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Objectives

« Getting to know about the statistical tests

« Selection the appropriate test based on
the goals of the study



N

Outline

* Introduction
— Types of variables
— Types of studies

o Statistical Tests

— Continuous outcome
 Parametric
 Non-Parametric

— Categorical outcome
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Introduction

* Types of Variables
— Quantitative (Continuous)

— Qualitative (Categorical)
* Binary
 Nominal
e Ordinal
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Introduction

« Cut points

— Convert the quantitative to the qualitative
variables
* Age groups
« Questionnaire scores
 Blood sugar
« Hypertension
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Statistical Analysis
» Continuous outcome (response, dependent)

— Parametric methods
— Non-Parametric methods

« Categorical outcome



Continuous
Outcome

Parametric

Exposure

One group

One-sample t

Two groups

Two-sample t

Paired t

> Two groups

One-way ANOVA

Repeated
measure ANOVA

Continuous

Pearson
correlation

Linear regression




Non-Parametric

Exposure
One group Sign
J J
Mann-Whitney U
Two groups
Wilcoxon
v

Continuous )
Outcome A

Kruskal Wallis

> Two groups

Friedman

Spearman
Continuous correlation
Linear regressionj




Categorical |
Outcome |

Exposure

One group

4

e

Two groups

> Two
groups

v

Continuous

~

Z test

4

-

Chi-square

-9

McNemar

4

-

Chi-square

-

GEE

Logistic
regression

v
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Continuous Outcome
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- Continuous Outcome
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Continuous Outcome

05 e 509 Jloyg oy g i SBun
Bgi o= B9 5 90095 b gm0l (9031 —
g gy B 0g S ny colod o Sl (Sdlo )i —
Q-Q plot s P-P plot .5, 5 asls ol Sgtcn) (o 5 slo bg, —
s (S35 Sl gy 4 Ygoma Yoo (YL diges o> (6l —

13



Continuous Outcome
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Continuous Outcome

ol Hlado SG L (05 o S (Sl ds L T00s
One-Sample ttest) ¢l wges SO T g0l —
. (09,5) dxalz S0 g o)lo (05 il SO —
A
)

15



~Continuous Outcome
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Continuous Outcome
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Continuous Outcome
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~Continuous Outcome
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Continuous Outcome
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Continuous Outcome
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Continuous Outcome
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Continuous Outcome
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Continuous Outcome
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Matching

* Individual matching

* Group (Frequency) matching
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* Individual matching

Matching

by: age, sex and race
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Matching

* Group matching

by: age, sex and race
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Continuous Outcome
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‘Continuous Outcome
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Continuous Outcome
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Continuous Outcome
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Continuous Outcome
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Continuous Outcome
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Continuous Outcome
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Correlation

* Value between -1 and 1
— Direct relationship (r>0)
— Inverse relationship (r<0)
— No relationship (r=0)

35



Correlation

z
O
N

J.olf 9 g ‘

uaﬁl.’ 9 g ‘

S/.. A " * e so

uaﬁl.’ 99 g ‘

36



Correlation

Size of Correlation

Interpretation

90 to 1.00 (-.90 to —1.00)

Very high positive (negative) correlation

70 t0 .90 (-.70 to -.90)

High positive (negative) correlation

50 t0 .70 (-.50 to -.70)

Moderate positive (negative) correlation

30 t0.50 (~.30 to -.50)

Low positive (negative) correlation

00 to .30 (.00 to -.30)

negligible correlation
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Continuous Outcome

One-sample t-test

Two-independent sample t test
— normality

One-way ANOVA

— normality
— Homogeneity of variances

Matched paired t-test
— before-after
— Individual matching of two groups

Repeated measures ANOVA
— measurement in several time points or situation
— Individual matching of more than two groups

Pearson correlation / Linear regression
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Continuous Outcome

* Non-Parametric tests
— abnormal variable
— Absence of homogeneity of variances
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Continuous Outcome

One group One-sample t test Sign test

Two groups Two-independent sample

t_tost Mann-Whitney U

Two groups with

individual matching / Matched paired t-test Wilcoxon
before-after

More than two groups One-way ANOVA Kruskal-Wallis

Measurement in several

time points / Individual Repeated measures Fried

matching of more than ANOVA riedman

two groups

Continuous Pearson correlation / Spearman correlation /
Linear regression Linear regression
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Categorical Outcome
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Categorical Outcome
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Categorical Outcome

arole 90 50 (S ptio S Eouit duylio [8un ¢
(Chi-square test) g5 g yg9051 —

g0 (85 e S g 0)l0 (B e SO —

r

=i =;-

43



Categorical Outcome
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- Categorical Outcome
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Categorical Outcome
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Categorical Outcome
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Categorical Outcome
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Categorical Outcome
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Categorical Outcome
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Categorical Outcome
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Categorical Outcome
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Categorical Outcome
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Categorical Outcome

5 o SO L S o SO LIl T o

(Logistic regression) Sucumsd cygmw Sy —

e —
(b 9 05) slosx! LB 5 o ;36 0 @
YL oo JLid g0l g (S 00g8 atll s LU gy ®

54



N

Categorical Outcome

One sample Z test
Chi-square test
McNemar’s test
GEE

Logistic regression
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Advanced Methods

Regression Analysis

— Multiple linear / logistic regression / ANCOVA

— ordinal / nominal / poisson / negative-binomial regression

Survival Analysis

— Log-rank test / Cox regression

Longitudinal Data Analysis

— (Generalized)Linear Mixed-effects Models (LMM & GLMM)

Multivariate Data Analysis

— MANOVA / multivariate regression
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Outcome
variable

|

'[ Continuous ]— -

: >2 groups ]_

Exposure

varlable [ Normal ] [ Abnormal ]
I I

1group ] One-sample t test Sign test

2 grolups ]_

Two-sample t test

Mann-Whitney U test

Paired ]_

Paired t test

Wilcoxon signed rank test

One-way ANOVA test

Kruskal Wallis test

Paired ]_

Repeated measures ANOVA L

Friedman test

Continuous ]_

Pearson Corr / Linear Reg |....

Spearman Corr / Linear Reg

-1 1 group Z test
1

—| 2 groups Chi-square test
|

-[ Categorical Paired McNemar's test / GEE

1

—| >2 groups Chi-square test
1

— Continuous | Logistic regression







