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dBSTATdBSTATdBSTATdBSTAT

Statistical PackageStatistical PackageStatistical Package Statistical Package 
for Biostatisticsfor Biostatistics

Software DevelopmentSoftware Development
19901990 Survival Analysis ProgramSurvival Analysis Program
19921992 dBSTATdBSTAT for DOS 1.0for DOS 1.0
19931993 Database Statistics Made Easy (Book)Database Statistics Made Easy (Book)
19961996 dBSTATdBSTAT for DOS 2.0for DOS 2.0
20002000 dBSTATdBSTAT for Windows 3.0for Windows 3.0
20002000 dBSTATdBSTAT HomepageHomepage http://www dbstat comhttp://www dbstat com20002000 dBSTATdBSTAT HomepageHomepage http://www.dbstat.comhttp://www.dbstat.com
20022002 dBSTATdBSTAT version 4.0 version 4.0 
20062006 dBSTATdBSTAT version 4.5version 4.5
2010  2010  dBSTATdBSTAT version 5version 5
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Survival Analysis Survival Analysis 

dBSTATdBSTAT 1.01.0
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dBSTAT 2.0

dBSTATdBSTAT 33

www.dbstat.com
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dBSTATdBSTAT 55

www.dbstat.com

dBSTAT HomepagedBSTAT Homepage
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What is dBSTAT ?What is dBSTAT ?

DDATAATABBASEASE STATSTATISTICSISTICS

TThehe BBIOIO STATSTATISTICSISTICS

MajorMajor FeaturesFeatures

DatabaseDatabase -- DBFDBF // ExcelExcel

StatisticsStatistics -- BiostatisticsBiostatistics

GraphicsGraphics -- GraphicsGraphics ServerServer

You Will Need You Will Need 
Data Management SkillsData Management Skills
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Data ManagementData Management

Data Management ProcessData Management Process

Data Collection

Data Entry Screen

Data File

Clean Data

Recode / Transform
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Data Management ProcessData Management Process

Data CollectionData Collection

 InterviewsInterviews
QuestionnairesQuestionnaires
Record reviewsRecord reviews
ObservationsObservations
 Electronic download of dataElectronic download of data

What is Database?What is Database?
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Statistics and DataStatistics and Data

 StatisticsStatistics StatisticsStatistics
 The mathematics of the collection, organization, and The mathematics of the collection, organization, and 

interpretation of numerical datainterpretation of numerical data
 Statistic Statistic –– a single bit of dataa single bit of data

 DataData
 Information, especially information organized for Information, especially information organized for 

analysis or used as the basis for a decision; analysis or used as the basis for a decision; analysis or used as the basis for a decision; analysis or used as the basis for a decision; 
numerical informationnumerical information

 DatabaseDatabase
 Data bank, a collection of data often arranged for Data bank, a collection of data often arranged for 

ease and speed of retrieval ease and speed of retrieval 

Database SystemDatabase System
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Data ManagementData Management
QuestionnaireQuestionnaire

SexSex
male      (1)  male      (1)  ------ (   )(   )
female (2)female (2) ( )( )

Age       (       ) yrAge       (       ) yr

female   (2)  female   (2)  ------ (   )(   )

Height    (       ) cmHeight    (       ) cm

Example: Data ManagementExample: Data Management

IDID AGEAGE SEXSEX HEIGHTHEIGHTIDID AGEAGE SEXSEX HEIGHTHEIGHT

11 3535 11 172172

22 2323 22 168168

33 2525 22 170170

44 2727 11 163163

55 5252 11 180180

66 4040 22 158158
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Variables, Cases and ValuesVariables, Cases and Values

VariableVariable
CaseCase

Variable 1Variable 1
AgeAge

VariableVariable

SexSex
Variable 3Variable 3

HeightHeight

11 3535 11 172172

22 2323 22 168168

33 2525 22 170170

44 2727 11 163163

Record/RowRecord/Row
Field/ColumnField/Column

Cell/ValueCell/Value

Field TypeField Type

Character
Numeric

Logical

Date

Memo
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Statistical VariablesStatistical Variables

VARIABLES

CATEGORY

Nominal Interval

QUANTITY

Ordinal RatioNominal IntervalOrdinal Ratio

Ordered
Nominal Ranks

Data Management ProcessData Management Process

Database SoftwareDatabase Software

AccessAccess
dBASEdBASE
FoxProFoxProFoxProFoxPro
FileMaker ProFileMaker Pro



14

Data Management ProcessData Management Process

Statistical PackageStatistical Package

Export data to statistical packageExport data to statistical package

Import data from statistical packageImport data from statistical package

U t ti ti l kU t ti ti l kUse statistical packageUse statistical package

V i blV i bl dBSTATdBSTAT EXCELEXCEL SPSSSPSS

Statistical VariablesStatistical Variables

VariablesVariables dBSTATdBSTAT EXCELEXCEL SPSSSPSS

NominalNominal CharacterCharacter NumericNumeric NumericNumeric

OrdinalOrdinal NumericNumeric NumericNumeric NumericNumeric

IntervalInterval NumericNumeric NumericNumeric NumericNumeric

RatioRatio NumericNumeric NumericNumeric NumericNumeric
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Why Choose dBSTAT OverWhy Choose dBSTAT Over
SPSS / Excel?SPSS / Excel?

 dBSTAT is best used for longdBSTAT is best used for long--term data term data 
storage and/or data sharing.storage and/or data sharing.

 dBSTAT is best used for data collection, dBSTAT is best used for data collection, 
manipulation, and especially visualizationmanipulation, and especially visualizationmanipulation, and especially visualization.manipulation, and especially visualization.

 It is easy to export data from dBSTAT to It is easy to export data from dBSTAT to 
Excel     SPSSExcel     SPSS

Enter Your Data with Enter Your Data with 
Statistical Analysis in Mind.Statistical Analysis in Mind.

 For small projects enter data into MicrosoftFor small projects enter data into Microsoft For small projects enter data into Microsoft For small projects enter data into Microsoft 
Excel or directly into dBSTAT.Excel or directly into dBSTAT.

 For large projects, create a database with For large projects, create a database with 
dBSTAT, Microsoft Access.dBSTAT, Microsoft Access.

 Keep variables names in the first row,Keep variables names in the first row, Keep variables names in the first row, Keep variables names in the first row, 
with <=8 characters, and no internal spaces.with <=8 characters, and no internal spaces.

 Enter as little text as possible and use codes for Enter as little text as possible and use codes for 
categories, such as 1=male, 2=female.categories, such as 1=male, 2=female.
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StartStart--Up Window of dBSTAT Up Window of dBSTAT 
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Spreadsheet To DatabaseSpreadsheet To Database

Database TableDatabase Table
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Data Management ProcessData Management Process

Data Entry ScreenData Entry Screen

Use software data packageUse software data package
DetermineDetermine
Types of variablesTypes of variables
RRRangeRange
ConsistencyConsistency
Skip LogicSkip Logic

Record Data ScreenRecord Data Screen
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Data Management ProcessData Management Process

Naming VariablesNaming Variables

8 letters/numbers/symbols8 letters/numbers/symbols
Full name when possible: age, raceFull name when possible: age, race
Short name (common abbreviation): BP, WtShort name (common abbreviation): BP, Wt
Consecutive numbersConsecutive numbers
CD4 lymphocyteCD4 lymphocyte CD41 CD42CD41 CD42CD4 lymphocyte CD4 lymphocyte -- CD41, CD42CD41, CD42

Variable labelsVariable labels
Description of variables, longer than 8 charactersDescription of variables, longer than 8 characters
matdep6m matdep6m –– “maternal depression at 6 months”“maternal depression at 6 months”

Data Management ProcessData Management Process

Value LabelsValue Labels

Description of different possible Description of different possible 
responses to variablesresponses to variables
Categorical variablesCategorical variables
Sex “1”  male    “2”  femaleSex “1”  male    “2”  female

NN iiNonNon--numeric responsesnumeric responses
“NA” (value) “NA” (value) –– “non“non--applicable” (label)applicable” (label)

Numeric responsesNumeric responses
 weight (variable) weight (variable) -- 63 (value) 63 (value) –– “kilogram”“kilogram”



20

Field TypeField Type

Character
Numeric

Logical

Date

Memo

Type of VariablesType of Variables

Variables

Character Numeric

Logic

DateText

Letter Number

IntervalOrdinal
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Database StructureDatabase Structure

Creating DatabaseCreating Database
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Create a New Data FileCreate a New Data File

 Field NameField Name Add   Edit   Insert   Delete Create  Save Print   Cancel 
 Field NameField Name

 Field TypeField Type

 Field WidthField Width

 Field FormatField Format

Field NameField Name

 Characters or digits of which length is up to 10Characters or digits of which length is up to 10 Characters or digits of which length is up to 10.Characters or digits of which length is up to 10.

 The first word should be a character.The first word should be a character.

 Do not use a symbol such as ! @ # $  ^ & * ( )  + Do not use a symbol such as ! @ # $  ^ & * ( )  + -- =  =  
: ; . “” ‘’ / | : ; . “” ‘’ / | etc.etc.

 There should not be a space in the nameThere should not be a space in the name There should not be a space in the name.There should not be a space in the name.

Patient_ID, YR2005Patient_ID, YR2005--08, Tx Type, 2008Year, Case # 08, Tx Type, 2008Year, Case # 
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Data Entry ScreenData Entry Screen
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Data Entry ScreenData Entry Screen

Data Management ProcessData Management Process

Data FileData File

Single entrySingle entry

Double entry by same personDouble entry by same person

D bl t b diff t lD bl t b diff t lDouble entry by different peopleDouble entry by different people

Software packageSoftware package
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Data Management ProcessData Management Process

Clean DataClean Data

Review FrequenciesReview Frequencies
Implausible valuesImplausible values
Missing dataMissing datagg
Sample size of followSample size of follow--upup
Sparse dataSparse data

Data Management ProcessData Management Process

Recode / TransformRecode / Transform

RecodeRecode
Sparse dataSparse data
Variables that form a common scaleVariables that form a common scale

Derive variablesDerive variables
 Variable whose value depends on Variable whose value depends on 

another variable(s) in your datasetanother variable(s) in your dataset
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Database FeaturesDatabase Features

NetworkingNetworking DatabaseDatabase

WebWeb DatabaseDatabase (MySQL)(MySQL)

ImageImage DatabaseDatabase

MDIMDI (( MultipleMultiple DocumentDocument InterfaceInterface ))

DynamicDynamic DataData ExchangeExchange (DDE)(DDE)

Networking DatabaseNetworking Database
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Web DatabaseWeb Database
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Import MySQL DatabaseImport MySQL Database



29

Import MySQL DatabaseImport MySQL Database

Data Entry ScreenData Entry Screen
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Image DatabaseImage Database

Image DatabaseImage Database
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Image DatabaseImage Database

Statistical Features forStatistical Features for
Biostatistical AnalysisBiostatistical Analysis
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Commonly Used Statistical MethodsCommonly Used Statistical Methods

Student's tStudent's t--test test 

P i dP i dPaired Paired tt--test test 

OneOne--way analysis of variance (ANOVA)way analysis of variance (ANOVA)

ChiChi--square testsquare test

Fisher's exact testFisher's exact test

MannMann--Whitney U (Wilcoxon rankWhitney U (Wilcoxon rank--sum) testsum) test

Wilcoxon signedWilcoxon signed--rank testrank test

KruskalKruskal--Wallis testWallis test

Commonly Used Statistical MethodsCommonly Used Statistical Methods

Pearson correlationPearson correlation

Spearman rankSpearman rank order correlationorder correlationSpearman rankSpearman rank--order correlationorder correlation

Linear regression analysisLinear regression analysis

RepeatedRepeated--measures analysis of variance measures analysis of variance 

Analysis of covariance (ANCOVA)Analysis of covariance (ANCOVA)

Di i i t l iDi i i t l iDiscriminant analysisDiscriminant analysis

Logistic regressionLogistic regression

KaplanKaplan--Meier methodMeier method

LogLog--rank testrank test
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Statistical FeaturesStatistical Features

N li TN li T E l V i TE l V i TNormality TestNormality Test Equal Variance TestEqual Variance Test

KolmogorovKolmogorov--Smirnov testSmirnov test Levene testLevene test

ShapiroShapiro--Wilk testWilk test Bartlette testBartlette test

Lilliefors testLilliefors test FF test test 

QQ--Q PlotQ Plot

Nonparametric TestNonparametric Test

Sign testSign test
Runs testRuns test
Binomial testBinomial test
McNemar testMcNemar test
Cochran testCochran test
Friedman testFriedman test
MantelMantel--Haenszel testHaenszel test
JohnkeerJohnkeer--Terpstra testTerpstra test
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Statistical FeaturesStatistical Features

Rank correlationRank correlation -- Kendall's tauKendall's tauRank correlation Rank correlation Kendall s tauKendall s tau
Partial correlationPartial correlation
TwoTwo--way analysis of varianceway analysis of variance
MANOVA (Multivariate Analysis of Variance)MANOVA (Multivariate Analysis of Variance)
Cox proportionalCox proportional--hazards regression hazards regression p pp p gg
FactorFactor analysisanalysis
ClusterCluster analysisanalysis
PrincipalPrincipal componentcomponent analysisanalysis

Graphical FeaturesGraphical FeaturesGraphical Features Graphical Features 
for Describing Datafor Describing Data



35

Graphics GalleryGraphics Gallery

Descriptive StatisticsDescriptive Statistics
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Descriptive StatisticsDescriptive Statistics

Graphics ControlGraphics Control
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dBSTAT Chart FiledBSTAT Chart File

 GSP GSP –– Graph Chart FileGraph Chart File WMF WMF –– Windows Meta  FileWindows Meta  File

 JPG JPG –– JPEG FileJPEG File

 BMP BMP –– Windows Bitmap  FileWindows Bitmap  File
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Microsoft WordMicrosoft Word
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Microsoft PowerPointMicrosoft PowerPoint



42



43

Configuration ToolsConfiguration Tools
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Language SelectionLanguage Selection
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