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Module1 - 1

Biostatistics Indicators (Mortality ,Fertility) and Standardization

Contents:

1. Population Indicators in Biostat
Mortality in maternal and child indicators

Fertility indicators in Biostat

> w0

Standardization (Direct & Indirect Method)

Population Indicators in Biostatistics

1. tlsymnaianun
1. 8RIININARLNNULNY FAN (Crude Birth Rate) = SunuEnAAUThiU x 1000 w3das szans
nasdl
2. ARIINITANERENIUENL Fani (Crude Death rate) = Snunuausneludlii x 1000 w12 dae
1lszgnsnansd
3. % NINANEITTR (Natural Increase rate) = (AMUIWANLAA - ATUIRAKATE) X 100 and
w9eae Uszans nanadl
2. iszrnsienizngy
1. % JEUAN = AMUIANRNE < 15T x 100 / Uszannaviouma
2. % Jainenu = AuauAuent 15-59 1 x 100 / Uszannsaua
3. % Hgaeng = aauIuAweny >=60 1 x 100 / Uszannsmama

4. @mIINTULNNN3Y (Dependency Ratio) = (IMUAIUALLAN+3EII81E) / AMUIUTININIY
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Mortality in maternal and child

TR NUBINFRETIR

Time Period

Live Birth s
Under 5 (US)

Maternal | Mortality Infam

Post Partum
Neonatal

Perinatal

x

\J

Abortion Stillbirth

Late Neonatal

Fertilization 28 W (22w) 7days 28days  42days  lye

1000 gm

NIAUGANIAINENNI9ATT 28 ALl (mungunielng) Dadudunisudi

2. ;aanliEn vivennaAaen (Still Bith) AannIAaani Lidl Frunynuaaenisiidam Ae liwiala lafinnasuaes
v lasedudenunsfiasie lifnnneaenmaesuanan s 28 el

3. Early Neonatal Ae<1249 0-7 Sunasnaen

4. Late Neonatal A 104 8-28 Sundsnann

5. Neonatal A8774 0-28 Ju NAIAAEA

6. Perinatal (153n115m) Aadaa nnasanssTAauA 28 &yl auia 7 Sundsnann
Infant ABLAnay teendd 11

8. Under 5 Mortality A8 N91@sadmaasiinans < 5 1

9. NIANLLBINITAN ﬁfamimmmmsmﬁ”@mmﬁlmqmmﬁ@mqﬁammmaﬁqmm’mm@@m QU 42 §u
YRIARAA

WNBILUR)

1. nN9NARTN (Live Birth vi7e LB) ﬁ@mimmmmiﬂﬁﬁﬁmmmmmmiﬁ%ﬁﬂ Tddnazilengassrvinlafinu Tne
Frynynieensiaan Tiun vnela Snnsdusenivlasiedudeniiavie fnnswaeulmeuanuuazan

2. msRaraun (Total Birth ¥3@ TB) = n13LAAl5Tn (Still Birth) + N19naNan (LB)
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Maternal and Mortality Rate or Ratio

v
v

#m371n1901 8 Tt T mann L IS LA NTa s 1ndN19n1969AS WNAU Fasd (Nominator) = A1101NN9ANERR

Tugaaalene dausiauns (Denominator) A9 LB Wra TB AnARenIag sia Wil 1138 AaULALAI9I

v
o

Indicator 10614 AOUIT Unel
AFIINITAEARRA (Still . y FaNL
AIUIUTILNALARARA X 1000 B
Birth) B
Perinatal Mortality Rate . y . o ZGYUNY
@ﬂu’)ui‘ﬂﬂﬂﬁl’]ﬂiuﬂj’]\iﬂ?‘ﬂ%uﬂ x 1000 B
(PMR) B
Early Neonatal Mortality . y . Aany
RIS PR LI REIRCNE (K] Early Neonatal x 1000 LB
Rate LB
. y . e
Late Neonatal Mortality Rate A uIUENAe g9 LateNeonatal x 1000 LB
LB
Neonatal Mortality Rate . y . ZGYUY
AuUTaNAnelugae Neonatal x 1000 LB
(NMR) LB
Maternal Mortality ANUIUNNTANANETBIANNNTAIATIA/ARDA AUINNAS AaLau
LB
Rate/Ratio (MMR) AADA 42 FU x LAY LB
. y . R
Infant Mortality Rate (IMR) AU aNAne lietag Infant x 1000 LB
LB
Under 5 Mortality Rate . y . R
AuUTaNaneludae Under 5 Years x 1000 LB
(U2MR) LB

Age Specific Mortality Rate (ASMR) ASMR ( M,)Aanisang Tuusiazaatang Tnautiiasengay 5 1 e
ff«i’mquﬁumﬂwﬁ'qamq&u (.D,) 13sel f«i’ﬂmuﬂa‘zsn’msﬁwmiumjumalﬁmﬁu (.P) Tnel Age Specific
Mortality Rate aziinli 14 luitasfasialslil
1. 1ilain Life Table Tnzann ASMR aztinluAusnmlanalunis@edinluusazdaseny wdaidterh
1-Tanadedin azidusmnINn13sendam Lﬁ@ﬂﬂﬂmmﬂmmmﬁ'ﬁijmwnmmm (Health Expectancy
At Birth) ﬁi'}ﬁlﬂum‘ﬁ'ﬁﬂmimmingmﬁﬂﬁlﬁfaﬂiuﬁumWq:qmmwsl,ui:ﬁuﬂi:mﬂ wazdrienil
ﬁﬂﬁ’fqaﬂﬁqmmwiﬂﬁ @ﬂﬁ’f@ﬂﬂﬁﬁmLfﬂ?llﬂuﬂmmiﬁﬁmmwﬁ (Health Adjusted Life Expectancy %38
HALE)
2. 1l 9uEes Standardization asannlassaialszannsinasnesnsdedin Usymafidndow

w091lsvrnegeanguin lenadedinaziinndndszmanidndouaesdgeanydes ivelilipon
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snduiu Aasludeatinssuen (Adjusted) tnEtiNERINNIANEVBITINRE] ¥FE ASMR 1N
ArusaeAwInLlszaInsIngg 1 Tng WHO ddmnvindszansuinsgau (WHO Standard Population)
ielilszmasnaialanidlunisiuen Tmﬂﬂizmm‘mmgm@:ﬁﬁvmm 100,000 Aw Tne
ﬁwumiﬁu&ia:ﬁwmqﬁﬂnmnimuﬁmzﬁmmummﬂmﬁu TALNATINTDYNTIBE AN
100,000 AINTWATUAN
= UNER AINNINATITIUTT dadanzessigeanslu WHO Standard Population &inriy 12% Fasn
nindndaudigeentresszmelng Seeeyunulddn d11h Crude Mortality Rate Tuld$usnilel

il Adjusted Mortality Rate uaa A1 Adjusted Mortality rate {1aziiaeindn Crude Mortality Rate )

Age Specific Death rate M
e Accmclote] S|
1 Py Dy M, Age Group | Standard % % | [Working and |
o 388440 | 4376| 00113 * e g
1-4 1,660,670 1806 | 00011 . 2033 701% 886w
5-9 2,112,537 1,181 0.0006 59 8,687 859% 12508  child
110-14 2,476,262 1,602 | 00006 101 8597 seow| 21wl 2M |
15-19 2519716 | 4,685 | 0.0019] 1519 Ban|  saM M6 j
20-24 2394941 | 5160| 0.0022] 0 R222|  BuN|  42sw |
125-29 2,646,702 6,805 | 0.0026] % Lt R s S e |
30-34 2,710,730 | 9,017| 0.0033] ¥ AN Teby Sl =
35-39 2724932 | 11,628 | 0.0043 :: , ::;’ ;‘:: ‘:l: !
40-44 2,649,031 | 14320| 0.0054] g :
4595 6,038 6.04% 78.12%
145-49 2,366,100 | 16434| 00069 ;0 5371 537  8351%| Working Age |
50-54 1,941,726 | 18,095 0.0093] ... T T T |
55-59 1,493371 | 19,286 | 0.0129] e Tl 3| sz ‘
160-64 1,036,150 18,622 0.0180 is; 69 2,955 2964  Ba7aM :
165-69 782,318 20,818 0.0266 70-74 2210 221%  9695% |
70-74 615,266 | 24,486 | 0.0398] 7™ 1515 s smaew, |
78-79 403508 | 24,692 | 0.0612] tom 95| 091% 937N  Ageing
80-84 214370 | 19,987 | 0.0932] = o I K R
85+ 137,735 20295 | o0.1473] IO
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Fertility Indicators in Biostatistics

Age Specifié Feftility Rate

el IuRSuWus LANUSNLAR ASFR

(1) Mo (2) | wee (3) | m(a) |O=4/Q)

15-19 2,065,013 64,300 61,396 | 125,696 | 0.060869
20-24 2,219,873 71,445 68,217 | 139,662 | 0.062914
25-29 2,270,757 78,589 75,039 | 153,628 | 0.067655
30-34 2,087,960 71,445 68,217 | 139,662 | 0.066889
35-39 2,086,594 35,722 34,109 | 69,831 | 0.033467
40-44 2,373,744 17,862 17,055 34,917 | 0.014710
45-49 2,600,620 17,861 17,054 34,915 | 0.013426
15,704,561 | 357,224 341,087 | 698,311 | 0.31993

3 ASFR(i,5)

1. Tungudaaseywus
1. General Fertility Rate (GFR)
= GFR = aMuuAnnaian se wigadtiasyniig 1000 Al
= GFR = Total Live Birth *1000 / Total Women age 15-49 years
= GFR=698,311* 1,000/ 15,704,561 = 464.13 faW weadaiasnywus
2. Total Fertility Rate (TFR)
= TFR ﬁ@fé’ﬁmum?{mmum 1RRANNAFITITATINAADATIIT04 \sTyUg (15-49 1)
= 1 TFR Weandn 2 deuandndszainsiuwniduanas
=  TFR=5x2 ASFR (i,5) where i = 5 years age group
= TFR=5x0.31993=1.6
3. Gross Reproduction Rate (GRR)

o

a4 o = a Y a aa a A Aa \ v a P
= GRR ﬂ'ammul,fa@mmqmwLﬂur;ﬂufyq MNARNART NIAATIRFADATINIAIIEIATTY WU
A A A A % a = a
(15-49 1) viza ﬂmmui_qlmmyx‘m%wmLmumm’ﬂuﬂumm ma’lmﬂugm‘ﬁmm LANWEUN
HuazsanimnAY
» GRR=5x2 ASFR (i,5) where i = 5 years age group
= GRR=TFRxB,/(B,+B_)* Alszunnunis

* B, = Birth of Female ;B = Birth of Male
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= GRR=1.6x341,084/(341,084+357,224) = 0.78 ( ﬁqﬂ?SN’]Mﬂ%‘)
4. Net Reproduction Rate (NRR)
a4 o ad
= NRR A8 AMU0BYAIUINNIaATN anaunuunaai luauiam
= NRR=TFRxP_ xB,/(B,+B,)*Adszuiounis
. o - JI o
= P, = Anuunasduiyasueasse AW aNN IAN7Nane x
2. nzlungu Teenage
1. Adolescent Birth Rate = a1u2u Live Birth AiAinainucds 15-19 T Tulltiu w1 faa arvaumi
ISIENATS R T I
o ci 3 ' = v o
2. Percent Teenage Pregnancy = A1U4UNIATNANEUBLININANE 20 I M908 AUIUNITANARAR
aviue Usemalnadnazld % Teenage Pregnancy unn ualuseauanaldraalsnaaiedni Tne

fiei 1 Adolescent Birth Rate (Teenage Birth Rate) 11nn4n
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Standardization

Wesanianafetszansinafednaniniinlsanazensn1sang aseaiin1slsuan (Adjusted) e ldlimnauan

furu Tnesiaadinsdfuen lilinnsgiumasin (Standardization) Gagnunsnvinld 293 Ae
1. Direct Method

1. Direct Method ¥1dTagl 111 ASDR 109ilufidns x Standard Population

2. FEnewlduanndn ileeann w1 Standard Population ¥ l#de1n41n1911 Standard ASMR

3. angdduans dszang 66,451,429 Au AuTIR 892,248 AU Crude Mortality rate i 13.43 sia
st usiflalfulanti ASMR ATUANEILILTIINININTTIUIBIUAAZTINRE 284 WHO WL91 Uszang
NWTFIU 100,000 A LAETIR 855.05 A vizaAmU 8.55 et vize Adjusted Mortality Rate
Winfiu 8.55 sl Wil

4. WHO fvuslszannanmegiu ive lynidszmayiusnlng dszanaunnsgiues WHO il
gunsofFauneusEnInatszmne e

5. msiuAuanannaziundlusessnnienends saihunldluzessnnistea et

gURANTfI0INzIT T linm 197 i7an91 Aged Standardize Incidence rate (ASR)

Q
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Age Adjust Mortality Rate with WHO Standar Pop

population death ASDR Standard Pop Standard Death
(1) (2) (3)=(2)/(1) (WHO) (4) (5)=(3)"4)

0 698.311 7,866 0.011264 1,822 20.52 |
1-4 2,793,243 3,038 0.001088 7,033 7.65
;5-9 3,679,209 2,057 0.000559 8,687 4.86
[10-14 3,858,161 2,496 0.000647 8,597 5.56
15-19 4,214,103 7,835 0.001859 8474 15.76
20-24 4,504 546 9,705 0.002155 8,222 17.71
25-29 4,562,191 11,730 0.002571 7,928 20.38
130-34 4,173,022 13,881 0.003326 7,605 25.30
{35-39 4,127,379 17,613 0.004267 7,145 3049
140-44 4,607,891 24,909 0.005406 6.590 3562
45-49 4,987,426 34641 0.006946 6,038 4194
50-54 5,219.166 48,638 0.009319 5.371 50.05
55-59 5,062,470 65,379 0.012914 4,547 58.72
160-64 4,353 441 78,241 0.017972 3,723 66.91
65-69 3,552,293 94,529 0.026611 2,955 78.63
70-74 2,528,281 100,619 0.039797 2,210 87.95
|75-79 1,666,916 102,004 0.061193 1,515 92.71
80-84 1,038,330 96,810 0.093236 905 84.38
\>=85 825,050 170,257 0.206360 632 130.42
Total 66,451,429 892,248 0.013427 100,000 855.05
Mortality rate / 1000 1343 8.55

Indirect Method

1. mnsUsuaning 11 Uszang veeiunAns x Standard ASDR

2. Indirect Method #Reixld1fasingn Direct Method Liie4a1nu1A ASMR laeinnndn

3. anguAuans WetdszansuesiunAnen g Ay §RIIN19RNeNIAIgIU (Standard ASMR) Az

IauauALANANANIS (Expected) T89usiazda901
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4. 13211n7 66,451,429 AL 1 AaTIM 892,248 AU Crude Mortality rate 1INl 13.43 fia Wis usilaLl$i

Tnanitlszanng gousae Standard ASMR 284usiazda98E WL AU BTIRAIAUIWINTL

822,206 AU viraAnLl 12.37 Aawu viva Adjusted Mortality Rate winfiu 12.37 sia Wi

Age Adjust Mortality Rate with Standard Rate

population death Standard Rate | Expected Death |
(1) (2) (3) (4)
0 698,311 7,866 0.010380 7,249
1-4 2,793,243 3,038 0.001002 2,799
59 3,679,209 2,057 0.000515 1,895
10-14 3,858,161 2,496 0.000596 2,300
15-19 4,214,103 7,835 0.001713 7220
20-24 4,504 546 9,705 0.001985 8,943
25-29 4,562,191 11,730 0.002369 10,809
30-34 4,173,022 13,881 0.003065 12,792
35-39 4127379 17,613 0.003932 16,230
40-44 4,607,891 24,209 0.004981 22954
45-49 4,987,426 34,641 0.006400 31,921
50-54 5,219,166 48,638 0.008587 44.820
55-59 5,062,470 65,379 0.011901 60,247
60-64 4353441 78.241 0.016561 72,099
65-69 3,662,293 94,529 0.024522 87.108
70-74 2,528,281 100,619 0.036673 92,720
75-79 1,666,916 102,004 0.056390 93,997
80-84 1,038,330 96,810 0.085917 89,210
>=85 825,050 170,257 0.190161 156,892
Total 66,451,429 892,248 822,206
Mortality rate / 1000 1343 = 1237
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N19ATUITUNNAN Life Expectancy Waz Health Adjusted Life Expectancy (HALE)
Step TunnsATWIMN HALE

1. WANERINIANEEang (Age specific Mortality Rate) tiatinliAuanmnanensdn (Life Table) tivewn Life
Expectancy (LE)
9 , , , , 4 oA
2. lfluuaeunin EQ-5D (Europe Quality of Life 5 Dimensions) tWa#1AN a3snuselemd (Utility) siaAe AN
WAAIAHNAINE 1A T84 AAAFD AN EINNTDIAWLEY AANsaus — 1 D9 1 e 1 vunefis gunwudauss
aNyIINgR 0 NHLDNAE LAZATRAALUNIL DN ARENIIMTE (Worse than death)
3. anen assnusylamilaasldinlimen mnugnaesguainiliuaiiminanuguiesluusiazdaseny (D, )

et il 1dlunnsaivennAn HALE

Step 91 1 NN19EF19MI919TN (Life Table) tWawn Life Expectancy (LE)

£% 1
o aa o =

1. Arnadagunmidnlusydu Ultimate Goals Nilandnsantishe angyluiadsilausnaaan (Life Expectancy at
birth 138 LE) TAUIMMAINERINI9FNETR9UEATTI981E HIN1AWILLWANI19TN (Life Table) Tneangla
4 4 Ja A o e o e 4 4 .
\RAELNALINARDA AINANTNLARAT ex N197g 0 T Winriy 70.50 T A9M13999 1 A19999 1 NIFATUIDUAIIN

AN (Life Table) Link Excel Auqnd Life Table

A5 19N 2618 W.6.2552
an ﬂDX nMx n nax HQX ndx lx nlx T)( ex

0 388,440 4,376 0.0113 1 0.3 0.0112 1,118 100,000 99,218 | 7,050,075 70.50
1-4 1,660,670 1,806 0.0011 4 0.4 0.0043 429 98,882 [ 394,499 | 6,950,857 70.29
5-9 2,112,537 1,181 0.0006 5 0.5 0.0028 275 98,453 [ 491,579 | 6,556,358 66.59
10-14 2,476,262 1,602 0.0006 5 0.5 0.0032 317 98,178 490,099 | 6,064,779 61.77
15-19 2,519,716 4,685 0.0019 5 0.5 0.0093 906 97,861 | 487,043 | 5,574,679 56.97
20-24 2,394,941 5,160 0.0022 B 0.5 0.0107 1,039 96,956 482,182 | 5,087,636 52.47
25-29 2,646,702 6,805 0.0026 5 0.5 0.0128 1,225 95,917 [ 476,521 | 4,605,455 48.02
30-34 2,710,730 9,017 0.0033 5 0.5 0.0165 1,562 94,692 [ 469,554 | 4,128,933 43.60
35-39 2,724,932 | 11,628 0.0043 5 0.5 0.0211 1,966 93,130 [ 460,734 | 3,659,379 39.29
40-44 2,649,031 | 14,320 0.0054 5 0.5 0.0267 2,431 91,164 [ 449,741 | 3,198,646 35.09
45-49 2,366,100 | 16,434 0.0069 5 0.5 0.0341 3,029 88,733 [ 436,090 | 2,748,905 30.98
50-54 1,941,726 18,095 0.0093 5 0.5 0.0455 3,902 85,704 418,762 | 2,312,815 26.99
55-59 1,493,371 19,286 0.0129 5 0.5 0.0626 5,117 81,801 396,214 | 1,894,053 23.15
60-64 1,036,150 | 18,622 0.0180 5 0.5 0.0860 6,595 76,684 | 366,935 | 1,497,839 19.53
65-69 782,318 20,818 0.0266 5 0.5 0.1248 8,744 70,090 328,588 | 1,130,905 16.14
70-74 615,266 | 24,486 0.0398 5 0.5 0.1810 11,102 61,346 | 278,972 | 802,316 13.08
78-79 403,508 | 24,692 0.0612 5 0.5 0.2654 13,333 50,243 | 217,884 | 523,344 10.42
80-84 214,370 19,987 0.0932 5 0.5 0.3781 13,954 36,910 149,666 305,460 8.28
85+ 137,735 | 20,295 0.1473 5 0.5 1.0000f 22,956 22,956 | 155,794 | 155,794 6.79
winawe [ Tuinludasdindag * .

= dvaagarinusadadiavue
.* §A3Aa infinity

2. memuandlumseaniaougeenn aeuldiugaasiielu Excel lunnse@n ivamen LE at birth (1
Download Excel 81 4 @sfimnsnsiiang 85+ uaz 100+ Waldidenld) laArawautlszang ( P) uazaiuau

Pef@eTin (D) T cell Aiaes Tsunsnazyinnisauinmi a1ganALLINAREA (LE at birth) Aasn e,
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#8120 1 (WsnAaan) Windu 70.50 T visawinusnaasnaziangaaade 70.50 Tdeuihtadedin dou ex

]

a1 60-64 T Wiy 19.53 T unnaiaauien 60-64 Jazilengaisiedellan 19.53 T eazidedin draun

Redamludag 60-60 1 Dad @ Tamnaun1we (Premature Death) 11l 19.53 T iflusiu @epntsinaziinld 14

aa

Tun13AWneAN YLL (Anunutiiidadannaudaannns) T DALY

Step # 2l EQ-5D (Europe Quality of Life 5 Dimension) tN@u1AIAMNINURIRANUEFUNINWALTUAT (D)

1. EQ-5D Aauuvasuaunlasuanutanialanlunig uisaniuzganaw i -1 89 1 e 1 Aeguainanysal

fign g1 0 vide Anay Aequnmiuduiniign viefaunindedin waflldfuauiouilan iesnnld
e uazldFunns Validity antszmasineudasnning esanissmalnados
2. EQ-5D avilsznausag 2 daupe
1. douusnidumsdszdin 5 dimension léud nsiadenlin N1IAUARULEY N139AAdRIlszandu

< A 1 o a o A K v o v ¥
AMRLLavEaauldauesa AnaEanimanTaduai Inavinnisldaziwuldazuuuuny

Rating Scale Aaus 1 04 5

Mobility

Anxiety / Self-Care
Depression H
ealth

Pain / Usual
Discomfort Activities

2. @ou¥ 2 i8N EQ-VAS (Visual Analogue Scale) Aaligmavvinesasmnnainalinzuuuganinaes
muLed tneilu Rating scale Agus 0 019 100 Tngr 0 Aeganniueifgn da1 100 RagunIninngn

nanavludoui 2 tidunisaziaunnuianelasean uzganinaesnuyinti Tl ladhunauen
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Aassndselaad (Utility)

ﬂ The best health
you can imagine
- 100
o We would like 1o know how good or bad your health is -+
+=
TODAY, =
—+— ®
» This scale is numbersd from 0 to 100 +
g 85
= 100 means the best heaith you can imagine :E
0 means the worst health you can imagine —— 80
« Mark an X on the scale to indicate how your health is TODAY, —;*:- 75
* Now, pleasa write the number you marked on the scale in the ,,::. 70
box below F & For example,
¥ the response above
60
¥ should be coded as 77
+
YOUR HEALTH TODAY = 77 —F— 50
2
—F— 4
E 3
F- 0
X
e ol
+
—+— 10
F s
b 0
The worst health
you can imagine

3. EQ-5D Series aziln13Wmunilu 3 Version laun

1.

EQ-5D-3L (W1l 1990) Armavaziilu 3 daden laud 0 =lufilymn 1=Riloywdndes ,2=8
Teyunan

EQ-5D-5L (Wanwnil 2005 )laun 1=laifiiTeymn 2=atfywdnidee  3=aifoymunans 4=y
10, 5=AtTymnguusavizanii e

v v
o

EQ-5D-Y azldlusnengilaenda 15 U Ine EQ-5D-3L waz EQ-5D-5L axldsaus 15 Janly Gee

e

FEUININTWEN LN

4. nedsziingann fog EQ-5D-5L Tudaui 1 1 lesannyinnisusziduli 5 dimension ansaaeinggii 5

Y v

i greaudifymlunmsdudnidas (2) laddymluniseudizseld@ednmanues (1) Jifgunlunisi
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'
=

Aadmsszanduantias (2) Hanisduthavze auiadaiunans (3) fAndnniwasaduadunign (5)

ANRALALTIY ALl 5 UAN A 21235
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MOBILITY

| have no problems in walking about

| have slight problems in walking about

| have moderate problems in walking about
| have severe problems in walking about

| am unable to walk about

SELF-CARE

| have no problems washing or dressing myself

| have slight problems washing or dressing myself

| have moderate problems washing or dressing myself
| have severe problems washing or dressing myself

| am unable to wash or dress myself

USUAL ACTIVITIES (e.g. work, study, housework, family or leisure activities)
| have no problems doing my usual activities

| have slight problems doing my usual activities

| have moderate problems doing my usual activities

| have severe problems doing my usual activities

| am unable to do my usual activities

PAIN / DISCOMFORT

| have no pain or discomfort

I have slight pain or discomfort

| have moderate pain or discomfort
| have severe pain or discomfort

| have extreme pain or discomfort

ANXIETY / DEPRESSION

| am not anxious or depressed

| am slightly anxious or depressed

| am moderately anxious or depressed
| am severely anxious or depressed

| am extremely anxious or depressed

@ FuroQol Research Foundation. EQ-5D™ is a trade mark of the EuroQol Research Foundation
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nameunls ansaatinama 21235 ldunan assadssland Famnseaesansanannluniazilssnaay

| o v P o o ' P - A, A = '
wAnsinai fesiaenduiuilszmelng ArassodssTamd (Utiity) Aarfiuanspanisnalagesyanase
ANNNTATNINTRIAULDY HAATUE — 1 D9 1 Tne 1 9D gunnudeuseanysnign 0 uuNaieme uazAn
AAAUUNIL DN ARENIIMTE (Worse than death) Tnenisutlasaniueganan (Falae 5 uanannnig

1321lU 5 HF) A1KIARIN

assnuszledyl = 1- duilse@nsaa9umAazis =1- 0.056 - 0 - 0.043 — 0.068 — 0.249 = 0.584

-
a o

A1397 2 AduLse@nsiieAulnuAnastadselaml (Utility)1esiuugennny EQ-D5-5L sz lng

|

Lifidoyw | dnder | thunane | ann | anniige
1 2 3 4 5
NFLAU 0 0.056 0.114 0.231 0.307
NITA AR LAY 0 0.033 0.108 0.225 0.254
n9NAanssNL szaniu 0 0.043 0.075 | 0.165| 0.207
annaiauae/launasn 0 0.040 0.068 0.233 | 0.266
ANNIRNAIIA/TNLAS 0 0.032 0.097 0.202 0.249

' v
A = a1 e

Arassnilsylumiheiyanaienelasaguainaesaues daAsus -1 fe 1 tne 1 wwamq:qmmwﬁ
autsalfige uaz 0 vilaReay Aeaninzqaniniiudfige (meviautninnie) Gerndazivlfuanmen D,
saly TnariAessnisclomiresnauswAl Quartile L&A cut off point T4UsAT quartile e
utiflu 4 ngume

1. Quartile 7t 4 A8 Good Health 1138 No disability Anassatls=lamliviniu 1.000

2 Quartile‘ﬁ 3 Aa Mild + Moderate disability zw:uﬁ cut off point = 0.737
3. Quartile ‘37; 2 A Severe disability zw:uﬁ cut off point = 0.646
4

Quartile 71 1 A Very Severe disability @13{# cut off point = 0.415
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1997 3 AN NAUNNEEINN (Tasaldarnnisdrmalaadrtinanuatinuies)

@199 AuunnIEuaIwanatl 2552

AWIUNLUUNAU Health Status Proportion MuuNm Y Health status
No Disability ::::::rate Severe Very Severe |Total No Disability m:::rate Severe |Very Severe| Total

weight 1.000 0.737 0.646 0.415
0
1-4
5-9
10-14
115-19 551 15 2 8 576 0.957 0.026 0.003 0.014 1.000
20-24 565 42 9 8 624 0.905 0.067 0.014 0.013 1.000
25-29 715 59 7 5 786 0.910 0.075 0.009 0.006 1.000
30-34 878 88 15 19 1,000 0.878 0.088 0.015 0.019 1.000
35-39 1,025 126 33 20 1,204 0.851 0.105 0.027 0.017 1.000
40-44 1,155 131 28 43 1,357 0.851 0.097 0.021 0.032 1.000
45-49 1,008 182 53 51 1,294 0.779 0.141 0.041 0.039 1.000
50-54 1,017 157, 83 52 1,309 0.777 0.120 0.063 0.040 1.000
55-59 791 162 108 70 1,131 0.699 0.143 0.095 0.062 1.000
60-64 578 142 117 76 913 0.633 0.156 0.128 0.083 1.000
65-69 398 116 97 86 697 0.571 0.166 0.139 0.123 1.000
70-74 295 90 126 102 613 0.481 0.147 0.206 0.166 1.000
78-79 170 49 85 107 411 0.414 0.119 0.207 0.260 1.000
80-84 60 28 61 50 199 0.302 0.141 0.307 0.251 1.000
85+ 21 13 25 38 97 0.216 0.134 0.258 0.392 1.000
52 9,227 1,400 849 735 | 12,211
WINLLNG

1 1ddaua’laianny cell §uday Aa Weight uaz anuius1ulunaay Health status

2 uuudauay EQ-5D-3L uldluauaiy 15 Aduly argainia 15 D50 Lisldana

3 A1 Cutoff point Tunsutivnanuazlafiiluat Weight leaann1sui Quartile

7. A7NAN cutoff point AINITNAUUNADIUTANIN WaNaNAUNYARALTL 4 NauUAT 98 u1901 AT cut off

point 784713 4 NN 1dLIW Weight szAuANgULes AR NaTNI AWM ANANENN LN N

U5urIAINgUIss (Dx) wietnAn Dx li1dlumn3ne7 5 iewn HALE (Health Adjusted Life Expectancy)
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FN9NT 4 FINTIWNNITATUIUNY AINENNNDEALNINTILITLANTEAUANGIII (DX)

] = ] ] L | = ]
AT NMITATUINL L‘WB%‘I‘I?IJ‘H"IFI‘I Dx AR N AT HALE

Proportion 31LWNET4 disability Status Proportion x weight Ox
o Mild + No Mild + Ve Sum
No disability N Severe |Very Severe disability | Moderate Severe Sevge {1-sum)
Weight 1.000 0.737 0.646 0.415
]
1-4
5-9
10-14
15-19 0.957 0.026 0.003 0.014 0.957 0.019 0.002 0.006 0.984 0.016
20-24 0.905 0.067 0.014 0.013 0.905 0.050 0.009 0.005 0.970 0.020
25-29 0.910 0.075 0.009 0.006 0.910 0.055 0.006 0.003 0.973 0.027
30-34 0.878 0.088 0.015 0.019 0.878 0.065 0.010 0.008 0.960 0.040
35-39 0.851 0.105 0.027 0.017 0.851 0.077 0.018 0.007 0.953 0.047
40-44 0.851 0.097 0.021 0.032 0.851 0.071 0.013 0.013 0.949 0.051
45-49 0.779 0.141 0.041 0.039 0.779 0.104 0.026 0.016 0.925 0.075
50-54 0.777 0.120 0.063 0.040 0.777 0.088 0.041 0.016 0.923 0.077
35-59 0.699 0.143 0.095 0.062 0.699 0.106 0.062 0.026 0.892 0.108
60-64 0.633 0.156 0.128 0.083 0.633 0.115 0.083 0.035 0.865 0.135
65-69 0.571 0.166 0.139 0.123 0.571 0.123 0.090 0.051 0.835 0.165
70-74 0.481 0.147 0.206 0.166 0.481 0.108 0.133 0.069 0.791 0.209
738-79 0.414 0.115 0.207 0.260 0.414 0.088 0.134 0.108 0.743 0.257
80-84 0.302 0.141 0.307 0.251 0.302 0.104 0.198 0.104 0.707 0.293
85+ 0.216 0.134 0.258 0.392 0.216 0.099 0.166 0.163 0.644 0.356
WULLHA B ~ _
1 wuusaumy EQ-5o-3L il Sluwanas 15 Tuld avgénni 15 Dsblidvaya

2 #1 Cutoff point lunsudsnauuaz 1 duen weight Téanmswn Quartile

Step 7 3 #1A1 Dx LU urumA1 Health Adjusted Life Expectancy (HALE)

'
-

1. HALE A8 A7I508ananeaNseTn (g A919h 5) Tne

o T T A ¥ o N A
1. U1IAN ﬁ’J']?J‘gﬂﬂrmZ’Z\!?.m’]WV]ﬂ?Uﬂquqﬂuﬂﬁqqﬂg\u&ﬁ‘q (DX) 118N Step 2 Nq@mﬂqﬂ@’]uquﬂmm

Wn (Lx) azle Tnagiumnuiinis (YD, )

'
=

2. \feunL, - YD, = YWD, (Uifauwinnsfidaaniguninasysnd vise Year without Diseases)

q a
'

3. 91 Sum YWD, antiumiasag L A719981g 0 (Wsnifin) azkes HALE
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= o Ay v 0 o 1 A oay
A1519% 5 N1317 Dx Nlannsdrsanndsuaivald HALE

HALE (Sullivan Method) 212 W.F.2552
an
AMUTANTIE Waui Tl

- ] - T d e d P IEHH

Fiwmaun | Iwnd . 270 | suawadsu | DRadAu | asidie ) FVAN d

[k} e daicia Sigma N PN e z @ Sigma N ed | LRALNTTY

$49a TRl aenang | enshsnin | aonudins e awysaln | T

ANUTULTI qumn Ly .
Auysh
I, L, Y (L) e, D, YD, YWD, I(YWD, ) DLE, HALE

<1 100,000 | 99,218 | 7,050,075 70.50 1.60% 1,587 97,630 | 6,502,859 5.47 65.03
1-4 98,882 | 394,499 | 6,950,857 70.29 1.60% 6,312 | 388,187 | 6,405,229 5.52 64.78
59 98,453 | 491,579 | 6,556,358 66.59 1.60% 7,865 483,714 6,017,041 5.48 61.12
10-14 98,178 | 490,099 | 6,064,779 61.77 1.60% 7,842 | 482258 | 5,533,327 5.41 56.36
15-19 97,861 | 487,043 | 5,574,679 56.97 1.60% 7,793 | 479,250 | 5,051,069 5.35 51.61
20-24 96,956 | 482,182 | 5,087,636 52.47 3.00% 14,465 | 467,716 | 4,571,819 5.32 47.15
25-29 95,917 | 476,521 | 4,605,455 48.02 2.70% 12,866 463,655 4,104,103 5.23 42.79
30-34 94,692 | 469,554 | 4,128,933 43.60 4.00% 18,782 | 450,772 | 3,640,448 5.16 38.45
35-39 93,130 | 460,734 | 3,659,379 39.29 4.70% 21,654 | 439,079 | 3,189,676 5.04 34.25
40-44 91,164 | 449,741 | 3,198,646 35.09 5.10% 22,937 | 426,804 | 2,750,597 4.91 30.17
45-49 88,733 | 436,090 | 2,748,905 30.98 7.50% 32,707 403,384 2,323,793 4.79 26.19
50-54 85,704 | 418,762 | 2,312,815 26.99 7.70% 32,245 | 386,517 | 1,920,410 4.58 22.41
55-59 81,801 | 396,214 | 1,894,053 23.15 10.80%| 42,791 | 353,423 | 1,533,892 4.40 18.75
60-64 76,684 | 366,935 | 1,497,839 19.53 13.50%| 49,536 | 317,399 | 1,180,470 4.14 15.39
65-69 70,090 | 328,588 | 1,130,905 16.14 16.50% 54,217 274,371 863,071 3.82 12.31
70-74 61,346 | 278,972 802,316 13.08 20.90% 58,305 | 220,667 588,700 3.48 9.60
75-79 50,243 | 217,884 | 523,344 10.42 25.70% 55,996 | 161,888 368,033 3.09 7.33
80-84 36,910 | 149,666 305,460 8.28 29.30%| 43,852 | 105,814 206,145 2.69 5.59
85+ 22,956 | 155,794 155,794 6.79 35.60% 55,463 100,332 100,332 2.42 4.37

WLLABLNN EQ-5D gamnsnisn ki lunns@nennnemanin wazluseaudszaing ansinaiuansuvienn i i
EQ-5D (Euro QoL-5 dimension) 14 tnel EQ-5D Lﬂw,m'umummﬁ‘l%ﬂmﬁumq:zgmmw anmsiinaz
ganniildann EQ-5D A 1 = navgunwaysaifige waz 0 (viedaandn 0) Aennazquamiiugiign
FeUwinFeTan AN lunmmniuen ieldlunnasuans HALE

el

Filaulaimuwn EQ-5D-5L snldisuiiiuninzganin ansnsadnlussdiulan Link

Ultimate Goal ﬁﬁmﬂﬁﬂuﬁmﬂ%ﬁmwzqmmw A8 Life Expectancy (LE) Gesnunldimunaniilu Health
Adjusted Life Expectancy (HALE) Tagilunannis HALE fiAe LE ﬁﬂﬁfmquzgmmwﬁiﬂmmmi@@ﬂ
3201991 LE Hildmnnedn (Life Table) %qmiﬁmqmgqun ATl Life Table #atl Excel ieldlunns
AN1904 LE Download

n192Lu HALE VLcﬁ”ﬁm‘lfﬁmmwsqﬂmmmq:zg‘umwﬁﬁurﬁhﬁmﬁﬂmmqmm (Dx) et Auanistelu
ANNTN %qmﬂmﬁmusﬁ EQ-5D uiitemn Dx 39n1sAuaniAn Weight UazA1ani HALE fAa

eleen AgleWemn Excel taldlun1sAiuans HALE Download



http://doh.hpc.go.th/screen/screenEQ5D.php
http://doh.hpc.go.th/data/residence/lifeTable.xlsx
http://doh.hpc.go.th/data/residence/lifeTable_HALE.xlsx

WWIRAAUATNIN H 2 uWIAA AENeIqgaNINAe Ultimate Goal fiunesqganw uninedAunzanu d9a1u1en
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WUIAALAZAIIAFUNTNLADNDIFUNTWNADY Y

= ] o A
L'LE‘?;I‘LIL‘V]?;I'LIﬂ']’]NLL[ﬂﬂﬁl’]\‘iVL@ﬂ\‘im’W’W\Wl 1

AN31N7 1 LBEUINILILWIAATBNALNN 951979 Health as Ultimate Goal 11 Health as Asset

Health As Ultimate Goal

Health As Asset

AUNNAD TV ITRIN TR
vi3aLili Outcome a1nnsld Input

tu Process v liussgiinung

o '

quawpayuludanyse ayweldnuainais Tunis

v oo

A5 19NARNIN (Productivity) Tudamuseandis viah

Py A ~ A Ao %
1% VII?\T L8 VITRNININIU Iﬂﬂﬂ@\?@”ﬂﬂqv\ﬂumqu

iTeyun (Priority

(@M31L08) AU (BRTIANEY

LUIAR
19NN TnenesganIn  [uan (Wellness) inlduundnlusunisansnsnga
lusnuay (Disease) Rein 1l nsdaaTug N uazlusnuAsgAans
ATNTWA5 1T @18190Ug
=
o o o agAIALaat (Life Expectancy)
o amaiag (Morbidity) i . P y
a a =
. , o ANEANALRALNITHAUNINA (Health
o o ARTINI9ANE (Mortality) K !
VINGUNIN . Adjusted Life Expectancy)
o amgtlamny (Case
, o Disability Adjusted Life Year (DALY)
fatality)
dem311)98 §m31N19918 SR8 WHO was World Bank ald DALY lunns
Anel WuasesialunnsdTeuiay Wiauieusziudszme wazldlunsansu
~ ! \ \ o o o o P
nsufFaiiiey [inlsadanasiossULA1s1Tug AudrAnyaalym Tnafivaiduaiuauili
WAZNIANAL  [NINN9L NsaAuANANATY  |gruideqanias Teald DALY geavnsznusie
AndAtyreaestoym dnin auietesdym  iwsegianinndd Wesannldanunsnadan@nnin

aatinasinnaniungodealilarnnisngunwlan

Setting) ansntlaamie) wazAldatalunis [luseaAu Outcome/impact 14 HALE Tunas
5nwn wnnmuanEilunsanay [Wauiauiveguuatin (Trend) videnFauimey
. o X4 .
AVNATATY TEAUNUN ([RINdn/szing)
WHO Wz World Bank 11 DALY way HALElunNg
Usziiugauninszudnatlszma saudaldlunig
nneuszidiu o . . st HUNARNEN19QININAINN9ae I luNIATNIg
L nazyinlaannndn uazlinseungu | i v o
ANANAIAN __ 597 uazAsaUAgN luiRBW AN 92979097 g
HRaw . .
QRERSVAT aN190dAnaTeenITaniadLAeesinge WuguyYE

Tneiin DALY anlsafiinannguymissnsaniule

= I A [
wanziividaendudmvlieniu
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2. ﬁfv«ufc\;ﬁuﬁmqﬁmzgmmwﬁié’é’ummﬁmmﬂ%u TnaianzlusmuirssgAansanansuge ol
o YLL (Year of Life lost due to premature death)
o YLD (Year of life lost due to Disability)
o DALY (Disability Adjust Life year) = YLL + YLD
o QALY (Quality Adjust life year)
o HALE (Health adjusted Life Expectancy) 1138 DALE (Disability adjusted Life Expectancy)
o HLE (Healthy Life Expectancy)
3. ffimsnnaeusiiaaudedin (i 1) mmtﬁﬂqmwﬁlSmﬂqaﬁqaiamﬂ@mqmﬂz%uéﬂ?\iLﬁ"a ae 44 T 1 Aw
me@ﬂ%ﬁmﬁﬂmq 64 1 (thauu 20 1) azansnsnutiszazsine) i 3 szazhe

DN 1 3THZIANTBNNTHATNINITALAN

SEHZIINIDINTHATNINTZAUFAN )

1
= YLLs
2
33
[ g
[ <
§ Premature
w" Death
=
173
[ 9]
<
35
=
3-;
0 >
LHEIRNTDIT29TIRA 4473 64 1l ANEAAIAAE

o sey 44 Yusn Nlgannzlinlsnndsnarnliifinniselsn doetlidulniganiozvize Quality Adjust
Life year(QALYs)
o 01g 44 Diheulsandenaliifinniszlan (Burden Diseases) i 20 T dvusiazlsnaziiinmin

PYINANTT (DW)Fneriu Tnelsmneanganalizeiaazil DW=0.16 inanzazii
YLDs = | *DW * L =1*0.16 * 20 = 3.2 Il (1= incidence Tutaaaanlanamil lunilil 1 AuAs
WAL 1)

'
= =

o AudinNany 64 U Miallann3 19T (Life Table) Mg 60 1 azilang)

q q

AALRAEITENY (L)=19.7 1

=®K A dd‘ = 1 o
mnmﬂuﬂmgﬁyLaﬂﬂ@umm@mumi

YLL=N*L=1%19.7

o DALY =YLD+YLL=32+19.7=2291]
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NNIANLVRIUFAZTI8E UINIAUINLTUANSNTN (Life Table) Ad6119797 2

AN9719% 2 NNIANUIAIIITN (Life Table)

o dl dl . . A d‘ o o
UNTIN 'QtQﬁ@’Wﬂﬂ']ﬂjﬂlL’ﬂ@ﬂLNﬂLLTﬂﬂ@@ﬁ (Life Expectancy at birth 1578 LE) 4ATUIDIAINAETT

s AN W.M.2552
Py W0, WM, n o, WO w9 L ol Ty ¢,
0 388,440 4,376 0.0113 1 0.3 0.0112 1,118 100,000 99,218 | 7,050,075 70.50
1-4 1,660,670 1,806 0.0011 4 0.4 0.0043 429 98,882 394,499 | 6,950,857 70.29
59 2,112,537 1,181 0.0006! 5 0.5 0.0028| 275 98,453 491,579 | 6,556,358 66.59
10-14 2,476,262 1,602 0.0006 5 0.5 0.0032 317 98,178 490,099 | 6,064,779 61.77
15-19 2,519,716 4,685 0.0019 B 0.5 0.0093 906 97,861 | 487,043 | 5574,679 56.97
20-24 2,394,941 5,160 0.0022 5 0.5 0.0107 1,039 96,956 | 482,182 | 5,087,636 5247
25-29 2,646,702 6,805 0.0026 5 0.5 0.0128 1,225 95,917 476,521 | 4,605,455 48.02
30-34 2,710,730 8,017 0.0033 5 0.5 0.0165 1,562 94,692 469,554 | 4,128,933 43.60
35-39 2,724,932 11,628 0.0043 5 0.5 0.0211 1,966 93,130 460,734 | 3,659,379 39.29
4044 2,649,031 14,320 0.0054 5 0.5 0.0267 2,431 91,164 449,741 | 3,198,646 35.09
45-49 2,366,100 16,434 0.0069 5 0.5 0.0341 3,029 88,733 436,090 | 2,748,905 30.98]
50-54 1,941,726 18,095 0.0093 5 0.5 0.0455 3,902 85,704 418,762 | 2,312,815 26.99
55-59 1,493,371 19,286 0.0129| 5 0.5 0.0626| 5,117 §1,801 396,214 | 1,894,053 23.15
60-64 1,036,150 18,622 0.0180| 5 0.5 0.0860| 6,595 76,684 366,935 | 1,497,839 19.53
65-69 782,318 20,818 0.0266 5 0.5 0.1248 8,744 70,090 328,588 | 1,130,905 16.14
70-74 615,266 | 24,486 0.0398 S 0.5 0.1810] 11,102 61346 | 278972 802316 13.08)
78-79 403,508 24,692 0.0612 5 0.5 0.2654 13,333 50,243 217,884 523,344 10.42]
80-84 214,370 | 19,987 0.0932 5 0.5 0.3781 13,954 36,910 | 149666 | 305,460 8.28|
85+ 137,735 20,295 0.1473 5 0.5 1.0000 22,956 22,956 155,794 155,794 5-7§|
winoing | Suvinludasd@nias . (4]
*heawaemvisiaafiufSanun

dR3fa infinity

UNELR) ANPNANATUIBUNATIY BTN 2 IWAKAS AN e, = 19.7

Like Excel A1198U Life Table

A a a o om A o = o a v a
LN@N@QQ%Q’]WL‘NUQH (Wellness) Tmﬂumz‘ﬁmWWV’]@VI?WH@‘LM?@WL&I%WJW’]ﬂ@%@m'ﬂuﬂ@@ﬂm?w@[ﬂimﬂﬂ

a Y A = = A Ao \ o Py A a A ¥ a
NARNTNVINNLNL VlTNL‘;“EIu NTANNWNIU Muﬂmm@‘ﬁﬂ’mﬂmmmm@m\iLQ@WI@WW’]WW]@’]N’]?GM’NN@Nﬂ[ﬂ

6% (Quality Adjusted Life Year 138 QALY) fntlaasaslsandenasianisyisataziiiinilganiasingoyda

(Disability Adjusted Life Years %38 DALYs) uaztininaestguninsngoydaanynisauazynauluusias

WunNngauiu fazldtnganizigo

al

v
o

¥
A

]
=

AHUMNUNHAURINUN

11 §117A13198N (Life Table) unsasan tnemnyii

NNIAUIUNT ATNTNLRIGENNALFUAMIN AN WU LAz Ea9eNE (DX ) NIAMAEAuUTNH

I3

%ﬁmmuﬁia:ﬁwmq (L) fag

laanunuTieg fuAMNAN1IIBILAAL T8N

U

q

(Year of Diseases VEG) YD) i

o & o JRPR RN , , @ [yp : = - ' ,
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5-9 98453 | 491579 | 6,556,358 66.59 1.60% 7,865 483,714 | 6,017,041 5.48 61.12
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Type 1 & Type 2 Error and Screening Test

Content

1. AuaatadenlunisindulalunisueniuanyRgu waz Error Type 1 & Type 2
2. Screening Test
Screening Test luganAR

N9l Mammogram i Screening Test & Diagnostic Test FMFUNLITUFUL

o~ »

wNan9eulszney

1. Type 1 & Type 2 Error and Screening Test '

2. Excel 1921A1W9ny Screening Test

AnuAaalAfaulunsAndulalunmsaansuansyAziu uag Eror Type 1 & Type 2

~ QW G s —
Al ll1dfa ’IG‘llﬂﬂO‘lﬂ‘Hﬂ ]‘iﬂﬂﬁf'lﬂﬂﬂou‘iu aHNAD TH

2/

VDLNVVITIVUDI H,
NIsAAaU 19

Ufias H, ATUATALA DO UBUAT] N Z
AnaulignApy
(Type I error)

1- O J. :
ppuTU H, e S AUAIALADDUT AN 2
anaulognAes

(Type 1I error)

1. lunsssauyRgIunIeatia aziin196a Null Hypothesis (H,31 ANLaR8289913 2 nguivii udafinndnag
atin iengadn azeeniuvisedfasanyfgnu d1ufjias (H, fiRenisaendl (H, (Altenative

1 v
Hypothesis) 31AaAH9 2 ngulaiviniu

v

v 1 1 1 1 1 1
2. A¥ANN9FIAMHITRNU UANNITRNY 95% wanadnaanlFfinaANARALAAals 5% 19a .05 T9L90

inazAuneiuAn9n alpha = .05 AAAAIAIARSY AalanaTisazUfjiasansiRg e ANl

d9

\luaa (Reject True Hypothesis) T4fiAa Type 1 Error iNN2a2in1 s AN NADANLINAANNLANFN

.

A A o o oA a dl iﬁdl @A s
WIANANNANNUS N TN (By chance) HaanuAaapdeLlaTafAe Type 1 Error 4ias

TYPE 1 & TYPE 2 ERROR AND SENSITIVITY TEST uw. 4 Qiiqﬂﬁq@


http://localhost/director/bs/issueDisplay.php?id=407&category=C60&issue=Epidemiology#a1
http://localhost/director/bs/issueDisplay.php?id=407&category=C60&issue=Epidemiology#a2
http://localhost/director/bs/issueDisplay.php?id=407&category=C60&issue=Epidemiology#a3
http://localhost/director/bs/issueDisplay.php?id=407&category=C60&issue=Epidemiology#a3
http://doh.hpc.go.th/data/bse/error_screeningTest.pdf
http://doh.hpc.go.th/bs/issueDisplay.php?id=407&category=C60&issue=Epidemiology#foot-note-1
http://doh.hpc.go.th/data/bse/exercise_screening.xlsx
http://doh.hpc.go.th/bs/issueDisplay.php?id=407&category=C60&issue=Epidemiology#foot-note-2
http://doh.hpc.go.th/bs/issueDisplay.php?id=407&category=C60&issue=Epidemiology#foot-note-1

Module 1- 25
3. ﬁmwmmmm?:'@u%ﬂLLuuﬁwﬂm’i@ﬂﬁumﬂ upunaesLAdeufie ﬁfam"umugaﬂm%ﬁmqmﬁu
asadiuiiluiia (Accept False hypothesis) mmﬂmmmﬁl@uﬁmﬂdﬂ Type 2 Error famarn Beta
4. lunnanisunnel 1919 AUNLA9N False positive LW N13Rsaa Mammogram i False Positive 179
nauandaan (Avnnaseldimidunzide wd Mammogram gnudndlunzisa) GafAe Type 1 Error ann3eil
wikiAe (Aa False Negative 1138 uaautlaen (Aesaflunzide ust Mammogram snudnlsiifluszse) e

A8 Type 2 Error (T9aznanimeazidenlu@es Sensitivity Test)

Type 1 & Type 2 Error

Theoretical
Null non-null value

Null
Hypothesis

H

Alternative
Hypothesis

H

o 1

Typell Typel
error error

Reality
True False

Type 1 error

True ;
False Positive

Measured or
Perceived

Type 2 error
False Negative

False

Screening Test

A I T v 6 v ° o Yo A o A A A
1. Screen test An Arasiiailiasiu Nllanmaudalduauan andusaslafunimsatiuduainiprasiioni
ANNAziRAsell
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Mammogram 131 fiawtli Screening test 289NZFUFAUN 1 Mammogram +ve Waa FaanNAENanTIa
R S S an o R G . .
Tuile eN1IRate N1ImaTuiiaasialili Confirmation Test
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1. Sensitivity(nax13) nunefis nguiniulsn (namsaatiugulinanon) 100 AW Screening test 19
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gy s ° =< LA A o ¥ .
2. Specificity (AIMNATNIL ) UNIENY ﬂquﬂmﬂu‘lﬁm (nangaagudulinaatl) 100 AU Screening
test WnaaunAu
3. Predictive Value of Oositive Test (PVPT) PN M99 Screening t{uLqn 100 AL Wulsaase
A o =
(Namaguguiugn) NAK
4. Predictive Value of Negative Test (PVNT) P8I MIIR Screening Liluau 100 AL lahiulsn
o . 4
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5. Cancer Detection Rate (CDR) fie 1000 1aW12309025911130 Min8lle 394 screening 1000
AL WUNZFIN AU
6. Cancer Rate (CR) l@N12i7aanzifawinidi unne e m39a Screening 1000 AL ilunzidaianann
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Screening Test

Confirmation Test
Total
+ve -ve
o
€ . +ve A B A+B A=TP | B=FP
g
G -ve c D C+D C=FN| D=TN
(9}
Total A+C B+D A+B+C+D
Sensitivity = A/(A+C)
Specificity = D/(B+D)
PVP = A/(A+B) (Predictive Value of Positive Test)
PVN = D/(C+D) (Predictive Value of Negative Test)
CDR/1000 = A/(A+B+C+D) (Cancer Detection Rate)
CR/1000 = (A+C)/(A+B+C+D) (Cancer Rate)
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2. nldine lisesldiazesiievizaypainsianiy sunue mldde
Screening Mammogram Wag Diagnostic Mammogram ANSUNSITAAUN

1. Screening Mammogram Ae nsfiaslaifiannisuazennsuanseziiadus 1nsaa Mammogram

duAsiinLnFvaeld InadmufinUng lusssuiasdeauziiadn (BIRADS >=4) Faztihuiatadn
wulddema (Tissue Diagnosis) Lﬁl'aLﬂu Confirmation Test sl ﬂifﬁﬁﬂum‘iﬁ’] Screening
Mammogram QTNLIN Sensitivity , PPV,Cancer Detection Rate , Cancer Rate %Eﬁl”mdﬁﬂ’]?ﬁ’]

Diagnostic Mammogram

First Screening Mammogram

Tissue Biopsy
Total
+ve -ve
= +ve
g = (BIRADS>=4) 176 908 1,084
£ ©
g -ve 32 17,308 17,340
Total 208 18,216 18,424
]Sensitivity = 84.6%
Specificity = 95.0%
Postive predictive value(PPV)= 16.2%
Negative Predictive Value(NPV)= 99.8%
Cancer Detection Rate (CDR/1000) 9.6
Cancer Rate (CR/1000)= 11.3

2. Diagnostic Mammogram A8 N37iAFEIaNN1UAYENNNTIAATRINEISUEL 1T WUfay Aadensaa
Mammogram dfewiuinunfviell Tnadwufinung lussdufiasdansiSasu (BIRADS >=4) fiay
iiuieredulldinma (Tissue Diagnosis) i1y Confirmation Test sely nsdififlunisyin
Diagnostic Mammogram agW131 Sensivity , PPV,Cancer Detection Rate , Cancer Rate %@‘\‘md’m’]i

n Screening Mammogram e Specificity , NNP AmN9n
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First Diagnostic Mammogram

Tissue Biopsy
Total
+ve -ve

= Gl 975 1,260 | 2,244

2 g | (BIRADS>=4) J !

E ©

g -ve 32 6,625 6,657

Total 1,007 7,894 8,901

Sensitivity = 96.8%
|Specificity = 83.9%
Postive predictive value(PPV)= 43.4%
Negative Predictive Value(NPV)= 99.5%
Cancer Detection Rate (CDR/1000) 109.5
Cancer Rate (CR/1000)= 113.1

mﬂsluﬂi:mﬂﬁmmLm@um‘”wmm N9 Diagnostic Mammogram ﬁuﬂiﬁ Screening Mammogram

\Haaann § PPV g4ndn visadl False Positive toaindn

Tunsisvifiudsz@nBnnaes screening Test Aasn PPV waz NPV AdLARL Sensitivty & Specificity

v
ZMd]

Screening Test aziin1saiiiuniaidudu Ine Screening Tugavinaiaziiillgnisitiade (Definite

Diagnosis) D Gold Standard Tunil Tissue biopsy A8 Confirmation Test M1 Glod Standard 1ag

Mammogram An Screening Test

nsvuunIsnauminAanis Screen nsywnunisaunasAanis Confirm

Screend ~—— Confirm4

Screen2 —* Confirm2

Targeted Mammo Tissue
BSE P CoE I‘ us ’ gram ‘ Biopsy
Screenl ——# Confirm1 Screen3 = Confirm3
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Epidemiology = Y Control Health Problem
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Descriptive Epidemiology
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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
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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
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o = L Ly

audn n.HegiiRnsnirasnzsuduNiniuwinle

Jaudn n.HANgNIRINTS NN AUWinle

natifiAY g 1NNt guRnen] wansdnesls ddeandn uansineyls

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)

o |

uwlsafidnsnisiialsaluusiay Age Group s il Nzidasinun azwuludgaany 50 dauly

' Ao ) =

wnndn nguidengdaandt 50 O v ldlsuinanidndauneadgeanginnninaznuaiuauseiuanng

Q

o LN

\HaRng1Rn1saiaeinemeny (Crude Incidence Rate) Az WLARINTININ

2

A g ya P [ - v = = Y =L A
L‘W’asl‘wmmmmLﬂuﬁi‘i‘uluﬂﬁi‘LLG‘ﬂUL%ﬂUQUMﬂW?M‘H@QNZLNLmuN (?QNQ\?I?V’W@H’IQQE) AINNUIENTU

NA 7NNIMUA Standard Population 3w 11 WHO Standard Population 1ivalifAngiian1snilae

Y o= o

ey Wiiduninsgumeaii Gundi Age Standardized Incidence Rate (ASR) e ldgiifinsnilsu

2

o wBeumeugiiinisnlszudnatlszme

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 !
au ﬂ’]i‘mmﬂﬂi‘ﬂu@’]@ﬂﬂ’)’]




Area’

WHO Standard Po

Module 2 -7

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




Module 2 - 8

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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o o v

WHaTNNT3LAINEHANNANT LS IR WU HTEANATYNNARRAUAD

17

o o

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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http://localhost/director/bs/issueDisplay.php?id=408&category=C60&issue=Epidemiology#a3
http://localhost/director/bs/issueDisplay.php?id=408&category=C60&issue=Epidemiology#a4
http://localhost/director/bs/issueDisplay.php?id=408&category=C60&issue=Epidemiology#a5
http://localhost/director/bs/issueDisplay.php?id=408&category=C60&issue=Epidemiology#a6
https://www.youtube.com/watch?v=Jd3gFT0-C4s
http://doh.hpc.go.th/data/bse/EpidemiologicalStudy.pdf
http://doh.hpc.go.th/bs/issueDisplay.php?id=408&category=C60&issue=Epidemiology#foot-note-1
http://doh.hpc.go.th/data/bse/exercise_ASR.xlsx
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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

EPIDEMIOLOGICAL STUDY un.ga7id glsgnifna 14
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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

______________________________________________________________________________________________________________|
EPIDEMIOLOGICAL STUDY un.ga7id glsgnifna 15
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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

EPIDEMIOLOGICAL STUDY un.gadid glagnifna 16
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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

EPIDEMIOLOGICAL STUDY un.ga7id glsgnifna
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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

EPIDEMIOLOGICAL STUDY un.ga7id glsgnifna 18
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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

EPIDEMIOLOGICAL STUDY un.ga7id glsgnifna 19
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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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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
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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
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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

msnadeuANUFTuIMIszIIAIne AN eada wwyaid g lsgnina 33


http://doh.hpc.go.th/data/bse/exercise_risk.xlsx

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

MsnaaeUANUFINUTNITEIIAINo AN aEA W vaid g lignina
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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

MINATOUANNFURUTNNTZINAINIATNNARA
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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
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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

MsnaaeUANUFINUTNITEIIAINo AN aEA W vaid g lignina 38



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.)



