AUUNNYATNS

v [y v a a  a dJ av aa
ﬁangﬂiﬂwmumyf]ummm MUNIPNINNAATTUNNUASNITIVYNNAAUD

M lng Foifiu Ussanauiindiaiada Gnomans guamuazmsIsenienaiin)
¥odo Us.a. Gnomansguamuazmiisenenaiin)

mmévﬂﬂqy "]ﬂ'fm;il Doctor of Philosophy (Health Sciences and Clinical Research)
%ﬂ&iﬂ Ph.D. (Health Sciences and Clinical Research)

USvavesriangns

1
S A

vy o a v Y 2 o A o & v ¥
Tsane gy lutwiiulianududeuinniu swileasinnanvatetods nalassadielszmnns gy
o 2 Yua A (A Y] A ' 2 A v a1
Founau mslgFianuasu 1l anmuaedenniinasegqunimuiniu Tasmnizedess lsnlungulsalifade
&' v < a &’ < \ o n' Vv q' d‘ A A Y [
13039 Isauzi3e Isndawe tazanuduihannmsmanurazdunadeniin/dsunlas 1aq TsafiRerdeeiuns
a 4 dy = = éf 2 [ % k4 v
Waguuaunaril Banugauazianuguasannvuniluszanlan szavdszma nazluainld nseddu
Y Y [l Y a J = a 9 13 Y a o A
ANuMIMIed1iInsg laavesInemaaima lu Taduaz Imensveya s limanssuiumssnvmsogUuuy
' g 4 9 o X v v ¥y a = a
mMsguagun1dz v aasanalr ginertesnumsquagilie szdesldnnuinusaanuazimaysaims lunis
< a 4 o a o v a I
nAUNTDY ANTIEH Uszuna e mangudalszandlumsidszneoumsdaduludenldgannuiiuilsy Tond
' Y 1 9 Y s T 1 | 9y Yy v s
pgumIzan quan nazdoandesnuanuduihevesuaazyana vonvnvziugldnnuiudy unnduazynains
¢ = . Y Y Y2 9 A & Y (2 ua A o a
namsunnd arsiunumlugedudaiegannuiondie esnmtludgljiaavnnueenuilyrinse msaou
Tymdenszuaumsiseaetlymiainan i liwanuitsannsoth hihlsegndleldesa
¥ A @ [ a2 v oA a av aa T = A g
nimangeslsranquiudamviinamansgunmuazmsisonuaain iungudiseundu e19sd
unnd uWnd 1agYAIINTINGIAEAT FUATHATIANUFBINYNIINNTOGIE TINDIAATUTEAUMTBlNeIRY
] 9 ]
NN AN FUNIN MUY UARBEARNIMNAIUMIITEN AT TNTUFI I FINUNATHTIFILINADMS
9 1
quadihouazgunmilsznsu  dnuiinaNuasavesynaInIImemaaiguaw lunmsadunanuinmslu
o a o I [~ J | I EL a
sEAUUIINA a1 smsquadihe swilulss Teminedhenaziulss Temilussuumssugudszuy
A Yo a A A o o =< o = a o a I A
e ItadialanssousmuNnIAKII HangaItali¥g IMIANYIVRINNIINIATAIVAIUATUNT NE1IAD

o a o a : Il v a o
TAMIANEIAWUUINIINNM N THEY (Progressivism) %Qﬁﬂjﬂﬂ@gﬂuﬁﬁﬂﬂﬂ’ﬂ mummiﬁmmmwmﬁmi

a9

= Y v o e 9y g < '3 a ¥ o EY
Lﬂaﬂuuﬂmm’mmmaﬂnm Tﬂﬂﬂi‘]fiy']u immuwiﬂuzﬂug{uﬂﬂmwmmiﬁﬂuguazwmmmﬂﬂ’smsﬂmmimm

A3 ou sunszuaumsuddynuezduadreaues nszuaunsidesasiioUfiia Fezilugnmsd oudiidedy
uazm3iseuinaeatin  lumalfiia vangastamssamsiseumsasuamuvantSygiaenann il

1. m’%11ﬂamm’l’mg%amﬁ%mmﬁmﬁuﬂizmumsa%'nlmmmiﬁﬁuﬁﬁﬂﬁgﬁm%aﬁ"mizumau@inq YD
msquadihe aseunqumsitiods M3Fou mwennsailsn uazmsilszfiunnndolsa

2. SaammnadeniiRamsizeudimtusziiadS sunaze1913d Munszuaumanguiiimsdnselse

v s < v ] Aa X a A wa
adnassa gailszlaumsaigannug lnunndyminnavuesddumsdiiaau

2 o

@ = A ' A 9 v YA Aa [~
3.fﬂﬂfﬂil{iEJuﬂﬁﬁﬂu‘1/1ﬂﬂﬂquLW’t‘]iﬁLHMWﬂ‘UrﬂLiﬂuﬂu muummaamaz”lummam

wadnEmsisauiveandngns
PLOI  00AUULNIUITINNARTN ATOUAQUAITINOFIHIRY M3Tn Malsziliunnudsalsn uas
o & E Y 1 Y1 = Y
Msnensal 150 eneuauenNudsInsvesid lddudsluszuumsquadie

PLO2  ldmaTuTagavsialumsdudu danses uazilszunanadoya ldedrailszansam



9
PLO3  damsuazdinsiziveyavinalunuiedudeudisadamansnenatiniugs
PLO4  adraudsenumsunndiive Idinawaaniini l/19daduladenismsquadileszaufamnuaznis
[ a A 9 1 1 a 1 g o < a g
tamaFeszuuniianudua Taemmnz Tasmmzngulsn lifadeess Tsauzse Tsndawe nazms
= o 2
Ruihennmshauezsgaunaden

o Aa aw v oA ao 4
PLOS ﬂ%uuﬂu?%EJ@]13J‘Vii‘1ﬂi]§il‘ﬁ§§uﬂﬁili]ﬂslulllg‘lelﬂ

Tnssadamdngas
NUINHUILNATINARRAKANGAT UV 1.1 Gneniinug) 48  vivEhA
HuY 1.2 Gnenfinus) 72 WUENA
a A
1. IR IF AN
350-711  UMIMSINeN1NAaNN 1((1)-0-2)

Introduction to Clinical Research

350-712  MISRNUUVNIUITENINAANN 3 ((3)-0-6)
Clinical Research Design

350-713  Twaamsnuiennaain 2 ((1)-2-3)
Clinical Prediction Model

350-721  msdamsvoyaluauivenienain 1(0-2-1)
Data Management in Clinical Research

350-722  MISIAIIEHNIEDAlUIUITeAaTIN 3 ((2)-2-5)
Statistical Analysis in Clinical Research
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Advanced Statistical Analysis in Clinical Research
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Big Data Management and Wrangling
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Longtitudinal and Time Series Analysis
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Research Seminar [
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Research Seminar II
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Special Topics in Medical Research
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Special Topics in Data Management and Data Analysis
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Module : Development of Clinical Prediction Model
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Module : Economic Evaluation in Clinical Research



350913 A% miG‘ﬂuj’fﬁummémﬁm%’umﬁﬁﬂvmqmmw 2 ((1)-2-3)
Module : Machine Learning for Health Research
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Module : Complex Survival Analysis
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Module : Factor Analysis
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350-711 UNINSINEMEAAHUD 1 ((1)-0-2)
Introduction to Clinical Research
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Scope of clinical research, type of research design, measurement of disease frequency and disease association,
concept of causation and association concept of causation and association, internal and external research validity,

confounder, bias, research ethics involving human

350-712 MSOONUULNHIVEMINAHN 3 ((3)-0-6)

Clinical Research Design
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Exposure and medical outcome assessment, epidemiology-based study designs, descriptive study, cross-
sectional study, cohort study, case-control study, clinical trial; principle of methodology used in clinical studies based on
patient care processes, diagnostic research, therapeutic research, prognostic research, systematic review, critical appraisal

of clinical research paper, proposal writing

350-713 Jamamsmivemanan 2 ((1)-2-3)
Clinical Prediction Model
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Application of prediction model in clinical practice, methodological issues for clinical prediction model

development: research question, intended application, outcome, predictors, study design, sample size estimation;

statistical analysis, model generation, model performance, model validations, model presentation for clinical use

350-721 msdamsveyaluaIdemenaiin 1(0-2-1)
Data Management in Clinical Research
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Source of medical data and how to access, planning for data collection, tools for data collection, data preparation
and manipulation, text mining, data cleaning, data integrity checks; string manipulation, basic structured query language
(SQL)

350-722 MFAAHMAdAHNMISeAN 3 ((2)-2-5)

Statistical Analysis in Clinical Research
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Scale of measurement, probability theory, sampling distribution and central tendency, central limit theorem,
distribution in clinical statistics, descriptive statistics, hypothesis and significance testing for categorical and continuous
variable with parametric and non-parametric distribution, data analysis using statistical software, data visualization,
important clinical statistical tests, correlation analysis
a dJ an v Ay Aaa
350-723 M5INIZHN@IATHGIUNUIIBATTD 3 ((2)-2-5)
Advanced Statistical Analysis in Clinical Research
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Statistical analysis using statistical software, linear regression, logistic regression, model diagnostics: multi-
collinearity, goodness of fit, area under the receiver operating characteristic curve; effect modification, interaction and

mediation; clinical prediction model, model calibration, discrimination; survival analysis, economic evaluation analysis

350-724 MsIAMsMazMINANNTZRINTVOYaVINATHEY 2 ((1)-2-3)
Big Data Management and Wrangling
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Features of medical big data, steps of big data management, merging and splitting data, reshaping data, encoding

data, data manipulation, data visualization, function writing in R, SQL and application with R

350-725 M3AATITHAWSIMAZOYNTNIA 2 (0-4-2)
Longtitudinal and Time Series Analysis
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Inferential statistics to draw scientific inferences from longitudinal data; topics include longitudinal study
design, exploring longitudinal data, advanced statistical models including generalized estimating equation and linear

mixed mode, and handling missing data

350-731 dUNUIVY 1 1(0-2-1)
Research Seminar I
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Reading and presenting a research article related to clinical research to participants, provide a

reasonable critique on research design, statistical analysis, data interpretation and implication of research results

350-732 @uNMIDE 2 1(0-2-1)
Research Seminar 11
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Reading and presenting an interesting research article or a review topic to participants, provide a reasonable

scientific critique on research methodology and statistical analysis, extended concept in progress of health sciences and

clinical research, thesis progression
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Special Topics in Medical Research
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Specific topics in various sophisticated or modern medical research, such as health economics, meta-analysis,

etc.
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350-742 WITaTIAHNIIIANIHAZMIIATIZHYOYAMIMIUNNE 1(0-2-1)

Special Topics in Data Management and Data Analysis
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Specific topics in interesting topics in data management and data analysis
350-911 a3 : MsWanlaamsinemenaiin 3 ((1)-4-4)

Module : Development of Clinical Prediction Model
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Principle and steps of prediction model development, protocol planning: research question, rationale, study
design, predictors, outcomes, sample size estimation; statistical analysis, statistical analysis, model generation, model
performance evaluation, model validations, model presentation for clinical use, decision-making analysis, manuscript

writing based on TRIPOD guideline
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Module : Economic Evaluation in Clinical Research
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Introduction to economic evaluation, study population, target intervention and comparator, study perspectives;
extracting individual data from Kaplan-Meier survival curve; economic evaluation using Individual data, estimation of
cost and effectiveness, regression diagnostics, uncertainty in person-level economic evaluation; economic evaluation
using a model-based approach, fundamental of economic modeling, basic statistics, basic Excel program for economic

evaluation, decision tree model and Markov model, uncertainty in model-based evaluation, budget impact analysis

350-913 A : M3BaUIVeUN30IEMIUMTIDEMIgUmW 2 ((1)-2-3)

Module : Machine Learning for Health Research
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Introduction to machine learning, supervised machine learning: Naive Bayes, random forest; unsupervised
machine learning: cluster analysis, model diagnostic test including multi-collinearity, goodness of fit, area under the ROC

curve; development of clinical prediction model

a a J o
350-914 AW : M3INIIZHMITOATNIVDFUFOU 2 ((1)-2-3)
Module : Complex Survival Analysis
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Various complex survival models, survival analysis using logistic and Poisson model, flexible parametric

survival analysis, accelerated failure time, Laplace model, non-proportional hazard model, relative survival analysis,



predictive survival model, multistate survival model, examples of clinical research using these models, advantage and

limitations of each model

350-915 @391 : MR IzFvIALsTNOU 1(0-2-1)

Module : Factor Analysis
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