3l 15 (5598 b m
mle hls Ll g (SE e 4 S 3l aen
Tob @ allyy) ©)90 aly JabglsSle ul> Slgtg 5 (Sl

'Notifiable Diseases


https://irje.tums.ac.ir/article-1-5017-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-18 ]

VY dls gbaeals OsasT 5 s sl ealinad b oSt 0lab 5550 55 23S 53 led el 303 035 S ete o Kls S s Shas ol

piaossdl oSles oldy)l gl aslllas cpl o wd) SIS @
aligy oni LT Sylse 4 bgie laesls olib wasS
s 6 S 4 sl osls mie (e 4 Sy 4 SeSin
slaped yo (HBly Glab g0 4 bgpe slaosls 5 (lib aas
oyfles ol sl @b Jlxe lore a4y ulie joss 5 Sgiis

A oolaiwl b 4 ol LS v oSl

AU o0 ol 6 S B gl uls colaiwl sold g
olb
@SS 4 SeSie ali, ol LT 9)lse slaosls
ol el ol jo (xbad parsds Sl iy eols g lgie
ol Sl 5 o5 (b wdle s B3 Jold s len
GrB b e ol b e oo IS s Jalsdsle
Pl e zolan (o 5l aily) ©)go 4 o4 wtus desiile
@ eonbe i 5 st Glajed )0 gkl £98y Jore ol
Uiigel 9 leyd wablige & )lhg 15Ty (slacs Lo o pas 3 1
b gy 5l Ghey 4 Sy alols o 5 VWAR JLo b (S
s s 0ss0 o I eoleib bl 5l o i S
o el Slp Qlsb Sl ey 5 e e S Gl Loas
Slpoy90 ol el 00g YWAR Lo ols 10 VWG ,5 A 20U 5
ol 009 YYAX JLoolo > F U 30,98 V4 51 olee joss 0l

Slyp @M jlxe lge a oul ooluiw! sold au
Olib LS 1 5951 8 o (b3
Sl ;3 (Hly olsb )50 90 £985 4 bgyye Dl
Okl 5 &9xd oley Jol WYAR Jlo (b ulejon 5 et
Syge @ plab (b SGw g)len (2B S)lge 5 5T aen
5 Obeyd «Zulagy &)lig 51y lacs)lem o e 35 50 5l il
e e 50 Sy (g )los (i a8 S (S 5]
Shosbe i el Glab g VYA sl #1655 V0 zb
ol s aelsl AYAY Coigus )l YA U (0,9,8 Y& & U
Sloyed plab )0 SE e (glen 0al anl 5)lse JS ol

el 00 uw)‘)f é)}ov 5\"? ijd.t “_,»L».c).\.uj A.erw.o

Olstb S 1 595
)l oolaiwl l.t @d‘s ul.».:.la Sy90 99 nS 6‘).1 axdlas U’" B

3lye xhd pasis Lol pog (e o 50 5 baplib
O s et 8 Seegyrim Sl ol (sjlen
D3 F) el 455 S8 enlapliab plKin 59) ololis
Ny 3 Slesd Gl @lp Seegyaie bl slaplls
90 50 a5 wiien (Lab aS sla g, b bk )55l e Lo
bl 5l (S (0) XS oo )18 S g Slej slaigy 095
loplls o 3l oads oolitul (glapt )5S L labs, o ieads
P e A b glab alulid 6ly Shegyain Cudle
oadh ool (55 Syxie (Sl p sl g len W,
JrS » e slags, 09,5 53 4 cosl EWMAY Lo
5 SzsS Sliesi alolid o 5 0550 8 )b slaasl
S0Vl I e sibom Wy, e Sk
Olge glaosls HouS o Soyw cudle plla LS aileass
@) gohe (ol 50 SE e 4 S Al oad A8
3509, b e pllas o oolial 3550 (Sl e Ko plge
(OB s QRIS ool (Jg 0T oo 910,T o Sing i
sloplai ;o solatul o)50 Glab @iS sl b, 5l plSme
A7) Sgdoes oslitnl Jyexe job 4 Seegjann Eudlpe
SlerSore b olsb i Glahy) o Slee ol (29w
09y 90 A o ‘V@B‘B sloosls sbow b))l 55,
&l 5l Gt aad g gileand 050y, G 00
@ledyyl Soa b ol addllas o) cnl 5lcal jlo )95 5 (g i
2 sl eebd s, 5l eslatul L EWMA o3 5681 > Slos
By Olab 9)50 90 pln 4y aiS o aly slacols sliwe
wdly 58y e pin 5 Seete slageed 0 VAR Lo (b oS
i plol e
o 09s

b oS ol Ghnogs anlllae S pol gl 53 (o) 2 b9,
eyl o Sles (( Kon g g 4525 9,505, 5l eolaiul
Ok 9550 90 ALS )3 pled eud ool (59 S e (Sl
g yol> aslllae Glaal 4y ax g5 b .ol 00,5 olds )l ) S5
2,508y Olsie 47 (Sman Sl 5 43525 (i) Slagle

'Syndromic Surveillance System
¥ The Exponentially Weighted Moving Average
¥ Real data testing procedure

¥ . .
Correlation Analysis


https://irje.tums.ac.ir/article-1-5017-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-18 ]

J‘)K—A—ﬁ}uﬁ;/\‘i

5 7 i slot s 5 15 o ol 5l ol pezis
slye pls glaools (5, EWMA alex 3l «g,lel slaasyl,p
@ by ye slos Bt Sale) pae o 4 oSS e 4 SiSiin
Slaz) 4 el (Soe Wmosls (092 Jloyi (8 (S oz oS 00
S5 Al Gy aslllas (ol j3 00,5 e I sla ot
Silslgen (G, ¥) S mmie (5:0kos 5l oolasil L baools oy 55!
O,lge 4y bogipe 039, du gools 5l S Cud i pay el 0ald
s sl 4 e (l g w485 Sle S p 4y S oS
A5 a8 S LS po o) 50 SS e dy S Sl 3l
Oltb LS o 98Ul 8 Slos 2Lyl 95849,

Ain 4 iS5 0 EWMA 2,680l o Shee ol ool
B (Sen oS 5 525 0,50, wad ol slaglsb
Sy b loged 3,509, (nl 0 &5 Spok 4 () wb a S
So Sloy G el JLS 50 (S s 4 S 0150 o
3 lge cslllas pl 10 g 009 ol oy, sl a5 oMb Jls
e ool (aBly Glsl 950 90 (b SE s (gl (o2l
O S ke (i Gt Slp eizes 08
ol ool mis § Sy 4y SeSine allyg, ol (5,155 o l9e
b SE e Glem (2 0)lge (m (2B jlxe lgie 4
59 Y6 3l Glagle; po Teblite (Sinnen 2 5 dag Ll
el S gl o ablite  Staes o8 oolit
allas cpl 55 cenl oy gy 30 o cenlid (g Sl
Sy G b SE g 4 SeSie S)lse Gl el
&b sl eolatwl b lab oy90 b S 0al aul o)lse
St polin (305 YU sl 00 (o) olite  Siuan
Loy Gloj s gyl ahils &5 Gloj alols )3 Jloj (5w 90
e Sles s gl ahali 5l 095 SE e 4 SeSane 3 )lse &
pae 4 @S 5o oo sl sl o Sles Sk ik (M
S0 g Sy bSile dwlxe (V0) il lab
Sley 5l eslinul b SaSly oy 65 slagasle

oyt Gl 088 Dye0 YooV asd Microsoft Excel
Stata l3dle ) 5l ablite (Swwen @b 5 b slojloges
20,5 oolawl Vv aseud
Lyasl

-

Sl o olab Qis i yoxl (5 )0 laaidl

¥ . .
Cross correlation function

)l acS.‘>J.~.: 4 Jsi..wc dal)s) W) uw)‘)f 0)‘}4 L;Lmo.)l.)
Jlais] a4 oS Sles ol ool g Sy (uKilee nin 95l
f""")?'ﬂ‘ ol éﬁls 30 el oal oolaiwl conds oauell EWMA
wnlllas pl 10) a5 0,50 oylel 5l oo sols y59 cpSilee SO
O Pt A S oo el |y (S5 4y SS9l 9150 slass
) S s 4y S 50 3,190 Slaas 5 ailg; 0 Lol o i ,5501 0!

(M) WS o0 95152 05 Jgos 3l eolina L

EWMAL=AYt +(1 — A) EWMA;

ol g0 as

gy 0 Sy d S gSie diljg, 00l ovmlive 3,lge olass Yt
=1,2,...,n) el

Sl opl lade canlllas cpl 4o a8 el (g5lw,lgen el LA
S EWMA2 (o oS0l s g Y Ll EWMAT o )50l s
sehb jlade a5 Ll 5l el eals a8 e o 4/F L
polie sl cpl jo wnl jste SO U Lao o 55l lees
e R0 09e3l 5 s o anli b 18 5o IY
opelin plsie 4 Baimsi o 5l ol (55, Ses
3,8 Sl dallas 0,50 slrosls gl lade

S 59y o g =T oleg j0 0ad 051 o Ll EWMAL-1
el 58,90 e

3 S e ol ke a5 Jyee 0 EWMAL aule 51
23,5 o slaeld lab £48s Jlaie flaie 4 il slbv] mlaw
K53 ) s 4 il b glye @ TS GV
Ol 5l 55,5 EWMAL Jlaie &5 Jy50 ;0 5 dgdige 4235
23,5 oo o Plel lab lace il

Upper Control Limit=EWMAo+ kX Gewma

ool Sl ¥V oadlllae cpl jo g Cewl ol vae kol o oS
ooy 50 EWMA o0l 851 polie jlxe Byl GEWMA <ol
(Sloy o o 5k 3590 loy b > oloy (gt Ut
w9, 00 Uil5F o lge Lamgie 5l osliial by EWMAG uu
b ST aen £58y pac 5 Jgene lulpd 0 S5 4 St
ol 00 dmalone olee s g g slo et sl O TAR Lo
o slofogei o & wlin] e e ,ol> asllls 4o
b ple st 8 sl eenl ou 03ls i @z b b s
205 dloe VO el oty 10l sl 9 V10

‘Fine- tuning approach

YUpper Control Limit


https://irje.tums.ac.ir/article-1-5017-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-18 ]

Yo/ J«J\}Lgues\:()}aﬂaji.u)je:u:.ﬂlb.g&}ﬁQw:)f):@ﬁjs_;ua@e:\:;)j)djmﬁpﬁ)ﬂ\swﬁwjj

(Y o,leds Hlog00) ol dguiin ppuds 0

Sl b EWMA2 0 oSl 6,5 ) Ba 5l Jols @l
Ol ol oo oals lid ¥ o leds Jloged jo < /F (g3l leen
e Sloy s s EWMA2 o3 oS0l Sley (s 38 Jloged
ey o8] ol o Slee obaiiy )l ol ool solanul oMb
3olsb ge8s Jlaza Dl gl alw] o ol oays )3
.’og.j).a )l.b}.oq ouslice .ol VO L’)-“)-’ EWMA?2 W"")5§'” S
583 sl izl ol gt ol &, ke Ml pie Sl
Looads ob o680l a5 (gyeb 4 cCanl Sguio Sl po b
el o o Jlxa sloe 2 ik £955 oloj 5l 35, 99 25T
w‘ cé; )‘M

&bl eolaiul b ooad acule (Sed diinn polie
ol 50 (Sen ke ieS 3gr 03, g0 U o /T
2dlie 05 osalis pyas S, 3B 40 5 HNVY L sty o6
Soges 40 05 ey 39, J.ol., o /oY g 40 J.ol., 4o e[F
EWMA2 5,63l polie o abliine Siwcon ali ¥ oo,lels
)L».uo u‘}.».c aQ suL».vJa 0,99 QSL’ ‘S-’)-“’ @Eﬁ 0)‘9.4 A S
el 00 p—‘-"-’)-‘ ‘Svl.».w))‘ LQ‘)" oolazwl Sy90 @)’LL?

0)99 ;5SS & SoSiie alyg) 0ad (B)15 3 )lee (Sl 2
Olgre @ bbb £58g 5l G i SH U G aae S Lo
@iS lypy EWMA 50 oS Laugs oads oolaiul ool auie
oy S 0900 50 ke el 50 SE s (g len (2Bly lab
odd  Hleed g, Gloges cpl 0 (izmen el ond
3 oolaiwl b S a4y SgSlis 0as 5,155 3,]90 (Smoothing)
(5 ook el oud s 5 5 Gy, V) S e sl Silee
0,80 ;0 S A SoSie odd 155 5)lse dlaw lawsie
VO Jlae Blyzeil b oy90 VOV agiie youd 5o oals b Sloj
3 S s 4y S gSie 3150 i )158 Wigy oamlice .l 009 0,90
bl by oo (I3 Loyl 5 g il pleibs £9,8 ol
() o leds Hloges) cuwl a8l alS i labs 0,90
S3be)lgen el LEWMAT o268 g5l 5l ol b
a5 jbolen .l sal sols Glid ¥ oo leds loges yo /Y
EWMAT oy o8l Sloy (g gl oo cdalice loged oyl
iyl Gl oad solauwl oMb Lae gley (g b ol s
polie a5 e ol ol ey ptu, Sl ol o Sles
(10) leils £38 Jats Slinl gl b g o bl o255
Widl Sl ol asuice loges j0 508 (K, L oS
oablie oo 2,50 (53 3] ol 38y Jata Ml Sl
ps ) o 5l b gs8y e (Mel Sole Hloges
Slost o8y il 3,5 5| atin S, sg0 5b L EWMAT

27jun2010
01jul2010

292010 |,

1ju2010 |

¢ e e o "o "4 ¢
" gl gW 2

Time (Days)

————— Moving Averages (3 Days) ‘

VPAR Il sl VW B3 A G 5l g g (5535 1) S min slacfilin s S 4y S S gy 00 308 350pn ast 5ls g3 =) o jled s gad


https://irje.tums.ac.ir/article-1-5017-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-18 ]

O\)KQ.A)L;&;/V'\

8
.
ﬁ“
-gno
1o}
€ A
B~ /\
5 o /
A
§N A ./\/\
- - A JJ |
5o ‘//‘M\-f‘\.._._/
I ¢ 2 _ s _ e_ 2. e_.¢8_.8.2,¢2.¢
o o <} <} <} o o o
2 §§§a§g§a§a§a§a§a§a§ E‘
kﬁo-%@g%g'-@.-%uﬁ&ﬁa%
Time (Days)
‘— EWMA 0.3  e==ce==.= Qutbreak curve (Gold Standard) ‘

\YAQ >|>Ja\\"l;):;/\'@)UJ:\J.@.‘:.»J@JJ:QT;JKL;«&L,ij)ldlﬂuw.«!;)}a&w)@}EWMA] &)ﬁi@ujdﬂ—’( ojleds 5 el
(%]

3
:
uw 00
[s}
B~
8o
8 <+ 4
5., | |
-éc\l— f’.\/\/\ I/ \
g Ai i L
a _ | \ .
i 7 WWA_T
5o — R YA W | U,
- N N
E 2982828282828 28¢2%
© 583282832832838282828%3¢§3
< = 3 =] 3 =] S5 3 3 =]
&goﬁg'ﬁg:*iﬁ"a“ﬁ‘\‘ﬁg:ggg
& o o -~ - -— 8V o [ g
Time (Days)
\ EWMA0.6 —+—:= Outbreak curve (Gold Standard) |

WWAS 313 0o WY 6,5 A 6 5l g g 0T 3 Shae aldl sl oolial 3,50 (Db slme s EWMA2 15, S Sl (6 T o jladh Jls gos

o) 0589 10 S p a4y SeSiin 0l ()155 3 )lge sl Lawgie
3,90 VoY jloe Bl suil b 000 VY (ulie oy el 4o 00l o
3 Gt S 4y S'gSCin 9lg0 5135 adg ) oline .l 00 gs
b Oleib 0y90 bk U slas, plie g oog (ol (sl £9,5
(0 ojles Jlogad) Cuwl aidly dolol o ralS s g, g Sl oo 4
Sibelpan il b EWMAT ool (gl ol
G logas ol o .l ool ools lid £ oo led Jloges jo oY
390 b jlxe (Sloj 6w b olen EWMAT (3,6801 Sl
| °“\'.’.'))§ M)J sw..».))jﬂ‘ U”‘ »))S.Lo.c ‘_,’_)L».w))' 6‘); oolaiwl
Sz albiw] mhw b gz e b 5l oSl polie oS S
(ol 0al astice Hloged 0 0,8 K5y L aS (+/Y0) olab £e8g
B bwg GLab g8y Jlade (el Soly il 55,5

pysdl e o Slee Sole g Jloges al osslin
ol dpie b o 00l &, il plSia 4y AES 5 EWMA2
(F o)leds Jloged)
@bl jo plab QiS o,s8l 505,10 slaadl
ool iy et luib

0)99 0SSy & SeSiine &ljy; oad (51 9 )lse Sl
Ok gdy I m ais So b Gy e S Sl
o3ls gie plgre a4 (VAR Slo 3 p)lez B 3598 w0359 5D
Solow (Hly Olab A8 (sl EWMA (258010 osliul 550
el 00l a5 O o)lad jloged o eliejany el 3 SE e
Sosliiul b S&p 4y SoSiie 00l (A)155 3150 00l Jlgen 0y


https://irje.tums.ac.ir/article-1-5017-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-18 ]

Yv/ J«é\}éueslzoyﬂaﬁj))‘!e:u:.ﬂ\lfg&ﬁﬁQw:)f):@ﬁjs_;ua@e:\:;)j)djm@QQ&)}QHW&@)J

0.00 0.50 1.00
1 1 1

-0.50

-1.00

Cross-correlogram

T T T
0.00 0.50 1.00

T
-0.50

-1.00

Cross-correlations of EWMA (0.6) and gold standard (real outbreak)

Number of sus
o 1
1 1

pr2010

3 304

o o o o' oo o
RHHBHR
mamamamamamam
EefsleEslolss
ovowq—N«.—w‘—oﬁvN
o o — — N q
(Days)

T T T T T T
o o o o o o
= = = = = =
SZEQZR2ERERER
o o o o o
FY Y FIRYS Y &
5988585338
oT ¥ 7T ® N ©
- - - [ N
T
\ Daily counts

Moving Averages (3Days) ‘

VAR sls 5 86 3553 V8 G0l 51l sd g (o305 1) S ot GlapSils 5 S e a0 S S0k Wl 0 5015 55050 Jast 513 505 =0 05led 5l gad

oo Sloy 6 g EWMAZ 02,6801 (Sloj (5 ¢ logei
ey 98l cpl 0 Sdes (Lol (sl o eslitl (b
L olib £585 ot el gl alin] mh s 0y,
by Joges odalie sl VO Ll EWMA2 o3, 65
wiysS ol bws EWMAT L alie Jaia el 5ol
sl &S (gsb el lisjon el )0 sk 985 sl
Oles 5l i 48n G g 00 0,55 5 el LS 5l eals oL
Lol oo Jlasia Mol @Ml Jlxs sl 2 oLk g9,
Loy g laie (Dol 4555 o lab £435 aslol jo ey )

by lab gg8 Jlaza Dol Folas Jloged () canliv
By Ol gord Sl Gy atia o) EWMAT 3,650l
Sl ls i el o plsb ghal wde 9o B g len
a4 olols ;0 EWMAT o0 oSl i, cpl 518 o)led logad)
9 039 0,55 el (60, Sas 5l oals ol lab plKn
el ailas )‘M ‘L))'Lc‘ 9 an )l B QL»JLL: 0,90 GL’
Sl b EWMAZ sl 5% 5 Jeb b
Ol ol o oals Hlad Yoo led loged jo < /F (g3l leen


https://irje.tums.ac.ir/article-1-5017-fa.html

Q\)KM)L;&;/V/\

15 EWMAT o s8Il Cllaal o Shoe Sl 505 5loges o2

&bl eolaiul b ooad acule (Sed aiiinn polie

Sl ey b o ail ggdy Glib plSie & cais
Coms EWMA2 2 631 ol Jblise polie (A o,leds jloged)

e

Sade (eSS oe SO by oYY

=

ol e

e

s

)‘39-0-.’ o A oddlive P J.«.>l4 )9 of+Y l.: ).3‘).3 o)

s

Wb [ 7L plp e mSU )0 s (Saen

EWMAT 0,68l polie (o ablite Siaor b A o)l
Sxe Glaxe a4 labs 0y0 (b SE w2k o)lge 4 o

odalive el 0ad o5 (Dbl sl oolital 8590 (O

s

\

AV

-

WA

H
4

loLozgAewgz
I 0lLozhewyg
Iol0zAewee
I 0l0zkewog
F0L0zAewsg|
I 0lozAewgl
FolLozgAewy |
- 0logAewg}
0L0zAewQ}
I 0l0gAewso
I0102AeWY0 -
- olLoghkewy0z
LoLozhewzo 2
L orozideoe £
Lolozidege
I 0lozidege
FoLozideye
I 0l0z/deze
I01L0zg/deog
I 0lozidegy
0102degL
I 0lLog/dey|
oLozgidez |
I 0l0zideq}
I0102.dego

T
8

L 9 § v € ¢

I

0

S9|SBAW JO SBSBD PALLIIIUOD IO Pa}oadsns Jo Jaquiny

EWMAQ0.3  e==e==-= Qutbreak curve (Gold Standard) ‘

258 Sl e =N slad Sl ged

SEWMA 1

bixe

s Ols Shes oLl gl eslanal 5550 b

D

VWA sl = £ 6 sy ,5 04 'CJ‘)U)'MJA?:—)J;{

I0LogAeW |
LA orozhewe)
F010gAeWOL
M
J

ForLozAewgz
- 0lLozAewrg
+ologAeweg
- 0lLogAewog
0L0ZAeWwg|
- 0lLozAewgL

- 0lLogAewso
+0102AeWwgQ -
L 0loghewyoy
Lotozhewzo S
L 0L0zideog £
0Logidegg =
I 0l0zgidegz
I0L0gIdepe

- 0lL0zidege
I01L0gde0g

I 0lozgideg|
F0L0gdeg|

"3 b 0tozideyl

I0LogIdez |
- 0L0zideQ L
I010gdeg0

8 L 9 § ¥ € ¢
SO|SEW JO SOSED PAWLIUOD J0 Pa}oadsns Jo Jaquiny

0

[ 8T-90-920z uo JIrJe'swnyalii wolj papeojumo( |

EWMA 0.6  ===-==c= Qutbreak curve (Gold Standard) ‘

2y S Gl (6 Y o sled la ged

WAS sls 5 8 6 psys 309 el 3l be st g 53 0T 5 Shee ol sl olind 3550 Wb Jlae s EWMA 2


https://irje.tums.ac.ir/article-1-5017-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-18 ]

Y4/ J«J\}éues\zoyﬂaﬁbjwmlgg&ﬁQl:ila:)}n):@isjs&uaﬁe:bojjdjmﬁpﬁ)ﬁ\sw&@jj

Cross-correlogram

1.00
1

0.50
1

1

-0.50

1

-1.00

T
1.00

T
0.50

-0.50

-1.00

4
()
()]
EN
w
N
L

Cross-correlations of EWMA (0.3) and gold standard (real outbreak)
0.00
1
T
0.00

e s Olab oyss b (S el 55050 4 s EWMAT ﬁ)ﬂnﬁgm&mwcu)u,&;—/\ oylads Sl3 god

A0 Stlen gaas 5 g xSl (B3 Jels
L;”T.))f Yool UVAA ol b Ul Y jo sl amls
o loss 55 odas LRl VA daplab b Lo wiloass
ly iy 5SI (59 8 (o (Sloy 9 Jold 09y Jleel 9 (s
S asis b gl5osS o Jlewl 5 (S Glag Lo Hlaie
cosbin 3 ,Shoe Foly dlllas bs wind anglie Sliwles
Sl lon o aseis 4 cond dacdg mSI 9,8 ools aie
5 i glas,lon 5l o5b lib A 4 lelis s
OSABIE Syge 4 (F) LULSen 5 glsl oy Il
 Ghlep mls Glegls sl eolanul by EWMA 2,63l
JBgl b o ans 5 slaosls g cudl e pllss oold gite lgie
b o laslinl lgie 4 (6o YooV B VAAA o Jlo b
# el @bl Soke adlas s s S L)l olsb
s.i’:)bf 5 oniti slas Lo 3l b slaglsb e 4 s
el Ban b a8 (VF) 2 Kes 5 il aslllas slaazily .og,
3 oslial b Lad 15Tela] cloglab oL 5 5,5 ol
w5 ol S Tl a5 ol 1S, 0] 5> EWMA 2,1
ST (il (bl 5 500 ol St 5 lolid o

g QSL'AS

'Utah

)

il s addllas (b )o ead eslitul 9,50, 655,
Jodo a4y o 28ly slaosls 5l oolanul b Lol ans slaei 6
SIS 3y oal b ol Jss Aol shas o, o5
a0 GVl Bl slaosls (g5, Glib @S slapy 5Nl
W g pid bl Caand jo AT sbilen (VY) ol 1, Sl
EWMA 25501 o 8,5kee Sl 2l aallhe slaccily
Dy Mo s 53 (2Bly lab 0550 S a4 olulil o
(Bia o GES 5 cenlie soSkee 2T al sism S
Ok g98g aalol jo Jg wcenl adls ulejon e olsb
Do Ok RIS ) (nl ey gylaie Ml Az
s wal algs 5 0 a5 WS les (Jl ol b cwl a8 55
2 09951 9550 0yl caslie 0 Shae Sl ladalllas S0
s 4 debl jo aS sleaslas ax 31 o adlhe )
2 byl 9,50, 5l e el oo a3loy ol slaaisl
ok g k5l Ll ailes )57 oolaiul s8ly slaosls gl
Sl oolainl 0j50 ruie £o5 alax 5l sl Ko g ol o5l
A ol gdod jl Oglate lab sKe 4y aiS

(28ly sloosls 5l gei 50 ((VY) (,er g B gp dsllas o


https://irje.tums.ac.ir/article-1-5017-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-18 ]

;}b&.&.ﬂ}vﬁ;/r'

obs it el plib oLt s cdls ol a5 el IS
&) Fogs iled ond ool (59 S p2te (2S0lee o )l Lansgs
LS‘J" e GQ.O}) s@»..ay ‘.J"‘ as w50 )Ja.t Q Lol ools
5 abline Sen U 5l oolainl b bapis 631 o Sloe glas
0 by 4 il aiS gl Vg Foojled slaloged
b

slaplls oldy)l (GFLShy)  lacusgaze (o Pt
Eori ooy o,ly0 Conbad pue ( o28ly slaosls glie ool
3fbes byl Ol pae 5 T el 5 lsb 5l
wlllas ,o (F) Solite Ll o olab iS slag o)l
S50 laglab s Sy 4 )b Glhas 5 ol
(S e 0d dl 8)lge 3l 3,50 V5l Liew £585 Jel canlllas
wllhas ;o lib go,8 o) g, cnl 5 el win S b
@ arg bl g osydl el oad ol w6 5 ol
oolatal 8,55, 5 andllas opl )3 00l owyp skl Cuale
ety oSl daglab ol @aS @iyl obyl sl ead
bl jSis g alie slaglab 15 EWMA (slagsy 5 5 Sloc
L o21,8 55 50

S 5 omd
loglib plSin 4 aiS gl EWMA oo ,sS) 5l oslicl
ol el ol e zshw 0 SE e 5ilen (2Bl
il b ogdoed avegs ilem cnl b San o 4 )lew
@S5 s b gob 55 et ssl o ySles o)lhys wglas (>

2,18 5L pes S o leaslllas

EILSECE R o)

Al 1S 00l s glaicas; 51 b anls e o3 S i s
phel @ ohg @ oo whaw ;0 SE s glen <ol
2 blen bojyle 5 65Kim 09,5 LS 55 5 Sy5ee
ool I3 LS 5o sl (Bjesm 5 598, Ol slaplil
ad bl ) 458 allie el S 63l losas ool
ol (§58)gmedl (PhD ) sansy 5,555 0,99

el b as” (V0-VF) Ko sbhadlas jl Jol> b
EWMA i, (o)l ilodnd 5 (3ludnd 4o 3,505,
ol el 0 Slee Folo wlaisle,y Oglae laln o
Ll 00l LQJL“"'M 9 ‘5:3‘9).4: Lgl.QuL».&b AY B p.u)5§.”
ey slaogls Jds 4 oleadlas iz sladwidl 4z 5]
JB Lok GaS glaen oSl o Sles olud;)) o Bl
by e adlas ol s colaiul 850 9,50, L aslis
Lo s23lg slaools 5l oolatnl L EWMA o2 1431
L addlas onl mls SUST BYS (ninte a5 Sy o0 5 &
€5 9 ok coale a5l gl (LS jo eud ol sledslllas
adllas (pl jo oS lab s 4 aiS gly oolainl 5,90 ave
SeSine 3)lge lgie @y (ol il 5 L Sogydiw slaosls
0}35 L skg)l.o..:.g )Ql.; 0)‘94) odalive 9 ‘_’.».)Lt 390 el uj}ra O
L')‘)ls)&‘ S (g )l | RV ;-ér*’ Ssle ‘Gbm GLL» )
5 Si als e lpl by 4 oSS g len cdle ol
odalie &jgo 4 Iy olab go8s )9i5 o0 gilem (St
(1) s, iy s atie Sy (b 55kt (oobab 3,50 T 51
9 shaze goba QLS it Conlas @ 095 iy pa (nl &
e Slen (28 g S o)l lajen Loy olulid
oyl b lae o8l Cglaie o Sloe b akal, jo 00,5 oo
S a8 abyelol Wb was ob slaglab o aliv g5le,lgen
6o, Shae 5l glane byl i g0 lab alS hg, b, oS!
bl g58g Ll g Sglite o) cnl jlceul o555 ol
» oty ol GRS Gl sl 9)50 slaosls mjes
() 1 09l el o Slos Dol cpl 0uisS dz gl ol asllas
oolaul b Lo ;o1 o Shoe a8l (Bacug g (il ulul p
@S LQ‘J" \s 9 4 o)Lo...':) 6[.@)‘»)9—04 9 éL:La.uo M c.ll.) )‘
ok g68y Jlaia Dl pue Jds 4 wlejo b plab
o)l g diged px> (092 b (Qlib £9y5 5l pgs atia 5l
Sl Sy 35 o Soled ez (nl b el Ll SasS
2 cals ol a5 bl ol Ko polie oS s
Sby S b SE w4 SoSin S)lae Slej sy slaosls
2S5l Gl g ol 50 Gl (b SE s cad ol o)lge
4o ).o-b 3525 b (Stuon polae el o0y e jou
Coad! Cpl 5l Gian azsl Jg sl YL by e lab olulis
O SeSin dlse Sloy gy a5 el Sloj s )ls
LaS olab g8y loie aliw] mhw b gy b 5l S50

S5 BY o el 00 ua.?w "09")“’ LgLQ)L)s.o.) o ).4)3 &3)


https://irje.tums.ac.ir/article-1-5017-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-18 ]

YA/ 31y slaenls O ga3l 5,80 55 5l enlinal b oSt s OLab 5550 53 S 3 olad el enls 3y S ot L S s Shas ol

. Monfort L, Munoz D, Trenchs V, Hernandez S, Garcia JJ,

Aguilar AC, et al. Measles outbreak in Barcelona. Clinical
and epidemiological characteristics. Enferm Infecc Microbiol
Clin. 2010; 28:82-6.

Esteghamati A, Gouya MM, Zohraei SM, Dadras MN,
Rashidi A, Mahoney F. Progress in measles and rubella
elimination in Iran. Pediatr Infect Dis J. 2007; 26: 1137-41.
Zahraei SM, Dadras MN, Saborio A. National guideline for
measles surveillance (Elimination Phase). 1st ed. Tehran: Arvij;
2009.

Chen H, Zeng D, Yan P. Infectious Disease Informatics
Syndromic Surveillance for Public Health and Bio Defense. 15t
ed. New York: Springer Science and Business Media; 2010.
Mandl KD, Overhage JM, Wagner MM, Lober WSB,
Sebastiani P, Mostashari F, et al. Implementing syndromic
surveillance: a practical guide informed by the early
experience. ] Am Med Inform Assoc. 2004; 11: 141-50.
Buckeridge DL, Burkom H, Campbell M, Hogan WR, Moore
AW. Algorithms for rapid outbreak detection: a research
synthesis. J Biomed Inform. 2005; 38: 99-113.

Zeng D, Chen H, Chavez C, lober WB, Thurmond MC.
Infectious Disease Informatics and Biosurveillance. 1 ed.
New York: Springer Science and Business Media; 2011.
Lucas J, Saccucci M. Exponentially Weighted Moving
Average Control Schemes: Properties and Enhancements.
Technometrics. 1990; 32: 1 - 12.

Welliver RC, Cherry JD, Boyer KM, et a. Sales of
nonprescription cold remedies: a unique method of influenza
surveillance. Pediatr Res. 1979; 13: 1015-7.

12.

égla.o
Wagner MM. Methods for evaluating surveillance data. In:
Wagner MM, Moore AW, Aryel RM, editors. Handbook of
Biosurveillance. 1st ed. Oxford: Elsevier Academic Press;
2006. 315- 6.

. Siegrist D, Pavlin J. Bio-ALIRT biosurveillance detection

algorithm evaluation. MMWR Morb Mortal Wkly Rep. 2004;
53 Suppl: 152-8.

Hogan WR, Tsui FC, Ivanov O, Gesteland PH, Grannis S,
Overhage JM, et al. Detection of pediatric respiratory and
diarrheal outbreaks from sales of over-the-counter
electrolyte products. J Am Med Inform Assoc. 2003;10: 555-
62.

Ivanov O, Gesteland PH, Hogan W, Mundorff MB, Wagner
MM. Detection of pediatric respiratory and gastrointestinal
outbreaks from free-text chief complaints. AMIA Annu Symp
Proc 2003; 318-22.

Steiner S, Grant K, Coory M, Kelly H. Detecting the start of
an influenza outbreak using exponentially weighted moving
average charts. BMC Med Inform Decis Mak. 2010; 10: 37.

. Wang XL, Wang QY, Liu DL, Zeng DJ, Cheng H, Li S, et al.

Comparison between early outbreak detection models and
simulated outbreaks of measles in Beijing. Zhonghua Liv Xing
Bing Xue Za Zhi2009; 30: 159-62.

Jackson ML, Baer A, Painter |, Duchin J. A simulation study
comparing aberration detection algorithms for syndromic
surveillance. BMC Med Inform Decis Mak 2007; 7: 6.


https://irje.tums.ac.ir/article-1-5017-fa.html

[ Downloaded from irje.tums.ac.ir on 2026-06-18 ]

Iranian Journal of Epidemiology 2012; 8(3): 22-32.

Evaluating the Performance of the Exponentially

Weighted Moving Average in Measles Outbreak
Detection using Real Data Testing
Karami M 1, Soori H2, Mehrabi Y3, Haghdoost AA4, Gouya MM5>

1- PhD Candidate, Department of Epidemiology, Faculty of Public Health, Shahid Beheshti University of Medical Sciences, Tehran, Iran

2- Professor of Epidemiology, Safety Promotion and Injury Prevention Research Center, Faculty of Public Health, Shahid Beheshti University
of Medical Sciences, Tehran, Iran

3- Professor of Biostatistics, Faculty of Public Health, Shahid Beheshti University of Medical Sciences, Tehran, Iran

4- Associate Professor of Epidemiology and Biostatistics, Research Centre of Modeling in Health & Department of Epidemiology and
Biostatistics, School of Health, Kerman University of Medical Sciences, Kerman, Iran

5- Director General, Center for Disease Control, Ministry of Health & Medical Education, Tehran, Iran

Corresponding author: Corresponding author: Soori H., hsoori@yahoo.com

Background & Obijectives: Evaluating the performance of outbreak detection methods using real data testing
provide the highest degree of validity. The aim of this study was to determine the performance of the
Exponentially Weighted Moving Average (EWMA) in real time detection of two local outbreaks in Iran.

Methods: The EWMA algorithm (both A= 0.3 and 0.6) applied on daily counts of suspected cases of measles to
detect local outbreaks which had been occurred in Mashhad and Bandar Abbas cities during 2010. The
performance of The EWMA algorithms were evaluated using real data testing approach and reported by
correlation analysis.

Results: Mashhad outbreak was detected with a delay of about 2 to 7 days using EWMA algorithms as
outbreak detection method while the utility of EWMA algorithms in real time detection of Bandar Abbas’
outbreak were on time good optimal. Maximum correlation value for EWMA 2 in relation to Mashhad outbreak
was 0.60 at lag 2.

Conclusion: Applying the EWMA algorithm as an outbreak detection method at local levels is not
suggested. However the characteristics of data are determinant of the performance of such
detection methods.

Keywords: Outbreak, Measles, Public Health Surveillance, The Exponentially Weighted Moving
Average (EWMA), Iran
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