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Dr. Mohammad Nassar.
We will continue talking  about non-parametric  statistical procedure .
-In non-parametric statistics there  are mainly three procedures we focus on :

1-Chi-Square.
2-Mann-Whitney U-test.
3-Kruskal Wallis test.
-If you read in the book you will find many examples , focus mainly on the examples mentioned at the end of each chapter, mainly the output tables which we make our decision on by accepting or rejecting our null hypothesis.
*parametric assume all the time normal distribution of the variables(mainly dependent variable) but non-parametric are called distribution free.

The nature of the dependent variable control the use of parametric or non-parametric , e.g. there is dependent variable like incidence  or prevalence which is solely nominal  , we can't make in any way parametric statistics we have to utilize non-parametric .
-If there is a chance to use parametric statistics it gives us more valid , reliable data and more valid results to examine  our  null hypothesis , more than non-parametric statistics .
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we use Chi-Square with nominal data, if the dependent variable is nominal dichotomous within two groups and we want to examine the effects of this variable.
Different  3 or 4  groups but still working on dependent variable with nominal level we use chi-square. 

So chi-square examine the nominal data. 

There is a study made to see the effect of smoking on lung cancer
Cancer: either the patient has cancer or not (nominal variable )
Smoking: either smoker or non smoker
When we make examination of our null hypothesis to accept or reject the effect of smoking on lung cancer we have to utilize chi-square , why ? because we have 2×2 table i.e. nominal with nominal (both are nominal dichotomous in this examples).
If we want to see the effect of educational level ( 3 or more levels) on the incidence of lung cancer. 

Is there change on the incidence of highly educated , having master degree or non educated people. 

We do this examination utilizing chi-square , why ? because the dependent variable is nominal. 

-We have to utilize different statistics when we are working on dependent  ordinal data e.g. pain intensity 

We want to see the effect of educational level on pain intensity , now pain intensity is our dependent variable , is put in categories e.g. 0-5 , 6-10 , 11-15 , 16-20 ( ordinal data )

If the dependent is ordinal  and we have K-groups (more than 2 groups ) we use  Kruskal Wallis test.
-If we want to examine the effect of gender  on pain intensity here we have two groups and ordinal dependent data we use Mann-Whitney U-test.
You have first to decide your dependent  at which level of measurement is it , then*
If it is nominal , if comparing two groups  independent ( chi-square 
With k-groups (chi-square 



If we have two groups and the dependent is ordinal ( Mann-Whitney U-test 
More than two groups and the dependent is ordinal  ( Kruskal Wallis test
Now we will see examples to make things clear. -
* Chi-Square
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We examined the effect of gender on pressure ulcer development -
wither pressure ulcer development differs according to gender. 

The gender variable is an independent , and the dependent is pressure ulcer development. 

Pressure ulcer development is an incidence or prevalence (exist  or not  0 or 1) so it is nominal dichotomous. 

*Dependent is nominal  ,  now we see the independent  is it 2 groups we use chi-square. 
If it is 3 groups  we also use chi-square. 

-then the result is the table above  through SPSS soft ware 

-don't go through all the varied numbers , go through mainly to decide  on your null hypothesis which is asymptotic significance two tailed test , why two tailed ? because the relation between gender and pressure ulcer  not already  known which direction , the hypothesis is not directional , if it is directional ( you should be more strict ( it should be one tailed.
*all examples given on two tailed test.
-we look at the significance level i.e. statistical test always gives us   the probability value here its 0.4 now as a researcher you have to compare the probability with the significance level you set up before (when u put null hypothesis on which cut of point  i.e. alpha 0.05 , 0.01 or 0.001)
*Null hypothesis ( there is no relationship between gender and pressure ulcer development 

First thing we should do is compare 0.4 with 0.05 (0.4 >0.05) so you accept null hypothesis and your final decision ( there is no relationship or effect  of  gender on pressure ulcer development.

-One side test very strict i.e. you direct your null hypothesis to one direction 
When testing on two directions its more flexible in your results so what ever the direction of result we accept it , but one tail you already have an idea that there is a relationship (e.g. between chocolate and dental carries )  so you test on one tailed.
If a study made on chemical materials or antibiotics  we examine them on one tailed  , but if you are studying the believes of students on any thing ( these are not known believes ) so two tailed to give more flexibility.
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*Mann-Whitney U-test
When we have two groups and the dependent is ordinal. 
In this example age is independent variable(ordinal) , the incidence is nominal (happens or not).  (although the Dr. said previously that we always use chi-square test whenever we have nominal variable , dependent or independent). 

We study the effect of age on pressure ulcer ,  logically yes there is relation (elderly more than adults). 
We look in the table on the asymptotic  sig. which is the probability , here the probability is 0.001. 

-according to null hypothesis ( no relationship between age and incidence of pressure ulcer development at alpha = 0.05
(0.001 <0.05) we reject null hypothesis, there is a relationship between age groups and incidence , so same as logic

Kruskal Wallis test*
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-Here comparing different groups of patients on pressure ulcer development. 

The experiment is :
The patients were divided into 3 groups, to see the effect of the care was giving to them on reducing the ulcers
1-First group the nurses gave the patients better nutrition and flip them frequently with intensive care 
2-No protocol to work with patients 

3-the nurses were let to deal with patients according to their knowledge 

Does age have extraneous affect on  these groups.
 Age is ordinal data , groups are independent  they are k- groups more than 2 (if only 2 we use Mann-Whitney) 
Probability value 0.000 in article we don't put this , there is no 0 probability 
Here after .000 there is a number. e.g.0.00000001
Probability 0 means there is 0 chance not  to occur , 100% to occur.  
(0<0.05) we reject null hypothesis 
So there is relationship between care and ulcer. 
-If we are examining effect of three antibiotics on incidence of  ventilator associated  pneumonia. 
Are these antibiotics effective or not on the incidence of ventilator associated  pneumonia.
What test to do 
Incidence is nominal and k-groups  we use chi-square.
-when we say drugs that reduce weight what is its effect on body mass index.
BMI ordinal and study groups are k-group we use kruskal.
-We are trying  new medicine used to reduce the weight and there are 2 other drugs . 
So three drugs we want to see their effects on body mass index(BMI). 
Null hypothesis ( there is no effect of drug on BMI at 0.05
Level of BMI is ordinal not equal intervals , groups are k-groups ( kruskal wallis. 

If two drugs with BMI we use Mann-Whitney.
If the BMI according to cut of point more or less than 35 (nominal) and 2 groups (chi-square.
Another example-
-Effect for medical diagnosis on incidence p = 0.002, so there is effect. 

-Medical diagnosis k-groups and incidence is nominal data ( chi-square test.
-Effect of giving vitamin on the incidence of pressure ulcers. 

There is effect because probability =0.02 
Chi-square test is used here because vitamin intake or not (nominal).
-Usage of skin barrier creams does it reduce pressure ulcer  or not.
There is effect because p= 0.003 < 0.05
Chi-square is used here.
- Even if we have many vitamin(k-groups) its still chi-square because the incidence is nominal.
If you want to test each vitamin alone 
Patients took vitamin B we put them in group 1 , took vitamin C group 2 … then we test each group with the incidence .

The problem of non-parametric that it can't test multivariate comparison like t and anova i.e. you can't see in one test if the effect is going with vit. B or C , you need to test them one by one .
But parametric put then in one table.
-Example of hematoma 
What test had been used to give the probability value 

Anticoagulant with p value hematoma no hematoma ( chi-square.
Smoking with hematoma( chi-square.
Medical illness and menstrual phase  with hematoma ( chi-square.
Fisher's test is a type of chi-square.
How to use SPSS :
Sheets of SPSS variable view , data view and result or output sheet.
Analyze menu( descriptive statistics ( cross tabulation , we put tick on chi-square then out put  
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