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® Rate, Ratio, Proportion, Prevalence, Incidence

v v o d v . a
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® Risk Ratio, Odds Ratio, Rate Ratio, Regression Coefficient
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] v
U

- Prevalence = 113U aeilagNavinaluriananmrivae

- Point prevalence ‘511!’31!61]@@15?17]31@8] £ ‘i]ﬂ!'Jﬁﬂﬂ!'J@“l‘Vi‘er

U

R ) A [ ) d!
- Period prevalence «‘nmmmm‘isﬂﬂmg‘lmNnaflﬂnamm

- Incidence = MUK IlunHavulurIINmMriue

- Cumulative incidence

- Incidence density (incidence rate)
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] v
U ]

- Prevalence = 113U aeilagNavinaluriananmrivae

- Point prevalence 3113uva3)5aNNog o 9aIalaranwilg

U

R ) Ad [ ) d!
- Period prevalence 9143uva3)3anNaglurraalanaimig

4
0%

Sudihedflegiiammalugraamiitmua

Prevalence = ;
[} ] A o
mmuﬂswmﬂumm’mmmﬁuﬂ

*Prevalence = Burden
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- Incidence = MUK wlnunmavulurIINmriue

- Cumulative incidence

- Incidence density (incidence rate)

o Y1 'd' a\ d? L) d' o
annugihelvinfavyluriainrue

Cumulative incidence = T
%11431«!1]5 °1nﬂmmu“!ummamnmuﬂ

iy Nufiniedilszens 10,000 au vaziidihelsn’ldaensensiel i 10 a1l @914 Cumulative incidence = 10/1000
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- Incidence = MUK wlnunmavulurIINmriue

- Cumulative incidence

- Incidence density (incidence rate)

0 P 12a & ' o
mmuﬁjﬂ’asflﬂuﬂmmu‘lumanamnmuﬂ

Incidence density = .
ITUIU Person-time
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Incidence = Risk

Case 1

0

Case 2

Case 3

Case 4

Case 5

0 €0

OO0

2011

«
[ﬁ Enter the study
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Incidence = Risk

Case 1 g
o
Case 2 @ >|
o
Case 3 (gj — ]
o
Case 4 @
“
o Case 5 (t»

% Enter the study
‘ 2011 2012 2013 2014

| Get disease

2015

2016
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T R 4
augihelninpavulurisnanmrve

Incidence density = o
IT1UIU Person-time

on319AM I8 (Incidence rate) 1ura4i) 2011 - 2015 vl
5ﬂ§1qﬁamﬁﬂi = 3/9 person-year

= (.33 person-year
0.33 s1eAenUAD L

33 578 619 100 AUADY
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v o d wAa d
ﬂ’ﬂ&l%’l’ﬂ»l‘l"luﬁ‘i%ﬂ’jﬁﬂ’ﬂ&l"gﬂ (Prevalence) HazuUANIIt (Incidence)

Incidence 1‘
NS
®e O Incidence Death/Cures Prevalence
'.
NS ‘l’
Incidence Death/Cures Prevalence
«4 e
@2 4 IA <= Prevalence
Deaths
Cures Source: https://stepl.medbullets.com/stats/101004/prevalence-vs-incidence
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v o d wAa d
ﬂ’ﬂ&l%’l’ﬂ»l‘l"luﬁ‘i%ﬂ’jﬁﬂ’ﬂ&l"gﬂ (Prevalence) HazuUANIIt (Incidence)

Prevalence --- Measure of burden --- Great tool for planning the allocation of health service

Prevalence = Incidence x duration

!

Death rate / Cure rate

18
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v o d wA J
ﬂ’ﬂllﬁl’ll‘l"luﬁ‘i%ﬂ’jﬁﬂ’ﬂlﬂjﬂ (Prevalence) HazuanNIIt (Incidence)

Prevalence = Incidence x duration
Death rate / Cure rate
Death / Cures 1\ Death / Cures \l/
o ® ® ‘
o o @ ®
o o o o
o o o o

Prevalence ‘1’ Prevalence 'T\ 19
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v o d wAa d
mmauwuﬁszﬁ’inmmyﬂ (Prevalence) HazuANII (Incidence)

Myocardial infarction

Prevalence per 1000 pops

Location A

50

Location B

10

Which locations mentioned above have higher risk for myocardial infarction?

20
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v o d wA J
ﬂ’J]NﬁI’N‘WHﬁ‘iZﬁ’jNﬂ’HN‘Qﬂ (Prevalence) HazuanNIIt (Incidence)

Myocardial infarction

Prevalence per 1000

Incidence per 1000

Duration of diseases

populations populations per year
Location A 50 5 10
Location B 10 5 2

How to interpret results in the above table?

21
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YLLs (Years of Life Lost) Uniaeldimsziderinneuiuounis

No diseases

Quality of life

N

5 years

75 year

Die at 5 years old
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1. ﬂ1§%ﬂﬂlu1ﬂmﬂﬁiﬁﬂ

YLLs (Years of Life Lost) Ynaelihwsz@erin

U W v

NOUIYDIUNIT

Age Group | Male | Female ||Age Group Male Female Age at death Sex YLL
<1year 71.8 79.3 45-49 years 32.1 36.8 25 M 49.0

1-4 years 71.6 79.0 50-54 years 28.1 32.3 60 M 204

5-9 years 67.7 75.1 55-59 years 24.1 27.9

10-14 years| 62.9 70.2 60-64 years 20.4 23.6 13 F 70.2

15-19 years| 58.0 65.3 65-69 years 16.8 19.6 39 M 40.4

20-24 years| 53.5 60.4 || 70-74 years 135 15.8 63 F 23.6

25-29 years| 49.0 55.6 75-79 years 10.6 12.4 45 F 36.8

30-34years| 44.7 50.8 || 80-84 years 8.1 9.4 19 F 65.3

35-39 years| 40.4 46.1 ||85+ years 6.1 7.1

40-44 years| 36.3 415 Total 305.7

Source: https://apps.who.int/gho/data/view.main.61640?lang=en
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Disability-adjusted life years (DALYS) Uniae

NOUTIOUAIT

Years of
life lost

Expected
life years

Source: https://www.nuffieldtrust.org.uk/chart/disability-life-adjusted-years

Quality of life

N\

Uowieanangumnlud #ins nseidedia

i Severity of disease = 0.5 }

DALYs = YLL+YLD
DALYs = 30+ 40*0..5

DALYs = 50

75 year

5 years 45 years

Disease occurred at aged 5 years and died at aged 45 years

24
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Rate: YiNavaImstnalsnlunguilszring o 529031419

o ¥y A Aa ] d' o
%11!31!@!@’8‘[539]11!‘]13\1!3@H’Iﬂ”l‘ﬁ‘uﬂ
Crude death rate = : =
"ﬂ"I‘H’J‘M‘ljig‘lf1ﬂ§1ﬂ‘ﬂ?ﬂ!’3ﬁ11’lﬂ11’iuﬂ
o YA Aa % d' =
%1H3Hﬁglﬁﬂ‘ﬁﬁﬂﬂﬁﬂiiﬂﬂﬁ1!@!§)ﬂﬂ‘leﬂ
Case fatality rate =

o Y1 Y d' = g’J
%11431!@1]’389]’Jﬂiiﬂ‘l’lﬁua!‘i]ﬁmsﬂﬂﬁ?mﬂ

x 1000

x 1000

25
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Rate: YiNavaImstnalsnlunguilszring o 529031419

NUIUHIAETINT NN
Specific death rate = - - x 1000
ulszrnssangu
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Rate: YiNavaImstnalsalunguiszrng o 529031419

. . A v v Y v =~ Y
Rate standardization: ﬂam‘sﬂ‘mgmmmamﬂﬁﬂmaa‘snmmu DUy

THieansadsaumeauniyla

A208149: 910M131900 11T dasIMsamedmSunYTNU A gan119A9)
0 v L4 T A '
mImed@vSunyinu B lyviselal

27
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Rate: ¥iavaam3nalsnlunauiszring a 590

dAMIMETIMIUNYTIU A ganndasimsmedmSuryinu B lynsels

21.3 ‘ 80,000 ‘ 1,675 ‘

Numlsznng | Srunudiaedd 9N Nulsznns | SrunudiEedia 9n3 108
0-14 20,000 200 10 35,000 350 10
15-59 25,000 500 20 25,000 625 25
60+ 30,000 900 30 20,000 700 35

HANEHe 993108 Av 1000 Usz11ns
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Rate: YiNavaImstnalsalunguiszrng o 529031419

oANMsME@HTUHNTIY A ganndanmasmeadinsurying B luvse la

M550 14NMIA59 (Direct method): uTuAvINVOYAINI1MBDLIIHYID (Crude death

rate) uaxei’fmgaé’mmmﬁmnéu (Specific death rate)

M3U5Dg114N1988N (Indirect method): HUDYADNI1NLOL 1INV (Crude death rate) U

Tusideyadns e iengu (Specific death rate) 15403291999)
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Rate: ¥iavaam3nalsnlunauiszring a 590

dAMIMETIMIUNYTIU A ganndasimsmedmSuryinu B lynsels

M3U5Ug1UNMIN39 (Direct method)

Swoulszinns | Sioudides? oAy Snaudszinns | Snudiesia oATIMY
0-14 20,000 200 10 35,000 350 10
Lo 25,000 500 20 25,000 625 25
60+ 30,000 900 30 20,000 700 35

HANEHe 993108 Av 1000 Usz11ns
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Rate: YM1AUIM3nalsnlunguilszying s 333a1mis

oANMsME@HTUHNTIY A ganndanmasmeadinsurying B luvse la

M3U5Ug1UNMIN39 (Direct method)

9M31018

M3 1AY

[ Y A Aa
VNUIURTUTIN

155,000

0-14 55,000 10 550 10 550
15-59 50,000 20 1,000 25 1,250
60+ 50,000 30 1,500 35 1,750

HANEHe 993108 Av 1000 Usz11ns
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Rate: ¥iavaam3nalsnlunauiszring a 590

ONMIMETIMIUNYTNIU A ganhdasimsmedmiunying B lyvisel

mM31U5ug1Msoen (Indirect method)

: HYTU A Wiy B
naNE
nulszrng nulszrng
0-14 20,000 35,000
15-59 25,000 25,000
60+ 30,000 20,000
Total 75,000 80,000

Mg 9N1ME A9 1000 Usza1n3 11/1000 10/1000 32
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Rate: ¥iavaam3nalsnlunauiszring a 590

ONMIMETIMIUNYTNIU A ganhdasimsmedmiunying B lyvisel

mM31U5ug1Msoen (Indirect method)

1"y 'Y o Y A Aa
: YU A Hyiu B UL TIA
naNE
nuIulszrng nuIulszrng Observed | Observed

0-14 20,000 35,000

15-59 25,000 25,000 A B

60+ 30,000 20,000

Total 75,000 80,000 825 800
MINEHe 87318 Ad 1000 Usz11ns 11/1000 10/1000
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Rate: ¥iavaam3nalsnlunauiszring a 590

ONMIMETIMIUNYTNIU A ganhdasimsmedmiunying B lyvisel

mM31U5ug1Msoen (Indirect method)

: MU A Wiy B
NANDIE o 1NE
NHINYszNT NINY5LBINT
0-14 20,000 35,000 10
15-59 25,000 25,000 25
60+ 30,000 20,000 35

MIITie) 9N 1ME D 1000 Usza1ns
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Rate: ¥iavaam3nalsnlunauiszring a 590

ONMIMETIMIUNYTNIU A ganhdasimsmedmiunying B lyvisel

mM31U5ug1Msoen (Indirect method)

: HYTU A Wi B ENTRITY Mt B
NNDIE oNIINY — ”
unulszns | Snoaulszinng Nnugiaesia | Sudiaedia
0-14 20,000 35,000 10 200 350
15-59 25,000 25,000 25 625 625
60+ 30,000 20,000 35 1,050 700

MINITie 9N 1ME Ad 1000 Usza1ns
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Rate: YiNavaImstnalsnlunguilszring o 529031419

oANMsME@HTUHNTIY A ganndanmasmeadinsurying B luvse la

M3U5ug1uMedou (Indirect method)

Observed
Standardized Mortality Ratio (SMR) =
Expected
o w1y 825
SMR a1 HIUBNNUIHA = — = 0.4
Y 1875
TR 800
SMR MHIVHYUIN B = — = 048

1675
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Rate: YiNavaImstnalsnlunguilszring o 529031419
oANMsME@HTUHNTIY A ganndanmasmeadinsurying B luvse la

M3U5ug1uMedou (Indirect method)
Indirect adjusted rate (IAR) = SMR x Crude death rate

TAR @5UHYINU A = 0.44 x20.9 = 9.20

TAR @1%5UHyNu B = 0.48 x 20.9 = 10.03
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2. ﬂ133ﬂﬂ31uﬁ3~lwuﬁﬁ$°ﬁﬁ'1@ﬂ%ﬂﬂ!§ﬂﬁ!!ﬂ$ﬂ1i!ﬂﬂi’iﬂ

Cross-sectional study Odds ratio (OR)

Case-control study Odds ratio (OR)

Cohort study Relative risk (RR)
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2. fni3ﬂﬂ31uﬁ3~lwuﬁ§$°ﬁ3‘1@ﬂ%ﬂﬂ!§ﬂﬁ!!ﬂ$ﬂ1i!ﬂﬂi’iﬂ

® Probability ttay Odds
=) ] I a
- Probability neanuiaztiulumsinalsa

A v Y ] I a
- Odds ﬂaammmmmmmmq)zgﬂu 6l‘uﬂﬁ!ﬂﬂiﬁﬂ

P i exp(a + fxy +...+fX;)

Odds = e P =
1-P 1+ exp(a + X, +...40X,)

- f089: Odds YaInNNNaziluvesmslawmisag 1 A59 Ha NI

P
Odds = =1
1-P
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2. ﬂ153ﬂﬂ31uﬁ3~lwuﬁ§$ﬁﬁ1Qﬂ%%ﬂlaﬂﬁllﬂ$ﬂ1§!ﬂﬂiﬁﬂ

% Y

. A v Y a ' 9!4'4 a
Odds Ratio (OR) A9dA31@31 Odds vaInsinalsnlunandiilifadene Odds vaamsthalsn
T Bld' T v
Tungudnlaidiilade

U

Odds vaamsnalsalunguiniidade
OR

Odds vaamatnalsalungudinluiidedy

Expose (A) Expose (B)
% Case (A+C) >— Control (B+D)

Non-expose (C) Non-expose (D)
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® Odds ratio (OR)

1 1
1 1
1 1
i i
1 1

Groups Disease + | Disease - | Total
1 1
i i

Exposure + @ i i A+B
i i

Exposure - @ i @ i C+D
4 4

Total A+C B+D N

0dds vaamstnalsalungugniiade = A/A+C)/C/(A+C) = A/C = RI
0dds vosmsnalsalungudiluideds = B/B+D)/D/B+D) = B/D = R2

Odds ratio (OR) = RI1/R2

41
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2. ﬂ]i?ﬂﬂ?]&lﬁﬁlwuﬁﬁgﬁﬁ1Qﬂﬂ%ﬂ!aﬂﬁllﬂ$ﬂ1§!ﬂﬂi§ﬂ

® Odds ratio (OR)

Groups Disease + Disease - Total
Exposure + 1275 1243 2518
Exposure - 230 310 540

Total 1505 1553 3058
odds veamsinalsalunguiiiideds = A/c = 1275230
odds veamsinalsalunguiiilifidess = BD = 1243310
Odds ratio (OR) = 5.5435/4.0097 = 1.3825
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W U

o o = | = d‘ ) =\ | d‘d d' |
Relative Risk (RR) Aom3ifagumguanaasnenistnalsalunguiiiidadenuninadeses
a Y d' | = | w
m3tdalsanaui lidfade
UNN2e
UNN2e

2 -
ANNALININIDAIIANUN

RR :
ANNALINNIIDAIIAIUN

Disease (A) Disease (C)
Expose (A+B) —< Non-expose (C+D) {
No disease (B) No disease (D)

9@- .D@—
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v v o d v Y a
2. ﬂ]i?ﬂﬂ?]&lﬁﬁlwuﬁﬁgﬁﬁ1Qﬂﬂ%ﬂ!aﬂﬂllﬂ$ﬂ1§!ﬂﬂi§ﬂ

® Relative Risk (RR)

Groups Disease + Disease - Total
_________________________________ )
Exposure + @ A+B
_________________________________ >
Exposure - @ @ C+D
Total A+C B+D N
aNMasInemsinalsnlunauniiody = A/(A+B) R1
= C/(C+D) R2

d' Al a \ c; A U
anudasaemanalsnlunguitluiitedy

Relative Risk (RR) = RI1/R2
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® Relative Risk (RR)

MSIANIIIZUIAINGN

Groups Disease + Disease - Total
Exposure + 1275 1243 2518
Exposure - 230 310 540
Total 1505 1553 3058
anudssemsiialsnlunguiiiifode = A/A+B) = 12752518
= C/(C+D) = 230/540

d' Al a \ c; A U
anudasaemanalsnlunguitluiitedy

Relative Risk (RR) =

0.5064/0.4259 = 1.1890
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ANNUANMINIZHII Risk 1az Odds

QU || 1 d' ' Y =~ v
R IIANK %1ﬂﬂ§$‘ﬂ1ﬂ'§ﬂ@3~l!ﬁﬂﬂ 50 AU Wﬂﬁ1uﬁdﬂﬁﬂiiﬂﬂﬂﬂﬂﬂﬁ1ﬁﬂﬂﬂ 20 91¢

Rik=2050 (9 - &

®

Odds = 20/30 @ = %

A9 Risk AodAIU (Proportion) “lwumwvl Odds ABOAIIAIU (Ratio)
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3. MINANANTZNUVBIT AL NN INA)IA

A U Gl ! v Y !
Attributable Risk (AR) flannuuana1svasgiiansalunguiiieduaasnavlosazngui i
N v oA A
nifadenaaananle

snudihelunquiilideiomes -

sudihelunquin lififedodos S

(A) (B)

Solve!! WlumsTannudveamanalsaiuiinduriseanasluilszyinsnanniifode wiomaunuiszainsnannlaidilade
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A v a Y 4' U Y Y g’J
Attributable Fraction (AF) AaaaaIuuaImsinalsnouitasnaintfadaaasnaulony 9

]
W W

- Attributable Fraction among the Exposed (AFe) Aodaaiuvasnisinalsalunguiniiifodadu
A v a A v A
iesananifadenaasnanleiiueia g

d' \l a \ cid % :i \ ) U d' T %
anussnemaialsalungunitedy - ansndasnemshalsalungui ludidade

a a ' Ay v
ﬂ’J1N!ﬁﬂﬂﬂ®ﬂ1i!ﬂﬂi‘iﬂ1uﬂquﬂuﬂiﬁ)ﬂ

A/AB)-CAC+D) _ RI-R2 _ RR-1 _ .,

A/(A+B) R1 RR

48



./ umdnelavuiaa

NMSIAMEIZVIAINE
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W v

Attributable Fraction among the Exposed (AFe) Aod@aaiuvasmstnalsnlunguiniiifodady

A U oA A o _a
mmmc‘nmﬂmmamwauﬂwuma 9

nau Wulsaale Tadlulsadale 39

quus 70 30 100

Tiguyn’ 50 150 200

EREY 120 180 300
andasAensnalsalunguiiguys = A/A+B) = 70/100
anndasdemsmalsalunguiiliguyn3 = cHC+D) = 50200

Attributable Risk (AR) = 0.7-0.25 = 045 = 45% 49
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Attributable Fraction among the Exposed (AFe) Aod@aaiuvasmstnalsnlunguiniiifodady

A U oA A o _a
mmmc‘nmﬂmmamwauﬂwuma 9

nau Wulsaale Tadlulsadale 39
quus 70 30 100
Tiguyn’ 50 150 200
EREY 120 180 300
andasAensnalsalunguiiguys = A/A+B) = 70/100
anndasdemsmalsalunguiiliguyn3 = cHC+D) = 50200
Attributable Fraction among the Exposed (AFe) = (0.7 -0.25)/0.7 = 0.64 64% 50
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W v

Attributable Fraction among the Exposed (AFe) Aod@aaiuvasmstnalsnlunguiniiifodady
4 v 4 4 5
iesananifadanaasnaulaiiuaia g

nau Wulsaale Tadlulsadale 39
quus 70 30 100
Tiguyn’ 50 150 200
33U 120 180 300

Attributable Fraction among the Exposed (AFe) = (0.7 —0.25)/0.7 = 0.64

64%*70 = 45 3¢

A9 64% (1130 45 318) vesauTlulsadladumaninmsguyns vsemnlulidguyns Sr1udiledoe

y 51
T3ntloazanag 64% (¥130 45 AY)
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A v a U 4' U Y Y g’J
Attributable Fraction (AF) AaaaaIuuaImsinalsnouitasnaintfadaaasnaulony 9

- Attributable Fraction among Population (AFp) feaadiuvaimsinalsalulsznnsiiduna
v 4 2 A
nnnifadeaaenauloiiueie q

d' ' a \J Ad' Al a \J d' LS %
anuasnemanalsnlunguiszeins — ananaasnemsiialsalungui ladidade

d' | =\ 1
ﬂ’Jmrsmaﬂanmnwimiunquﬂwmm

Incidencep — Incidenceu

Incidencep
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Attributable Fraction among Population (AFp) AogdaaInvaan1snalsaludszrinsniuma
v 4 4 2 A
nnnifadeaaenauloiueie q

nau Wulsaale Tadlulsadale 39

quus 70 30 100

Tiguyn’ 50 150 200

EREY 120 180 300
anndasAemsmalsalulszrnstanim A/(A+B) = 120/300
AngasAemsmalsalunguitlaiguys C/(C+D) = 50/200

Attributable Fraction among Population (AFp)

(0.4 -0.25)/04 = 0.375

= 37.5%
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Attributable Fraction among Population (AFp) AogdaaInvaan1snalsaludszrinsniuma
v 4 4 2 A
nnnifadeaaenauloiueie q

nau Wulsaale Tadlulsadale 39
quus 70 30 100
Tiguyn’ 50 150 200
33U 120 180 300

Attributable Fraction among the Exposed (AFe) = (0.4 -0.25)/0.4 = 0375 = 37.5%

37.5%*120 = 45 918

A9HU 37.5% (30 45 3181) vasauiiiulsaralonanua (Taguyninazliguyws) Wluwaninmsguyns vse

2 » g 54
winszrinsianaaliguyss dnnudihedlalsaialoszanas 37.5% (W30 45 Au)
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MIANHUTIFI3ID

Aa A d
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N

GuduialagsssNgIf)

A4

(MrinadSnamssuanna)

ﬂ1iﬁﬂ‘lel1!%\‘11/‘|§§m1

(lausinganlSeume)

= v d
ﬂ1§ﬂﬂ‘Hﬂ‘l~!ﬁﬂ’J‘ﬂﬂﬁf’N <€

Aa A ¢
ﬂ15ﬁﬂ‘]ﬁl1!‘l§\‘i')!ﬂ51$ﬂ

A4

Gngunl3sumneay)

=X q
msAnelunyms <

N

= Y
maanulutios Lab
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Taun MSANHUTINGTUU HAZMSANHUTINATIZH

msﬁnm@awsﬁmm

a A [}
ﬂTiﬁﬂ‘leﬂ!‘UQ’Jtﬂ'ﬂ%‘l"i

® Case study (NIHUANYT)

® Experimental study (I59NA094)

® Cross-sectional study (MANAVINY)

® Cohort study

. =X a A
® Ecological study (MIANHUBIUIAN)

® Case-control study

® Case-crossover study
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R 3. Aax A d A
Case study (D3asAN¥): 1JWITMIszydfyrinseanumssivaalsni
avlalunauiszrinsla o 1w

U A T"Y
e MisaauaIulsnlUaonsanlunying A
L7 < A w d' o
o annudihelsauzdaRviianmaululssnu B

o E Al ' 4 a A v
e ulihenelsaszuumauaumelaneifalagseulssnu C

e 91143UH1 38 Pneumonia :1nmM3nwnnlsausy D 11 2562
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. = v < Aas =

Cross-sectional study (N15ANHIMVUMNAAAYII9): 1T HITMI5ANY

Jadef (819292) nelviinalsa (Exposure) Hazlsn (Outcome) Naulalu
= w Cé ﬁ' P | d' = | | Y Vv ]

NaNAEINY Fanseslonlslumsanaulval laun

e M3 1¥UVVAOVDIN (Questionnaires)
® 115753251978 (Physical examinations)

= |y umsidasvudasmuna
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Cross-sectional study (miﬁﬂmgmumﬂﬁﬂmn)

Retrospective descriptive study /-\ Prospective descriptive study

<€ \/ >

v
Cross-sectional study

Prevalence survey
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R = a A [ Aax =X a a\ Y
Ecological study (N13ANHUBIULIA): !‘IJ‘L!’Jﬁﬂﬁﬂﬂ‘]&ﬂl‘lﬁ&i%‘ﬂ]ﬂ?‘i’lﬂﬂuﬂqu

U

Uszwins nluansasnsdalifluszauynnali (Ecological fallacy)

matheadelsauziSailea

%ﬂﬂﬁ%ﬂl@ﬂﬂ]iﬁﬂﬂﬁ%
a5 60
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Ecological study (M3ANHUTIHIA)

. v v v ¢ & v A v v d Y =3 <
Correlation (Manduwus) iHumsiafiamevesnnuduius lulavsuendennuilume
Wupanuszrneaesnuils

Tolasu uaz PM,, Tolwuuazlulasiulaoonlan

o 120 ©
150 A

° 100

80
>
~ 100 A

PM

60

Tulasioulavenlaa

50 - 40

20

20 40 60 80 100
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Ecological study (M3ANHUTIHIA)

Pearson = +1, Spearman = +1 Pearson = +0.85, Spearman = +1 Pearson =-0.09, Spearman = -0.09
& L
L
o . * o a
L
- L L
- ] - ] ]
. .
L L
. *
- L [
L
- - -
Pearson = -1, Spearman = -1 Pearson =-0.85, Spearman = -1 Pearson =0, Spearman = 0
L
* L
L
* L
L
L
. ) -
L
L
L - .
. - 4 = ®
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, o A v 4 A
Experimental study: 1J#35msanyinansznuvestfadengaanaule

aan3inalanla o Jagn13miua Intervention azANANIENUNNAVYY

maraWu il

Intervention

With outcome

Population of interest

13an

Without outcome

Placebo

With outcome

Without outcome
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Prospective cohort study

Cohort study

Cross-sectional study

Retrospective case-control study
U U Y a 1’
MIFUAUNG | € > NIINALIN
Case vs. Control Exposed vs. Non-exposed
v
Case-crossover study
Case vs. Control at existing exposure
Case-control study
\ a\ a
nau mstialsn + mstialsn - 59U
MISudude + A B N,
MISUATURT - C D N,
PRV N3 N 4 N
64
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Case-control study

SUTNHE (A)

Case

IuSudueia (C)

SUauNa (B)

naunNfgyin (A+C)

Control

luSudueia (D)

\
—
F\
—

ngu laldifyin (B+D)
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aauils C‘?]Iﬂﬂ’sju (Categorical variable)

nau matnalsn + msnalan - 39U
MITUaNE + 1,275 1,243 2,518
MIFVANNE - 230 310 540

39U 1,505 1,553 3,058

Case-control study

Odds YoM 35uauialunguiil e = A/(A+C)/C/(A+C) = 1,275/230
Odds voamssudndalunaud laie = B/(B+D)/D/(B+D) = 1,243/310
Odds ratio (OR) = 5.5435/4.0097 = 1.3825
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Case-control study

AU:AS1SIUAAMATS
-/ UH1dnY1asuraa

A A ]
ﬂ'lﬁﬁﬂ‘]sﬂ!“lﬁ?)!ﬂﬁ1$ﬁ

No. [ Smoking Sex Age Edu
1 1 1 49 Low
2 1 1 54 High
3 0 2 84 High
4 0 2 63 Mod
5 0 2 59 Mod
6 1 1 74 High
7 1 1 92 Low
8 0 85 Low
9 1 1 81 Mod
10 1 2 78 Mod

100 1 2 56 High

Group | Status | Sex Age Edu | Smoking
1 0 1 49 Low 0
1 1 1 49 Low 1
1 0 1 49 Low 1
1 0 1 49 Low 1
2 1 1 54 High 1
2 0 1 54 | High 0
2 0 1 54 High 1
3 0 2 85 High 0
3 0 2 85 High 1
3 1 2 85 High 0
X X X X X X
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Cohort study
@
o
®
®
L
®

2011 2012 2013 2014 2015 2016
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SUauNE (A+B)

Cohort study

JnSudueia (C+D)

ANRAN

e (A)

Ta1le (B)

ihe ()

Y311)e (D)
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Open cohort study
o
@
®
®
L
 J
®
2011 2012 2013 2014 2015 2016

Outcome measure: Incidence rate
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Closed cohort study
o
o
®
®
L
®
2011 2012 2013 2014 2015 2016

Outcome measure: Cumulative incidence and/or incidence rate
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Cohort study

Closed cohort study Open cohort study

2016

2011 2012 2013 2014 2015

2011 2012 2013 2014 2015 2016

® Cumulative incidence: Risk ratio ® Incidence rate: Rate ratio

® Incidence rate: Rate ratio
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Cohort study

® Prospective cohort study

® Retrospective cohort study

Prospective cohort study

f

Beginning of the study

Retrospective cohort study

Beginning of the study
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aauils C‘?]Iﬂﬂ’sju (Categorical variable)

nau matnalsn + msnalan - 39U
MITVANAT + 1,275 1,243 2,518
MITUTHAT - 230 310 540
5 1,505 1,553 3,058
Cohort study
mmaéﬂwmmaﬂw‘lumjuﬁﬁﬂ@%’ﬂ ~ 1,275/2,518 = RI
andesvesmsihelunguitlaifidede = 230/540 = R2

Relative Risk (RR) = (1,275/2,518)/(230/540) = 0.5064/0.4259 = 1.1890
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A A ¢
MIANHUTINAIIZY

Cohort study
No. | Time | Onset | Age | Sex | Weight Name | Model formula
1 460 0 74 1 49 Cox log(hazard) =y = b, + b;X; + byX, + ... + b X,
2 360 0 68 1 54
3 455 0 56 9 84 Cox proportional hazard model
4 | 1060 1 57 2 63 h(tX) = h(t) exp(X"p)
5 210 0 60 2 59 h(t|X) = h(t) exp(X*B, + X, *f, +...+ X *B,)
6 833 1 74 1 74 h(tX)
7 | 1022 1 56 1 92 he) - exp(X1f1+ X2B2 + -+ XufBy)
>43 ! 81 L 5 where h(t) = onset status at time t
9 945 0 65 1 81
10 | 835 1 72 2 78
Onset; = exp(0.25* Age; + 0.12*Sex; + 0.2*Weight;)
100 | 788 1 68 2 56 75
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3 Aad = v v ¢ ! Y ci
Case-crossover study: 1HW3I5mMsAnuIANNaNRHTszHNfodeaes
uazmanalsnluszazdu 9 lawfSeummeumsSududanaunas nas
manalsnlunudeIn

76



.}

./ UH1dne1aguraa

& .
Zng, 1RUR Unyny1ao onwuau

Crossover study

MSANHUTINAIIZH

Sududa TiSvduda
1A a a
g 1 1013 1013 A
ngafi 2 N01N3 Taidiorms B
NG 3 Taidiorms 013 C
1A 1 1
ngaf 4 Taidiorms Taidiorms D

OR =B/C
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Matched case-control study

Control

nauf luidayrin
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Matched case-control study

MIANEUTINATIZT

Control

ed.
=h.

SUTNAE

ed.
=Dh.

ed.
=D.

eDd.
=D

OR =B/C



Case-crossover study
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Case 1

Case period

Control period

MSANHUTINAIIZH

Control period

A4

Case period

SUTNAE

OR =B/C
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I ad = v o d Y v ci
Case-crossover study: !‘lJ‘H'Jﬁﬂ'lﬁﬂﬂ‘lel‘lﬂ’J'IﬁJﬁﬁquﬁﬁgT‘i’J'lx‘]ﬂﬂﬂEl!ﬂ’ﬂ\‘]

uazmanalsnluszazdu 9 lawfSeummeumsSududanaunas nas

MInalsnluaufeINy

Cosun | Mem Twe  Wed  The P sat
1 2 3 4 3) 6 7

8
15
22
29

9
16
23
30

10
17
24
31

11 12 13 14
18 19 20 21
25 26 27 28
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Unyny1a0 owuGy Case-crossover study

oS Mon T Wed  Thu P sat
1 | 2 | 3 4 5 6 7

8 9 10 11 12 13 14

15 16 17 18 19 20 21

22 23 24 25 26 27 28

29 30 31 1 2 3 4

= __ _

02mar2002 ? -
02mar2002 15408 18.5 156 0 199
02mar2002 15415 43.5 95 0 199
02mar2002 15422 55.5 100 0 199
02mar2002 15429 15.1 72 0 199
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Case-crossover study

oS Mon T Wed  Thu P St
1 2 3 4 3) 6 7

8 9
15 16
22 23
29 30

10
17
24
31

11

18

25
1

12 13 14

19 20 21

26 27 28
2 3 4

09mar2002

09mar2002

09mar2002

09mar2002

09mar2002

15401

15408

15415

15422

15429

18.5

43.5

55.5

15.1

156

95

100

72

1 156
0 156
0 156
0 156
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Case-crossover study

oS Mon T Wed  Thu P St
1 2 3 4 3) 6 7

8 9
15 16
22 23
29 30

10
17
24
31

11

18

25
1

12 13 14

19 20 21

26 27 28
2 3 4

lomar2002

lomar2002

lomar2002

lomar2002

lomar2002

15401

15408

15415

15422

15429

18.5

43.5

55.5

15.1

156

95

100

72

0 95
1 95
0 95
0 95
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Case-crossover study

oS Mon T Wed  Thu P St
1 2 3 4 3) 6 7

8 9
15 16
22 23
29 30

10
17
24
31

11

18

25
1

12 13 14

19 20 21

26 27 28
2 3 4

23mar2002

23mar2002

23mar2002

23mar2002

23mar2002

15401

15408

15415

15422

15429

18.5

43.5

55.5

15.1

156

95

100

72

0 100
0 100
1 100
0 100
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Case-crossover study

oS Mon T Wed  Thu P St
1 2 3 4 3) 6 7

8 9
15 16
22 23
29 30

10
17
24
31

11

18

25
1

12 13 14

19 20 21

26 27 28
2 3 4

30mar2002

30mar2002

30mar2002

30mar2002

30mar2002

15401

15408

15415

15422

15429

18.5

43.5

55.5

15.1

156

95

100

72

0 72
0 12
0 72
1 72
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Statistical analysis

\ 4

Descriptive statistics

v \
Measure of central Measure of variability
tendency

I I

Mean Range
I I

Median Variance
I I
Mode SD
I
IQR
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Statistical Hypotheses

S an Jnyny1ao oneudu
\Z
Variance
v
F-test
_ Variance 1
" Variance 2
, Y(x; —%)?
Variance = ——
n—1

v
v

v

Student’s t-test

X, —X
P Bk T
/SE§+SE§

ANOVA test
SSB
__daf

F_SSW

df

Mann-Whithey U test

U, Vs U,

Kruskal-Wallis H test
12 %
w D 1);;"] —3(n+1)

df =m-1

I I6

Chi-square test
(0; — E;)*
2 _
= Z E;

df = (n;-1)(n,-1)

Fisher’s exact test
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ann
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anilsneiues (Continuous variable)

a d
Regression (N133A3121iDAD0Y)

Y
NIV

Name Model

Linear y=b,+tbx +bx +bx, +..

Logistic log(odd) =y=b,+b x, +bx, +bx, +...

Poisson log(rate) =y =b, +b x, + b x, + b.x, + ...

Cox log(hazard) =y =b,+b x +bx, +b.x, +...




AU:AS1SIUAAMATS
-/ UH1dnY1asuraa

oy

Y
&3V

=D.
D -

anaN!t

Regression: A set of statistical processes for investigating the relationship between a
dependent variable and one or more independent variables.

' Name Model formula
Linear y=bgy+b;x; +b,x, +... + b X,
Logistic log(odd) =y = b, + b,x; + b,x, + ... + b, x,
Poisson log(rate) =y = b, + b x, + b,x, + ... + b, x,
- = - o Cox log(hazard) =y = by + b,x, + b,x, + ... + b,x,
https://nextjournaI.com/inteIrefinf-:ry/simple-linear-regression A

0.5 |-

Threshold Value

=0.3
oboe i w https://www.javatpoint.com/logistic-regression-in-machine-learning
>

Source: https://towardsdatascience.com/linear-regression-derivation-d362ea3884c2 90
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ann

o v A , ,
anilsneiues (Continuous variable)

a d
Regression (N133A3121iDAD0Y)

Y1 Y, Y3 X X X3 X4
32.1 1 19 41.9 40.1 23.5 29.0
50.8 0 68 39.1 48.1 36.7 29.6
25.3 0 52 43.8 33.7 214 294
20.5 0 41 61.8 39.8 23.6 29.6
40.3 1 920 65.7 62.7 25.5 29.7
62.8 1 77 41.6 29.6 24.6 27.6
34.6 1 67 32.0 45.1 75.4 27.2
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o LA , ,
A n1lsmo1iiee (Continuous variable)

a d
Regression (N133A3121iDAD0Y)

Y, = 8.914 + 0.021*X, +0.009%X, +0.034*X, — 0.022*X,

De

|l
(=

HINYANNN MSIANTUNNY 1 HUIVRI X, 9] Y, 1AM 2.1%

De

MSIANTUNNY 1 HUIIVDI X, 9] Y, 113U 0.9%

v
=\

MSANAUNNG 1 HHIBVRI X, 02 Y, 1INAY 3.4%

De

v

MIANAUNNG 1 HHIBVRI X, 92H Y, aAad 2.2%
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Cardiovascular diseases | 466
Cancers | © -5
Neonatal disorders _ 7.45%
Musculoskeletal disorders _ 5.53%
Mental and substance use disorders _ 4.89%
other NCDs |G 4 87%
Respiratory diseases _ 4.5%
Neurological disorders _ 4.44%
Unintentional injuries _ 4.24%
Digestive diseases _ 3.41%
Transport injuries _ 3.02%

Malaria & neglected tropical diseases [N 2-49%

Nutritional deficiencies [N 2-31% M lsafianie MInusna 1a¥uIms
Liver disease [ 1.66% ' '
! a
Self-harm [ 1.36% M 1snlufnne

Interpersonal violence - 1.04%
Maternal disorders [JJ] 0.47%
Conflict & terrorism [JJ] 0.4% :

Natural disasters | 0.05% m3zlsasgnenuanyia (Malan) U 2560 (1138 DALYs)

0% 2% 4% 6% 8% 10% 12% 14%

W MsUaY

Institute for Health Metrics and Evaluation (IHME), 2017 (https://ourworldindata.org/burden-of-disease) 94
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Gancers [ 5.22°
Cardiovascuiar diseases [ 2.2
Musculoskeletal disorders _ 8.45%
Neurological disorders _ 6.01%
Transport injuries [ 5.79%
Mental and substance use disorders _ 5.66%
Digestive diseases _ 4.36%
other NcDs [ 4 05%
Unintentional injuries _ 3.6%
Respiratory diseases _ 3.52%
Liver disease _ 2.8%
self-harm [ 1.97%

Neonatal disorders [N 1.74% M Isafane MInusnna 1H¥HINI
Interpersonal violence [ 1.32% .
Malaria & neglected tropical diseases - 0.71% | Iﬁﬂ"lﬁlﬂﬂﬂi’)

Nutritional deficiencies - 0.7%
Maternal disorders | 0.07%
Natural disasters | 0.04%

Conflict & terrorism | 0.03% mazlsasgnenuanyia (Ine) 1 2560 (Hig DALYs)
0% 2% 4% 6% 8% 10%  12%

o MsuaY

Institute for Health Metrics and Evaluation (IHME), 2017 (https://ourworldindata.org/burden-of-disease) 95



Disease with the largest environmental contribution

Diarrhea

Lower respiratory infection

Other unintentional injuries

.
-
L
Malaria |
| 1
|
]
!

Violence

Lymphatic filariasis

Lung cancer

e B I R S R S
0% 1% 2% 3% 4% 5% 6% 7%
Fraction of total global burden of disease in DALY's

- Environmental fraction Non-environmental fraction

d Y]
2aAMIaMIIElan, 2549
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Environmental disease burden in DALYSs per 1000 population, by WHO subregion

DALYs / 1000 Pop.
[ 110-20
[ 120-50 [
[ 50 - 100 ;
I 100 - 200

| No data

d Y
E)Qﬂﬂ1‘5§)1ﬂ%~lﬂiﬁﬂ, 2549
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Mszlsn (Burden of Disease)

ﬂ‘UHU@ﬂﬂﬁU“ﬁ"lﬁ"llﬂ]W ﬂmm‘mameu“lﬁmumm’a STUNTNVD
Uszu1vu muﬁﬂflmﬂmmmmammﬂﬂnaﬁumwmmm‘muﬂ:121
NMsHazaeyIn (Disability Adjusted Life Years: DALYS)

N

"bjﬁﬂ:]’]uﬁﬂ”ﬁ _

AUNNIIN

70 x 0.3 =21 YvoIMINGUNINA

A4

53] 5
753 08
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Mszlsn (Burden of Disease)

N N

Tusianunns

AUNINIIN
aAa
AUNMNTIA

=2

75 5 4519] 759

= ) = A = A AAa =
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Disability Adjusted Life Years (DALYS5)

v ' Y Y Y d A
DALYs (fuariilg daszaumszlsnlasilingilszasmnanfsauien
AUV 3R aINIamIIA A0 INaNNIsaIne 11

DALYs = YLL+ YLD

Tagh

. o = 41' A ﬂ' 1 v v
YLL (years of life lost) = ﬂ114’31!1]1’]@’@311!@’2]"!1.]!1!@\1‘%1ﬂﬂ1§ﬂ1ﬂﬂﬂuﬁﬂﬂuﬂiﬁ

Jg v

YLD (years lived with disability) = 1:uilnganaalihiesonie/sins
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Disability Adjusted Life Years (DALYS5)
YLL = N*L
Tagfi N oM IUAUNIaETIN

= d' d' a A
L nov1gMINinal i 1EYNLaeTIN

YLD =1*D*L

A A A ¢ . .
Tagh 1 nogliAn13al (incidence)

¥
= o v

D AN E/NMIHNNBYIZHIN 0guamd) — 1ane)

=~ d' L ] < \ a v =
L ﬂ@i%ﬂ%!?ﬁfﬂ@gﬂﬂﬁ!ﬂﬂﬂ’JE]!!’G]%‘WﬂTi (‘H‘M’J‘c’l‘lj)
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Disability Adjusted Life Years (DALYS5)

Us529%1n35 100,000 v aeniluszaznar 2 I Jagniinwiinveanisieminu 0.6
uaz 20% vadlszansaanarnasriIaniery 70 U (Mriualvergmamagmny
83 1))

YLL =20,000 x 13 =260,000
YLD =100,000 x 0.6 x 2 =120,000

DALYs =YLL + YLD = 260,000 + 120,000 = 380,000
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Disability Adjusted Life Years (DALYS5)

(Y]
A o

v d Y v
Us29%105 100,000 A reniluszaziiar 2 §darv lagniiiriinveanisiae
MY 0.3 1az 2% vaalszminsasnaraaerinneiy 51 (Mvualvogmamay
Ny 83 1))

YLL = 2,000 x 78 = 156,000
YLD =100,000 x 0.3 x (14/365) = 1,151

DALYs = YLL + YLD = 156,000 + 1,151 = 157,151
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Disability Adjusted Life Years (DALYS5)
® 1 DALY nangds 17 guanzngaraalil iissnnanuunnisamagumm

v
>

Vv YV I d' a < || a\
® azveulvimulymmuanuguussveslsa Nanmannmaduihenimsuaz
NMITYFIANOU IO UAITVIUIZB 13

® lylumsdaaauanumaglumsamumemugumn

Y = d' < Y /=
® DALYs aziglumsrmuamatesmsgaydaioaninmaduil/minsuay
MALTINNDUILDUAII
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