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Introduction to Clinical Research
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Clinical Research Design
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Clinical Prediction Model
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Data Management in Clinical Research
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Statistical Analysis in Clinical Research
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Research Seminar I

350-732  dUNUIINY 2 1(0-2-1)
Research Seminar I1

350-741  WateiieyATIONIIMTUNNG 1((1)-0-2)
Special Topics in Medical Research
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Special Topics in Data Management and Data Analysis
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350-711 UNHINSIINWAAUD 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 MIBBALVUIIUIIINNAAUN 3 ((3)-0-6)

Clinical Research Design
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Exposure and medical outcome assessment, epidemiology-based study designs including cohort study, cross-
sectional study, case-control study and 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 lumamsiiuien1enaiin 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 myvamsveyaluauITenanaiin 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 MIAATIEHNADA TuUITenaLn 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
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350-723 miamiwwmmﬂmuqﬂmmai]smauﬂ 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 mii‘fﬂmmazms‘ﬁmamﬁzmﬂ%’agmumiwaj 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
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Longitudinal 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 FuNUITY 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 §UNUIIVG 2 1(0-2-1)
Research Seminar II

1 o

J o av a § 1 a o T
NITDIULAS U UTUDUNAIND El“l’f%’f]‘]J‘VI‘]JT]’J‘LWIN’]"]ﬂﬂ'ﬁﬁu'}ﬁuimlﬂﬁj AUFAUUUT NITIVTUUNANUDYN
< = ama o a 4 aa a Sq Y Aav o J 1
ﬁmw@!’duwa111‘1Jizmuizmﬂuam«nﬂuazmmmiwwsz-mm LLu’Jﬂﬂﬂ'ﬁ‘ﬂ§$Qﬂ§]1°ﬁwa\ﬂu’¢]i}ﬂﬂﬂﬂﬁ1"}ﬁ’ﬂ
a 4 a o aa o awv a a 4
ﬂ'J']iJfBI’TJWfl}'W]N’J‘VIfﬂﬁ'lﬁ@]ﬁqﬁllﬂ'lWLlﬁzﬂ'li'\]i]EWINﬂauﬂ ﬂ'liuﬂﬁu@ﬂ’ﬂllfgl)'l?ﬁﬁ}'l\ﬂu’mfJ’]‘VIfﬂ“L!W“L!‘ﬁ
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

350-741 ¥R MANITITINIINTUNNG 1 ((1)-0-2)
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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Special Topics in Data Management and Data Analysis
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Specific topics in interesting topics in data management and data analysis
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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 61;@"36151: mﬁf%ﬂuﬁ’ﬂlmm‘%mﬁmifumﬁ{fﬂmaqmmw 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

350-914 %AW : MTAATIZHAMITTOATWILLT UG O 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
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Significance of measurement tools development and its testing validity in medical research, methodology and

steps of measurement tool development, construct validity testing, exploratory factor analysis, principle of confirmatory

factor analysis, using software programming for factor analysis
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Conduct research leading to generation of new knowledge on disease diagnosis, treatment, prognostification, or
others relating to health, systematically review literature, proposal development, apply for grants, apply Ethical approval,
conduct study, data collection, data management, data analysis and interpretation, writing manuscript/thesis, manuscript

submission to international journal, thesis defense
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Conduct research leading to generation of new knowledge on disease diagnosis, treatment, prognostification, or

others relating to health, systematically review literature, proposal development, apply for grants, apply Ethical approval,



conduct study, data collection, data management, data analysis and interpretation, writing manuscript/thesis, manuscript

submission to international journal, thesis defense
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