Introduction to statistical programs:
What exists?
What can you do with it?
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Stat-Gent valorizes UGent statistical expertise

Flexible access in a stable and professional framework

< Single point of contact Design, data analysis and prediction
* Guidance and supervision by
UGent professors ¢ Clinical trial design
* Dedicated personnel « Longitudinal data analysis
* Professional infrastructure « Survival analysis

¢ Causal data analysis
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Selecting statistical software

The ‘best’ statistical software program does not
exist. One needs to select that program that best
fits one’s personal needs.

I will introduce a limited number of programs to
discuss important features to consider, not to
compare these programs.
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Clinical research and software

r —[Design and sample size

=

Randomisation lists

[Data input and management

Graphical data exploration

[Statistical analysis

Considering interrelations improves quality and efficiency
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Considerations for software selection

Ease of use Data input Procedures Other
* User * Spreadsheet * Data analysis ¢ Validation
interface « Importing methods * Pricing
¢ Guided data files * Graphics
analysis * Data o Sample size
¢ Manuals and management
user groups
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Guided analysis
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Guided analysis

Welcome to GraphPad Prism

Avadable anstroes
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Guided analysis

Prism offers frve refated t4sts that compas

Bwe groups. To choose ameng thase UEts, anawer thiee ¢

Are the data paired?
Choose a paired test when the columns of data are matched. Here are some examples:
* You measure 3 variable in each subject before and after an intervention

- You recnat subjects as pais, matched for varables such as age. sthnic group, and disea:
one treatment; the cther gets an altemative treatment.

* ¥ou Fun 3 RBOMATCrY eXpenmENt Several Umes, each tme with 3 control and treated preparaton ha
© You measure 3 variable in twing or chid/parent pairs

Matching should be detemined by the axpermental design, and definitely should not be based cn the
< I you are comparing blood pressures in two groups, it is OK to match based on age o post
to match based on blood pressure,

Nenparametric test?
Bienparamatric tests. unkke ¢ tests, are not based on the assumption that the data are sampled from a

&

a0 T »
Stat-Gent -




Guided analysis

Analysis checklist: Unpaired t test

' ire the populations distributed according to 3 Gaussian distribution?
Tha unpaired ¢ test assumes Ehat you have sampied your data from populaticas that follow a Caussian de
help you Lest ths sssumplen.

¥ Do the two populations have the same variances?
The unpaired T test assumes that the two populabions have the 5ame varances (and thus the same stan
Prism tests for equality of variance with an F test. The P vakue from this test answers this question: If 1

really have the same variance, what is the chance that you would randomly select samples whose ratio ¢
frcm 1.0 (or furthar) &8 obsarved in your exparint? A pmall B valus suggests that th varsnces are &

Don't base your conclusion sclely on the F test. Also think about data from other semdlar expenments. If y

pravious data that comances you that the vanances ars really squal, nore the F test (uniess the P vak

nterpret the ¢ test results as usual,

In some contests, finding that populations have different vanances may be a5 important as findng differe
o hra the data unpaired?

The unpaired t test works by companing the difference between means with the standard smor of the dfl
by < the standard emors of the two groups. If the data are paired or matched, then you should «
Radt wnataad, 1f the g is affective in contioling for axparmental vanabiity, the pared t teat will b &
the unpared test.

Guided analysis
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Interpreting results: Unpaired t ]

Confidence Interval

The unpaired ¢ test compares the means of two groups. The most usef result is the confidence
iterval for the difference betwasn the means. 1f the assumplice
ba 95% pura that the 95% confidanca intarval contans tha trus o
The point of the expenment was te see how far apart the twe means are, The confidence interval
tells you how precisely you know that difference.

For many purposes, this confidence interval is 3l you need.
P value

Tha P valus is used to ask whether the diference betwaen the mean of two groups is likely to be
due to chance. [t answers this question:
1f the twe populations really had the same mean, what is the chance that random sampling
would result in means as far apart (or more so) than observed in this expesiment?

It is tracitional, but not necessary and often nat unlm ta use the 9 vaua to make a simpla
statemant about whather or not the difference is *

ou will interpret the results differently depending on whether the P value is small or large.
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Graphing tips: Unpaired t CET-]
Points or bars?
. 2 5% O of Diference.
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The graphs above plot the sample data for an unpared t test. We prefer the graph on the left
mubuch ghowes aach sl daty pont. This thows more dutad, and
bas gragh en the Fght.
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Manuals and user groups
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Basic Statistics

& Desrpive stamarics
= Tre” Moss s Confidensis Interval
= Shape ol the Dintrimstion, Mormabty

* Cormeistion

Furpons Wt b Cortelation”)
Simgle Linear Commelation (Peasces 1]

hih- Manuals and user groups

t-Test for Independent Samples
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" Chapter 3
Q
> The FREQ Procedure
—
00 Contents
[ - Overview: FREQ Procedur [
() Getting Started: FRE() Procedum &
(%] Frequensy Tables and Statistics 6
S Agreemeat Study b
Syntax: FREQ Procedure 75
t PROC FREQ Statement kL)
c BY Stwement 7
© EXACT Statemnent ]
wv OUTPUT Stale ment 82
—_ TABLES Statement 85
© TEST Stotement 10
: W EIGHT Stale ment 111
c Details: FREQ Procedie n
O Inpuiting Frequency Counds 12
2 Gwuping with Fermats 13
Missing Values 114
In-Dotaba Computation 116
Statistical Camputations 118
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Fitting Linear Models

iem

models. It can b 4 single amalysis of variance and anabysis

Usage
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In-Roply-To: <201001222127 cOMISpLl0002705Mmalibe o wpe adu)
Contest-Type: tewt-plain. charssts us-ssoii®

It pom are interssted in creating OOH XML then take a look at
http < eupport eas com rnd-base s lengine procedise TRETTL pdi

FROC CDISC requires you 1o creste suxillery fields 5o it cem creste the XL file properly

Begards,
¥on Borovisk
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Statistics with R (part 1: vector arithmetics tutorial) a2
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Spreadsheet
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3 Manual C t
O anua opy paste
% ¢ Possible in most ¢ Generally not
Re) programs supported
. * Data validation (only ¢ Watch out with data
S defined values possible) formats and regional
o ¢ Procedures for settings
[ R D
— comparing double data — Dates
S entry — Comma vs point
©
o
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(@] Data Input
o
E Description
— Reads a 83 in table format snd creates 5 data frame Bom 2, with cases conriponding 10 Eoes s varisbles 10 fiekds in e Se.
2 Usage
[ aosa = meve,
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(@] B Gomente Vorsstie.
H(T) MF Copart Viouss within Caves.
S Vahees,
c e
P . *¥ [ncode o Ditferant Varsbies.
+ Ay astoate, Recose
..‘_; [HE vinusi vy
bo £E; Ot Birring
[
€ Often transformed variable is added to the dataset
S leading to a messy data set. Best practice is to lock the
© original raw data in one dataset, and to work on the
()] transformed data in another working data set.

= =
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wn
©
-~ Code;
© proc sort data=Toy; by CompanyCode: run;
© proc sort datasCompany: by CompanyCode; run;
()] data Merged_ToyCompany:
c merge Toy Company:
—_ by CompanyCode;
—Q un;
E Log Results:
o NOTE: There were T observations read from the data set WORK.TOY,
o NOTE: There were 2 observations read from the data set WORK.COMPANY .
.. NOTE: The data set WORK MERGED_TOYCOMPANY has 7 observations and 4 variables.
—
[eTs}
[
E Generally only included in high-level software programs.
B Differences in transparency (flowchart) and error or
© warning messages.
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Data analysis methods
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T-test +  +
ANOVA + o+
Nonparametrics + -
Linear regression + +

+

Fisher exact
Logistic regression - -
Contigency tables - -
Kaplan Meier/logrank + -
Cox regression - -
Many more - -

+ + + + + + + + + + Statistica
+ + 4+ + + + + + + Medcalc

+ 4+ + + + + + + + + SPSS

+ + + + + + + + + + SAS
+ + + + + + + + + + SpotfireS+

+ 4+ + + + + + + + + R
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Graphics

Graphical data exploration is key and supports
the quality of the statistical analysis to a large

extent. Therefore adequate graphical tools are
essential, particularly for the less experienced
statistician

Most packages two-step approach
— Standard templates

— Manual editing and polishing
Some have interactive browsing
SAS and R have no manual editing

% CRESCENDO

—
1T

Stat-Gent

= cuescenvo ] »
_g Stat-Gent i
e
—
(%)
[S) 5 et
< 5 «
o £
©
— )
() . o
- . Lol
T s
é =
reglontext




cccoon| v
-
0 i
[S) Ly
< 2 T
o F
S
o
—
I
|
— 1
regiartast
= crescenoo [ w
Stat-Gent L7
ol
B B4 e Ot o oo
“s BXYSE T [
-—
B o u
o
0
(8] o 1
Q. L - P courty o wes | popdmen | B
© i .
o 1 Los_Aegeies [ &E0 BG4
2 Cosk [ 6 S10506
O 3 Hasseh I !r: ‘ ]
- |

CRESCENDO
Stat-Gent *4i

——
Tl

Sample size
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Most packages do not provide sample size
calculations or only consider a limited number of
designs / tests

¢ Use online calculators

— http://www.cs.uiowa.edu/~rlenth/Power/

¢ Specialized packages

— PASS
— nQUERY

e ... or consult a statistician

—
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Power va N1 by Alpha with M1=20 900 M2=17 800
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Select the analysis to be wsed in your study:

[or parad &
{pocied or SaBarEwaits)

Sample size

I FAgRESion
[Balanced ANCVA (sny madel)

{Ton vamances F o5

[Fr-square imvafipss somelason)
Seneric chesquan tast

Generic Poisson st

fonkne tables of common distrbusons
JFrvct stuay

Run palnesen

{Ikfl.. Java applets for power anc

Thiz sftwary is mterded 19 be sl in plasning statstical sy

Each selection provdes a graphical intarface for studying the p
iy paramatins, ard @ g provison ki graphing Ge var

Esch dealog wndow sl ol & Halp mams

The “Balanced ANOVA™ sphection provides ansther dalog wih
mestal

Note: The dialogs open in separate windows. If
for wxample. youll have teo "Helg” menus tenel

v rusning t

“You may alse gl this sobware 30 ru it on your gwn PC
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Sample size
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Opens_Help
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Validation
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21 CFR Part 11 details the FDA regulatory
requirements for processes and controls that must
be applied to electronic records. This code

applies to drug registration processes and
therefore has repercussions for data analysis
software and the context in which it is used.

An important part of the validity of statistical
software implies that the calculations are correct.
It is demonstrated by specific testing and
summarized in documents. SAS is considered as a
gold standard, but other programs might be just as
appropriate.
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Pricing
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e Extreme dynamic ranging from freeware to
several thousands € per year

¢ As the technically best and most extensive
program R is free you pay for interface, user
friendliness, manuals, support, performance,
etc.

¢ Most packages have a free trial period ... but it
often takes longer to get to know the program

.
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