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Epidemiology = Y Control Health Problem
|

Distribution Determinants

Descriptive Epidemiology

w [__ 3 Outcome
L |

Test of Determinant

Ratio ‘ Not Ratio
1.RR 1.Compare Mean
Think oi this as l?we standgrd 2.0R leorreIa_tion.
dimensions used to track the 3.Survival Rate
occurrence of a disease ) X
4.Chi square

credit slideplay

1. 92UNAINYN NNANTINANWY Epi = Upon ,demio=Population ,logos = Study
2. 9¥UNAINEN UNNEDN N19ANE (logos) Mrnri NM3nsyane (Distribution) wazmanwszeiladaides
(Determinant) aaslsavawnnsallaalunguiszang (demio = Population) 1@W1% (epi = upon)iiNain

=2 !
uannsAne lgnisrauanilymganaw

Epidemiology is the study of the distribution and determinants of health-related states or events in

specified populations, and the application of this study to the control of health problems

3. svunaAnen aaiuwinlu 2 GeamdnAe n1snsvans (Distribution) LAY avppisatiade RenTivin AR
Ti‘m%u (Determinant)
4. nanszans daulunjauunany Time Place ,Person
5. Determinants ARMIANNANNLS (Relationship) wiiaiilu
1. Causal Relationship tlugnmalnenasiivinlsfifalsn msnuflazagiintdadeides (Exposure)

KX v

Wuawmannliiialsa (Outcome) AsdaeilunisAnuBuain Exposure uaamnaw il

L L e

drentidnia Outcome virall TeiAe Prospective Study
2. Non Causal Relationship Saaudaiug usldlfiduamglnanssiivinliiinlen Iennsdnmi
Guannlsa (Outcome) Wdannudaundy i ldduda Exposure 138 14 azagilausiieadnd
ANANALS wiililanunsnagylddn Lﬁummaﬁﬁﬂﬁﬁmimﬁu
6. Lﬁ@ﬁaﬁﬂmmﬁﬁ WLFNHAMNANAUS peingsauagianii Causal Relationship 814aziinann Bias By

Confounding ,By chance
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1. Bias & By Cofounding Factors
2. By Chance (Type 1 & Type 2 Error and Screening Test)
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1. 92UIPINE
1. A13n3¥ane (Distribution) TeuA
1. gUANNIRlAAINYNIBINZTFAUN
2. 2INNTUAZAINNTLAANTIANNZITUANWY
3. UsslAnuesnsfuAIUN (Breast Cancer Type)
4. FTUZARNLTUAUN (Staginig)
2. ﬂ@ﬁ”ﬁLﬁ'mLmtmmmmmﬁmﬁmu (Determinant)
1. fladei@emessiBasuy
2. ANURTBINZFUAUN
2. Intervention Tun1sAILANNZIELAUN

1. NNIAANIBINZTIUFAUN

2. MISNENSTUAIUN

Incidence , Prevalence ,Age Standardized Incidence Rate (ASR)

o

1. auEn19nd (Incidence) Wiy anuause Tl ludaananlanatuile (Inld 1 T) wns sae Useansngu
LGN (Population at risk)
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1. cases azaNaINAUL 2562 Hilunzf i uNnSlTIne a1 1510 AU
2. wuseludlull 2562 a1uau 200 A

3. W@eTanlud 2562 a119u 10 AL

¥

Tuszndnedl Audjeananwidn 2,000 AW aneawaan 3,000 AW AWAATITWATY 400 AW AUAEATUMC
500
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Rate & Ratio Elu‘]
Mortality & Morbidity Rate laun
1. Crude Morbidity Rate
2. Crude Mortality Rate %178 Crude Death Rate
Case Fatality Rate

Age Specific Morbidity Rate A8 8f19n19tlamndasangsine doutazldinllAuon

> w»

Standardized morbidity rate m'"m"])
5. Age Specific Mortality Rate A §939N19518ANT48E5N47] gouitas 1l Aoy
Standardized mortality rate £11497)
Fertility Rate
1. General Fertility Rate (GFR)
2. Total Fertility Rate (TFR)

3. Net Reproductive Rate

Age standardized Incidence Rate (ASR)
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Standard Population azvinnisnuunilseansuiiinia age group az 5 1 dnluusiazdasanginau lag

HazanyiarnAazily 100,000 AU WTR 100%
%1 Age Specific morbidity rate 184UFAYTI8NE WAIANUFLE Standard Population U8393987/1i1

aniumEagaNd Faruautlaainle (Adjusted) aaniii wiseae dseansnguides fazls ASR
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Area 1 uaz Area 2 Hilszansminiuma 300,000 AW uazdgiaaselusivinduae 400 A WA 2 Area |

Andaurlsrrnsreduwsiazdasans AU AIA1INAINETN

Age Standardization incidence rate (ASR)

Aoy Area luu #l ASR unnnaani

Area 1 B c Area 2 B c
Age Group Population | New Cases Age Group Population | New Cases
0-14 50,000 100 0-14 25,000 50
15-59 200,000 200 15-59 210,000 225
>=60 il 50,000 100 | [>=601 65,000 125
total 300,000 400| total 300,000 400

Crude incidence 133.3 |/100000 Crude incidence 133.3 |/100000

\{la Downlaod Excel 1Wn1 uaansansiaauidnliflu Sheet Exerciset azlddayamniumnasdsans tne

2 Area § Crude Incidence rate WinfiuA® 133.3 / 100,000 Us21ns wiid ASR sinari Iael Area 1 8 ASR

=138.1/100,000 1/3211n3 #1N91 Area 2 N1 ASR = 141.6 /100,000 1520107 k&A1 Area 2 |

o

r‘ﬁl o v !
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pulation 2020-2025

.

I — | | == |
Area 1 B c D=C/B E F G=D"F
Age WHO Standard | Standard Pop to | Adjusted
Age Group Population | New Cases
specific rate Population be used Cases
0-14 50,000 100 0.00200 26,139 26,139 52.28
15-59 200,000 200 0.00100 61.921 61.921 61.92
>=60 50,000 100 0.00200 11,940 11,940 23.88
total 300,000 400 100,000 100,000 138.1
Crude incidence 133.3 |/100000 ASR ( 138.1 ‘P1 00000
Area 2 B (o4 D=C/B E F G=D'F
Age WHO Standard | Standard Pop to | Adjusted
Age Group Population | New Cases
specific rate|  Population be used Cases
0-14 25,000 50 0.00200 26,139 26,139 52.28
15-59 210,000 225 0.00107 61,921 61,921 66.34
>=60 i 65,000 125 0.00192 11,940 11,940 22.96
total 300,000 400 100,000 100,000 141.6
Crude incidence 133.3 |/100000 ASR < 141?,)100000

fazifeubaunzduinuniulsunasine fdnazUfudae standard pop drnsandasyaidnlilly Table

Exercise2 azlidnyaninnsamuans @31 Crude incidence rate = 31.1 slauauilszanssiall usl ASR =

30.1 Flanaullszansmatl

pendl \WHO Standard P lation 2020-2025
AgeGroup | T anaar opuilation =
0 1,822
— : fayauzasunlasanisduanus 5 1 (2556-2560
= = IROERPE D  deyauzniusnualannisauaiu 5 1 (2556-2560)
10-14 8.597|
- G=D*F

B C D=C/B E F D
2024 8222 30-34 292,175 46 0.00016 7.605 7,605 1.20
25-29 7.924) 35-39 282,208 173 0.00061 7.145 7.145 4.38
3034 7,609 40-44 297,513 354 0.00119 6.590 6,590 7.84
3539 7.145 45-49 290.650 554 0.00191 6.038 6.038 11.51
piadag 6.5 50-54 255,072 581 0.00228 5.371 5,371 12.23
B bt 55-59 209,463 534 0.00255 4547 4,547 11.59
50-54 7
2054 $371 60-64 161,750 381 0.00236 3,723 3,723 B.77
55-59 4,547

65-69 113,240 333 0.00294 2,955 2,955 8.69
6064 3,723

70-74 o 2.210 o
65-69 2,955

75-79 0 1.515 0
70-74 22100

80-84 o0 905 0
75719 1,515

85+ 0 632 o
80-84 905

total 1,902,071 2.956 100,000 43,975 66.2
85+ 632

Crude incidence rate /sl 31.1 ASR 30.1
otas 100,000
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Epidemiology Study

NN NTELeaNEN JiRgUsvasAineAndnanmniviniiialsrAearls (Causal Relationship) vadnla

amnsnazigainame e finndieslshetadaidasnduiusiulsainidsdnm nisAnsmieszunsanentiy

uelaitlu 2 nqulugy uazusaznguianisouantdeaaslylsan

1. PM9ANE"AENAIN Outcome (Disease) wannudanlildn 1a5u Exposure sl 3endn Retrospective
Study nguiun lius Odds ratio uazliasnsauanlsan Exposure Wluameivinliiia Outcome
A
naAnEnguilaun
1. Case Control Study
2. Cross Sectional Study (Prevalence Study)

2. NN9ANETIENAIN Outcome (Disease) kannnsiawllan 1650 Exposure visaly 3endn Retrospective

Study nguun leus Odds ratio uazliamnsauanlsan Exposure Wluamsivinliiia Outcome
“ A

naAnnguilaun
1. Case Control Study
2. Cross Sectional Study (Prevalence Study)

3. n13AN®IENAIN Exposure udamanx 1L Outcome F8n4n Prospective Study nnsAnetlszinnil
ANN90UN Relative Risk (RR) 1o wazanaazagilin Exposure ilusiume] (Causality) 16 nsdnsnguil
leun

1. Cohort Study

2. Intervention Study i1 Randomized Case Control Styudy (RCT)

Type of Study and Epidemiological Test

Type of Study Causal Relation

1.Cross Sectional’ OR? No
2.Case Control (Retrospective Study)'  OR® No
3.Cohort (Prospective Study)? RR? Yes
4 Intervention Study (RCT)? RR? Yes

Remark : 1 = An®1a7n Outcome 1w Exposure, 2=An®1a1n Exposure WAARARINANTINA Outcome

3 = ¢inan Odds Ratio, 4 = ¢&ifann Relative Risk

o . o ﬂ. o s ﬂ. ﬂl o Y a
NITNARBAUAIMNANNUDS I.‘W’ﬂ‘l)i’lﬂ’lLﬂﬁlﬂ’i’ﬂﬂ@@ﬂL’NEN‘VWI'ﬂ‘VILﬂﬂT’iﬂ
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TunmesataNdniusiNemavinvzalasedeasiininalsatiu andusesldnismagaunieain

Ha9aN3 T3z AN N RanANIwIwiEL 100 Tludaansaliiianzasdanisamszyimnegans 1w Strata , SPSS

AULNNITUIANNANNUE TN 2 UL A

1. msaezikuusany tneld 2x2 Table Wiann OR %38 RR waz Chi square @4wfli Non parametric

Statistic Ine UM sNl Norminal 1132 Ordinal

2. msimnzilneldirreslanieadin WeAulnunaaiumaudsndu Scale Tae’ld Parametric Statistic

oA

1.

2
3
4,
5

Compare Mean Al t Test JPaired t Test , ANOVA

Correlation

Regression 1;“\1 Linear & Logistic Regression ‘1;“\1 Simple Lag Multiple Regression
Time Series Analysis

Survival Analysis

szinnuoanils

%1 Mean & SD Statistic

Norminal

Ordinal

Scale

Tadle Non parametric 11 Chi Square ,OR,RR
111# us 1 Mean Non Parametric wuy Ordinal

rank &

i Parametric 11

Compare mean (t Test, ANOVA),Correlation

Regression, Time Series,survival rate
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Screening Test

P

AYINANTANNNINENNIVBIN19RIAN 1 BIUTIFNT UAZAIINANTATBIYARININNNITUNNENHAI N
WGienaney inWsesdl Screening Test fide wnlalaevialy Tianduseslddidesmyniinus iy uasndrAty
Ao o s A . Y ' A A oA A A . ~ s v &

ARAWYWAN 1Wa Screening Test uaa +ve AsaAsaatatududnuile e luiFesuziiaiuuilu Gold Standard
Tun93tiadt faslfuatiuiie (Tissue Diagnosis) N9aziendiuiiaainfaunniauaeusiuninmany HuEed

#i1n a9ld Mammogram {4 Screenig Test Aau G159AunneianunaLa894e (BIRADS >=4) Aatidansaadiuiile

]
o =

azilildninennsinegsnta Wilnds:lalgean eluidesaes Screening Test s HAwT 6 fa Arasvidla
TR EUAZARN AW IAN A
1. Sensitivity
Specificity
PPV (Positive Predictive Value)

2
3
4. NPV (Negative Predictive Value
5. False Positive

6

False Negative

Screening Test
Confirmation Test
Total
+ve -ve
e +ve A B A+B A=TP | B=FP
-g ﬁ
8 72 -ve G D C+D C=FN|D=TN
Total A+C B+D A+B+C+D
Sensitivity = A/(A+C)
Specificity = D/(B+D)

Postive predictive value(PPV)= A/(A+B)

Negative Predictive Value{NPV)= D/(C+D)

Cancer Detection Rate (CDR/1000) A/(A+B+C+D)
Cancer Rate (CR/1000)= (A+C)/(A+B+C+D)

AsyanuAIsnauntnAanis Screen nszuunsaunasdanis Confirm

Screen2 —* Confirm2 Screend = Confirm4

Targeted Mammo Tissue

BSE h CoE I’ us ’ gram . Biopsy
Screenl ——# Confirm1 Screen3 =¥ Confirm3

Bias
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AL FBININALBTN 91U UDUIH 3

B vizald Aa

1. By chance Tneiannzlunadinen p value < .05 Wanias ws1zllan1a (Chance) ‘ﬁl%ﬂﬁmﬁmuuﬁﬂm
yiaifluaa vida Type 1 Error

2. By Confouding NMINAGALLAIRAMNFNWUET 819aziinan Exposure Aswinsinen Tduiusiu
Confounding Variables Faifluanmmasnisvinlfiin Outcome Hulpamse v Exposure fananad]
ARSI outcome AvnnsAneN

3. Bias vise aARlLaAdE vinamu Adafmaivn W lddeyaidouullandediassaiilnadlauas
Taifela apAnwLLeglduA

1. Information process bias [;1;\‘1 ILsl Data Collection,Data Analysis ,Data Interpretation bias

2. anflunamaunideya (Data publication) Tnaduuwsltiunaziueunsdayai good Result

11NN91 bad result

'
= 1% o

= = L . ) Aa A o
3. 9AR WNIINANTUILNANN (Reviewing bias) 4 Reviewer NHANNANADL

v
o o

7?J’QEWNVH\1UQHW?‘@
\ \ . a o A To Ao A Ao &
NWAL ACANHNAFANTTN Bias quiuﬁi’ﬂiﬂﬁ\uqf]uQ'ﬂﬂLW'ﬂﬁ]WNW

4. aARAINUMANYUATIUAY (Funding or Sponsor bias) 1113AE7 lavu anuEdmndudiues

NARAUTINLIINNNN99 81T eiand bias
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Epidemiological Study (N19AN®IN199ZLIAINE)
Content

1. ﬁ’]”lmxmqf;lLL@S%NM@HH’]?%HH’W]WQ?ZUWma‘ﬂiﬂ
2. Ussnna89naANHINNNIZLNARINEN

1. Cross sectional Study (Prevalence Study)
Case Control (Retrospective Study)
Cohort Study (Prospective Study)

> w0 N

Intervention Study : Randomized Controled Trial
3. Systematic Review & Meta analysis
4. nsArzianuduiuseszueanentagld 2x2 Table
5. @naenulsyna
1. Video : Epidemiology made Easy Dr.Ranil Appuhamy

2. Epidemiological Study '

3. Excel ﬂiwﬁmzy ASR,OR,0OR,Chi square,Screening Test

AMNUNLLATTUADUNITANHINIGEUIAINEN
NSANHINITTUNAINEN ABNszUUNIAINEAansiiefazaauatnw Taelddeyalusziusyains uazAandunig
AnunlneAniiaieFaassassd (Ethic) TnaNdunausasalili

FIANDINAIANEN

[N

2. @enisznvnsfnn

3. umumNLazinMzideya
4. uilanadwsiile
5

PENNUNANTANEN

Ethical
?
study select a study collect and  interpret Cepont
question type analyze results findings

data

Credit : Dr.Ranil Appuhamy :Epidemiclogy made Easy

EPIDEMIOLOGICAL STUDY un.ga7id glsgnifna 12
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Cross Sectional Study (Prevalence Study)

= % 0 A > . \ = L
\uns@nm daganeguninaenguilsyansitailusiounu (Representative) Tutasaanlananils (Point in
time) IngldutuaaLnN WsRAZYIN Health Survey WdgnisafiunisfiAnldaneligs anunsanazilsziiuaausiasnis
NNGUNMN (health need) udazaunsnlsziluduiussendng tladeidas (Exposure) iU Ua&Ws (outcome) ot wailal

anwnsauantadn Wuanmniviniiialsaiiis (Causal Relationship)

“ ANANFN I lN1TUNANNANRUSTRINNIANHIWLIL Cross sectional study A8 Chi Square kA Odds ratio **

CROSS SECTIONAL STUDY—X prevalence studies

representative

relatively inexpensive
assessing exposures/ outcomes
assess health needs

caux't y

questionnaire
point in time

Health surveys

Credit : Dr.Ranil Appuhamy ;Epidemiology made Easy

EPIDEMIOLOGICAL STUDY un.ga7id glsgnifna 18
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Case Control Study (Retrospective Study)
\unnsAnizuann Outcome Tnauanilu 2 nquaa nquiilulea Au nquilaidulse (outcome anaaslaildisn

Ailel 1w Early Cancer Staging {lwsiu ) aanduaudaulildniinnsdudatadtdeszald (Exposure) nanguiilulsaniy
nguilalon

CASE CONTROL STUDY

2 2 2 ¢
past exposures J 2
9) outbreak , ‘ )
mVeStlgat’on cases d/Sease

risk factor B
risk factor C

risk factor D

<>
‘

RLLELD

controls
odds of being exposed - caseT

.......................................................... = 0dds Ratio (OR)
odds of being exposed - control <L

Credit : Dr.Ranil Appuhamy ;Epidemiology made Easy

N9AUIUANLREN (Odds ratio : OR)

Odds ratio (OR) in Retrospective or Cross sectional Study

Outcome
Yes No

Yes A B
_(A*D)
T(B+C)

Treatment
=
o
2
Q
3

-

or-*
i
ws il

[

i e standard emor of e g oy raso teirg

i) ] 1 1
SE(la( O]} ~ \,'; beeEeg
and BN condoence yervad

8% OF < xp ( lo{ON) - 196 < SE{ln(ON)) ) vo  exp [ IafOm) 1 106 « SE{M{OR)) )
Credit Mtps://www. medcalc org

Odds ratio A AR1lsTHIINTIANIDIAINLAEN ITAAINAT odds 199 Exposure 13698 Odds 199 Ngsl Non Exposure Tag
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Module 2 - 15

OR = ad/bc
N15ATUIRL 95% Confidence Interval (Cl) 229 OR lagAuIIaINgns LU

1. OR wa@mDe 91 Taden@eailanudniusiunisnalss (Associate)

OR<1 waman 91 tTasedssannsaintasldlfiinlsals (Protective Factors)

2.

3. OR =1 ugaais 91 Tadadeslifianuduiusiuniafnlsa (Not Associate)

4. 95% Cl 299 OR laifiAnlaAuilesinu 1 uanedn RauuansnsaenediadAynieas

5. 95% Cl 284 OR A laAnuiiennw 1 uanedn lifiasusnsineaeneihioddymieadia

odds of being exposed - case l _
S i, SO S RGO T OR.)
odds of being exposed - control ‘L

advantages

OR > 17 associated with disease ,
quick and cheap

OR <1 protective good for uncommon diseases
OR =1 no association disadvantages

not rare exposures
control selection

recall may be a problem

Credit : Dr.Ranil Appuhamy ;Epidemiology made Easy

W LduLtﬂz‘iﬂﬁﬂﬂ‘ﬂﬂﬂﬂﬁiﬁﬂﬂ’] 1wy Case Control

1. qaweu unsAnmiivinladne Anldanelaige
2. qnsat Ae M 1NANY Exposure NdnHaLas n1si@anngu Control uay nsnxndaudnlidndaadedeeiza

anatTyu13ee Recall

______________________________________________________________________________________________________________|
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Module 2 - 16

Cohort Study (Prospective Study)

Cohort Study tlunnsAnsNEuan ulenguilungudndaadedas (Exposure) fulaidudalaqeides (Non Exposure)

aniuAean i wiaznguilaedulsanau lidhanau

COHORT STUDY

risk factors exposed “ - @

oo compare disease
outcomes
risk of disease (exposed )
Relative Risk (RR) = .. ' 7

risk of disease (unexposed)

RR > 17 (increased risk)
RR =7 (same) RR <7 (lower risk)

lCredit : Dr.Ranil Appuhamy ;Epidemiology made Easy
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Module 2 - 17

NSATUIUANLAE (Relative Risk :RR )

Relative Risk (RR) in prospective Study

Outcome

Yes :
No Incidence Exposure

Yes A B /

_(A/(A+B))
RR =c/coy

%

Incidence Non Exposure

Predictor
=2
(o]
(@)
o

_a/(atb)
T e/(e+d)

with the standard error of the log relative risk being

1 1 1 1
SE“"‘“*”:\/‘*:' 5% oFd

a

and 95% confidence interval
95% CI = exp( In(RR) - 1.96 x SE{In(RR)} ) to exp ( In(RR) + 1.96 x SE{In(RR)} )
Credit https://www.medcalc.org

Relative Risk AT421WAN Incidence 183n19inintsnlunga Exposure #1369t Incidence 184n134inTsalungw
Non Exposure Iag  RR = [a/(a+b)] / [c/(c+d)]

N15ATUIRL 95% Confidence Interval (Cl) 229 OR TagAuIniaINgns lunIw

1. RR hamada 91 Tadendefanuduiusiunianialsa (Associate)

RR<1 uanan 491 tasendssanunsnindesladlinialsals (Protective Factors)
=S 1 o dl 1= o o 6o a .

RR =1 wanaie 91 Tadendealidanuduiusiunisinlesm (Not Associate)

a o

95% Cl 184 RR @A laAuiiesinu 1 wansdn Spauuansisadneldad1Anymnineg

)
3)

a o

95% Cl 984 RR #Alaamiiedu 1 uanedn ladfinauuansisadneldadArymie

o A w DN
)
=)

AALAUUAZANADEUBINITANHILUL Cohort Study

v A

1. qawu unsAnmlldrandhinafinna Exposure ldne (Time Sequence) dndlaauduiug aziilu
ANNANAUS WL Casual Relationship wisaiiluanmnaasnisiinlsaiiu

2. ansen Ae AldAege lwmigdusunsAnenlulsainulitias (rare disease) nsfnmunguituang iy

a o & vl a | o =
THZINTNUTU quuﬂﬂﬁyﬂqluﬂ’]?mmmqﬂﬂ@qﬂ'ﬂwqﬂ’]ﬁ‘ﬁﬂ‘]ﬂq
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Module 2 - 18

Intervention Study : Randomized Controled Trial

Randomised Controlled Trial

best interventional study design

investigators
outcome

£\

intervention disease

drug

compared | symptoms

death rate

study population i
Y populaci Giibaine double blinding

randomised

0 no dru
participants 9 no influence on study

control

Credit : Dr.Ranil Appuhamy ;Epidemiology made Easy

Intervention Study iy best study design Af Randomized Control Trial (RCT) Wiaeann

=

1. ﬁ’m’]ﬁ‘@:u (Randomised) NGNAN®EA (study population) Lﬁunq'uﬁﬂm (Intervention group) ﬁﬂﬂ@lmmﬂ'
intervention vi3aliien wisaliniesnenaeRansleasni9uil wuaznguAcLAN (Control group) AanguT tuléld
Intervention vi3alsfenuaan (placebo)

o o & Aa &£ > ] o = | P \ Nae o o oA |

2. FANAANS (Outcome) MAATWAINTY 2 NAN UazINNITFaLRLHANLANFN I Wa R Aryrza ld

3. #n19 blind gvinnnsdnen (Investigator) Wialaldinaudinguluuilungulif intervention vidanguluiilungu

AILIAN
AALAULAZAAARLUBINITANHT WLL RCT

1. qaiu dunsAnsn dreurihaanitadeliuinadng aanudniusils aadu Causal Relationship {inneg
dszanafidnm vinlins 2 nguittenagnidenivine)iu vize s 2 nguisaulsdumileniu s1aiunsed nqumnils
Yo . = ' M Yoo .
1651 Intervention ’ﬂﬂﬂzguvluvl,m‘]_l Intervention

v v ¥ v

2. qndat Ae funugs fdesldnguiegnamin uazliunansiinlianisoiinisfneuuy RCT e
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Module 2 - 19

Systematic Review & Meta analysis

SUMMARIES

systematic review meta-analysis

studies of
similar design

relevant studies single summary result
assess
synthesize . ﬁ
interprets

uses data . :
summary combined analysis

I

[ i

Credit : Dr.Ranil Appuhamy ;Epidemiology made Easy

1. Systematic Review \{lunnmunauianansiineqdesiuiFesiisniasdns antiminnistszifiv nsef ua
o o y dgl 1
duamed ualeuseeuduun o

2. Meta AnalysisiilunimunauienansiineqdaFesnisminnisdnen Tnaldenianansfieenuuunisdnen (Design
study) Nwdaniu i dayaanua A BLMATMATTE HTNTwI e ing g adeyadanmantiy

(Combine analysis) \aagiuanisdnsiflusaeuagiifien (Single Summary Result)
a d s [ o a ¥
ﬂ"l?’)Lﬂ‘i’]gﬂﬂ‘?q&lﬂ“wuﬁﬂﬁﬁﬁzuqﬂ'J‘VIEI”ITﬂEﬂ‘ﬁ 2x2 Table

1. 1nNIzUIAInNen AnTATIEANANTLS 311979 Exposure Tl Outcome Tugiaes 2x2 Table e
1. RR (ﬂ?ﬂjﬁlﬂu Cohort /Prospective 1199 Intervention Study)
2. OR (ﬂ?ﬁﬁl,ﬂu Cross sectional ,Case Control / Retrospective study) 8110191 N34 chi square Test
2. NIUATIEHANNENNUS A2e OR ,RR v iflumsnssiuuidng Hlldudeu wiidasin A arunsninmed
Fautls?iiilu Nominal e Ordinal Wity usilumoauaie nsAnsiuilfoualszinn Scale fae Fsdifhudas
1iTusunsuadinc 19 1iu SPSS (Lﬂu‘[ﬂmnmﬁ'ﬁﬂﬁm:mzhulmgé’umﬂ 1NN9N strata Y38 Epi Info) 111

Compare Mean (T Test ,Anova) ,Logistic Regression , Time Series Analysis , Survival Analysis usu
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Module 2 - 20

3. spss AnldsunsnlunisAuans Risk lieyn OR wax RR 1iuiu inldazman Wald A& Analysis -->Cross Tab

fiaNu190%IN 2x2 Table 3AT121lAYIA Chi Square Waz OR 9138 RR 16

13 Crosstabs: Statisties b
&n Q [supses ] ¥ Chi-square I\ Corelations
&m e
s ‘ rNoming—————— [Ondinal————
Y H e
£ |(m— o o
e FipuandCramersV | | T Somers'd
& rec_can L 1 ery » |
an — N s Lambda | Kencall's tau-b
&t - - " Uncerainty coeficient | 7| Kencalfs tau-c
& tossy0 — = -
& oo - =
& smarses Nomenal by Interval | [ Kappa
4 siopey _— . Ten ¥ Risk
Oy SUMered Lo chants oL Mciemar
| Bupgrass fatkes
Test common 0dds ratio equals D
rogutar * aarlyStage Crosstabatation Risk Extimate
Count 5% Contasnca imenvad
Valus Lowar Lppsr
i ] Odas Rato for regular
Early stage | Lats stage Total (Reguinl 1 Non Regusar) 1285 1 068 1544
teguiar  Regular 1300 550 1850 For cohon eanyStags =
Non Regular 458 248 707 Early stage . e L5
Total 1754 700 | 2857 m‘mﬁ”"'s"" = s4s ray w5
N of Valid Cases 2657
Mantel- Haenszel Common Odds Ratio Estimate
Estimate 1285
In(Estimate) 251
Std. Error of In(Estimate) 094
Asymp. Sig (2-sided) 007

Asymp 95% Confidence Common Odds Ratio Lowar Bound 1.069

Intarvai Upper Bound 1.544
In{Commeon Odds Ratio) Lower Bound 067
Upper Bound 435

The Mantel-Haansze! common odds ratio estimate is asymptotically normally
distributed undar the common odds ratio of 1.000 assumption. So is the natural
log of the estimate

-
a

4. Wesannlisunsu SPSS Hanans Aasldlisunsny Excel iWeugnsnisAuans OR,RR,95% CI,Chi square WAy
918N P value uae Significance alddayalu n1319 2x2 udn azAwIAImMadia i Click e Download

11lsun38 Excel

Total Lower Upper S
Ot D- [Rret) | 1085 1.020 1154 sig
E+ lor ey | 1285 1.068] 1.544| sig
1,300 sso| 1850
g & ChiSquare |  P-value Sig
458 249 707 | i Square (Cochean) 7.18| 0.02] Sig
Total 1,758 7| 2557
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Module 2 - 21

NISNARALAMNANNUSNINTLUIAINETRAZNNAD B

Content
1. RNUNIEUVBININAFDL AN NENAUT
2. dszinnaessaile
3. MMARLANYAFIU
4. nInegeuninszuimInenienld ¥n ORRR,95% CI ,Chi square a1n 2x2 Table

1. Exercisel : Epidemiology study 1
2. Exercise2 : Epidemiology study 2
5. NNINARALAYE Parametric Statistic
1. nsAns Submenu Data Analysis 11 Menu Data 2184 Excel ileALAnIANNATR
2. Exercise 3 : N3k Excel lunnsagaw 2 samples t Test
6. lanaianulsynal

1. Video n19 Install Analysis toolPack U Excel

NNINARDLANNANNUENITZUAINY AL AT

Epidemiological Study °

A w0 N

Excel 98 OR,0OR.95%CI.Chi square °

AARINNNEUDINTNARALANNANAUS

Epidemiology [ § Control Health Problem
I

Distribution Determinants

Descriptive Epidemiology

Epoure B outcome

Test of Determinant

Ratio | Not Ratio
1.RR 1.Compare Mean
Think of lhis as llhe stan(?ard 2.0R ZZCorreIation.
dimensions used to track the ‘3'Survival Rate
occurrence of a disease =
4.Chi square
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http://doh.hpc.go.th/bs/issueDisplay.php?id=413&category=C60&issue=Epidemiology#foot-note-1
http://doh.hpc.go.th/data/bse/EpidemiologicalStudy.pdf
http://doh.hpc.go.th/bs/issueDisplay.php?id=413&category=C60&issue=Epidemiology#foot-note-2
http://doh.hpc.go.th/data/bse/exercise_risk.xlsx
http://doh.hpc.go.th/bs/issueDisplay.php?id=413&category=C60&issue=Epidemiology#foot-note-3

Module 2 - 22

1. 92UNAINYN NNANNTINANWY Epi = Upon ,demio=Population Jlogos = Study UNNED AN (logos)
ety n1snszane (Distribution) wazwnanmezeifadeides (Determinant) 1aalspvzamsnnisnilagly

nqN1sza1n7 (demio = Population) 1aW1E (epi = upon)LW'ﬂﬁﬁm@miﬁnwﬂmjmimu@uﬂtyma;mmw

Epidemiology is the study of the distribution and determinants of health-related states or events in

specified populations, and the application of this study to the control of health problems

2. NIINARAUANNENAUS AD N1TENITUILNIININEDA TUTIWATLUIUNIININGAIERT [iNauN9n axls

o

\luainp (Causal Relationship) vizalunsiinigaigaimnanive kil fazundnaslsiuiade@as (Non
Causal Relationship) iaaztinllgnismanmniiuiasesiall Teantsmaaeuiusedldnismaseuneain
Feannsnuenidu 2 dou fie Nsmesaunatifaniz tinssunainegeuld (OR,RR,95% Cl 184

'
aa o

OR,RR) uaznmsnagaunieanfing lnldluniadnldienizinszunninen

dszinnuasnaunds
saudsutiaddu 3 atia laun

1. faudsuuy Norminal ﬁ@ﬁfJLLﬂTﬁLﬂu%@G?ﬂﬂﬁi’N“] Vi WA @nnunnansa il udazsryAtzesdiuls
WU 1=IWATE LAY 2 WINALIWAUCN wiAnsalaassnataaanaliliy Character Td@unantnuiuan au
Ao 9 Auld

2. Faudsuuy ordinal Aefaudsssianansy 1w nsdamandianela i 5 andu 1=fenelatiesnnn 2=
fawalattas 3=fawalathunans 4=analaunn s=iawelaatnaunn faudslesnni Arvesiaias 1

=

a3t NILan au Al w13 Auls waz Annuianala 4 TdlMiu 2 wihaesaauienala 2 ieauws

1
aa A

awnsnuantadn Auianala 5 1annda 4 uay 4 1ANN9T 3 U@ ﬂ@ﬁgﬁuﬁmﬁ;mﬁ@mmam RGN
YANGRR WL ordinal & Tnewianas Mean Rank wnu Mean Aidudniade wnu lumma s
wipialungunamininn anaazaulaslimimiuon au gos v fuld Wi nsminsnefaes
nsAnEA AN GPAX iRanN nstiunsm x Amuaumilauiin udshaninssaie sy Geeerzingsd
Tunsthnnld menzdslansa A B ,C D Aldludautlsilszinm ordinal ldanunsnianuanauniuls

3. fausuuy Scale Aadulsiaaniumiagdniiuiage gy dmin W flans daugaiuiums An
Cholesterol luidaniu mg% ihusu fulsszamil anansavnd Mean & SD 1 uazdaugs 2 wms
Azilu 2 YIN1e9dIuge 1 1WAs

4. mansudidaudaiiulszinnle azvinliisnaenladdnasld Test azlalunnammonudniug seudne

Exposures it Outcome (A311919M1471] A11A"9)
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Module 2 - 23

Uszinnvesaiuls

Norminal  Tlailg Non parametric 11 Chi Square ,OR,RR

Ordinal 1318 us 11 Mean Non Parametric tuy Ordinal

rank 1g

Scale 151 Parametric L1
Compare mean (t Test ANOVA),Correlation
Regression, Time Series,survival rate

NMINARAUANYAFIU

Hypothesis Testing |-

‘L= One—tailed—l

Two-tailed Left-tailed Right-tailed
Hy: p =23 Hy: u =23 Ho: p< 23
Hy: u# 23 Hy: p <23 Hy: u> 23

af2 «
Do not reject Hy v v Do not reject Hy Do not reject H

0 3
Reject Ho—l ‘— Reject H, Reject Ho—l

nig

NARELANYAFIU AvLlsznausae

1. H, %78 Null Hypothesis ¥saAaagaatlszansinii fsaunsanua s 2 wuu Ae
1. WU two tailed (MuualfA@asvini)
2. WU one tailed lag duflu left tailed (MuualfARAgNINNINYTeWINAL) %8 Right tailed
oA ey e
(AaastiasndnyTawinhy)
2. H, vi7a Alternative Hypothesis WaALeataatlszang Tuwiniu (2 tailed) vi3e Wasndn (naifiuilu Left
) - ! ~Na . . ¥ o aa v a Vo | A
tailed) %38 81NN (neiiilie Right tailed Taadnyinnnsmageun1eadiuda Aaanuuanmnaiueeed

HedAtyneatia wansdn Uias H, awiniuseniy H,
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Module 2 - 24

3. AUFLUN1IMAEELFE OR 138 RR Thd aZ¥NN13ANUININAIAT 95 % Cl 984 OR 438 RR 81A1 95% CI T

fAnlaeinu 1 uaseddauwAnset et Atyneatia (Ufias Hseniu H,
nsnagauvunszuinInenBanld w1 ORRR,95% Cl ,Chi square a1n 21l2 Table

1. duflunnsfnenfiGuann Outcome faw wdanlimnanil Exposure videlsl 14ur Case Control vite
Cross sectional Study La3 AnemageLinsrLnatianld Ae Odds Ratio (OR) wmaaeylddnd]
ANNANTUETIUW wh Tdaun90agL9n WA NdNWusuLL Causal Relation ship

2. dufunnsAnEfizuann Exposure At udaAnanalldneminaniAn Outcome viae i luA Conort 1130
Intervention Study ua? Anmagauiinsrunaiionld A Relative Risk (RR) e magaylging
ANANAUSTIW asnsnaglan e uduiusuuy Causal Relation ship v3a Exposure uanime lif
\in Outcome @aAARESAL Time Sequence TB4NITANEN

3. A NNINE1UITIEAZIBEAYas Epidemilogical Study 71 Link Link 318azi@en

Type of Study and Epidemiological Test

Type of Study Causal Relation

1.Cross Sectional’ OR? No
2.Case Control (Retrospective Study)'  OR?® No
3.Cohort (Prospective Study)? RR? Yes
4 Intervention Study (RCT)? RR* Yes

Remark : 1 = #n®1a7n Outcome 1111 Exposure, 2=An11a7n Exposure WRIAARINNFINA Outcome

3 = ¢i937N Odds Ratio, 4 = i8N Relative Risk
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Module 2 - 25

LUININITANT

Population ,Sample ,Exposure,Outcome(Event)

Retrospective duvin Outcome —>Exposure

‘ =
I— S Oi!somoﬁ '!qout-coml_
Population —w | Exposure | A ]

rNo( exposed L c +]

Exposure = Qutcome

Prospective

Credit - https.//www scalelive com
4u52EN4 (Sampling) a1nilseanng (Population) ANF0ETILE axviniTum1919 2x2 table TAEULILILELY
avmasmnesinlidnazidli Case Conrol(Retropective) #7@ Cohort (Prospective) ieTiazinvuna ab.c,dfe
d9uun9 (row) aziilu Exposure (1850 (+ve) vigalallasy (-ve) wazdauaed Column Aagdquaed Outcome Liu
Disease (1178l +ve laitlael -ve) ﬁiﬂﬂﬁuﬁﬂmﬁ“‘uﬁwﬁﬂ Time Sequence latl
1. &Buan Outcome i utiuilungutlaerulsitlag udaniudenulin Exposure sndndavite liasai
ﬂ@:uﬂqmmﬂﬁiﬂfm auiflun13@nEwLL Case Control (Retrospective) 198 Cross sectional ¥
AUIUNIAT OR LAY 95% Cl 284 Odds gAsTuNI?ATUIIMAT AININATUAT Tasdnen 95% Cl 289

OR @A lasinu 1 uansdndianuuansisae sl @ Atumeania vise JAuduiiisszindng Outcome

fiu Exposure ufldgrunsauantadnilu Causal Relationship
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Module 2 - 26

Odds ratio (OR) in Retrospective or Cross sectional Study

Outcome
Yes No
-
S Yes A B
£ _(A+D)
© OR (B+C)
'0:-’ No C D
a/b
OR = m
_ax d
“bxe

with the standard error of the log odds ratio being

: P L L.
SE{ln(OR)} = \/-; e
and 95% confidence interval

95% CI = cxp( In(OR) - 1.96 x SE(ln(OR)}) to cxp( In(OR) + 1.96 x SE(In(OR)))
Credit https://www.medcalc.org
2. #3uAnn Exposure 1y uiaungudndavizeluladuda Exposure udaRaalidnemin dilulsn Anu
TaiiflulsnRau 29 2 ngw lun1sAns LUy Cohort (Prospective) %38 Intervention study Ay
ANUIUNIAT RR UAT 95% Cl 284 RR gR3Tun1sAMmnAY sen1meanuas Tnadan 95% Cl 1ed RR
TadfiAnlasnu 1 uassinfaauuanssae e liladAtyneans viva dAaudunusszndng Exposure i
Outcome wazA1aaziuANANAUSILLL Casual

Relationship

Relative Risk (RR) in prospective Study

Outcome
Yes No Incidence Exposure

| -

s rd
S Yes A B -~
° RR =(A/(A+B))
° ' (C/(C+D))
a No C D \
afla s 8 Incidence Non Exposure
Y
i e stacctard srrar af the log relative sk Selng
SR{ RN = /2 ¢ 2 g
rt % cordidenice yowresd
03% CF » vxp  W{RR) — 108 « SE((RRY) ) 1o e Wl RA) + 1.06 « SE{Ia(RA)) )
Credit https://www.medcaic.org
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Module 2 - 27

3. lunsdiffesnisAuanimnen Chi square AignunsnAwanlngldgnssuansi Tnadiiu 2x2 Table
A1 Degree of Freedom (df)=(row-1)x(column-1) = (2-1)x(2-1) = 1 IagA1 A1 p=.05 14U A1 Chi square

P P
wmmmvl,mmnu 3.841

Chi Square Test

Outcome
Yes
Ne 2 o N(BC-AD)?

-~  (A+B)(A+C)(B+D)(C+D
¥ | & . (A+B)(A+C)(B+D)(C+D)
§ t ~ df =(row-1)x(column-1)

é‘} No c b =(2-1)x(2-1) =1

Critical values of the Chi-square distribution
with d degrees of freedom

Probability of exceeding the critical value

d /005 \00l 0001  d 005 001 0001
1 \380/6635 10828 11 19675 24725 31264

Epidemiological study 1

Tang vnsAneANuduRusIzndInanslfsugasuunaunuamualszannau (HRT) fu naiauzifasiu
TaeniuinilszdRuzifasiun a1qu 800 118 1650 HRT 300 318 Tadladu 500 318 uwaztiudlenunfuuinisdanes
Plaidunziiasiun Inadendaseny uasiAssguei indireeiunguAnma auau 1600 Au nudunguasuAx

Tnalunguasuanlafy HRT a1uau 400 A T lATUA WU 1200 A

AN
1. asAnEnidlunisAnedszinnle
al4 OR %78 RR
Cd . e e
Anvinunaulude 2 winfuwinls 95% CI winfuinls
azudana 95% Cl luda 3 adsls fannuuanansatrefidadAynieana vivalad

Chi square Wi ls BisdAnynisaimvialyl

o ok~ w0 N

OR %38 RR 11#Nn31 Chi Square asinals
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Module 2 - 28

Epidemiological study 2

Tangd vinsAnen mMeguyvEiunziselan Tnafanu nqunquynd waldguuyws 1u 10 O wuda nguguyws

'
a o

AU 9,000 AL UNzIFILEA 200 AW dAaungui igULME A1uau 18,000 A Lunziiallan 100 A

ADN
1. pngAneddlunisAnenlszinnle

a¢ld OR 78 RR

]
oA

AvnuneLlude 2 winduwinle 95% Cl winfuwinls

o o

azulana 95% Cl luda 3 agnels HpanuuwnnstsetnalilsdAun1eans vize b

(7

o o

Chi square Winifuwinle TuladnAnyneadsvzela

o A »be

NSNARAUNNANHF LWUL Parametric Statistic

azld parametric 16 lusiaudstfia Scale T9@1117091 Mean Uaz SD N1IAGAL WL Parametric Statistic

v

wWunnsaazsi ldannsnld 2x2 Table 16 andusasldllsunsuni1eana fedidlulisunsunisnAune e

a

SPSs fiagdltlymGasaadnt doultlsunsuinlifaadnssinazduldsunsuielaiduae Tsunsuiinanisduae

waziinfanlupsasnaniianasuenau Aa MS Excel ludauaed Data Analysis TNANNNIOAIUIDAATIF 6T
parametric Statistic lawA

1. mafFaueuAeas (Compare mean ) Aagl t Test ,Paired t Test, ANOVA)

2. WIANAUANAUS (Correlation)

3. Regression analysis (Linear 78 Logistic regression)
4. Time series analysis

5. Survival Analysis
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Module 2 - 29

N19AAAY Submenu Data Analysis 11 Menu Data 484 Excel lNBAIUIUANNNSAD B

# Menu Data u&2931 Aiyua91uu 3 Submenu Miia Data Analysis FaiiludauiazAuanmeatavial
a ¥

UUNITATNUD

%

e

“ HOME INSERT PAGE LAYOUT FORMULA!

EVIEW VIEW
nec 51 118

8 From Access

= % [ o
1Huda lidasn

'
1 =

2 A 1dfH 1N n1e Add mnude 2

Book! - Microsoft Excel

YiNNNImeIAaaLdn Excel i submenu : Data Analysis (agjynauw) val tne ilalisunsu Excel 1aan

* Con 3 Y 4 B Flash Fill = Comsolidate Group -
~ i g
& From Web eafls © Reappl #0 Remove Duplicates '3 What-If Analysis - Ungroup
From Other  Existing  Refresh {1 Soit  Filter Text to ¥ subtotal
FromText  Soumes - Connections Al * ) V Advanced  columng ¥ Data Validation - Srns
ot External Data ey Data Tools
F2 b
A B C D E F G H 1 K L M N
1
2|

2. click #l menu File a1n%% click 7 Option (317 1) aziasnAiutinlusl 1 click 1 Add-ins u&a Click Mitjx

Go NagiAua" (

U

click OK

917 2) azidlaniuiinlu click Waidaan check box —> Analysis ToolPak A1N1iu

Other Webs Locationy
[‘;1 Corrgaser

o addaPlace

i ¥ ¢ Patt 0ot 1 v STV e
Sem e

b b v
e vt TR Orice (OM A
] B ]
et e pdden e et s

P P, (W0 At st V) TN

Tearpuon:  Scoube PSR Orice OO0 AdSe
R &
[P ——— =

S

e
Add-ins
& e ™ ur b
Add s avadabie
— v
Open =

Ananpsis Toolbar

|
oK
Cance

i o Airhysls ToOIPAE - VA
Mihs A hns A e {205 Currency Yook
At PN CHvw (M iy CLm 1
o Suher Add-in
| Hetent Wodkbooks e tora word |
—~ atre Spphiseye 049 vy Browese_

- e - ) - e
e O

PYOMO0S L ANalyss 1008 for STAtSSCAl and

engneeting Ay

3. Wanauluf Excel i Click 1 Menu Data Az submenu 918 Data Analysis 1312910 (Maumtintiu
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Module 2 - 30

Exercise 3 : N5 1 Excel lunnsmaaau 2 samples t Test

1. lddeya mndaede Inaifluauinvesiounzifareangui Regular BSE uaz Non Regular an Click #

menu Data \d@n submenu Data Analysis WENNNINARBUNNADA t Test two samples equal varaince

A B c D E F G H 1

1 ‘ Cancer size
2 sudl  regular BSE Non Regular
3L 3 1.2 y - | RS - A  — M
RECY 1.3 1.9 Data Analyss 7 x
5 3 1.6 2.2 | analysis Took
6 v 4 1'8 2'4 Fourkes Analysis ~ E]
7 4 S 1.6 242 Histogram Cancel
8 6 1.8 2.4 Moving Average

| 4 Random Number Generation
9. 7 1.9 2.5 Tank and Percertite Help
10 8 2.1 2.7 ] inegeessicn
11 9 2.3 29 Sampling
127 10 2.5 3.1 1-Test: Paired Two Sample for Means
13 v 11 2.6 3.2 {-Test Two A ual Variances
147 12 2.7 33
15 £ 13 31 3.7
16 L 14 3.5 4.1
17 15 3.6 4.2

not Assume
2. anidwasnaauanresdayalinsaungu cell Miindasanangy regular & Non Reular Ausianging

N1 click ok

A B C D E F G H I )
; i regular BSCEancer S;::n Regular t-Test: Two-Sample Assuming Unequal Variances ? X
3T 3 12 1.8 input
4 r 9 1.3 1.9 Variable 1 Range: $BS2:$B%17 @
5 : 3 1.6 2.2 Variable 2 Range: $C$2:$C$17 ﬁ? Sanc)
6 4 1.8 2.4 ==
7 : 5 1.6 2.2 Hypothesized Mean Difference: Help
I E——11
107 8 21 27 JIEEe
i; > 190 gg g? Output options -
137 11 2.5 32 (®) Qutput Range: $ES3 @
147 12 9.7 33 () New Worksheet Ply:
15[ 13 3.1 3.7 | O Newworkbook
16 L 14 3.5 4.1
17 15 3.6 4.2

o

3. nisuilsua output A NgX regular LAz Non regular mean Winfil 2.24 waz 2.84 1. AMNA1AL p value

'
o A

(one tailed) = 0.019 AANUANGWBENIHIRIAATYNNATA 1T1Ae NguT Regular BSE aunafiauianngn

° o

ngu? Nonregular BSE atinefltltdnAtyn1eaia

MsnaaeUANUFINUTNITEIIAINo AN aEA W vaid g lignina 30



Module 2 - 31

A 8 C D E F G
1 ) Cancer size
2 'auﬂ regular BSE Non Regular
3 L 1 1.2 1.8 t-Test: Two-Sample Assuming Unegqual Varances
47 2 1.3 1.9
5] 3 1.6 2.2 regular BSE__ Non Regular
6 4 1.8 24  Mean 2.240 2.840
7 L 5 1.6 2.2 Variance 0.564 0,564
8 L 6 1.8 24 Observations 15 15
9 7 1.9 2.5  Hypothesized Mean 0
10 L 8 2.1 2.7 df 28
1’ 9 2.3 29  tsm -2.188
127 10 2.5 3.1 P(T<wt) one-tail 0.019
137 11 2.6 3.2 tCritical one-tail 1.701
14" 12 2.7 33 P(T<=t) two-tai 0.037
157 13 3.1 3.7  tCritical two-tail 2.048
16: 14 3.5 4.1
17 15 3.6 4.2
laael Epidemiological Study 1.
Relative Risk ,0dds Ratio & Chi square in 2x2 Table
Exposure HRT
Outcome Breast Cancer
lavoyatawizlu Cell svuno&mias Statistic Analysis
Breast Cancer - Lower | Upper | Sig
D+ D- RR(MH) 1.457 1.302 1631 Sig
E+ OR (MH 1.800 1.500| 2.160| Si
E 300 400 700 () ?
o Chi :
E- P-value Sig
500 1,200 | 1,700 Square
Total 200 1,600 2,400 Square {Cochran) 40.34 0.001| Sig

1. msAnmiizuan Outcome wie disease (Breast Cancer) udawdonlihnilasados #io HRT

maaziuiaiu Case Control wie Retrospective study
. ¥ OR

3. OR=1.895% Cl = 1.50-2.16
wlana'l&3 nqui 1858 HRT dunzdadnm du 1.8 wihdeisusunguiililadsy HRT (weowazidssdii dos
ilu 1.8 m) uazar 95% Cl itislariu 1 uaashiinnuuanaedaiiediaymaana

5. chisquare = 40.43 71 P value =.001 uanssedrihivdrdgmaada
M OR = 1.8 duaunsoveniimmald3unnnd uazamnsaesmeliidhleiendr Sufuiniuiedeuiunguit g

£ HRT &4 chi square =40.3 uaz P=.001 liansadeanumneliiudszansuiili1dami OR

MsnaaeUANUFINUTNITEIIAINo AN aEA W vaid g lignina 31



Module 2 - 32

\afael Epidemiological Study 2.
Relative Risk ,0dds Ratio & Chi square in 2x2 Table

Exposure smoking
Outcome Lung Cancer
ndoyarawizlu Cell Revurnfnfing Statistic Analysis
Lung Cancer Lodee |-
Total = RSt
D+ D- RR(MH) 4.000! 3.151 5.078
2 E+ OR (MH) 4068  3.19 5179
= 200 8,800 5,000
£ Chi
E- P-value | Sig
2 100 17,900 | 18,000 Square
Chi Cochran « X
Total - el Square ( )| 15169 0001

1. miﬁﬂyﬁénmﬂﬂﬁmém(smOking ) udrdaauly 10 I uiluuzdaleania’li (Outcome) Juilu
Cohort w3e Prospective study

2. 19 RR

3. OR=4.0m95% Cl = 3.151-5.078
wlana 183 nquitquyys iosems WunzSadea flu 4 s dedeusunduii liguind uazi 95% Cl hifisla
i 1 naashiinnuuandsedsiisddyneana

5. chisquare = 151.69 a1 P value =.001 uandrsedaiiiodrdyniaeaia
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Module 2 - 33

9% Download File Excel WiWagaaAuans ivanaulansluda 1-5

1. Bemnumcenaneinasssd 44,978 9o 1ilungu Teenage 13,291 9181 LAz Non Teenage 31,687 9181 ANl
ARRNNAUNITIIAaan W31 Tungu Teenage WAnd LBW 7,868 9181 Normal Weight 5,423 9§18 @21l Non
Teenage AnH LBW 19,200 Normal Weight 12,487 3181 ldmauA1anssdsiaelil

1.1, nsAnEiiunsAndszianle

° o

1.2. aZld OR ¥7a RR wazAn 95% Cl wiriuwinls RiladArynieativisell azagiuanisdneidiednels

14

v
o

2. hdeyaain Medical record H1%N133LATIEI WL uaj\ﬂﬁmm@mmum 57,372 918 WU Low birth
Weight (LBW) 5,200 91¢! ka2 Normal Weight 52,172 918 ”l,uﬂq'u LBW a1191 5,200 978 Wil Asphyxia
382 7181 uwaz Non Asphyxia 4,818 ¢ sLuﬂ@:u Normal Weight 52,172 318 WL Asphyxia 893 918 LaZ Non
Asphyxia 51,279 118 IsfmeuAanudasielilil

2.1, pgAneddlunisAnenlszinnle

° o

2.2. azld OR 498 RR uazAn 95% Cl wiriuwinles ffedrdnyneatisviveld avagduanisfnmdnetnsls

o

1
oA

3. Ansnslasuandasusinmanasudou funalainans Teanguiduladinansaiuou 16,210 318 dou

a

1 A U 4#‘ a 4 U tﬂl a Yo =3 a =3 v
nauasuAnAenguiulainaesauau 62,888 Au Tnanguiiiuladinans Iffuedlaasusgmanasudon
14,031 978 ldasudou 2,179 98 nquilailatinans 1850 Tiuedadsuansumanasudou 55,104 918 T4l

4 ¥ o o 1 d’l
psudan 7,784 318 ImauAmAse N

3.1. ngAneditlunisAnsilszinnle

o o

3.2. azld OR %78 RR wazA1 95% Cl winiuwinle AitidrAnyneadavield azagluanisdnwdnetingls

o

4. vrdeyaain medical recprd Q’ﬁl,ﬂumﬁmﬁmuﬁmu 1,758 918! lunzideszazusn (Early Stage) a1y
1,758 918 9¥21ZUAS . (Late Stage ) AU 799 118l LL@:@mnﬁuﬁﬂLﬁmﬁuﬂi:fﬁmamqqLﬁmmﬁwmufﬂ
Tut99 12 1heY NeuNTINAdENITFUN WUTN NEX early stage AsIALENUN AN AedAINLENe 1300
218 ldgaiane 458 78 ngu Late Stage Amauiuufsmuasainane 550 ¢e ldasiiane 249 se i
paufanufasielli

4.1. naAnetflunisAnEnlszinnle

o o

4.2. ayld OR 138 RR uazA1 95% Cl winuwinle dsdrdnyneataviseld azaguanisAnwdnetsls

o

o oA

5. mnsan teeliedudsuammanttalud nguusnuaminundinasensd Suduns we and ngui 2

Q

AMFLTNIIU 3P03,WOWA  ARRNNIS 2 ngNAudAann WU ngun Al RuaTnansuanatialu

%

Q119 80,289 318 ARBALAT LBW 43,155 9181 Normal Weight 37,134 9181 #uisLngui lds 16 manassund

q

o

25,508 718l ANBA 1JMT LBW 9532 718l Normal Weight 15976 71¢8 ARLANNNAIL

5.1. nngAneditlunisAnentlszinnle

° o

5.2. azld OR %38 RR uazA1 95% Cl wiriuwinls fitidrdnyneadaviald avagluanis@nmdnetngls

(7
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Module 2 - 34

Exercise 1
Relative Risk ,0dds Ratio & Chi square in 2x2 Table
Exposure Teenage
Outcome LBW
lavayaawly Call fivuudindag Statistic Analysis
LBW
Lower
Total s
D+ D- RR(MH) 0.977 0.961 0.993 Sig
§, E+ OR (MH) 0944 0505 0983 Sig
® 7,868 5,423 13,291
§ E- Chi Square| P-value Sig
19,200 12,487 31,687
Chi Coche ; 5
Total 27,068 wo10| a4978 Square (Cochean) 7 6o| 0.02| Sig
Risk Estimate
95% Confidence Interval
Value Lower Upper
Odds Ratio for teenage_1
(Teenage / Not Teenage) 944 905 983
For cohort LBW = LBW 977 961 8493
For cohort LBW = Normnal
Birth weight 1.035 1.010 1.061
N of Valid Cases 44978
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Module 2 - 35

Exercise 2
Relative Risk ,Odds Ratio & Chi square in 2x2 Table
Exposure LBW
Qutcome Asphyxia
Tmiayaiamiylu Cell fsxuolindag Statistic Analysis
Asphyxia Total Lower Upper Sig |
D+ D- RR(MH) 4,292 3.820 4.822| sig
+ OR (MH 4.553 4.024 5.151
% 3 382 4,818 5,200 (M) S
= E- Chi Square| P-value Sig
893 51,279 | 52,172
Total 1275 ss007| 5737 Chi Square (Cochran) | 690.88]  0.001] Sig
Risk Estimate
95% Confidence Interval
Value Lower Upper
Odds Ratio for LBW (LBW
/ Nornal Birth weight) 4.553 4.024 5151
For cohort asphyxia =
Asphyxia 4292 3820 4822
For cohort asphyxia = Not
Asphyxia 943 935 950
N ofValid Cases 57372
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Module 2 - 36

Exercise 3
Relative Risk ,0dds Ratio & Chi square in 2x2 Table
Exposure Fe
Outcome Anemai
ldgayasawiclu Call snuodmfias Statistic Analysis
Anemai Lower
Total e
D+ D- RR{MH) 0.928 0.892 0.966 Sig
E+ OR (MH 0.910 0.864 0.957
& 14,031 55,104 | 69,135 (MH) S
E- Chi Square| P-value Sig
2,179 7,784 9,963
Chi s .
Total 16,210 62,888 | 79,008 Square (Cochran) | 13.27|  0.001] Sig
Risk Estimate
95% Confidence Interval
Value Lower Upper
Oc_!ds Ratio for 2
asiimdwdsuFe ("a/ 910 B64 q957
"LaMa)
For cohort anemia_1=
Anemia 928 8492 966
For cohort anemia_1 =
Normal 1.020 1.009 1.032
N of Valid Cases 749098

MsnaaeUANUFINUTNITEIIAINo AN aEA W vaid g lignina

36



Module 2 - 37

Exercise 4
Relative Risk ,0dds Ratio & Chi square in 2x2 Table
Exposure __BSE
Outcome Early Stage
laayaiawzlu Cell fesuwdndae Statistic Analysis
Early Stage _— Lower | Upper | sig
D+ D- RR({MH) 1,085 1.020 1.154 Sig
- OR (MH 1,285 1.069 1.544
ldn.l E 1,300 550 1,850 il 59
o0
E- Chi Square| P-value Sig
458 249 707
Total 1758 29| 2557 | S (Coctean) 7.18 0.02| Sig
Risk Estimate
95% Confidence Interval
Value Lower Upper
Odds Ratio for regular
(Regular/ Non Regular) 1.285 1.069 1.544
For cohort earlyStage =
Early stage 1.085 1.020 1.154
For cohort earlyStage =
Late stage 844 747 954
N of Valld Cases 2557
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Module 2 - 38

Exercise 5
Relative Risk ,0dds Ratio & Chi square in 2x2 Table
Exposure New drug
Outcome LBW
lavayatawizlu Cell irzurodiwdag Statistic Analysis
LBW Lower U
Total 2Rt ——
D+ D- RR(MH) 1.438 1.414 1.463| Sig
o
E+ OR (MH 1.948 1.892 2.005
-g 43,155 37,134 80,289 [OR (%) i
2z
U E- Chi Square| P-value Sig
= 9,532 15,976 | 25,508
Chi Coch : . i
Total 52,687 53,110 | 105,797 s k] LS MR -
Risk Estimate
95% Confidence Interval
Value Lower Upper
Odds Ratio for .
“msuieniudsa Fe (a/ 1948 1892 2.005
1a"|)
For cohort LBW = LBW 1.438 1.414 1.463
Forcohort LBW = Nomnal
Birth weight 738 730 747
N ofValid Cases 105797
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Module 2 - 39

Bias in Clinical Research

wiialaiily 3 dssian lawn

> w N

Bias during study design

Bias during clinical trail

1.

Bias after a trial

lanansanuLlszney

Bias in clinical Research Bias in clinical Research

Tnal planning  Trial implémentation Data analysis/Publication

Major Sources of Bias in Clinical Research

Interviewer bias
Chronology bias
Recall bias

Flawed study design Citation bias

Selection bias Confounding

Transfer bias
Channeling bias

Misclassification of
exposure or outcome

Performance bias

Trial Progression

Bias during study design

o

1. nseanuuLAdenlif (Flawed study design) anwmesniiaann

1.

Henresioulasine idaau Tnaaniziaudsiidu Exposure uaz Outcome iu laidmian i iy AsuasaNe
. . .. g A ey 4 o o
189N19R9AUNAIE e ABuNsFuiuNIUAEN vie nzidaususzazusn Wellewlidnanfazuaad

Adaae e lddaaunullsng vinnnsimsgsmnsatntiloyuiniuun

o

naivdeys TAun uuLaeunIN N19MIRF19NIE N33 Lab Ween1smeaaneiad Anee sandensinausngiiu

¥ dl d’J ¥ Y a ] dl a o v o = oA . It Di/dl =3 k7 v
UBHA LW’r]‘HLL’NI‘VIL‘ll’ll'ﬁuf;l’mﬁﬂ\‘i"]%l‘ﬂﬂﬂﬁi"]@ﬁllﬂﬁ]iﬂﬂu TANDINITRANLLLINNNIT Blind ”Lu’LWgwmumm;m A

U

Amsziteya Tinudngulmadunguanm ngulwudunguacunu



Module 2 - 40

o

2. Selection bias AaANABLIUNTRENNGNAIBL WAL NGNATLAN A9FBINIMUA inclusion & Exclusion Criteria AiALaLLe

a A . )
UANLALN selection bias

3. Channeling bias iinantladazesnisnansailsaniuansaiuiiansnasenisindulunisiivuanguAnmn ldramih Geay
\intaelungu non randomized trial 1w nsefALFMEetiuluin Aaaunneinazindulalunisindnilelungusin

NNNIINgNEgIeg vinlinnsaua@esunisidendn channel 1e9nguANEIUATNNATLAN

Bias during clinical trial

v
Information bias 11 AMNEANAIATEITRLATWN1TTAS exposure waz outcome

=

1. Interview bias Tnaanzgduneninginlsatiferlndudade@es fasneneuninidndidadedasiuize i inliAnacu

o a 431
ALDENTU

Chronology bias daulngiinaziinnisdnmaadii intervention thilaiauiuilanen Taglingunyin intervention \ungu

= oAy o L o & L £ o 4 = e o ava &
AN LL@zﬂQNWiN‘lﬂW’] intervention nawniinillilu Historic control TILTLNIAIVY 20810ANNLANENTYW N 1ALAA bias U1

1%

v
2. Recall bias \iRAININLULIL retrospective [ AZMANNANTUSTZNING Anuinisusniln funnslafufadanessasss 6

yo o oA . oA

o lunguuaiinaengniinig azilaauanides iag recall Teanslafusd snnnd nguiaaangnlaiinig Wunguinasngn

q U a

' '
e~

N3 waiusuisaengsiiaz recall Dawenisniii vinldmeudnld Fesinsiunguinaaangnlaifinig dnazli recall lu/lna

YUIATIY

1%

3. Transfer bias azifinlunisAnuuuy cohort NHER3INIS loss Follow up lungunmuaznguasuaniladminiu il lineu
danguiienall i nasnsnuiasaduangls

4. Bias from misclassification of exposure or outcome Tun19AATN L1ATIlIANNIN4RI Exposure 1138 outcome 1i1A99RAE
4 4 o e o - . . - e L Ay
nguli Wesanninauaflunisdnlidaau viainmueianaazdaa uidszaunisofzesunmeliiaaenazdndnaglungulals

5. Performance bias {iAAINAMNNLBINIINN Intervention BURANNUANFNTENINNYAAR LiuNaNITHNGR e nFaufeuiy

e o

n5ldendn A N vndniRaesAaaunnegusazauliying vin1%iRe Performance bias T4 TauWInN19N1TUA 1Y 819azsd

q

'
a

classified Aaeuwnmel iungue| i nguainasateendt 100 $18 wie1nndn 100 sneiusiu

Bias after a trial

'
o b o a o

1. Citation bias finangidauuadaivayuniside dnlddunnazmeunsnsisafinasns kiidullaiuaanuseanisaesd

° o

1398l

A Y e a e :// a o ‘dl v o v 2 o A Y e a e o al Adl =
NTBEAULAUUNITINE LNTICREUY N@'J@mﬂﬂﬂﬂﬂ@‘ﬂ\iﬂllﬂ’)’]&lE]ﬂ\iﬂ’]i‘ﬂ@\iﬁj]’l’ﬂﬂﬂ?‘ﬂﬁi'&uuﬂi}}uﬂﬂ?Q@ﬂNﬂ@ZNI@ﬂW@W@zMWNW

UINNEANNINeN llganAaes

o

2. Confounding AanN37ifuLls7IiTu (Exposure) MawinnnsAnen (1 Aumdn) iﬂﬁuﬁuﬁrﬁuﬁqLLﬂiﬁﬂmﬁﬂgu@ﬂm@mm
N3AN®A menflummqﬁﬁﬂﬁﬁmmﬂﬁwé(Outcome) FoinnsAnen (uaziialan) sinlsiiulsfiily Exposure v (widn) gl
AL AT U AGWETIV AN AN EN (uzif9tlam)uus Non Causal Relationship nsifasriuifiyun Confounding dulpenng
nszntinaes Confounding factors AINa1 Tun1sainsnzvidayasesninualiidu Covariate Tugaufiily Cofounding Factors

Alansunine N3ANHILLL randomization.



Module 2 - 41

Confounding Variable/factor

physical inactivity ~=—————>  heart disease

Older people exercise less. Older people have more
What if groups differ in age? risk of heart disease.

v
o LR -

- ~
- ~
7 ~

Vo ~

Confounding Variable #a siuilsiisadnunliduwusiv sawlsdadusiume ina
outcome 15 sl niuisanuduiusauiu outcome

. . . N
Confounding Variable Aia fiauilsfisdnen (lunilde Age) Tuduiusiu daudlstaiusiumabitia outcome 1w (luiilee
Physical Inactivity ) i Wsaudsiufinrauduiusiiannu outcome (lunitlAa Heart Diseases) aatnsaatnalnaggianuans

dsznau

Izavtii a1 LN AgeuAMNFNRUSUAINLY1 Exposure iltitinazyinliAin Outcome wiu Auwman fuszisetlen Tuvinas

'
=

Wuawinaeswzialen Wiaatainiazifinaniadeluizes Confounding Factor Hasannnguitiumansinazquymsang 3

3

Wuyrmiduarvnleaassivin ifauzGales Walinaasumnuduiussendranariungifalen fufinaanuduiusifos

o

(Non Casual Relationship) 2t Tun1eafid asindnas fixed Covariate I luAaatineil fuenngn udamanuduiuslva iy

1. nquAguwe fuman Nau ldfumdn Nau idunzsfaleanau liduszsalennau

P

g
2. nauAliguys Auwdn e Tiiuman few Wunsfalennau idunadalesnag

ANuNmMAaauANNANRLS tuannguiduguynd Auliguume neasuanudniusszndng wan funzselen uds wodalal

v
v o sa o

HPNANAUSIU 2 nqu uanedn nsdianuduiusluassusnilaidnsuannguiinain Confouding Factor

Interval Validity & External Validity
1. Internal Validity nansinsin g Ifenzludenlsgausfuazlunguiszannsdl denassians laiaunani e
Tugnunianiin 1l vieasnanalddn Tianansminllasnenaluiiuiay LLa:nfojuﬂi:mmﬁéuﬂﬁ (test efficacy of
a specific intervention under idealized conditions in a highly selected population.)
2. External validity of research design mmmiﬁn‘mmmsmﬁq”l,ﬂl%‘lmuﬂziuﬂi:mmﬁ'uqu?@ﬁuﬁ%'uﬂ & visadunan
i ldvenauale (deals with the degree to which findings are able to be generalized to other groups or

populations.)



