
ŴľĸńĔĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĽĩŇĨŇĺŇŏėĶŅŃľƢ 
ŏıŊŗŀĔŅĶěńħĔŅĶĕƟŀĴŌĸŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸħƟĺĵĽĩŇĨŇŏĝŇĚıĶĶĦĬŅŵ

19 īńĬĺŅėĴȮ2566
őħĵȮħĶ,ȮěŇĶŅĸńĔļĦƢȮĬĬĪŅĶńĔļƢ

ĳŅėĺŇĝŅĶŃĭŅħĺŇĪĵŅȮėĦŃĽŅīŅĶĦĽŋĕĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ



Descriptive Statistics

ÅMean (Standard deviation)

ÅMedian (Inter Quartile Range ůIQR / Min-Max)

ÅProportion

ÅPercentage



Inferential statistics : Parameter 
estimation

ÅMean (Standard error / 95%CI)

ÅProportion / Percentage (Standard error / 95%CI)

ÅHypothesis testing (T-test, Chi-square test, ANOVA)

ÅRegression analysis (Linear, logistic, Poisson)



Data and Statistics

ÅCollecting DATA to obtain INFORMTION a 
particular research

ÅData obtain observations on one or more 
variables

ÅData are usually obtained from SAMPLE of 
individuals which represents the population of 
interest



ĪŜŅœĴŏĶŅĨƟŀĚĶŌƟěńĔŒĝƟĽĩŇĨŇ

ÅŏıŊŗŀŒľƟŏĕƟŅŒěĩŉĚĺŇīňĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸȮ&Encompasses the 
methods of collecting'

ÅŏıŊŗŀĽĶŋĮįĸȮ&Summarizing'

ÅŏıŊŗŀĺŇŏėĶŅŃľƢĕƟŀĴŌĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ&Analyzing'

ÅŏıŊŗŀĽĶŋĮįĸěŅĔĕƟŀĴŌĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ&Drawing a conclusions 
from data'



ĮĶŃŏĳĪĕŀĚĕƟŀĴŌĸĪŅĚĽĩŇĨŇŐĭƞĚŀŀĔŏĮƦĬ3ĮĶŃŏĳĪ

ŹĕŘŀĴŌĸŏĝŇĚĮĶŇĴŅĦȮŏĮŖĬĕŘŀĴŌĸŏĝŇĚĨńĺŏĸĕȮ&Numerical) 
ŹDiscrete ŏĮŖĬěņĬĺĬŏĨŖĴȮŏĝŗĬȮěņĬĺĬĺńĬĬŀĬőĶĚıĵŅĭŅĸȮěņĬĺĬVisit ěņĬĺĬįŌŘĮŗĺĵ
ŹContinuous ěņĬĺĬĬńĭĪňŗĴňĝŗĺĚĕŘŀĴŌĸȮ-ȮĴňĪĻĬŇĵĴœħŘȮŏĝŗĬȮĬŘņľĬńĔȮĽŗĺĬĽŌĚȮ

ŹĕŘŀĴŌĸŏĝŇĚėŋĦĳŅı
ŹNominal scale ŏĮŖĬĕŘŀĴŌĸĪňŗœĴŗĽŅĴŅĶĩŏĔŇħĕŉŘĬıĶŘŀĴĔńĬœħŘȮ&Mutually exclusive) œĴŗĽŅĴŅĶĩěńħŀńĬħńĭœħŘȮŏĝŗĬȮŏıĻȮĔĶŋřĮŏĸŊŀħ
ŹOrdinal Scale ŏĮŖĬĕŘŀĴŌĸĪňŗœĴŗĽŅĴŅĶĩŏĔŇħĕŉŘĬıĶŘŀĴĔńĬœħŘȮ&Mutually exclusive) ŐĨŗĽŅĴŅĶĩěńħĸņħńĭœħŘȮŏĝŗĬȮėĺŅĴĶŋĬŐĶĚĕŀĚőĶėȮĶŃħńĭĔŅĶĻŉĔļŅ

1. ŐĭƞĚĨŅĴĸńĔļĦŃĕŀĚĕƟŀĴŌĸ

ŹĕŘŀĴŌĸĮģĴĳŌĴŇ
ŹĕŘŀĴŌĸĪŋĨŇĵĳŌĴŇ

2. ŐĭƞĚĨŅĴŐľĸƞĚĪňŗŏĔŇħĕŀĚĕƟŀĴŌĸ

ŹĴŅĨĶŅĬŅĴĭńĠĠńĨŇȮ&Nominal scale'ŏĝŗĬȮŏıĻȮŀŅĝňıȮĺŇĝŅ
ŹĴŅĨĶŅŏĝŇĚŀńĬħńĭȮ&Ordinal scale'ŏĝŗĬȮĽŗĺĬĽŌĚȮĶŃħńĭĔŅĶĻŉĔļŅȮĔĸŋŗĴŀŅĵŋ
ŹĴŅĨĶŅŀńĬĨĶĳŅėȮ&Interval scale'ĺńħėŗŅĕŀĚĕŘŀĴŌĸŏĮŖĬĨńĺŏĸĕœħŘŐĸŃĽŅĴŅĶĩĭŀĔĮĶŇĴŅĦĕŀĚĕŘŀĴŌĸœħŘĺŗŅœħŘĺŗŅĴňėŗŅĴŅĔĬŘŀĵŏıňĵĚŒħȮĕŘŀĴŌĸĶŃħńĭĴŅĨĶŅŀńĬĨĶĳŅė
ŏĮŖĬĕŘŀĴŌĸĪňŗœĴŗĴňĻŌĬĵśŐĪŘȮ&absolute zero) ŏĝŗĬȮŀŋĦľĳŌĴŇȮěņĬĺĬőėőĸĬňĕŀĚŏĝŊŘŀĶŅȮ
ŹĴŅĨĶŅŀńĨĶŅĽŗĺĬȮ&Ratio scale) ŏĮŖĬĴŅĨĶĔŅĶĺńħĕŀĚĕŘŀĴŌĸŏĝŇĚĮĶŇĴŅĦŏľĴŊŀĬĴŅĨĶŅŀńĬĨĶĳŅėȮŐĨŗĕŘŀĴŌĸĶŃħńĭĴŅĨĶŀńĨĶŅĽŗĺĬŏĮŖĬĕŘŀĴŌĸĪňŗĴňĻŌĬĵśŐĪŘȮ&absolute

zero) ŏĝŗĬȮœĴŗĴňŏĚŇĬȮ&0 ĭŅĪ'Ȯ

3. ŐĭƞĚĨŅĴĴŅĨĶĕŀĚĕƟŀĴŌĸ



ėĺŅĴŐĨĔĨŗŅĚ
ĶŃľĺŗŅĚĮĶŃŏĳĪĕŀĚ
ĕŘŀĴŌĸ

ĕŘŀĴŌĸŐĭĭĔĸŋŗĴȮ&Categorical data'ȮŐĸŃĕŘŀĴŌĸĨńĺŏĸĕ
ĨŗŀŏĬŊŗŀĚȮ&Numerical data'ŒĝŘĽĩŇĨŇŐĨĔĨŗŅĚĔńĬ

ŀŅĵŋȮĶŅĵĮňĶŃħńĭėĺŅĴŏěŖĭĮĺħȮ10 ĶŃħńĭ

ĺŇīňĔŅĶĪŅĚĽĩŇĨŇĕŉŘĬŀĵŌŗĔńĭĮĶŃŏĳĪĕŀĚĕŘŀĴŌĸ



ŐľĸƞĚĕƟŀĴŌĸ

ŹĽņĬńĔĭĶŇľŅĶĔŅĶĪŃŏĭňĵĬȮĔĶĴĔŅĶĮĔėĶŀĚȮĔĪ,ĴľŅħœĪĵ*ȮĽņĬńĔĚŅĬĽĩŇĨŇŐľŗĚĝŅĨŇȮ

ĕƟŀĴŌĸĮĶŃĝŅĔĶ: ĮĶŃĝŅĔĶĔĸŅĚĮƖȮĮĶŃĝŅĔĶŏĽňŗĵĚ

ŹģŅĬĕŘŀĴŌĸȮ43 ŐĲŘĴ*ȮĕŘŀĴŌĸĔŅĶŏĭŇĔěŗŅĵȮĽĮĽĝ,Ȯ(e-claim)

ĔŅĶĮƙĺĵȮĔŅĶĨŅĵ: ĶŅĵĚŅĬěŅĔľĬƞĺĵĚŅĬ-ĔĶŃĪĶĺĚ

ŹģŅĬĕŘŀĴŌĸȮ43 ŐĲŘĴ*Ȯe-claim 

ĕƟŀĴŌĸěŅĔőĶĚıĵŅĭŅĸ: ĔŅĶĶńĔļŅȮľƟŀĚĮĢŇĭńĨŇĔŅĶ

ŹĔŅĶĽņĶĺěĽŋĕĳŅıĮĶŃĝŅĔĶœĪĵĪŋĔȮ5 Įň*ȮėĦŃŐıĪĵĻŅĽĨĶśȮĶŅĴŅłȮĴ,ĴľŇħĸ
ŹĔŅĶĽņĶĺěıķĨŇĔĶĶĴĽŋĕĳŅıȮŏĝŗĬȮŏľĸŘŅȮĭŋľĶňŗȮĔŅĶŀŀĔĔņĸńĚĔŅĵȮŀŅľŅĶ*ȮĽņĬńĔĚŅĬĽĩŇĨŇ
ŐľŗĚĝŅĨŇ

ŹőıĸĨŗŅĚŕȮŏĝŗĬȮŀĬŅĴńĵőıĸȮ

ĮƤěěńĵŏĽňŗĵĚ: ĚŅĬĺŇěńĵȮĔŅĶĽŜŅĶĺěĽŋĕĳŅı



ėŋĦĳŅıĕƟŀĴŌĸȮ&Data 
quality'

ėĺŅĴĽĴĭŌĶĦƢĕŀĚĕƟŀĴŌĸ

ĔŅĶĴňĕƟŀĴŌĸĽŌĠľŅĵȮ&missing data)

ėĺŅĴĽĴĭŌĶĦƢĕŀĚĶŅĵĚŅĬŒĬĮĶŃŏħŖĬĨƞŅĚȮŕ

ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸȮĔŅĶŏĮƦĬ
ĨńĺŐĪĬĪňŗħň



ėĺŅĴĩŌĔĨƟŀĚĕŀĚ
ĕƟŀĴŌĸ

ĔŅĶĴňĕƟŀįŇħıĸŅħ

ĔŅĶœħƟĶńĭĕƟŀĴŌĸĪňŗįŇħȮĔŅĶœĴƞĵŀĴĨŀĭėŜŅĩŅĴ

ĔŅĶĸĚĶľńĽĕƟŀĴŌĸ

ĔŅĶĮƚŀĬĕƟŀĴŌĸ



ĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸ

ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĨƟŀĚĴňėĺŅĴĝńħŏěĬȮĽŅĴŅĶĩĭĶĶĸŋĺńĨĩŋĮĶŃĽĚėƢœħƟ

ŹŏĝƞĬȮŏıŊŗŀĻŉĔļŅėĺŅĴĝŋĔĕŀĚőĶėĞŇĲƕĸŇĽŒĬĔĸŋƞĴMSM ĄěŜŅĬĺĬįĮ,ŏĔƞŅȮ+ ŒľĴƞȮ: 
ĨńĺľŅĶėŊŀŀŃœĶ=Ȯ

ĔŅĶĺŇŏėĶŅŃľƢŏıŊŗŀĭĶĶĵŅĵĽĩŅĬĔŅĶĦƢ

ŹDescriptive analysis (ėĬȮŏĺĸŅȮĽĩŅĬĪňŗ): ħŌĔŅĶĔĶŃěŅĵĕŀĚőĶė

ĔŅĶĺŇŏėĶŅŃľƢŏıŊŗŀľŅĮƤěěńĵŏĽňŗĵĚ

ŹAnalytical analysis (Relative risk, Incident rate ratio, Odds ratio, Hazard 
ratio)



ĔŅĶĬŜŅŏĽĬŀĪňŗħň

Be accurate and clear ĝńħŏěĬ

ŹShow as much information as possible, taking care not to obscure the 
message.

Let the data speak ŒľƟĕƟŀĴŌĸŀīŇĭŅĵ
ĨńĺŏŀĚ

ŹAvoid unnecessary frills-őħĵŏĜıŅŃȮgratuitous 3D&ľĸňĔŏĸňŗĵĚĕƟŀĴŌĸĪňŗœĴƞěŜŅŏĮƦĬ*Ȯ
ĬŜŅŏĽĬŀŏĔŇĬěĶŇĚ'

Science no sales ŏĮƦĬĺŇĪĵŅĻŅĽĨĶƢ

ŹĪŋĔĪĻĬŇĵĴĴňėĺŅĴľĴŅĵ
In tables, every digit should be 

meaningful. DonŲt drop ending 0Ųs. 

Source: H Wainer, How to display data badly, American Statistician,1984, 38(2):137-147



ĶŌĮŐĭĭĔŅĶĬŜŅŏĽĬŀĔŅĶĬņŏĽĬŀĨŘŀĚĴňėĺŅĴĚŗŅĵŒĬ
ĔŅĶĪņėĺŅĴŏĕŘŅŒěŐĸŃĨňėĺŅĴȮ

1

ŀŅěĬņŏĽĬŀħŘĺĵȮĨŅĶŅĚȮ
ĔĶŅĲȮŐįĬĳŌĴŇȮŐįĬĪňŗȮłĸł

2



ĔŅĶĬŜŅŏĽĬŀĨŅĶŅĚ

ÅĝŊŗŀĨŅĶŅĚĝńħŏěĬ

ÅľńĺĨŅĶŅĚĝńħŏěĬ

ÅĔŅĶŏĶňĵĚĸŜŅħńĭĨńĺŐĮĶ: ŏĶňĵĚĨŅĴ
ĨńĺŀńĔļĶ-ŏĶňĵĚĨŅĴĕĬŅħ

ÅĨŅĶŅĚœĴƞĞńĭĞƟŀĬŏĔŇĬœĮ

ÅĨńĺŐĮĶœĴƞĪńĭĞƟŀĬĔńĬ

ÅěŜŅĬĺĬĔĸŋƞĴĨńĺŐĮĶœĴƞĴŅĔľĶŊŀĬƟŀĵœĮ



ĔŅĶĬŜŅŏĽĬŀħƟĺĵŐįĬĳŅı



Statistical Methods

ÅData analysis set

ÅStatistical analysis procedure

ÅPrimary analysis/ Secondary analysis /Exploratory 
analysis

ÅMissing Data/ Outliers

ÅSubgroup analysis/ Covariates



ĨńĺŀĵƞŅĚĔŅĶěńħĔŅĶĕƟŀĴŌĸĔƞŀĬ
ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ
ĔŅĶĽŜŅĶĺěĽŋĕĳŅıĮĶŃĝŅĔĶœĪĵőħĵĔŅĶĨĶĺěĶƞŅĚĔŅĵ



ģŅĬĕƟŀĴŌĸĔŅĶĽŜŅĶĺě

ŹĕŘŀĴŌĸĬńħľĴŅĵ

ŹĕŘŀĴŌĸėĶńĺŏĶŊŀĬ

ID number

ŹĕŘŀĴŌĸĔŅĶĨĶĺě
ĶŗŅĚĔŅĵ

ŹĕŘŀĴŌĸŐĭĭĽŀĭĩŅĴ

ID number
ŹĕŘŀĴŌĸĪŅĚ
ľŘŀĚĮĢŇĭńĨŇĔŅĶ

ID Number





Data cleaning steps

ÅCheck for duplicate/ missing records

ÅPlausible range and value checks
ÅSystolic blood pressure (min 90 max 270) 
ÅDiastolic blood pressure (min 50 max 150)
ÅPulse pressure (min 10 max 100)
Å2 serial measurement with the lowest 

variability

ÅLogical and consistency checks

20




