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1.11.1.1 Scales of measurement
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1.11.1.2 Variability, distribution, central tendency, probability
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6 3 1.5 1.5

7 6 2.9 4.4

8 9 4.4 8.7

9 10 4.9 13.6
10 17 8.3 21.8
11 27 13.1 35.0
12 31 15.0 50.0
13 28 13.6 63.6
14 22 10.7 74.3
15 34 16.5 90.8
16 12 5.8 96.6
17 6 2.9 99.5
18 1 .5 100.0

Total 206 100.0

gy \ ! e @ =& v o \
2.2 Wit (Range)  WWudy HadvaiggaLazadgarastoyaTanis 9 walzdwiong
wazananansidilaig wiRduiinldias esnnldldinandayann 9 1 winwnandfiann

A o A , & = M o a A o @ o A
Nga UazUDUNFALINWY am"l,:uvlﬂuam’mamammmﬂumim:mﬂmmawagaau 9
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Ao ~ dlZ va &
WAEDBIEANT LATUNANIZNLIINENT
= AIFIFN — AGIAA
U 9 9

=18-6 =121
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2.3 Interquartile range (IQR) fiadM NIy Tadwimldnnuaderenie Q, i Q, aIgas
galdil IR = Q, - Q, la8 Q, Aadfasiaud nan 75 uaz Q, AarNilasioud nan 25 IQR

o Aa

v A = . o Aa ' A A A \ .
VOANIN range @l?{ﬂ’lvlll sensitive @amaﬂaﬂuﬂqiﬂizﬁnElLLUUVLQJﬂﬂ@WﬁE]"Uallaﬂ&lﬂ']ij@ﬂ@d (outliers)

U

IQR w”n?ﬁuamﬂﬁu median

2.3 mwﬁmmummgm (Standard deviation, SD) uaﬂﬁﬁw:mﬂ@ﬂmﬁwadﬁagau@i
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nizvesteya lddninaies mﬂ“ﬁagamusl,myag"lﬂéf@hm?ﬁu’]ﬂ Andloauwanaigiuiazien
was lunanaunu ﬁﬂﬁagau@iazﬁ;@ag}"ﬁ'ﬂqvlﬂaﬁnﬂmmﬁmﬂumumﬂ Andloauwanaigiuiaziien

'
1 a

41N @1 SD ai'ﬂuaﬂ@j TUANLDRULRYATHG

Y (x-%)

SD - =)

(n-1)
638879
ahmﬁz/amummgvm/aamgzﬁnﬁ?@”ﬁmannnumma@ﬁ

=257 1

2.4 Salaunsy (Histogram) ﬁarmwLLammsLLﬁmmemﬁmaﬁaﬁauamﬁmm NUANB LD

A A = A > v % = A | o
gﬂamaﬂm\gumﬂLimmmaﬂumﬂmuaﬂﬂmmﬂ I@]ﬂmmmﬁwaqgﬂamawqummmazau
LNWAINNNINIVDILARZDUATANATI mugwadﬁmﬁwqumnLwiazé'ul,muﬁ'@mmaaﬂq’m?"sazm
negluduasmeatuiu 9 suiungudiacdninae waziunvasgUimaouyuanudazgdunu
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2.5 JUnANBWALUYBIANA (Frequency polygon) ABIFUMABIRABNMLAAIN  MIANLEUATI
| A , A { { 1a o a o & A
loszwiaiinasuuurdwiouyuainiagfanuasdalaunuvastoyazanu  GIuaaIn1g
naznpvaitayadiunwlaa uaziduiugusas Probability distribution fivznafissia’ly
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n33auwIlnaggaunang (Central tendency)

Q v ‘é L= 1 1 4 bt v
slumimimﬂaﬂwmwamwaga%m § LIUNKIANRNNT 1 a1 LﬁaLﬂ%@ﬁLLﬂu%ﬂdﬂlaﬂﬂ

NIRNA L‘%Undﬂmsf@LLmIﬁm?Tﬁfjmunmd nhoulenud 3 wuu As

1. @1LauLaVAMa (Arithmetic mean) ﬁaNaLaﬁwaam”aganﬂm”ﬂum”agamﬁfu WWumytawwd ity

Lﬁwgmuﬂmoﬁﬁﬂﬁuﬁﬁq@LLaz’l"ﬁmﬂﬁqﬂlummﬁﬁ snuanswnuar SD eadsiauadalsle
WwwiznudayauandIunm Towananwoiflfunudiadsvaslzong fa 1
28619
ﬂ"naﬁ}ywaamgt@7nﬁ?@”f’uwan'::nm';ma@af(y) = (6+6+6+7+7+....) / 206
=12.41

2. 458§ % (Median) ﬁa@hnmwaa“ﬁagaLﬁaﬁmﬁnﬂﬁa o'lunnIeaninn ey ’g@il”agaﬁﬁ

wwmduiasd Grugn Ae Teyafiegasinans gadayandiuwiug dregmasiiudrvesdayases

MNDLATINAITINAUAITFBY Interquartile range Wumstamanszanendnleunulsegn

2889
Ubsgiuvasagind lasunansznuanead = argfnanadaisesninidag lumwn
= (219d1AUT 103 + 015816 U7 104) / 2
=(12+13)/2 =1251
a A o da A = o P  a a ) =
3. 31uiloy (Mode)  Aadnvastayandanuiuniige Tayaganis 9 a1aldfigufiouias itundl

A Ao A o A A A L& o o AaA A ' a ' .
VIVLNNTQHQV]‘U']T']%LQU V\iﬁ]ui']uuﬂllviﬂqﬂﬂqﬂvl@] (“g@“llawa‘nm’muw 2 @1 138N Bimodal) I

o9

2

v

Aoudunie LL%QIﬁNLﬁW;ﬁd’J%ﬂﬂNLL‘U‘]_ILaUﬁﬁﬁﬂuﬂiﬂl‘ﬁ/ﬁuma&lauaﬂﬂmﬂﬁ‘wvl,@‘{

U q
A8

gvuﬁﬂmmmqt@‘Tnﬁllw”‘fwani:mmmamf =151

I
a o

gwilgyvasmadFinvasion w3e veudnd lasunansznuaniaad lauadnnguiiadan

A Aa
URZNIINNFTLTIN

ANENNHS 32HTIN1TIARWIRNIZIFFINNG N uazan¥meN1INIL18YaITON

WINLIIFILNG Histogram #38 Frequency polygon maom”agauaﬂﬂ%mmmufl,my WAUINN

gﬂiﬁaﬂ§ﬂﬂL§uIﬁdﬂa@Lﬁﬂa Janwoensnyzayld 3 wuu s

1. lasn@ (Normal, no skew) #mInszansvasdayalndifanunimeduiosuazauainn  lidos

luauladrunits manszansuuuil nidade ddTegIn w1z uion aswinu nislnaidoanu

2. lAudde (Left skewed, negatively skewed) nMInIzansvastoyaniinialdannalynsdugis

v A

wuulh pulisnaziidigige sesasnduizogin suduadoiidiasiiga datrateyaaian
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3. laafun (Right skewed, positively skewed) MInTzasvastaNafiinalasena lnasmuan

U
e oA

wuuh dadpazlagige sasasnnduwisagiu duguion dadeenge

q

{a) Negatively skewed (b} Normal (no skew) {c) Positively skewed

Mean
Madian
Made Modle Mode

Median Median

Frequency

|

| |
| I I
I oot
| IS I
I I 1
[ [N
I I 1
[ I
[ I 1
[ I
LI | |

Megative direction The normal curve Positive direction
represents a perfectly
symmetrical distribution

Examples of normal and skewed distributions

s v dtﬂ‘ v A v [ v 1 a ltil v 1 1 Led
azdunaladn nadinldsdnad skewed) litdula dgufinazagfivaalds daudn e
uzagnil mpullouuszduadoeue daisogudadudnasinanzauniduadolunindu

) o AAT v A o
mLmuﬂlawagahnsmwimumsm
889

minizmz/wam”a.yamqtﬁnﬁ’i@”fummmumma@a’ﬁa”nymuﬁuZﬂ?;ﬁéﬁw

gmflan (151) > vegm (1254) > anady (12 1)

AUz (Probability)

nejenuinindu 9 ngwsessddiBienanu anaaaun1sinaifisbuazquainengiae
uwndaravangyndgthei gilsarmansinann lamanisseadiawinny ¥hau ¥fu nansfisiilens
seaTaasonar 50 ludu anuzdunineiislomamufamgnisainaulannmgmanifidulyle
& \ = o A ed = a & & = a
ninue anuanduiadusasiu wazldldaud o (liflemafiamemynituan) auds 1 (fia

m@mizﬁﬁfua HIULUEY) LRSHUUNUAILANYT P

number of times E occurs

P(E) =
(E) number of times E can occur

wnaafgiuanuiesduaraunsleiin 2 snwmefe Classical Probability melduwidail
T,amamsLﬁ@mqmim“lumﬂdumué wiomatswniin Mdusneazaasnadosn altodunelda
A20819L T mmmauﬂuﬁa:ﬂaﬂgnwhﬁﬁm%uﬁman%ﬁw 1.winu 1 1w 6 Laua (mngﬂwhvl,&iﬁmi
3eK) ﬂ"m‘hmmIamammuw:Lﬂmmuﬁlﬂumﬂ"ﬁm@;waluﬁ'ﬂwmzmmim Lﬁaoﬁnn"l,sjm@;walﬁ

A oA ' o @ ° A 4 o ' A o = B .
L°ﬁﬂLﬂuﬂEl']\‘iauLLﬂZVLN"—l]']Lﬂu@]a\‘]ﬂqﬂqiﬂ@aﬂ\‘] LL%')ﬂ@LﬂEl"Jﬂ‘]JﬂT']NuWQZLﬂuﬂﬂaﬂHmzﬁuﬂ fa Relative
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Frequency Probability meldiuifail msm@mmmauﬂmaamnﬁ@m@;mmi AUIHAINAINNNT
') A { {a & S ° & A
uummnmaamqmstﬁﬁmau’Laﬁnmﬂumzmumsm 9 ludrwnasanannne

89

mngf@w”a.yaL@‘Tnﬁllw?'umnimummam{ mmmﬁmﬁuwaamizjyﬂuﬁnﬁ?@?'wmmmumn
10AF 1 A% ua”?'lﬂﬁﬁnmq 151

=34/ 206 = 0.165

lunslimaifedulsauazquainengihe  wnndlduanisfinsmosznnadnalungugihe
NNl an s U ARsARINA LLaz‘fnNamiﬁﬂmﬁmmﬁammuw:Lﬂusl,umil,ﬁ@m@lmszﬁmd
aRdnde 9 dundesnesla m’lfﬁﬂi:ﬂaumsm”@ﬁulﬂﬁmﬁﬁaﬁfﬁLLaszLa%'ﬂm;Eﬂamwia:sw
Tunsnaunu mmmsn’ﬁ%é’nﬂ’nminﬁ]zLﬂulunﬁiagﬂwamﬁﬁ]”ﬂ%aﬁﬂumjuﬁhaﬂ'wa‘hmu%ﬁq 14

favzaudszmnTld (addieunw)
Odds

Odds RINUNIDATIAINY aﬂamamﬂﬁ@m@;mmiﬁmﬂﬁ] #1307 ﬂIamamiLﬁ@m@;ﬂ’mﬁﬁvlaj

aula

Number of times E occurs

Odds (E) =
(E) Number of times E cannot occur

a & al o o \ = ! A
lamamafiamgminifiawlalunismunndindas (Rare event) rulamanaivinia

a v A { o ¥ . ' (% o
Wwodiadieolsalalsaniieluszosnanfiiinue  nIdidl  Probability waz Odds asddlnaifesnis
UaNNUL Odds Hadlgmantanianndluniadid daoass Odds 39gnlunu Probability lun1sfinm

N9z NN Odds AANUFNWBTAL Probability asaunyde b

89
Odds °z/aamigg’xm’;L@‘Tﬂﬁ?@"fummgwummamf1 AL LL@”?Y@iﬁnav.g/ 151

= 34 / (206 — 34) =0.198
=0.165/(1-0.165) = 0.198
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] [=1 . . . .
sUuuun1INIzI182a9AINKI19211]% (Probability distribution)

AINLILUAILAY Y 189 Frequency polygon idusasaraasanuinaciin aswuinwunle
nrazivihnulamaanuandusesmafiamgnisaiiinae Aawhiy 1 Fandinnwuaed
Probability distribution 3FmInsadiddiulnaasagunaundgiuii deyanldanndudiacng idusiu

A o AA o A o a ' . -
wikinastayaludszmnsniiansmznianszansfuiuauaada  5und1 Theoretical  probability
. . . A A9 o o %% v
distribution Ta7ilFas uazadvhanaian ldun

o A

1. Normal distribution 1 Theoretical probability distribution NfANaa LL&:I"I?‘}JE)EJﬁg@

@9

lunsadia I%ﬁ’um”agauaﬂﬂ%mm ﬁa”nmmuﬂugﬂim”aﬂiﬁ FUNIAT ﬁwiﬁamqmﬁmﬁ;mﬁm

U

o

Uneldissestalissanvgu  JUhsesnmnwnimuamusneduelddsdiaioavadia
wazdwduuuaIzInLeIlETIng

Areras Linder
The Normal Curve
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25% of area
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Binomial distribution 1% Theoretical probability distribution ﬁi“ﬁﬁﬂ%fﬂﬁmﬁzﬁﬁhﬁaﬁﬁ@
’ﬂ’lﬂﬂiﬁJ’J%ﬂ’]ﬁL%dEﬁM ﬁwaﬁammﬁﬂﬂiﬁﬂmaaaasm LﬁuLﬁ'amﬁaomsmmmﬂwmﬂwaa
ﬂ'ﬁ%’ﬂiﬂ"m'lEJ%%E]VL&]V&’]EJ%']ﬂﬂ’]iﬂ'JULﬂuiiﬂ é”m:}mzmaamsnizﬁnﬂmaoﬁagaa:gﬂﬁmu@ﬁw@ﬁ
uyds 2 a7 ﬁammmaoﬂajmﬁama (n) LLazmmm%Lf}maam@;mmiﬁmaﬂa (p) evwaves

o

1 1 v v 1 1 4 1 s 1 &/
ﬂf,j'&l FDUWUDUNIINIZAN El'%:L‘]‘quﬂdeﬁJﬁllll’](ﬂi LL@]Lﬁammmamqumamamnmumsm:ma

%

= A o =) . . . ‘3
HANBUSTUNIAT LAUANBULBIBY normal distribution WINTUR
A8

ﬂumﬁfamaﬁtﬁawnfﬂ B 39882 8 n”’;q’mmnm/‘iz‘mniﬁ'a 1oz 10 au 137870573019 Binomial
distribution 1/5:.117mmmmq):zﬁuﬁa:wyﬂuﬁtﬁa@nfﬂ B#wmIu 0, 1,2 ..., 10 A% la

Poisson distribution 1% Theoretical probability distribution ﬁifﬁ’m%’u’?mmzﬁ‘ﬁagaﬁlﬂu
Fwaudl (Count) W388a31 (Rate) JUiwvaInINIzBimua ldmodminaisvainmifia
wan1saiianla (Lambda, A) tBIfUGALT ULAZIBWELIAY Binomial distribution Ll Lafniidn
v = 1 1 oA 1 A a 6 ,}’ A o A

on niazdzdislisuanas udidiadadovaimafamgnisnigedu nwaziiansuzindan

. . . g 1 a L=
normal distribution YMNVBLTULALIN
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1. $1W3% CD4+ cell MNLFaafzlunmnaduinganianansii dangmaniaanaradilenu

Ay lwinanvaInITIaanwumle

A

mo o w

Bias

Chance

Random error
Temporal variation

Measurement error

2. neldafudaifanaainaunia u”nm:ﬁ;ﬂm”an”ulwmqﬂ ladn waznIzanaevinanuaan lulusqe

Teldgs 9 delagninsnuduuwiliudhgaiunanivesdayaansmcii
A.
B.

(2
a

mean > mode > median

mean > median > mode

. mode > mean > median

C
D.
E

mode > median > mean

. median > mode > mean

3. wnndiidpamalindalalwdn Tumadwaudiefi Heart murmur intensity aud gradet fis
grade 6 laaddl 32, 28, 13, 10, 3, 1

LLNuQm@ ANz aNEIRITULTI LR Ra NNz aafaga@?’amm

A. Histogram

B. Line graph

C. Bar diagram

D. Frequency table

E.

Frequency polygon

[

4. th Odds Neauaazdyaadu Hb Bart's hydrops fetalis lunydinvsanil uaznyse iuwinzzes -

Thalassemia ¥ 0.33 9@ 1WITHAT Probability maamnﬁ@m@mscﬁ@”\mdn
A. 0.16
B. 0.25

C.
D.

0.33
0.50

E. 0.67

:/ b =3 =3 s v A s v Y 1 1
5. ABNLAN 1.4 109anbnissuiasnielninszanaasnw maﬂmﬂmﬂummmgm
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A. Mean nu SD

B. Mean U range
C. Mode N1 range
D. Median 11U IQR
E. Median NU SD

1.11.1.3 Disease prevalence and incidence
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sulngauladnwingnisainilansaiiu Categorical dichotomous variables Aaduluananumue
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1. Point prevalence mnﬂﬁamm’gnﬂuaﬂsaiuﬂszmm 1) q@l@qwﬁwamm LANNZRIATL
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. = 1 A o ° o
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aSunssmwmstivadlan la@dndn point prevalence

f28819 mm"’ma)Zuilismmmg”ﬁﬁmmiﬂmwa"?i o IulaIunily 819wy point prevalence
WWEaTasas 2 usminsangiidernstianatadnadas 1 a3 lusay 1 1 8194 period prevalence 19
S9882 25 9:1An [691 lunsdii period prevalence afunganwmet/ywilvandn point prevalence
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UWATITENaaMaUAN Il wansfanafagionalwiludszmnmngudsslugang
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1.11.1.6 Health impact
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mﬂfy’nﬁ@@yﬁuﬁ@ Yes No Total
Yes 27 455 482
No 31 1,831 1,862
Total 58 2,286 2,344
AR =le-lo =a/(a+b)—c/(c+d)

= (27/482) - (31/1,862)
= 0.056 — 0.017 =0.039 %52 3.9%
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2. Percent AR (%AR

exp ( exp)
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%AR,,, = (le —lo)/le X 100
=(0.056 — 0.017) / 0.056 *100
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P

10TuladNa28 ATNIFIUIUATARLARINUMTAUID BAR,, 131U WNBILE WN le 628 risk LuNaY
P a

a a o . ' o X
Ll]iEIUL‘YIEJ‘]J LAz lo 938 risk Iuﬂq&mmad [9NAPY
728819
=~ A A o o ' ' d? 2o A A / o a ‘:JY 2%
zuﬂ'ﬁﬁﬂﬂ'?l/?;’ﬁ?’lfNﬂ’Zlad'Jﬂ‘ﬁu WU'J'UK??J‘VI AIANDWII l/?ﬂLﬁuZ?ﬂ?ﬂﬁ/ﬂ: 5 szylﬂiq?ll‘n (23]

Tagunaan Uaenilulin savas 15

Efficacy = (15% - 5%) / 15% * 100
= 66.7%

wu1ehy Insuldiszansualunistasnulsnsasas 66.7

3. Population Attributable Risk (Pop AR, PAR)
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PAR = Incidence in population — Incidence in unexposed
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PAR =a+c/(atbtctd)—c/(c+d)
= (58/2,344) - (31/1,862)
=0.025-0.017
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%PAR = (PAR / Incidence in population) * 100
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RR = Relative risk
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1.11.1.7 Efficacy of drug therapy, 1.11.1.8 Risk of drug therapy
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1. EﬂLL‘U‘]_INﬁﬂigﬂuﬁluﬂ’ﬁﬁmi’]zﬁwaaiﬁl 289N IANBLUL Randomized controlled trials lain
A. Interim analysis
B. Survival analysis
C. Explanatory analysis
D. On-treatment analysis

E. Intention-to-treat analysis

2. PaladanunaneLdslny Treatment efficacy
A. Experimental event rate
B. Control event rate
C. Relative risk reduction
D. Absolute risk reduction

E. Number needed to treat
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AINENT 4 M8 mm:ﬁﬁlﬁ%’umlmj 80 M8 HKiin11£aINa1N 12 M8 Relative risk increase 18INN22
\fansanfaUnfiilesanelwdifisunuendy Aaduiesszrile

A. 10

B. 15

C.20

D. 50

E. 75

4.1 A sniinléue 80% o1 B shunfialene 60% l¥wans Number needed to treat masmaLLann
mM3sneanen B lhduen A

A. 5

B. 10

C.0.2

D. 0.02

E. 20

1.11.1.9 Sensitivity, specificity, predictive values
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Accuracy of diagnostic test = (True positive + True negative) / Total tests
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Disease (Gold standard)

Present Absent
Diagnostic Test Positive True positive False positive
Negative False negative True negative
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Sensitivity of diagnostic test = True positive / Diseases

i A ' A aa @ o o W v | ) A
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Specificity of diagnostic test = True negative / Non-diseases
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Predictive Values
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. . tﬂ = 3 A
of diagnostic test DJ4 2 ANWIUE AD
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ShasenvuaduuInNInaa

PPV = True positive / All positive

2. Negative predictive value (NPV) ﬁammmanﬂuﬁwaawad?qj@mn’iﬁaﬁmuﬂuwaam%d NPV
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NPV = True negative / All negative

Predictive value NIF8IRNI S VL&i"L@TLﬂuwaaﬂﬂqmawu”@mmwmmm%ﬁﬁaﬁmLmﬁfu ueag
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Tudszmnanfanurnvasliaiudn 1aas293faueeld PPV énas ud NPV gedin uazlunmenaunu
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winldludszmnsfidanunuaslings 1aa3938ap9:ld PPV g99% wdl NPV ¢
728819
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gold standard lafsasnii 200 uaznaiialnalaaiaenia 200 1% 80 T8
gold standard lafniasnia 200 ueimafialnalaaiunnniimsarinny 200 $143% 20 T1e
gold standard laFnu1nnaa 200 usinafialnaldaiaanda 200 U 120 378
gold standard lafnu1nnia 200 uazinaiialnalaaiunnniinsawinny 200 31134 880 78

AIDS (CD4+ cells < 200)

Present Absent
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Diagnostic Test Positive 80 120

Negative 20 880
Accuracy = (True positive + True negative) / Total tests
=(80+880) /1,100 =0.83 =83%
Sensitivity = True positive / Diseases =80/(80+20) =0.8 =80%
Specificity = True negative / Non-Disease = 880/ (880+120) = 0.88= 88%
PPV = True positive / All positive =80/(80+120) =0.40 =40%
NPV = True negative / All negative = 880/ (20+880)= 0.98 =98%
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Disease (Gold standard)
Present Absent
Diagnostic Positive a b
Test Negative c d
agﬂ'?%miﬁ']mum@m 9INANTN 2 X 2
Sensitivity =a/ (a+c) Specificity =d/ (b+d)
PPV = a/ (atb) NPV =d/ (ctd)
Accuracy = (a+d) / (atb+c+d) Prevalence = (a+c) / (a+b+ct+d)

Multiple tests
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Multiple testing strategies

Parallel testing Serial testing
T Sensitivity  Sensitivity
 Specificity T Specificity

T NPV ! NPV
{ PPV T PPV

NIANKRBAAT Cut off
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1. °13@1mnﬁﬁaﬁﬂﬁﬁqmawﬁﬁa“ﬁaimavl,ﬂ‘f: mm:auﬁq@ﬁm%’ulﬂumﬁﬁaﬁfmﬁuﬂ'mﬁp;]”ﬂamﬂuisﬂ
Multiple sclerosis Fa1dlulsarouss uazlimaunsasnelvmsana’le

A. Sensitivity 99%, Specificity 80%

B. Sensitivity 95%, Specificity 85%

C. Sensitivity %90, Specificity 90%

D. Sensitivity 85%, Specificity 95%

E. Sensitivity 80%, Specificity 99%

2. Serial testing wc\i'wﬁ’lsl,@mad Diagnostic tests
A. Negative predictive value
B. Sensitivity
C. Specificity
D. Accurary
E. Cut off

3. @iﬂl@ﬁ]zgoﬂz‘fu LﬁaﬂawwqﬂmaaisﬂIuﬂaju@Taazi'la@"iflao
A. Accuracy

Sensitivity

Specificity

Negative predictive value

mo O

Positive predictive value

4. miaTadansaditliaigagnlugaTu 1,000 118 WULRNRELIN 99 1B Tuwswaniiiduinilsness o
M8 MIaTIENRed sensitivity Sauaz 45 lﬁﬁﬂmmmm'mqﬂmam“'misﬂsluqmuf:
A. 0.9%
2.0%
4.5%
9.1%
9.9%

moo®

5. Receiver operator characteristic curve 1uwns9l plot 32W3n4 False positive fiuenla
A. Specificity

Sensitivity

Cut off

False negative

moow

True negative

6. NMIATIIRANTAILIA fen Sensitivity, Specificity, PPV, L8z prevalence WinNUIaeaz 90, 80, 88, LA

o : a ] A X o
56 AMUAIAL DAIUINRIN prevalence LAY QWIQQ:LWNT%@]QU
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A. Accuracy
B. Sensitivity
C. Specificity
D. PPV
E. NPV

1.11.2.1 Types of experimental studies
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TSN HININTUNNSLAZIZUN9ANEN MFIIBLTINARDY (Experimental study, Intervention
study) wansdsmsanmnndssdudimuaionaaiasudaz 2192 163U Exposure ¢a1a3udaIns
=3 A 1 ] v 1 v Aa ,}’ a ¥ o o ] a 1 n' A n:'
dnwnsalad  lldUsesliiiadniesnusssund  UapasnaiSanindinaneinIafFIunInuweD

. s ca' ng di v 6 =3 eq: ] eq: di a [
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msdasnnlsalna 9 Ndadulanansa’la lasnludasltnmsdinsiBanaaaarinmn

ilszinnaasnis@nsusinaaas nusanilsslaniaassinaaas

1. ﬁawmauﬁamﬁ'ﬂmkﬂ (Therapeutic trial)

%38 Secondary prevention trial %mﬂﬁamiﬁﬂmL%amaaqﬁmmaﬁﬂnﬂugﬂaﬂéffmkﬂﬁ%a
ﬂvfqummwﬁaulﬁ] ﬁ’s”mqﬂi:aqﬁLﬁiaﬂizLﬁuﬂszﬁﬂ%mmm Intervention ﬁahu’lmgl,ﬂuummdmi
snwlwal 9 Wuewsamaiiamsinga wienszuaumsinesildifedasiunnzunsndauaslsa
L?j'umsﬂ%”uLﬂﬁﬂugﬂLLuumﬁszzwmaflmsLﬁiaﬂaaﬂ”umiﬂé“uLﬁwgﬂ,mjﬂ’aUiiﬂ%”alamwwLﬁa@
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ARN (Clinical trials) T,@ﬂ;ﬁJLLuumﬁé"ﬂﬁﬂau%’uﬁuhLﬂummgmuaﬂ%ﬂaﬂﬁq@ Ao Randomized

. 4 . .
controlled trial #3a RCT G3aznanifsialyl

2. RaneaadtNanistasnula (Preventive trials)

%38 Primary prevention trial JunsAinsiBsnaasddndszinnni inmslssluaanaian
w939 o9 biiduthoidulsansuladnu ﬁi’@]qﬂizawﬁﬁaﬂizLﬁuﬂizﬁ‘n“ﬁwamaa Intervention 71
suTadasnuwnisinalse laasanse midnsuuuilasialudasmssmazaingudiang
YINNTIIMIANEN  Intervention  LBiNaNIINENLsARIaYaan kA IZUNING A% 1HDI9INI NI

=4 té A a qzai s 1 H é 1 a n:i
Outcome 1a3midnmBadialamamaialaalugndalithe dndlamamafieanuidfouutas
pasuaM N laalugithoudy Prevention trials dymaninutveanididu 2 anwuzdas 9 o

AUIVDINTNARDI A9 Ad

2.1 Field trial BUNDAI Preventive trial N%18289N15NA8BLTRLUAARLGARZAK NL38NTN

Field trials thasonduwnisdnunlulszaningslidhodulsn  Seindaseanldénsiuan
FDMUWNENLNR LTWNYIN% N wWIanlsaSun aradisvasmsdnenuus lawn n13dne

dedniuavasiadulasnuliads g

2.2 Community intervention trial ~ waN8fly  Preventive trial N®1#I828ININARDITUNENA

I@]ﬂﬁavl,ﬂ%mﬂﬁdmﬁfﬂ”ﬂnﬁ'muLﬁm_lwamaammmiﬂaan”uiiﬂsluqmuﬁvl@ﬁ'uﬁmmaa nu
qwﬁuﬁvlai%”uﬁamaaa LAINNAAN BT VBIN IANEN LT U918 Nzl Intervention
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e a8 lIRaNN FINaaaIuIIating mmzﬁﬁ]:ﬁﬁmiﬁﬂmLﬂ%'zmLﬁﬂuluﬂqwizmmﬁlﬁﬂ
NNTUTH LT MFRUALINULATUINITANIZNITYN INIZAUATOUATY NTUTTLTUNATAINS
{9/ Qs Qs o dl = = >3 =1 {9/ Qs
qﬂﬂimﬂaaﬂuaumﬁm’mmsmmummzmzLﬂmuLmulmmubamu maqﬂmmﬂaonu
MIUIAERLANMILRBANW winneNazSoufsulussaufnAmidudu Community
intervention trial 1@ A234N13 Randomization 1 TWLA8INU RCT way Field trials waazidwnnsg
guiianluszaunguan 13ondn Cluster randomization agelsfiay mydads (Blind) lailw
mmaﬁmmmiﬂ@umaagﬂumjuﬁiﬁ%’u Intervention vﬁaaQiuﬂﬁjmﬁ%'smLﬁﬂuu’“ﬂﬁﬁvlﬁmﬂ

A v o o a Ay ey
Luaaﬁnﬂmamn@maammaamvlmﬂminﬁ@mvlﬂ

Randomized controlled trial (RCT)

AegdunuveInIAnsuBinasesniaduunasgiunes (Gold standard) lutagtin maiduiie

a a v A ' 9 o =2 A Ao o @ A
%’]ﬂi$ﬁ‘ﬂﬁﬂ\la"ﬂa\‘iEI’]LLR?.:’]ﬂ‘ﬁ%ﬁ’]%lﬁmul“EEﬂLL‘].I‘].Iﬂ"Ii?IﬂH’WLL‘]JLI‘H JURNWIUSTIATYND

1. ewmadnzgnudnduatsiauaaingu da ngunlasy Intervention Sundngudnm (Treatment
group %38 Intervention group) LLﬂ:ﬂq:SJﬁVLSJVLﬁﬁI Intervention L%'Uﬂdﬂﬂaiumqu%aﬂg:u

wWIsuwfisy  (Control group)

2. minamnaiasudazneazldaglunguladasduldlasnszuiunisgy (Randomization) awlamia
anuziduausind  denslufidudenniadmuahanmasiainolaasldagngalng

Q
Aa = 1 A . . . A A [
Lﬂ%ﬂﬁia@@ﬂ@ﬂlaﬂﬂﬁiﬂﬂ‘bﬂiﬂﬂLQ,W']ZGEJ’NSN Confounding Randomization nmﬂuqmawuw ety

a a o @ = oA A ] =2 A
Y]EEGWJEN RCT 7]7]’]11)\Naﬂ']iﬂﬂ‘]:ﬂu’]L%aﬂaﬂ?qﬂqjﬂﬂ‘hﬂgﬂLLUUE]% 9

3. TRINFINITANY  AREAIUITHINMTIANANTANEN Vl"'a@fiﬁ'ﬂ LRZAIENRNATADI LUNTIUIN
o ' ' ' A ' ' a a A a . =2 a
mmaumu@mmﬂaglun@m@aaamaaglun@mﬂmumﬂu \WWaaaaad (bias) lumsdnm San

3513931 Double-blind technique 1143934138 RCT 31 Randomized double blinded trial

Randomized controlled trial

The present The future

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Di- No
Treatment|—> sease| disease

{ Randomize

Population
‘ e Control |c—>|Disease| . \°
disease
Sample
1. Select a sample from the population
2. Measure baseline variables
3. Randomize
4. Apply interventions (one should be a blinded placebo)
5. Follow up the cohorts
6. Measure outcome variables (blinded)
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Run-in design
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Factorial design
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Nonrandomized between-group designs
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Time series design
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Natural experiment
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1.11.2.2 Types of observational studies
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NMSANBLBIFILNA (Observational studies)
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Prospective cohort design
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A. Cross-sectional

B. Case-control

C. Prospective cohort

D. Retrospective cohort

E. Randomized control trial
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A. Cross-sectional study
B. Case-control study
C. Prospective cohort study
D. Randomized control trial

E. Systematic review
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1.11.2.3 Sampling and sample size

a
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2. JuNANafanIImnuaImIananaating (Factors affecting sample size)
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NFANEITLADINIIATIANY WINFBINIATIINLANWUANANBINALEN 9 AdaslEndudiatng
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A (Heterogeneity) luaauisindasnmsdnm

One-sided or two sided ;&'%”slﬁadﬁwumw:mmmﬁ‘uw'“uﬁwl,ﬂluﬁﬁmalﬁ 87 (One-
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Il v = 1 a A 1 1 =1 Il v > ' ' a dt&l v
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Probability sampling
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1.2

Simple random sampling wismIguaedwuuue  wITAugmNgazal
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1.3
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1.5
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1.11.2.4 Subject selection and exposure allocation
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1.11.2.5 Outcome assessment
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1.11.2.6 Internal and external validity
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1.11.2.7 Level of evidence
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29N

Oxford Evidence Based Medicine levels for Treatment

Lev Description

el

1a Systematic reviews (with homogeneity) of randomized controlled trials

1a- Systematic reviews of randomized trials displaying worrisome heterogeneity
1b Individual randomized controlled trials (with narrow confidence interval)

1b- Individual randomized controlled trials (with wide confidence interval)

1c All or none randomized controlled trials

2a Systematic reviews (with homogeneity) of cohort studies

2a- Systematic reviews of cohort studies displaying worrisome heterogeneity

2b Individual cohort study or low quality randomized controlled trials (<80% follow-up)

2b-  Individual cohort study or low quality randomized controlled trials (<80% follow-up / wide

confidence interval)
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Lev Description

el

2c “Outcome” research; ecological studies

3a Systematic review (with homogeneity) of case-control studies

3a- Systematic review of case-control studies with worrisome heterogeneity

3b Individual case-control study
4 Case-series (and poor quality cohort and case-control studies)
5 Expert opinion without explicit critical appraisal, or based on physiology, bench research

or “first principles”
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LlaNa1391909
1. Hulley BS, Cummings RS. Designing Clinical Research an Epidemiologic Approach. Baltimore;
Williams & Wilkins: 1988.
2. Fletcher HR, Fletcher WS, Wagner HE. Clinical epidemiology the essentials. 3rd ed. Baltimore;
Williams&Wilkins; 1996.
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A. Meta-analysis of RCT
B. Randomized controlled trial
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E. Cross-sectional study
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D. Meta-analysis

E

Cross - sectional study

4. uwnsdasmudanldinsiianiiaiansinmlea %é’ngmmﬂmsﬁﬂmgﬂLmusl,ﬂmL%aﬁa‘ﬁ'q@
A. Meta-analysis

Expert opinion

Observational study

Consensus conference

moo®

Randomized control trial

- 104 -



1.11.3.1 Confidence Interval
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gAIAIUIH 95%Cl
(o] = point estimate * (confidence coefficient X standard error)
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1.11.3.2 Statistical significance and Type | error

1.11.3.3 Statistical power and Type Il error
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