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Data Types

• QUANTITATIVE (Continuous)
Taking numerical values – height, BP, etc

• QUALITATIVE (Categorical)
Taking coded numeric
- race (1 = Chinese, 2 = Malay, 

  3 = Indian, 4 = Others)
- illness severity (0 = None, 1 = mild, 

          2 = moderate, 3 = severe)



Quantitative Data Analysis

Parametric tests

Vs

Non-Parametric tests



Parametric tests are used when data were
assumed to be sampled from a particular

form of distribution,
for example, Normal.



Normality Checking
Histogram
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Analogues

Kruskal-Wallis testOne-way ANOVA

Wilcoxon Rank Sum test,
Mann-Whitney U test

2 samples t test

Wilcoxon Signed-Rank test
1 sample t test
/ Paired t test

Non-parametric Tests
(Median values)

Parametric Tests
(mean values)



Qualitative Data Analysis

Contingency Table

Factor 1       Factor 2       Factor 3

Factor A

Factor B

Variable1

Variable 2

n11                n12                       n13

n21                n22                       n23



Question

Is there evidence in the data for
association between the
categorical variables?

TEST OF INDEPENDENCE
CHI-SQUARE TEST



Chi-Square Test

Example  

A group of children were observed whether 
they snore or not

Is there an association
between snoring and sex ? 



snoring * sex Crosstabulation

Count

115 201 316

607 674 1281

133 154 287

918 698 1616

1773 1727 3500

ALWAYS

AT TIMES

FREQUENT

NO

snoring

Total

FEMALE MALE

sex

Total



Chi-Square Tests

57.802
a

3 .000

58.186 3 .000

3500

Pearson Chi-Square

Likelihood Ratio

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The minimum expected count is 141.61.a. 



Contingency Table

Validity of Chi-Square Test

• No cell should have an expected count
     of less than 1

• No more than 20% of the cells should have 
an expected count less than 5

FISHER EXACT PROBABILITY TEST



Chi-Square Tests

3.977
b

1 .046

2.639 1 .104

4.594 1 .032

.067 .047

3.906 1 .048

56

Pearson Chi-Square

Continuity Correction
a

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

1 cells (25.0%) have expected count less than 5. The minimum expected count is 3.70.b. 



Strength of Association

The magnitude of the p-value
does not indicate the strength of

association between 2
categorical variables



Strength Of Association

Yes             No       

Yes

No

Exposed

Disease

       a               b                     

       c               d

Odds Ratio (OR) = (ad)/(bc)

The ratio of the odds having disease
given exposed and of having disease
given not exposed

Relative Risk (RR) = a(c+d)/c(a+b)
The ratio of the probabilities of 
having disease given exposed and 
having disease given  not exposed



OR vs RR

OR = 1 or RR = 1 means no differences

Smokers at risk of having lung cancer, OR = 3.0, 95% CI (1.5 to 4.7)

Patients randomised to exercise program A less likely to have an AMI
within 6 months, RR = 0.3, 95% CI 0.1 to 0.6)

RR can only be used in a prospective study



McNEMAR’S TEST (Matched Data)

Not diabetic * diabetic Crosstabulation

Count

82 37 119

16 9 25

98 46 144

No AMI

AMI

Not diabetic

Total

No AMI AMI

diabetic

Total



Correlation

Relationship between

2 Quantitative Variables



Correlation

Age (years)
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Describing linear association between 2 quantitative variables
(Systolic blood pressure and age of 55 hypertension patients)



Correlation

Pearson’s correlation coefficient (r)
• Range from -1 to +1

• The sign (+/-) indicates whether association is
   positive or negative

• Values close to 0 imply no linear association



Correlation

0.6

0.8

0.9



Correlation

Assumptions
• Normality
• Absence of Outliers

Otherwise Spearman’s Correlation used.

• Absence of subpopulations that mask a
   relationship or conversely, falsely enhance it



Correlation

Height

Weight

0.8

females45



Regression Analysis

(Multivariate)



Regression Modeling

Purpose of Regression Modeling

• Descriptive
- form and strength of the association

      between outcome and factors of interest

2. Adjustment
- for covariates and confounders

3. Prediction
-  the future outcome



• Linear Regression

Dependent variable

Quantitative

Independent variables

Quantitative / Qualitative



Simple Linear Regression

Simplest model is that for one
continuous predictor and one

continuous outcome variable related
by a straight line trend

Check by using the scatter plot



Simple Linear Regression

Example

Given the systolic blood pressure (mmHg) and age (in years) of 55
hypertension patients, we are interested to determine whether there

is a linear relationship between the 2 variables.

Mathematically, we can write their relationship as follows :

SBP (mmHg) = a + b*Age (years) + error term

As a person grows older by 1 year old, his SBP increased by 2 mmHg
(95% CI 0.7 to 4.1)



Multiple Regression

An extension of the simple regression model by
including more than one predictor variable

SBP (mmHg)   = a + b * Age (years)
   + c * Smoking status
   + error term

Coding for smoking status : 1 for Yes; 0 for No

Smokers compared to non-smokers have a higher
SBP by 8 mmHg (95% CI 6.1 to 11.3)



2. Logistic Regression

Dependent variable

Qualitative

Independent variables

Quantitative / Qualitative



Logistic Regression

This method is useful for situations
in which we want to be able to predict

the presence or absence of a characteristic or
outcome based on values of
a set of predictor variables.



Logistic Regression

The coefficients in the logistic regression
can be used to estimate odds ratios

for each of the independent variables
in the model.



Logistic Regression

Example, what lifestyle characteristics are risk
factors for coronary heart disease(CHD)?

Given a sample of patients measured on smoking
status, diet, exercise, alcohol use and CHD status, a

model could be developed
using the four lifestyle variables to predict the

presence or absence of CHD
in the sample of patients.



Logistic Regression

The model can then be used to derive
estimates of the odds ratios for each factor,

for example, how much likely smokers are to
develop CHD than nonsmokers.

The model can also be used to predict the
probability of a person to have CHD or not

given the characteristic of his life-style.



3. Survival Analysis

Dependent variable

Quantitative – time to event

Independent variables

Quantitative / Qualitative



Survival analysis describes the analysis 
of data that correspond to the time from a 

well-defined time origin 
until the occurrence of some 

particular event of interest or end-point



Survival Time

The time of a major outcome variable from 
randomisation to a specified critical event
Outcomes
• Duration - time from randomisation to relapse
• Pressure sore - time to development
• Survival - time from randomisation until death

   in cancer patients



Survival Analysis

Although survival time is a quantitative 
variable, one cannot use the standard tests 

for analysis because of the presence of 
censored observations



Survival Analysis

Censored observations arise in cases for which

• the critical event has not yet occurred
• lost to follow-up
• other interventions offered
• event occurred but unrelated cause



Survival Analysis – Kaplan Meier

Comparison of 2 Survival Curves

Example : Survival by treatment group

 (Control vs New Therapy)

 in a cervical cancer trial.



Survival Analysis
Comparison of two survival curves

Surviving time (days)
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Survival Analysis

Log Rank Test

Test Statistics for Equality of Survival

Distributions for GROUP

                 Statistic    df       Significance

       Log Rank    1.68        1           .1947



Survival Analysis

 Cox regression

Uses the Hazard Function to estimate the
relative risk of ‘failure’. This function is a rate
and is an estimate of the potential for ‘death’

per unit time at a particular instant,
given that the case has ‘survived’ until that instant.



Cox RegressionKaplan Meier

Conditional Logistic 
Regression

McNemar test

Logistic RegressionChi-square/Fisher’s Exact

Multiple Regression2 Sample t-test/Anova

Multivariate testUnivariate test

Common Techniques of Analyses



Thank you


