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Research Areas Using Epidemiology

Infectious disease/ ® Health policy

health outcomes | .
Chronic disease/ Health behavior

health outcomes Etiology
Cancer » Outbreak investigation
Cardiovascular » Disease surveillance
Maternal/child health Screening
Injury and accidents » Bio-monitoring
Environmental » Molecular
Occupational ¢ Comparisons of treatment effects
Nutrition ® Pharmacy/Medicine

Social
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Prevalence,Lii¥l Incidence 4Ly

Incidence Prevalence

Numerator Number of new cases of disease Number of existing cases of disease
during a specified period of time  at a given point of time

Denominator Population at risk Population at risk
Focus Whether the event is a new case  Presence or absence of a disease
Time of onset of the disease Time period is arbitrary, rather a

“snapshot” in time

Uses Expresses the risk of becoming ill Estimates the probability of the

The main measure of acute population being ill at the period of
diseases or conditions, but also time being studied.
used for chronic diseases

More useful for studies of causation USeful in the study of the burden of

chronic diseases and implication for
health services

Note: Ifincident cases are notresolved, but continue over time, then they become existing
(prevalent) cases. In this sense, prevalence = incidence xduration.



Factors influencing prevalence

Increased by: Decreased by:

Longer duration of the disease Shorter duration of the disease
Prolongation of life High case-fatality

of patients without cure rate from disease

Increase in new cases Decrease in new cases
(increase in incidence) (decrease in incidence)
In-migration of cases I In-migration of healthy people
Out-migration of healthy people Out-migration of cases

In-migration of susceptible people Improved cure rate of cases

Improved diagnostic facilities
(better reporting)

Numerator L..Ji
(&) Ngile ¢ lgunye () Lo £ (o od St ol polsea¥l sue

Denominator alall



Incidence

Incidence (/) is calculated as follows:

B Number of new events in a specified period
~ Number of persons exposed to risk during this period

/

(x10")

Prevalence

Prevalence (P)of a disease is calculated as follows:

Number of people with the disease or condition

at a specified time ’
P= : : _ (X 10 )
Number of people in the population at risk at the

specified time <4 1000 o1 100 JSJ oLyl sue ®

P=incidence x average duration of disease



Cumulative incidence

Number of people who get a disease during a

specified period .
Cumulative Incidence = _ : (%10 )
Number of people free of the disease in the

population at risk at the beginning of the period

Sl (655 Aol B Aal sole @

Case fatality

Number of deaths from diagnosed casesina

given period
Case fatality (%) = : _ : X 100
Number of diagnosed cases of the disease in the

same period



Mortality =l Juas

Number of deaths during a specified period

Crude mortality rate = (x 107

Number of persons at risk of dying during

the same period

Number of deaths in a year of children

less than | year of age

[nfant mortality rate = - TR X (000
4 Number of live births in the same year




Prevalence
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; . R Lo ldswiw! julacd! AST
'@ Incidence oD
—a W U W T (Al s JiB) osedl e B3 gzgall YL

\ | \  individvals with the -
gk Al 08 (10 % 10 Uydladl s+ Jlie
Deaths of individuals with the i i i
condition (Lo 8Le) doyll diadl dyus egeld!
Cross-sectional studies go pdSuiw
# of people in sample with characteristic
Prevalence =

Total # of people in sample



ol wlbsle e d5,J1 oo wo wlbas J=) 500 Jlaw
p9adl 3 8L (o AST O il 461 JB
Prevalence = 461 / 500 = 0.922 =92.2 %

Prevalence

& TN

Period prevalence Point prevalence
e B8 (9 Loy o) (e Badsms Alads (§ LAY

To ¥ Sl gice EMA U5 90,1 e csile Ja § 0l e Wls ilaS Ja



Prevalence

§ Gl 5,5) ASYI p WU>

Rabies _usicls oo c¥l> yie Rabies _iisls (o ¥l yie
Al Jo> (ased ool 7 Badzma dipde 3 paied 11200
ol Bl 2 L

CAasd gl B L P Ja
ale 100 s (o0l (o325 ased 6 Llat § 2apud clilas] L la



Measures of Occurence

* Prevalence
* Risk

» Rate

* Odds

Measures of Association

* Risk ratio * Risk difference
» Rate ratio « Rate difference
* Odds ratio * Odds difference

* Prevalence ratio < Prevalence difference




Study
design

“ Experimental

studies

finterwvention of the
researcher, observation of

o what happens) A
ff -_-H"n
Observational
studies

(subjects are observed, no
Lﬂfﬁﬂ” from the researcherj

Wy A Celrd - BT

Randomised
Controlled trials
(RCTs)

Mon-Randomised
Controlled trials |

Cohort studies

Case-control
studies

Cross sectional
studies

Ecological studies




Individuals

Calculation of disease occurrence

T eEESESUTSETNATIEE

I S s

1

[ Healthy period

2 3 4 5
Years of follow-up

I Disease period

6

7

~J

~J

w

Lost to follow-up 'I' Death

ml\J

time under observation (years)



Calculations

Prevalence at year 4= 2/6= 0.33 =33 cases per 100 persons

Cumulative incidence= Risk = 3/7 = 0.428 = 43 cases per 100 persons during

/ years

Incidence rate =3 /33 =0.09 (9 cases in 100 person-year)
Average duration= total number of years of disease divided
by the number of cases 10/3 = 3.3 years

case fatality is 33% representing 1 death out of 3 diagnosed cases
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Risk

Risk of hip fracture with placebo vs. drug
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Risk<bwa
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Risk = # new cases In S{:iasgﬁed suoall YA pasT e
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Rate <lea
'é)jjaiﬂ UAJ’.:\AJ\ caﬁa.d‘ ATRENC I

(person time) e )l G gl aaas o

# new or incident

cases
person-time

Rate

Incidence Rate Lyl ans




Person-time <lwa 4.dS o

:\.UA‘J.JM Lﬁ ué)\.&.d\ J< EJM @M\ <d gl s 34 Person-time

Study Participants
Person —days , person-months , person-year, etc
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Calculating total person-time:

Subject1  -——mm- il B

Subject2  ---- -- S S S— S T, S ———— =
Subject3 e e D

Subject4 = e | === A B SRR S -
Subject 5 e L

Years 1 2 3 4 5 6 7 8

X = death; D = disease; L = lost to follow-up

Total Person Time= 4+8+ 5+ 5 + 6 = 28 person-years

Rate over 8 years = 1/28 = 0357 or 3.57 cases per 100 person-years
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* Person-time = 19+70+24+70+53 =236 p-d
* |ncidence rate =3 /236 =0.0127 cases per p-d =12.7 cases per 1000 person-days
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* Person-time=2.5+5+1.5+5+0.5=14.5 years

* |Incidence rate =3 /14.5 =0.207 cases per p-y =207 cases per 1000 p-y
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Incidence rate = 609 / 128557 = 0.0047 cases per p-d = 4.7 cases per 1000 person-days
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Will occur : Will not occur 45 g0 ade Alladial ) (a el Gigan dllais) dusi o

Probability p
Odds= p/(1-p)

Odds <)
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pos
Odds 4allaiay!
Probability p =0.20 du-ﬂ *
Odds= p/(1-p)=0.20/(1-0.20) =0.250r 1:4
. - Jia
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Odds= p/(1-p) = 0.05/(1-0.05) = 0.052632 or 1:19
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Odds =51/49=1.04




Average duration of disease

Prevalence = (Incidence Rate) x (Average Duration of Disease)

Average Duration = (Prevalence) / (Incidence)

100,000 person-year JN dxas Al 46 g8 45 )11 U yu incidence rate & sas Jara
ol all 100 123 s» prevalence LYl

Average Duration of Disease = (23/100,000 persons / 46/100,000 person-years = 0.5
year




Calculation of disease occurrence
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Calculations.

Prevalence at year 4= 2/6=0.33 =33 cases per 100 persons

Cumulative incidence= Risk = 3/7 = 0.428 = 43 cases per 100 persons during 7
years

Incidence rate =3 /33 =0.09 (9 cases in 100 person-year)

Average duration= total number of years of disease divided

by the number of cases 10 /3 =3.3 years

case fatality is 33% representing 1 death out of 3 diagnosed cases
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Randomised
4 Experimental 4 Controlled trials
studies (RCTs)

(subjects are observed, no studies

Cross sectional
studies

\ action from the researcher)

{intervention of the
researcher, observation of Non-Randomised
) " what happens) e Controlled trials
Study
_ design
Cohort studies
' i ™
Observational |
studies Case-control
J/

Ecological studies

ua_edl) daay dualld)
(S Jldall

o ail) )y Gl
S bl ais

DR SAMAR ALZEER




G\ e\ e\ Tie
Why u.u.d\ e JLJ Does it have a comparison group? What / When / Who / Where

YES Ve N NO

o~

Observational Studies

Cross-sectional Case-report
study Case-series

Exposure to Outcome

a risk factor or disease Description of

unusual situations

Exposure

Case-control

sti) dy Outcome
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Experimental studies

Experimental Studies

(investigator assigns exposure)

Randomized
Control Trial
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Experimental studies

Randomized Control Trials (RCTs) 8Léaall dauaiall il

Interventional study £ & (-

; 2 outcome

rntervention

medicine

AN

vaccine a Activ.
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* Experimental studies
Randomized Control Trials (RCTs) 3léaall dauaiall il

Randomised Controlled T rial

best interventional study design

intervention disease
compared symptoms

randomised

outcome

outcome

control
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Experimental studies
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* Experimental studies

Randomized Control Trials (RCTs) sldaall ddauiaial) oo il
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* Experimental studies
Clinical case crossover trial 4ol ) gul) cla o

oA (A e sana o S Ll Jainy
Clinical Trial > Am J Clin Nutr. 1996 Dec;64(6):866-70. doi: 10.1093/ajcn/64.6.866.
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A double-blind crossover study in moderately
hypercholesterolemic men that compared the effect
of aged garlic extract and placebo administrationon  JS Jsiiws (K1 &l el g s 4 pde e
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Blinding 4l
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4 Types of Blinding

WHO IS BLIND
STUDY TYPE SUBJECT RESEARCHER ANALYST
1 Non-blinded
2 Single-blinded o9 or O

3 Double-blinded G iy
4 Triple-blinded (=) t A" .




A85al) ci)d clalhiaall g

Zodl jlae gl adlia (i (R8s Oy axe) ) 5 Equipoise
aa e 20 Ll gdie Gulall Uss o) s V) 2 3le Juadl (gl o jei WS 1)

il Jalal) alaainay | Jsiaall "lalad 44lia Jazll =3kl Placebo
o) de slas Compliance /Adherence -

o) g pgd 2anall 23l e ol (S jLiall =i JilaS 24 Intention to treat analysis
g 0l
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CONTROL EXPERIMENTAL 1 2 3

@ @ PER AS  INTENTION
@@ @@ PROTOCOL  TREATED  TOTREAT

3 C 75% 60% 75%
@ 2 E 100% 100% 75%
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Randomised
4 Experimental ) Controlled trials

studies (RCTs)

(subjects are observed, no studies

Cross sectional
studies

\ action from the researcher)

{intervention of the
researcher, observation of Non-Randomised
) \. what happens) N Controlled trials
Study
_ design
Cohort studies
r” - ™
Observational
studies Case-control
l
-

Ecological studies

ua_edl) daay dualld)
(S Jldall

Ll Gl al)
OgSJw\ A
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Observational studies

Descriptive 4w glf cibud jall

docLia¥l Al | (9 =l | iall | yaall Person: ‘l’u-*"\}“j\ B d\-‘“‘-’
uaal) | dalaliall | Al Place Cal \ o\ e\ 13l
¥l dasha o) pad Time What / When / Who / Where

EJ}LAJ\JAULMJM o

suas (yal el e
Abilatl) b, g5 o im0 JSLERN apass o

e . . . R N
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Distribution of Disease by Person

>40 cigarettes

600 per day
500 -
g § 21-39 cigarettes
2 per day
E § 400 -
§ g 300 -
= - t
5 10-20 cigarottos
per day
‘Eg 200 |-
g % 1-9 cigarettes
100 | peryay
/ Nonsmoker
L ) |

35-44 45-54 55-64 65-74
Age

Death rates from cancer of the lung and bronchus in
nonsmokers and smokers of various numbers of cigarettes per day.
Souwrce. Kann (1906)
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Distribution of Disease by "lace

Source: CDC

Mullidrug-Resistance

among Reported
TB Cases

) )
() &
-,
BB NoData




Distribution of Disease by 'ime

Figure 1. Trends in obesity among children and adolescents:

United States, 19632008
0
w |-

[

8 2f

o

10 -
0 1 1 1 1 L0 A= -§ J
1963 1971-197¢ 1975-1680 19831964 wao-l 2003-' 2007~
18985 2000 2004 | 2008
1955~ 2001~ 2005~
1970 Year 2002 2008
NOTE Chesty = deined s Do2y mans indes [EAY) greater thar o a2ual 1o sex - and sge-apecii £ 250 peccermi # from the 2000
COC Growth Cra™

SOURCES COCACHS Nrson ol Heath Exannation Surveys I (apes £-11) 0l cages 12-17) an2 Sasonal Heal™ and Natrten
Exarenaton Servers NHAAES) 1401 ata NHANES 15602000, 20012007 20002004 2005-2008 ared 2007 -2004
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Analytical studies 4ldail) il Al

Alalal) cld Hall 8 )

o | &
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Observational Studies

Does it have a comparison group?

I\

NO

Descriptive study

Cross-sectional Case-report
study Case-series

Analytical study

v

Exposure to Outcome
a risk factor or disease

Description of
unusual situations

Exposure

Case-control

stu dy Outcome
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Al ol) b Al &) Iy

:\..ub.ﬂ\ olad) e

Forward akedd olad)

oAl Backward alill slas ol

Exposure T R | Disease




Al ol) il Al &) Iy

do) yAl) (a ) @

Prospective 4:ldiua dul 3

Exposure

—
Retrospective 4z 4l ;2




COHORT STUDIES (4xadadl cibud jall) ol %) el 3

Glas )l G sl (e (3L8 Cohort 4wlS Jiad e

CAaeal ) Guall | Guinll ) peall | 8 jeall adsall 1 AS iGN Cliall o
Gy dueLaia Yl Alla

= Richard Hall and Austin Bradford Hill J (& 4wl 0 el e
Cpall oy 8l e Gliuuadll
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® COHORT STUDIES (Azadad) cibud jall) ol s5Y) el 4o

& sl o) daliall lid 50 o

Gl il 88 dpe 8 e sana (B (O shinay (pAll 5 ¢ (i gall e A a3 Gl (e Ao sanag Taii o
dagil) 5l L yall (s

sl (sh g e Sile sanall G Glidy (AT Aa f) el (e Baa ST G phaill Aalia oy
Forward study (dliiue bl 50 ) 2 Al gl il o Wlle o

ol Alay) jlhals il SV bl 5 el s Jss e shaall Jumdl Ol 5 lal j2 jhg5 e
o) amy Jygla g Caang 38 i pall GY Aagliall e Al gl i T ey )
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COHORT STUDIES (4xadadl cibud jall) ol %) el 3

British doctors study ®

1951 sle L) A& 8 cplaisa €3 oLl Zajlic o

abil) g digall e

’\A,J\#géj&@bj&ﬂbujﬁm;hbi\;qm(%ﬂ‘)@ﬂ\g& .
Lle 50540 J @ il g lale 20 4l jall 520 o
C il (o (3Ll 5l € gall) dniill ppan o

Myocardial infraction , COPD , 431l gla ju o
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COHORT STUDIES (dadad) el jall) Gl a¥) il ya

Cohort study

Not exposed —

Uaa. 2000 2001 2002 2003 2004 2005

DR SAMAR ALZEER




COHORT STUDIES (4xadadl cibud jall) ol %) el 3

Uncommon or rare exposure : 3l (e =il 4l jal 34

L“,JGS ) Jalad) - JUs

l 3ehavior a2l il outcomes @l Bas (uld (Saa o
hr M je
disease Lj,][u.\/ Risk factors UAJ::\M Oy &\y\ TS u.n\:@ USAA °
- 1960 1970 " 2010
- Free of Disease Incidence cases
improvement

Bl 1) 5l (m sall Julie i o3| oamsad Cohort slal s (Sae o

DR SAMAR ALZEER




COHORT STUDIES (4xadadl cibud jall) ol %) el 3

(Aagill) (o yall (e adls Cohort b (S il JS 58 aladl :Risk il e Rate , risk (<l8 e

=i JN Person-time 34 alaall :Rate (uld e sl YA g Jauall o

Open study Closed study
iy gl s Bl 0 oS Ll auaiy o
Person-time ° a0 (S lie alal Walay ay Al Hall 5las o
Oliel) 2ac 48 jolaTigdl ya o
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Types of cohort study

Al Gaw ok il

g8y (2 bl paas

ralall A cliLyd) aan
e ) ) 1. Prospective

Historical
4 Shaucsiy) ——

4l s e 2. Retrospective |

A T R T
Present




COHORT STUDIES (4xadadl cibud jall) ol %) el 3

(5 glasall

4l e &) aall

sy At o ol
B _,3& X °

Lnal) A s ol g .‘Uﬂhaﬂﬁaﬁsk,mte 8 ALE . .
& risk, rate (L8 LG o

sl i S LAl g (B 2ae
gl 4 g - — OS ) G ub),ﬂ\uﬂéﬂéjmzmw\-,&ﬁda; *

(4\:\553\ UU"J""’ L.“—‘A) SJJUS\ = aal Bl e e

Dl Ul g Al
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Case-Control Studies L& - dlla <l o

S8 30 (&) ) dald | el ol e Gaadl

Study individuals %10 o
o

S Y de gana g (e (e Al Ao gena G A )lae
Selected cases Selected controls

Gy QY Gy ClA3EAY) 8 o) e Gl e

Exposed Not exposed | | Exposed Not exposed

Retrospective 4ma ) Gl )y e

Gl (e Al Adadi (8 (i paiill e 5 el (e 2a
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Case-Control study design

\dentify Cases with
outcome
Bl e aad

No
3 e

Controls without

outcome

Follow up
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Case-Control Studies L& - ddla el o

Control Al de gana LR e
Prevalence “wadll Ll g Incidence 3aaall VY il Jiady

&, eall ) Ll aall ; ainall b eyl JS al

5-year old boy 5-year old boy

Statistical power ) $&ll (e Gle sana Bae (Saa 1 W) gdd) LS} o
G e OSSOl e ) g8l ia el e JilB 22 s dals
= Y/ Consistency = Credibility 4wl )3l adiss

10-year old girl 10-year old girl .
Osialll Jlicls source population S 8 (e aliall 1 44 jl8al) e
) odll dae g e yall 22 (5 gaaay
Odds ratio= Rate , risk L@ @L-mu Woe

Odds of exposure . Odds of exposure

for cases ’ for controls Odds ratio
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@ﬂ‘d&ﬂb’)#deﬁﬂ‘wubﬂ\ - Jla
4359 534 sl <1 89,949 .
Glaal) eadin  Gle jl e o
adll A Clanal) (5 ghee aaatl Al pall gy daaGlie o

Taa ddle fadial e il gin 8 o
Cohort Study Case-control Study
BREAST CANCER BREAST CANCER
PESTICIDE YES NO TOTAL PESTICIDE YES NO
High 360 13,276 13,636 High 360 432
Low 1,079 75,234 76,313 N 1079 2 446
‘ Total 1,439 88,510 | 89,949 I l Total D 439 2878
2878
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reateffen
Source I?opulation

- —_————— ol -~~~

pAh A4 Y

Study Population Remaining Population
safla T 71V I,
T ™
Study Participants Non-participants
SRS (B, WESY . oeOBg, \GERROTUDL W elld\
M M
Case Group Control Group Controls 3 ([ audi
F N A N

EXPOSED UNEXPOSED EXPOSED UNEXPOSED




il sl

s M Case-Control study asdces Ja

550Ul oal ) s e L0V ol il iill 5y ghadll Jal g 1 3 ALl (la) paY) o

‘5 ghoaall il 3al) (348 8 i Al sl s 5 56 Al imyall o
(sl

o il (bl g ia el HLEA) (8 jaad
3 yilwe risk or rate ratio wald Y e

el a5 il (3 i) b e Y
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®* CASE-CONTROL STUDIES L& - dla el o

Thalidomide e gullil) daul o

AaY) aie Cal jaY 6 o g dra sadlill ya A8
1961 ale 4wl yall cuy ) o

Sl 55 gl ellalal S 31 g (0 46 Sl (30 @
e el s aal ) e saa¥) G e sl (ge 4] s
sl a) sl e (10 300 (e W Of cpm (8 ¢ Jaal

Jaall ¢l ) gall | g gl ccila siill) (e pelladal oy ol

el Jeadl JYA ) sall 3AY adall Jslill i g aaad S e
LU=l past L;u\.ui
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HISTORICAL COHORT STUDIES

Sl il ja e

NESTED CASE-CONTROL STUDIES 4a)aiall aa) gl g clad) el

doadia Al )d (e 28l Q3 g YIS HLas) e

sarall Gl e Helicobacter pylori 433 <Y all a3g] saaa Glily pas

c s e

CYaS aa Lialy o falll al8 | Bare U jus agre (a3l 186 la (S | (123l 992 128 Lead 4l j2 (e @
Al aaat & ey A Aul ) sie 5 ) o5 Al all Ll e (il 186 15lA) 5 cases
%61 Jae Gnbad) (e 849 . 1960 alall i 4k sana Alias Gilie a5 e Helicobacter pylori
LSl a5 38152
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CROSS-SECTIONAL STUDIES 4 pical) 4mdaial) el jal)

UA)AJ\ J\.ul\‘ :\;JJ ( ,.usg:"

Cross-Sectional Study

Cral) e Badae ddall L& Al jall o ja) S
Q\q\:uﬁu\\.@_ﬁj;\s&ﬁj“g_uﬁu\JJ .

Ce s de g emana S0 e gl o d Al 3 JS e
3 s A g Ciliall

Jal o g ) S aalud 88 aaa e dlls 8 e
An observational study - N |
5 shasl
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CROSS-SECTIONAL STUDIES 4 pical) 4mdaial) el jal)

Cross-sectional Studies
exposure and outcome are assessed at the same time )

R RVRINY] M\JJ
| dnre & Jaky)
lhe\alth outcome! C)(S*“j Aima

-
! ol 8 Jhus
> 4 oo <l
! 9 AL agilal
1960 1970 1980 1990 2000 2010
Time

&'L\éjj\ u.nﬁ gé outcome J,A,Sm‘J Exposure Ubﬂ‘ U"":‘ﬁ
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Cross-sectional studies

. Select random
Study population sample of population

|R " tl l I Identify exposure status
cpresentative sample and disease status

/ \ within sample.

Exposed |Not exposed I
|Dlsease No dlsease @,DISQ | [No disease I
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Cross-Sectional study &3} 4

# of people with the health outcome Prevalence °
Prevalence = . '
# of people in the study population Mae Gl 8 e adine @
il e Glly jlias) (Saa o
Existing Study Population = N cal gl die Al - AN
JaY) die Al 48dle
P, = alN,
Po = ¢/N, have health  do NOT have

outcome health outcome Prevalence OddS ratio °
Prevalence ratio °
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student student NON-
smokers smokers

N, = 220
N, = 780
100 | 900 T=1000

parent smokes
NO parent smokes

= _ ~ _ prevalence of student smokers
P, =alN, = 50/220 = 22.7% = " \yith a parent who smokes

prevalence of student smokers
without a parent who smokes

P, = c/N,= 50/ 780 = 6.4 % =




Cross-Sectional study JStis  Cross-Sectional study <

UAJAS\ SJAJ Bdgd.aj\ u‘jbjh Prevalence Jﬁi:\g ° 2\;.\3.\5‘ ji 3)}&\ dA\}aJ J\.&A.\Y\ 2\.\.».».1 .A..j.laﬁ

Clalaall of dcanl) @ Cua Ulal il o
JalY) die palia Hl 4o
¢ Al o g2l o Ja e JalYl e g M Ll
Lf‘)j‘ Sleddat) e

(Ll 5 (Camll) Cniie Gm 48D A 50 o

AlSa ye g Alg Sl )3 o
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CROSS - SECTIONAL VS COHORT STUDY

Bhopal Jbg 4l )

1984 xigll & 4 pial)l Cilanall Jama (e b e ot da®h A IS aand o
3 JEY) (e adid (s pie g dhe e 5 adnd Gl g e cla e

A

BHOPAL GAS TRAGEDY

- 5’DECEMBER, 1984 _ N -
.- C £ Cross-Sectional ; 3_siluall aladl JEYI 4l ja e

24 Aa"iﬁ | COhOftJﬂ-‘L‘Ad—‘j‘E“—é}ﬁﬂgﬁj\} JA;Y\ ‘\.LJL )\.SY\ ‘\..ua\).l °

,"»:- T )
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ECOLOGICAL STUDY

group of people households  countries

applies to groups not individuals comparing health

A Gl g laaina (g




ECOLOGICAL STUDIES ashay il g duiaad) cbuad yall

Group Level data Individual Level data
Ecological Cohort, case-control, cross sectional
AV Gl 5 Ciladinall a jai e J_Y) Exposure (s e
Oad il et Y OS5 aaia
o ol (el g iy o vial
Fuadladl daall dadiie Ll j o
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ECOLOGICAL STUDIES ashay il g duiaad) cbuad yall

] o ) - L ( ‘
Ecological fallacy 4xisdl 4yl cilallag &I
A @Y (5 gie e daiaia de ganall (5 gia o Al g o el o A8l A jall pda yaiad e

&) Gl el g o) ged) g Gagli cpn ABDY) = Jlia

7, Al e Y dnaall 8 el o) sell Gl
7, Al e Y dnadl 8 J8 45N ) gel (e il gl A

¢ il Baew (pm g2l Ja e

@M\M@ﬁumﬁuﬂ\ﬁ)ow\ .
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Objective Ecological Cross-sectional Case-control Cohort

Investigation of rare disease ———— - ——t— -
Investigation of rare cause 4o - - F++++
Testing multiple effects of cause + ++ - +++++
Study of multiple exposures and determinants ++ 4 A+ 4
Measurements of time relationship +r - +b F+++
Direct measurement of incidence - - 4© S+
Investigation of long latent periods - - +++ -

2 +...+++++ Indicates the general degree of suitability (there are exceptions); — not suitable
b If prospective.
¢ If population-based.
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Measures of Association
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Measures of Association

il el G 38Rl 3 8 e

Cnaal e e JS15 5e 30-15 (e Al U el (g gam s (g gidaall 1 e e
Al e s (s (paaill (G 4831

22 . 0.16 s pasdll J Al rate ratio OIS Lol ada dles 4505 g ) Al Gl 1 Jla
84%0 4wy U gl J 530 (e aiA

5 30 23 s Jgan odds ratio o ) bkl 308 £ Al Al U 1 Il
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Measures of Occurence

* Prevalence ‘
e Risk Risk (R) = # incident cases

. # at-risk study population at start of study period
* Rate

° Odds Rate (IR) - # incident cases

Person-time at risk during study

# prevalent cases

Prevalence (P) =

| # total study population

OddS (O) I # cases

# non cases

e . . . R N
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Measures of Association

"

A priall 1 pilisg (e saaa 3 Measures of occurrence el &gan Gl (& o
da piall pe

(Jz‘:’u‘ & <OAY) haat) Subtraction b B (ratio daill Jaz3) Division daud e

Ratio Measures

Strength of Association

N T
@ , B
Time
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Relative Difference Absolute Difference

(eredl) CEEAY) Callaall CADIGAY)
* Risk ratio * Risk difference
 Rate ratio  Rate difference
 Odds ratio * Odds difference
* Prevalence ratio < Prevalence difference
el Jalad) yu 4830l Bﬁgbd L_A::(UAJ,_"J\) all () Jsﬂljwsﬁ
sl s (i) Lgrie Sy Sl Vsl dalal) Al

(Cadl) esall Jalal) 13




sl ya) (a8 a b gl g (i puad) G ABDlal) ; Jla

Mortality Rates per 100, 000 person years from lung cancer

Lung Cancer 48.33 4.49 10.8 43.84
Coronary 294.67 169.54 1.7 125.13
Heart

Disease

ﬁ J. Fleiss, p. 60 i



Risk in the exposed Rex

Risk Ratio (RR) =

Risk in the unexposed Runexp

_ Rate in the exposed IRexp
Rate Ratio (IRR) = -
Rate in the unexposed IRunexp
Odds in the exposed Oex

Odds Ratio (OR)= =

Odds in the unexposed Ounexp

Prevalence Prevalence in exposed  Pexp

Ratio (PR) Prevalence in unexposed Punexp

NOTE: Ratio measures are unitless.
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Risk Difference (RD) =

Risk of disease in the exposed = Risk of disease in the unexposed
(Rexp) (Runexp)

Rate Difference (IRD) =

Rate of disease in the exposed = Rate of disease in the unexposed
(IRexp) (IRunexp)

e . . . R N
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Two-by-Two Tables

(contingency tables)

Non-
Diseased Diseased

Exposed

Non-Exposed

Risk exp = a/(Total Exposed)

al(a+b)
c/(c+d)

Risk unexposed = ¢/ (Total Unexposed)

John Hopkins university

e . . . R N
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L (@tb)  RD= (Rexp)= (Runexp)
RR= (Rexp) =(Runexp)
| L (c+d)
Risk exp = a/(Total Exposed) = al(atb)
Risk unexposed = ¢/ (Total Unexposed) = c/(c+d)
John Hopkins university




D Person-time

L PTeXP (atb)  Rrp= (IRexp) = (IRunexp)
RR= (IRexp)=g= (IRunexp)
I P Tunexp (c+d)
Total Disease
Rate exp = a/(Total Person-time Exposed) = a/(PTexp)

Rate unexposed = ¢/ (Total Person-time Unexposed) = ¢/PTunexp)

John Hopkins university




Traffic NO Traffic
Accident Accident

o, O
c Q ~~
% g E m Total Exposed
33 (a+b) = 330
o o
'- 2 ~~
0 % = Ié'@, Total Unexposed
<833 (c+d) = 455

Total disease  Total NO disease

Riskexp = al/(Total Exposed) = al/(a+b) =30/330 = 9.09%

RisKunexposed = ¢/ (Total Unexposed) = c/(c+d) = 5/455 = 1.10%

Jlia

Risk ) el

Ay sl Gl G G0 0
9.09% J&, aLall oLl dpuas
s A el ) gia i agdl

Al ) Gsbus o Y Gl G e o
1.01% J& , salall L duas

John Hopkins university
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Traffic NO Traffic .
Accident Accident Risk d‘ by
%%;’ :g@ Total Exposed ratio / risk
- ¢ A il difference
5 .g %’ %@ Total Unexposed
Z§3§ (c+d) = 455 RD
Total disease  Total NO disease Oy e Saalaldl & gaa B) Ll e
Riskexp = a/(Total Exposed) = al/(a+b) =30/330 = 9.09% saldll oLl dpas e ) sy
Y 5l e 7.99 % e
Riskunexposed = ¢/ (Total Unexposed) = c/(c+d) = 5/455 = 1.10% OO Rge
Risk Difference exposed vs. unexposed = (30/330)-(5/455) = 7.99%
RR
Risk Ratio exposed vs. unexposed = (30/330)/(5/455) = 8.27 5N A A Ay Jus g3 (e @
John Hopkins university ) S ¥ s pe 45l
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Jia
Traffic Person-years
Accident

(o)) (@) -
SE5Q PTexp= 400 Rate J) el
RS
202 A Gus g (e G el Gl g Jama o
o%s5:zIl PTunexp = 337 5Ll A dpm Al

100 person-year J<! 7.05

Total traffic accidents

Rate e =a/(PTexp) = 30/400 = 7.5 cases per 100 py .

5380 JDA dacai Al Jas
100 person- JN 1.48 sa
year

Rate unexposes = C/(PTunexp) = 5/337 = 1.48 cases per 100 py

John Hopkins university
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Trqfﬁc Person-years Rate ratio d‘ N
_ gocicent / Rate difference
co @ __
3 -§ % w PTexp= 400
RD
o g% jgl@: PTunexp = 337 (e e 3:""“}\ &J‘J? Jaza o
“2 %3 6,02 w lef saball (W Ju y
Total traffic accidents M person-year Al
. BNRYR
Rate leference exp Vs unexp =(30/400) ™ (5/337) - 6.02 cases per 100 Py
Rate Ratio e wew = (30/400)/(5/337) = 5.06 RR

aliall IO dat Al ) Juw g3 (g @
S il Gl sa e Jara addic
John Hopkins university Jusn ¥ e 4)l8a Calaiial ued
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Measures of Association

: [ Odds ratio ]
Odds Ratio
Case-Control study °

Case Control

(a+b) OR = 1: No association
OR >1: Positive Association

(c+d)

OR<1: Negative Association

John Hopkins university
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Odds Ratio

(a/c)

b (a+b) Odds of being (b/d)
exposed in controls

d | (c+d)
OR = (a*d)/(b*c)

(a+c) (b+d) N

Has the health Does not have
outcome health outcome
Exposed a b
Unexposed C d
OR = (a/b)/(c/d) John Hopkins university
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Measures of Association

Cohort , case-control & i (» Sl yall & cuwsy : Odds ratio
Cross-sectional ¢ s8 (e 4wl yAll 8 cwusy : Prevalence odds ratio ®

case-control 4wl )3 A risk-rate ratio Clus ki Y e
1.62 3w Odds ratio JGa o
Galal (a2 al Gae el 1,62 saball IO duas Al Al ) dllaia) CulS (5 )5 e Cadlal (i 23 (1
Gaalal (i y2iy al Gas %62 2 el 3akall DA dpas Al ) alle ) dllaial) ClS (5 )5 e Gaalal (=i (e

die Gala G gan Allaialh 45 Hlaa 3 e 1,62 (& salall JAA duad Al ) Ju o e 2ie Gals & gas Allaial
G Y (e
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Example: Vaccines and HPV

| CasesofHPV

Received Vaccines

(Exposure)
Yes 15 12
No 10 7

OR = (15*7) / (10*12) = 0.875

JUbY) (3 1.14 = 1 /0.875 <@ Slel HPV @ agitba) dlaial cuilS |~ Gl ) 5aaly & cpdll Juky)
QOO

Zal 1 gaa) dl) e J81 0.875 o2 HPV b agiibal) llaial cuilS | ~Lalll 53 pdll Jlala¥) o

John Hoe/(/'ns un/'versitK
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ea.h.auagﬂ\ <N gSLall &\y\uauuahd\ aacdl) s Jlia

Paralytic shellfish poisoning *

Case-control study *

240 cases vs 134 controls

218 cases and 45 control has consumed scallops ¢

Consumed Scallops | Cases of Paralytic Controls

(Exposure) Shellfish Poisoning - (218 x 89) _ —
OR= =0 =196
Yes 218 45
P alaia) CulS sl aia jo o
No 22 89 sl =

W) gdll e s 30 19.6 @ el scallops J!
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Null value Relative Measures of Association sl
« IfRR =1:No association

« IfRR > 1:(+) Risk in exposed is greater than in unexposed,
possibly causal

* IfRR < 1:(-) Risk in exposed is lower than in unexposed,
possibly protective

Absolute Measures of Association i
Null value

« |If RD = 0 : No association (same in both groups)

« IfRD > 0: (+) Risk in exposed is greater than in unexposed,
possibly causal

« IfRD < 0: (-) Risk in exposed is lower than in unexposed,
possibly protective John Hopkins university
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Measures of Association and Study Design

Prevalence Ratio, | Odds Ratio, | Risk Ratio, Rate Ratio,
Dif Dif Dif Dif

Study Cohort
DeS|g n (atbaseline or for non- Cohort Cohort Cohort
outcome variables)
Cross-sectional et
sectional

Case-Control

Experimental Experimental Experimental

Ecologic Ecologic Ecologic Ecologic

e . . . R N
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Confidence Intervals (Cl)

Adlaia¥l (e dime A Hoy A88al) Al 4d 285 (531 Jlaall o

00000000000000000000 Risk ratio «lux s e 100 J 4 il sale) o
00000000000000000000 5 e JS
00000000000000000000

00000000000000000000 N T
00000000000000000000 100 dual (30 4352395 o Ay 95% CI o

das Al ‘Z\A,.\ﬂ\ég.\w" X
95% CI

A 5 gine a5 Allaia ) Caadl o
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Mathematical Formula for the 95%
Confidence Interval

95% Confidence — Measure of 4. 1 96 X standard error of
Interval = association = - the point estimate

2.575 80 1.96 &80 Jaiiud 9994 CI bl

e 95% :
. Confidence | - ) .
Interval 5 1.645 2800 1,96 28,0 Jaiiwi 90 9% CI lual o
I I L“;AS.-)JL.QJJ Q._\LHA (]
| | | | | | | Open Epi , Episheet softwares
0 1 1.19 2f8 4.1 5
Lower EsPti(:Ln;te Upper 43) )ﬁ\ C"'M‘ CuilS | (Jua | Ol SR LK e
Bound Bound
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The Null hypothesis
Null hypothesis paall i i s laall JS o
W Al Fe gana G ANEAS a9 Y

Default settings *
Reject the null hypothesis aaall duia 3 (8 ) : 5o 4ol o) .

L) o) Ledsd (S ¥ (S1 ) Null hypothesis o=d) pie 5l a8 ) (S o
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P value
ddrall 3aile :\.u‘).ﬂ\ C:\\:u ui Léi : :XAT)M Null hypothems edﬂ‘ 4:1.;4)5 ui @LAS;\ °

95% confidence interval « 48e Ll o

has) 58 n DA @@ Null value 4e )l dedll e 95% CT Jdlaw s sinn Y Laxic o
Statistically significant

o) 5 a5 sl gmm 0.05 0e B P value
Statistically significant

DA g (o el g A8 aa o0 Y 45 Null hypothesis pxll 4 )3 (b ) o
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c. | N
| | |
0 1= no effect 2




) 95%
Statistically Significant? . Confidence

Interval

Null value

|

| | - b - - ——1 |
0 1 1-A 4 °
Point |
Lower Estimate Upper
Bound | Bound
Risk ratio

e . . . R N
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Confidence Intervals (Cl)

Null value ey CI oS3 ol 13 (58 5a 5 Jlas) G el S o

)l s sk Null value Q8 Ratio 4wl s 4 o

Jaall s sbew Null value (¥ Difference —e2EAY) Al & o
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Eligible
subjects

h=1725

Direction of in

Prospective Cohort

High metals

n=589

Low metals

n=1136

quirz

-V

=~ -

...10 Years...

Smaller
n=82

Normal
n=507
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Shorter Regular
Height Height

High
Metals 82 507 589
Low
1136
Mdtals 29 1107
111 1614 1725

RisKg,poses = 82/589 =0.139219 or 139 per 1000 persons over 10 years

RisKynexposed= 29/1136 = 0.025528 or 26 per 1000 persons over 10 years

Risk ratio for the association of shorter height and heavy metal exposure is

Risk Ratio = 0.139219/0.025528 = 5.45
John Hopkins university

e . . . R N
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Risk ratio for the association of shorter height and heavy metal exposure

Shorter Regular
Height Height

High 82 507 589 Risk Ratio = 0.139219/0.025528 = 5.45
Metals
Low
1136
Metals & Hos
111 1614 1725

Confidence interval 95% = 3.614 to 8.23

¢ Statistically significant Gilaa) Cilida sa Ja

1 29 Null value (ranals ¥ 45y aad

DR SAMAR ALZEER




dalal) daual) ¢ bl gl

OUTBREAK INVESTIGATION
ﬁtej-“g.dﬁgﬁ Q;JA:J\ C'AU-ES

S\

DETECT

BB\ RSV Y




Outbreak sbigll il

Lo (e (e @giall e JS) 5l € iVla dae 5
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Outbreak
sudden increase in
occurrences of a

disease in a particular

time and place.

Endemic
constant maintained
increase in
occurrences of a

disease in a geographic

darea.

Epidemic

rapid spread of disease |

to a large number of
people in a given

population within a

short period of time.

Pandemic

spread across a large
region, for instance
multiple continents, or :
worldwide.

Eradication

E 3

Exist of disease

Spreading

risk factors | infectious disease Outbreak

*» Epidemic

—+ Pandemic

High likelihood of

occurrence annually

vv

occurrence annually

Low likelihood of

Low likelihood of severe health )

and economic impact

High likelihood of severe health
and economicimpact
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Meningococcal Disease — PAHO Case Definition

Clinical case definition

An illness with sudden onset of fever (>38.5°C rectal or >38.0°C axillary) and
one or more of the following: neck stiffness, altered consciousness, other
meningeal sign or petechial or puerperal rash.

Laboratory criteria for diagnosis
Positive cerebrospinal fluid (CSF) antigen detection or positive culture.

Case classification

Suspected: A case that meets the clinical case definition.

Probable: A suspected case as defined above and turbid CSF (with or without
positive Gram stain) or ongoing epidemic and epidemiological link to a
confirmed case.

Confirmed: A suspected or probable case with laboratory confirmation.

Source: Pan American Health Organization. Case Definitions Meningococcal
Disease. Epidemiological Bulletin 2002 22(4).:14-5.
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Table 6.5 Line Listing of Demographic, Clinical, and Exposure Characteristics of 22 Cases of Bioterrorism-

Related Anthrax—United States, 2001 passive surveillance
Date of
Anthrax . 3 et
Onset Diagnosis e d‘ﬁ‘“‘ﬂ ‘)..3‘)\3.\ dl'““))
Case Date, bylab Age Occu- Case Anthrax - % -

No. 2001 Testing State® (yrs) Sex® Race® pation® Status® Presentation® Outcome  Diagnostic Tests® 4-@—‘\-““ L_\YB

1 9/22 10/19 NY 31 F W NY Post Suspect Cutaneous Alive  Serum IgG reactive
employee o o

2 9/25 10/12 NY 38 F W NBCanchor Confirmed Cutaneous  Alive  Skin biopsy IHC+ / Active surveillance
assistant serum IgG reactive

3 9/26 10/18 NJ 39 M W  USPS machine  Suspect Cutaneous Alive  Serum IgG reactive - A -
mechanic DJITJJ j‘ 1:194\.& d\.aa.\?‘

4 9/28 10/15 FL 73 M W,H AMI mailroom Confirmed Inhalational Alive Pleural biopsy IHC+ / " e
worker serum IgG reactive @';j 4\:\“5‘ L_iw\

5 9/28 10/18 NJ 45 F W  USPS mail Confirmed  Cutaneous Alive  Skin biopsy IHC+ and
carrier PCR+ / serum IgG reac. Cala jj’-'d‘

6 9/28 10/12 NY 23 F W NBCTVnews  Suspect Cutaneous Alive  Serum IgG reactive
intern

7 9/29 10/15 NY 0.6 M W  Child of ABC Confirmed Cutaneous Alive  Skin biopsy IHC+ / 4 o
employee blood PCR+ MM‘ A-,H'“

8 9/30 10/4 FL 63 M W  AMI photo Confirmed Inhalational Dead Cerebrospinal fluid
editor culture +

9 10/1 10/18 NY 27 F W  CBS anchor Confirmed  Cutaneous Alive  Skin biopsy IHC+ /
assistant serum IgG reactive . IR I

10 10/14 1019 PA 35 M W USPSmail  Confirmed Cutaneous  Alive  Blood culture + / serum il il
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Figure 6.2a Outbreak of Sa/mone//a Enteritidis Gastroenteritis —

Maryland, 2003 (Epidemic Curve by 12-Hour Intervals) u.\&d.@."\.m.d\ u.nu‘ 9 u\SAM 9 Rt jj\ .33.333 °
30
25 BJMWJMML)&M\J:\M °
2 20 -
S Fundraiser ¢ i =
515“ {39"591 d\aﬁﬁ[\d)kjo)mju'aﬂ\;}ﬁ@\ﬂﬂ °
5 10 -
5 - Juih o) e el (S (pal g ) st e
[ [ |
O o Am TR AN TR A P A PM AM PM  AM  PM
821 8122 8/23 824 8125 8126 8127
adublisndobiei. % Epidemic curve, or epi curve

Source: Castel AD, Blythe D, Edwards L, Totaro J, Shah D, Moore M. A large outbreak of
Salmonella Enteritidis infections associated with crabcakes at a church fundraiser—
Maryland, 2003. Presented at 53rd Annual Epidemic Intelligence Service Conference, April
19-23, 2004, Atlanta.




Figure 6.3 Typical Epi Curves for Different Types of Spread

Epidemic curve, or epi curve

Epicurves
e e

Common Point Source Common Persistent Source

-

Cases
L I ST B N
- b

L I

Cases

Common point source ¢
Z_S - u] . J

T [ ] 1 2 3 4 5 L] T B L ] T 1 n

Days
Common Persistent source °
Common Intermittent Source Propagated Source I die ol jaias
" ¥
L ]
[ ] .
) ! Common Intermittent source °
3: ﬂ)i&aa cksfm Jaa
] -
3 [ |
’ T—'ﬂ 0 @ lh' =il wft
T IiiteTRswNGERRET RN tre e e b wn oww Propagated source
nm Weeks Sear s
).m.uAJ.J..uAA

Adapted from: European Programme for Intervention Epidemiology Training [Internet].
Solna, Sweden: Smittskyddsinstitutet [updated 2004 Sep 27; cited 2006 Sep 22]




Epidemic curve, or epi curve
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Shiga Toxin —producinf E Coli in
Port Yourtown —December 201 |

Peax of Outtveax

fiRe—pi):—]

2l 4-3 ; Llaw 5 4iliasl) 5
all 10 320 Jshal 5 (ya 1 520 JI

Number of Cases

1] l3l ISI l7l 9 1 13 15

Oecorter Date of lliness Onset Macrrum Incudation Penod

Number of Cases

Wi A L)

L 3 5 7 9 1" 13 15

Decomber Date of lliness Onset




Average incubation period from peak — December 6
Minimum incubation period from the first case — December 7
Maximum incubation period from the last case — December 3

o3t Daoly Perndd of Exposure

| | AMacerum Incubalon Penod

Average InCudaton Pencd Peak of

-
o

Number of Cases
o

1 3 5 7 9 11 13 15
December Dale of lliness Onset



Point source: cases within one incubation period

10

Number of Cases

1 5 10 15 20 25 30
Onset of iliness

Cryptospordiosis Cases Associated with a Child Care Center by Date of Onset in Port
Yourtown,Washington, June 1998




Continuous common source: cases take more than one incubation period

10

Number of Cases

15 17 19 2123 2527 290312 4 6 8 10 12 14 16 18 20

Decembe Jo
’ Onset of lliness T

Salmonellosis Cases Exposed to Contaminated Salami by Date of Onset, United
States, December 2009 - January 2010




Propagated source

Cases of Measles
by Date of Onset
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Propagated source

Number of Cases
NLCOODONMO®
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Measles Cases by Date of Onset in Aberdeen, South Dakota, October 15, 1970 - January 16, 1971
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Figure 6.6 Cases of Pneumonia by Room, Nursing Home A — New

Jersey, 2001 Epidemic curve, or epi curve
South wing North wing 0&“ i
© Case-resident .
@ @) l 21
= 421 4
5 oo 5 2 2
5 EE el 1 1ol L S g
i 117 2
5 (8 53 -
¢ [ b o EBE
1
5 Q ¢ )
Main entrance J.,. j

Adapted from: Tan C. A preventable outbreak of pneumococcal pneumonia among
unvaccinated nursing home residents in New Jersey during 2001. Infect Control Hosp )
Epidemiol 2003;24:848-52.
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Table 6.7 Attack Rates By Items Served at Company A's Holiday Banquet — Virginia, December 2003 S jjd\ JJ.:.AA ‘\_1".;4 JS °
Number of Persons who ATE Number of Persons who DID NOT ] '9'-: } e
Specified Food EAT Specified Food d \j\ M'U‘L 5
Food Items Risk
Served Il Not Ill Total Attack Rate Il NotIll Total Attack Rate Ratio .
o
Beef 53 28 81 65% 4 31 35 11% 5.7 RetrOSpeCtlve
Ravioli 43 35 78 55% 14 24 38 37% 1.5
Cajun sauce* 19 11 30 63% 37 48 85 44% 1.5 COhort StUdy
Pesto cream* 37 29 66 56% 19 30 49 39% 1.4
California rolls* 21 14 35 60% 34 44 78 44% 1.4
Mushrooms* 32 26 58 55% 24 31 55 44% 1.3 i °
Broccoli* 34 30 64 53% 22 29 51 43% 1.2 Case ContrOI StUdy
Carrots* 34 30 64 53% 23 28 51 43% w2
Potatoes* 39 41 80 49% 17 17 34 50% 1.0

*Excludes 1 or more persons with indefinite history of consumption of that food.

Source: Jani AA, Barrett E, Murphy J, Norton D, Novak C, Painter J, Toney D. A steamship full of trouble: an outbreak of Salmonella C.—\l-‘w‘ & ‘ D ‘\ ¢

Typhimurium DT 104 gastroenteritis at a holiday banquet-Virginia, 2003. Presented at 53rd Annual Epidemic Intelligence Service .
Conference, April 19-23, 2004, Atlanta. 4\,3.1\.;.4;}(\
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