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VARIABLES 

➔ CONTINOUS (age, weight, height)

➔ RANKED (small, middle, big)

➔ CATEGORICAL (gender, occupation)



CONTINUOUS

RANKED

CATEGORICAL



CONTINUOUS
(age in years)

RANKED
(young - middle - old)

CATEGORICAL
(age > 50 yrs: YES; NO)



QUESTION 1

Does asthmatic children treated by steroids have the same 

height [cm] as healthy children? 



QUESTION 2

Occurence of childhood asthma - the same or diffrent among 

boys and girls?



H0: A = B

HA: A ≠ B



result is called 

statistically 

significant

if it is unlikely to 

have occurred by 

chance.
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Null hypothesis 

(H0) is true

Null hypothesis 

(H0) is false

Reject null 

hypothesis

Type I error

False positive

alpha

Correct outcome
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Significance level 

(alpha)

Must be defined:

0.1?

0.05

0.01

etc.



Test probalibity

(p)

Must be calculated



Statistical 

significance

p<alpha

p<0.05



result is called 

statistically 

significant

if it is unlikely to 

have occurred by 

chance.



p<0.05

H0: A = B rejected !!! 

HA: A ≠ B



Statistical 

significance

p<alpha

p<0.05



TESTS OF DIFFERENCE

CONTINUOUS

Groups: 2

Distribution: normal

t-Student test







QUESTION 1

Do asthmatic children treated by steroids have the same height 

[cm] as healthy children? 

What test should be used?



QUESTION 1 cont.

Do asthmatic children treated by steroids have the same height 

[cm] as healthy children? 

What test should be used?

1. Height: variable continous or categorical?
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QUESTION 1 cont.

Do asthmatic children treated by steroids have the same height 

[cm] as healthy children? 

What test should be used?

1. Height: variable continous!

2. How many groups? asthmatic/healthy→ 2

3. Paired? 



PAIRED  or UNPAIRED VARIABLES

Heigh [cm]

Group 1 Group 2



PAIRED  VARIABLES

Heigh [cm]

Measure 1 Measure 2



QUESTION 1 cont.

Does asthmatic children treated by steroids have the same 

height [cm] as healthy children? 

What test should be used?

1. Height: variable continous!

2. How many groups? asthmatic/healthy→ 2

3. Paired? Two independent groups! Unpaired

4. Normal distribution? 



Normal distribution



H0: A = B

HA: A ≠ B



Significance level 

(alpha)

Must be defined:

0.05



Test probalibity

(p)

Must be calculated



Statistical 

significance

p<alpha

p<0.05



p<0.05

H0: A = B rejected !!! 

HA: A ≠ B



NORMAL DISTRIBUTION

A

B

Expected normal



NORMAL DISTRIBUTION

TESTS OF NORMALITY:

• Kolmogorov-Smirnof test

• Lilefors test

• Shapiro-Wilk test
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p=?
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NORMAL DISTRIBUTION

A

B

p=0.215
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NORMAL DISTRIBUTION

TESTS OF NORMALITY:

• Kolmogorov-Smirnof test

• Lilefors test

• Shapiro-Wilk test

H0: A=B

HA: A≠B

Alpha=0.05

p=0.215



NORMAL DISTRIBUTION

p=0.215

Expected normal



QUESTION 1 cont.

Does asthmatic children treated by steroids have the same 

height [cm] as healthy children? 

What test should be used?

1. Height: variable continous!

2. How many groups? asthmatic/healthy→ 2

3. Paired? Two independent groups! Unpaired

4. Normal distribution? Normal





QUESTION 1 cont.

Does asthmatic children treated by steroids have the same 

height [cm] as healthy children? 

What test should be used?



QUESTION 1 cont.

Does asthmatic children treated by steroids have the same 

height [cm] as healthy children? 



Statistical 

significance

p<alpha

p<0.05



p<0.05

H0: A = B rejected !!! 

HA: A ≠ B



p>0.05

!!!    H0: A = B   !!!

HA: A ≠ B



QUESTION 1 cont.

Does asthmatic children treated by steroids have the same 

height [cm] as healthy children?



QUESTION 1 cont.

Does asthmatic children treated by steroids have the same 

height [cm] as healthy children? YES, THE SAME. NO 

DIFFERENCE.



QUESTION 2 CONT.

Occurence of childhood asthma- the same or diffrent among 

boys and girls?
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QUESTION 2 CONT.

Occurence of childhood asthma- the same or diffrent among boys

and girls? (8.30 vs. 5.39%)
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QUESTION 2 CONT.

Occurence of childhood asthma- the same or diffrent among 

boys and girls? (8.30 vs. 5.39%)



QUESTION 2 CONT.

Occurence of childhood asthma- the same or diffrent among 

boys and girls? 

p<0.05

H0: A = B rejected !!! 

HA: A ≠ B



QUESTION 2 CONT.

Occurence of childhood asthma- the same or diffrent among 

boys and girls? ASTHMA IS MORE FREQUENT IN BOYS!

p<0.05

H0: A = B rejected !!! 

HA: A ≠ B



QUESTION 3 cont. 

In defined groups of children spirometry was performed three 

times:

- at rest

- 3 minutes after submaximal exercise

- 5 minutes after submaximal exercise.

Value of FEV1 [l] is the same or significantly changed by 

exertion?

FEV1 - Forced Expiratory Volume in 1st second – liters [l]

What test should be used?
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QUESTION 3 cont. 

In defined group of children spirometry was performed three times:

- at rest

- 3 minutes after submaximal exercise

- 5 minutes after submaximal exercise.

Value of FEV1 [l] the same od changed by exertion. 

FEV1 - Forced Expiratory Volume in 1st second - liters
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2. How many groups? The same people examined 3 times→ 3
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4. Normal distribution? 



QUESTION 3 cont. 

Normal distribution? 

p=0.0006



QUESTION 3 cont. 

In defined group of children spirometry was performed three times:

- at rest

- 3 minutes after submaximal exercise

- 5 minutes after submaximal exercise.

Value of FEV1 [l] the same od changed by exertion. 
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QUESTION 3 cont. 

What test should be used?

1. FEV1 [l]: variable continous!

2. How many groups? The same people examined 3 times→ 3

3. Paired? The same people! Paired

4. Normal distribution? No



p<0.001

QUESTION 3 cont. 



QUESTION 4 

Three groups of children: 

- asthma (+)

- asthma (-), sympthoms (+)

- asthma (-), sympthoms (-)

FVC - Forced Vital Capacity – liters. Is FVC [l] the same or

different? 

Shapiro-Wilk; p=0,06

What test should be used?



QUESTION 4 

Three groups of children: 

- asthma (+)

- asthma (-), sympthoms (+)

- asthma (-), sympthoms (-)

FVC - Forced Vital Capacity – liters. Is FVC [l] the same or

different? 

Shapiro-Wilk; p=0.06

What test should be used?

1. FEV1 [l]: variable continous!

2. How many groups? → 3

3. Paired? Three independent groups! Unpaired

4. Normal distribution? Yes





QUESTION 5 

Three groups of children: 

- asthma (+)

- asthma (-), sympthoms (+)

- asthma (-), sympthoms (-)

% of children with BMI>30 (obese)

What test should be used?



QUESTION 5 

Three groups of children: 

- asthma (+)

- asthma (-), sympthoms (+)

- asthma (-), sympthoms (-)

% of children with BMI>30 (obese)

What test should be used?

Normal distribution?




