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No_ at Truc
nskat No.of Cobomt TWeekly ' Incidence
Week stmtof new Incidence Attack weeksat (cases per
week — cases rate sk “—week)
1 100 12 A2 120 o4 0 A28
2 88 15 27F 170 {05 186
3 73 10 37 A37 680 147
4 63 R A5 127 590 136
5 55 5 S50 091 525 095
Total 50 S50 3540 141
Progress of the outbreakd i jall dsilal) )yaiu
Weekly Attack rate —0— \Weekly True Incidence
No. of new cases
0.20
0.18
0.16 ®
(%2}
2 3
§ 0.14 5
O
0.12 : g
<
0.10
0.08

week
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o Glaslee leddy Y LegiS13)skal) Jalse el LaadlS adilinugs (yayalls 5)shadll
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e S) OR i cilS LalSh iayall Cugan Balyy ae (38155 8y gladll Jalad (el
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Rate Ratio Juall lis O
: A sl Sl ) i1y 0
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L_At\ns Crungg Loy)WidY sl

agiial) 3yshadl) Jalel dayrall dagpal) D)1 8 28ESD) g
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Rate Ratio Jual) culis O
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(AR) Attributable Risk iealuall 3)shadll Clua DA (e adde sy o (Ko O
o Risk Difference s;shaall (3 :lgia Ciliana 3303 dadliaall 3yshadll _aviis
Cumulative Incidence  awaill &igaall (35 | Excess Risk 3031l 3,5haall

Prevalence Difference L) 3% 4 Difference

eyl DY) 8 Gmpall Ll asentl) Cipaall 5l A e AR i O
Jale adiys 3yshaall Jalad G yrall il o818 AaUadll adll (e 3)shadd) Jalal
Jici dayma il Glesanall (& Gyl yshad of Qb e daalual) 35l
ol Bysha e dadla

AR Jaladl Aoy 45 ooy A5 pshiall (aal) 3y5ked of e AR udyy O
3yshaall Jalal dca yrall de ganall

5y shall Jalse ¢y A3al cilubd Gl
Calculation of Measures For Comparing Risk Factors
RR=(a/a+Db)/(c/c+d)
OR=(a/b)/(c/d)
A giaal) ansi [

et DA e ey o S (sl Undll) Ylewind W) Jlaa¥) @il o) O

u;u]t; deag E)'_.g.a.d\ ?J’d‘

o Lo sl aa gl Al Ayl Jiay Al (oclall Uasl) | gstll 53 Wadll : IV QY O
S oyl amy Jlaal @llia Allall s2a & Cus ( Positive False) sy Uaally

oyl 13 els ) s ehsall 1aa o Ji Niad Uadl) Jg

S (B L Wadlly i as) bl Ayl e Lo ol 11 g sall cld Uadll) :a0) Al O
oabyl Gilla Gl Alall oda 8 Cus (Negative False) . bl Uaally ey L

e s Y adl ff Gayall sled ) laadl s s oF S Mie Jgiis Uadll s
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From Association to Inference in
Epidemiological Studies

Ge JS O AL LAY axdiy of (S (X) Chi square IS ayye ,lial O

Statistical Significance dslasy!) dsimall Hal Jal e cppuidl

B 5 A yithiall (yu zedll 35hs d)lia 1
By A oihid) s zadl) 3yshd 45)lia

Chi Square= 8.33

Degree of Freedom: 2-1=1

P=0.004

Comparing true rates : 4adal) e aaal) 43)8a O

Agie) Bany DA Auapdll alU Gaaat o adgiall Cadlgall dlae] Aigall eVl Jaes O
Ay dadll 5 aeall Aadll o0 AdlaaY) ol Aysia) caull G alas LS 5 3aaae
Ll dad 5 iall Al oy dagd A Adaall c¥ ) 23l o Sy iy aals

3 (P Giaad Al saaall VA ae fe Hle s 51 Al Jarall Caypes Skl [
(Ao — e —258) Ba2me 358 P Alal) jladd G jeall A8 Jare e s22as

zo0 Ly 1 dedl Ja 50 Ladll (e 2o (Adlaayl) L) a8 of (V1 830 o cany
s aad Aagal) N aeall of Lo LALeDU Al ) jaall (e zols0 Aial) cV el a8
agy — 28 o) e A laall dca prall 2V — a3l Jalas ddagiye 23U Caslall o yall

Badae Ayie) 32 DA 5l Ljed 3jd
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Slasy) zisadl Gl 38 aw L 5 The chi squared lS ae lasl ¢
g sinall lig il andl Y aeall (g dae] gl 43lad axiiy of oS4y goodness of fit
B 5 A laeal (Uil 480 &5 el Jlall 12 32l

t O Joanll minga g8

3ana () DA 253 97 Jual (e dpaye Ala 18 (1 dalaiall)
(anal) ol Lui DA s Ly 0.1856 Laiyl) A Jad
3 () DA 258 280 Jaal (3 dsiaye Als 35 (o dakaiall)
(22nall a3l i DA —Alla Ly 0,125 jLiyl) B Jaxdl

ol dale LaaT L 13 galanal 5f) L) oy il 8 440 aas &l (H) pand) 4k alasiuly
N (5| EEEN gt
tol WSl b ellia oSy ol 13 idlaiall ST lell o sial) Jarall Canny

(18 + 35)
97 + 280

=0.1406

talad) gigiall Jaeall 0 B 5 A iyl YAl dadgiall dall s LiSay AN
(A Janall dpally

A =0.1406 x 97 =13.6366
B Jarall 4y

B =0.1406 x 280 = 39.3634
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X2 :Z(O _EE)Z

rN LY Cpa Jsan DA e el 3800 aill oda e il

(0-E) O-E)2 hmdadl @l | saaliall Al Zalid)
= (O-E) i giall ol saaLiall pusl

1.3962 19.0393 13.6366 18 A

0.4837 19.0393 39.3634 35 B

x> = 1.3962 + 0.4837 = 1.8799

Degrees of freedom = |

p>0.05

aand) Akt Jod e aY ol (HO) pand) dgplas (ady aodiio Y Ll P Ay ginal) dad DA (g
Wl e s5ine 2o 0.05 (o ST P A Y Cplamall (o Aygine Cillg 8 A angi Y il

(g e Lyl Ml 0.05
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Sero-epidemiology

Ji8 5 il Alme QMGlS (gAY Gabel) ol (e leandifi Lseall (alieY) Cilias O
Liver oSl ciladail (uld (DA (e e CadSy o o 3 28l Gl a<))
bl el Ysad SASY) Ganlaadl & clliad) asle of aai Laiy enzymes
5 Ml gl 8 el pasdll dlls e S Y Jlall s o Al 5 Dael)
s e 4lid amy dald 5 gyl Alla 5l (e laglaay Lagi of (S L)

coabaY) 238 Jiay aSaill 480l cluhall 8 dage Alisy Lagh L 138 5 Lo dpinga

aall 3 clid) Sleall i sy JsY Ol ana Gilugyull f afhall 5530 Laie OO
5 epmeall 1) AN il paally oSl g dealy Aslae 8 Jiaki sae Jab 5y Cuation
Asa (A lgiuhy & Cua palaall oda A LY p2a 288l day Ll gas adlgl) 4
sladl ym Wl Liape adiis Wl W) Lolsdll (e laye o) 3880 clall Ao 3 (o)A

Agsaanll JAb L) Gliageddl 53 dgslas

Background Review on Immunity 4eldl bl e dale 48
Mechanisms
e gl o lede Capaty sl 8 e liall Sleal) Gl dypemall ) Jasisale ol o) O
Glifigp (e WSy 2l 1o (6K 28 5 Antigens aaiuadl edi b oo 5 cug
Jge 3e o) Lipid 40 Mse i Polysaccharide samie culay Sl Proteins

Lgall sl (e Al Wl Sa e AS e

Background Review on Immunity Mechanisms e lidl LY e dale 4ala
ol iyl Claaiiall aual) 8 el Sleadl Cuniay
dalll o2 aalii 4 : Cellular Immunity 4 all delidly exi I8 45,0l —1
Sle oyl a6 Al 5 Specific White Blood Cells due g3 ¢ liaw 4000 WAzl
(ellad ol AT Jiea)) \iealy 5 i) ciliiall
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s Agdall delidl 8 Ale Al ) 258 Mycobacterium  tubercilosis 4Ll
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dadll D) ana judy 508l GlSa (A e el )8 sel Pl (e il
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g2 880 aalil) Disease to be notified urgently

AIDS Sa)
Poliomyelitis Juikyy S

Acute Flaccid Paralysis Aadt g Jhad)
Diphtheria (@A) Loxdal
Rabies ((lsd ) stadt
Food & Chemical Poisoning g gbassll g A1) aacdl)
Outbreaks RPN
Cholera j_ad o)
Plague GesUal)
Yellow fever gl Aall aal)

Meningococcal meningitis sl Lladl
Typhus o odail)

Neonatal tetanussa¥ sl s i<

/ (S g Aadiil) Diseases to be notified weekly and monthly

Typhoid and paratyphoid A ghl) addl g A oduill
Pertussis Sl Jlaad)
Hepatitis A (1) Alsh ash gl
Non Meningococcal meningitis Al s Llad) ol
Hepatitis B (o) Sl asl algsl
Measles daanl)
Rubella Aailaly) dsaal)
Mumps <alil
Tuberculosis oudl
Brucellosis dohallall ead)
Bloody Diarrhea adadl Jugad)
Diarrhea Jiga
Malaria LSl
Relapsing Fever daa) ) aad)
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Develop hypotheses iluia b aas —4

Oyl a8 0 Who is at risk of becoming ill? <
Dl Jie Aakially ADle agd (o sl Lea ddanall g lially Japll 5 lSas sen
doll &b (A Gsmpn (Al @AY Bhliall e (uylaall

.What is the disease causing the outbreak? -

glaas ddish 3,58 5)hall dapy ¢ LHL adly Jadh Gl Cunay asiia (s

Cila Jlane Ulaly daed (ol ole Conamy (Jlgns) Ulal) lldly 3
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Mathematical Models For Epidemics Diseases
Llail meaiass 5 (Sls zasas playas psiin 5 Al dpplaill o dpalyy Ldls slacly o giin
Al Il e IS (ot Sl delia &= dad)yall Contact  Patterns JLaty) <V ass
zilaisae s oy dlia (45K 5 ladl 5l ganall (myall Akl i Epidemic

Al il Jilell med 5 dcliall (B Lglankd 5 dualy)

Introduction 4d.3ia
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Leail i (bl 5 ala JSdy (iapally ddadipal)l Jualgall dudyn JUIL 5. (ayall Hodail ilanas
Gl Al el Bags lsdl it Al 3ladl ol Boal 5 s JS (el

Why do we make models? $daiaill araals aghi 13l

Ll 3ale 058 albatl) 1y L jaa G 4dlalia Caypat 5 aUaill 138 (o Lagh Hloay .1
aldaill 13g] s all el o<all Zdali ;1 AraaY) ppaal L2
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Modelling infection geid) 4ala
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Applied Modeling of Infectious Diseases

Simplest model b z3gail)
number new cases = number infectedx ECR

p3gn 9 2> mad ) o3 padll Jlad Jlail JS o) gyl jAlCdal) -
Juai¥) S 131 laaa zigalll ey ) b)) oda auall Allal)
dagadia (oS3 a8 LAY (s ol W) 7 & “ALLadd ALY A  Jladl)
(e delia Jdo clian 38 g (alu pady A gadia ClS L) ol (ala ady
(¢ ) el gl Al adld)

Gahlial) & Lladl LAY 28 duud Cijad o) Zasall) Ja quibaly i dal) -
el Lgle o) A

Model number 2..(2) a8, z sl

no.susceptible
totalpopulation

no.new cases = no.infectedx ECR x

e At ALY A madll Jlad Jladl S o)) o) jAlhal -
buaia f gligalll ping ”) @l gl Al odgs § B mad
a5 “Oladl) Jlaiy) o JES) Aladd ALY a8 cdli |
(il Jlatyly”

o Alal) A8 ki dgag (e AlSdial) Cipad ¢ gagadl) Ja llaly sdal) -
N
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Probability of infection Jaisall gail)

oda AL ) o2 AL ALY 28 B madd) Eigand alad) Japdd) o=
s Al Adlaia) Ugua 13) sl 0dgs ) dag Jlad Jlad) JBY1 o sl
(il Baand) Al s quuad O (Say diaiad 3,31 o da

N0O.New cases =
no.susceptible x probability of at least one Eff.Con.

Probability of at least one J&) Ao aag Jlad Jlaiy zadll Ldlaiay
contact...
pghi al (ra g S g Ay Jlal¥ gedd) Cigaa eV laial) quwad o) Ga Y& -
G () (S Algguad) (o (1985 (anl) aguiany pa agran dolery
o) LSy iviad jhia Gagall g Jladl) JLai¥) ()58 Ladic gadd) Adlatial
tob LS OB o dag Jlad Jlaty pedd! LdlaiaY) quad

probability of at least one Eff.Con.
=1- probability of zerocontacts

Probability of zero (cwus @ &) zisad) Jlad Juail 3525 axe Llaial
contact:Reed-Frost model

raag geada L8 259 pa Jlad Jlal) 2ag Y -
Nlaiy) dae Adlaial cuuald Miaind — Alladl) c¥LaiY) 20 A La— -
P Las Aladl)
N = population =ECR/(N-1)
g dollaia) Llalad) aiag Jlad Jlual) digand Adlaia¥) & L —
=1-{ECR/(N-1)}
1A gadall AEY) ABIS aa Jlady) quindl Adlaia¥) A L -
I = no. infected
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_[1_ {ECR}
N -1

8 5as5a A dlay) il L8 il
NO.Nnew cases =

Nno.susceptible x< —[ {ECR ]

Assumptions and definitions of gall zild ¢ ciyjlad g clia) )
disease models
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and basic reproductive ratio of infections
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control and eradication Disease 4/laiiv/ § (&l aSailf
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(sl 56 .. 434 (asl)R>1 : disease spreads... epidemic
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Conclusions (1)<tabisiu
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oAl aSall) malm Wl e dess
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Sampling in Epidemiological Surveys

Data Sources «llull juaa

Completeness 4Ll < o @

Validity dias aadia cild & o @

Representative s el adiaal dies ()5S of @

Ll clageall A cliall £163Y Llee cliylas
Applications of Patterns of Sampling in Epidemiological Surveys
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