Biostatistics lec.4 

Date of lec.11-3-2012

Last week we finished talking about chapter 1, and it was about the main purposes of using statistics in research, we talked about how we can represent our data by using different graphs and today we will talk about univariate descriptive statistics (ch2 in the book)
*our main related objectives are two:

1. Measures of central tendency

2. Measures of variability

*it's important to know when to represent our data using central tendency measures and when to use the variability measures (this is the idea behind this chapter)
*what's the relation between our research and the univariate statistics?
First of all we make the tool of our research (e.g. questionnaire, expirement) ,then we collect data from for example Patients or students (the participants generally) .The first thing to do when we get those data -and after we input them in the software- is to apply the univariate statistics on them (as if we are doing scanning for these data) because if we use the data at this stage it may contain loads of errors, we may had input wrong data like if we have coding 1-4 for example, and we input 40 instead of 4, that will give us huge extremes(the results will be multiplied by 10 in this example) so we have to be accurate in the analysis of the data by doing the scanning.
*one way to scan the data in a proper way is by utilizing the univariate statistics(we make reports about the data)

*Basic characteristics of distribution:
1. central tendency measures:مقاييس النزعة المركزية
It includes: a. mean b.median c.mode الوسط والوسيط والمنوال 
2. variability measures (dispersion measures): مقاييس التشتت 
  Includes: a. standard deviation b.interpercentile c.range 
3.skewnessالانحراف 
*If the data were seriously skewed from the mean and not distributed properly through the bell shape (the normal shape of any data is to take a bell shape)
*if we have serious skewness either positive or negative we cannot work on these data statistically and do what's called inferential statistics احصاء استنتاجي , because differential statistics ,and especially the most powerful type of it (the parametric statistics),don't work or work but give false readings or false results about the data

e.g.
if we take a group and they were all above 60 years old,and we want to study the relation between the age and the occurrence of lung cancer ,we will have a false results coz we take a sample that's restricted to a certain area ,which is not acceptable in statistics, so either we modify the curve or use another method that doesn’t depend on the distribution or the shape of the curve! (I wrote what the dr. said exactly)

SO skewness is very important for the inferential statistics

4.kurtosis: the analogue of skewness الانبعاج (we will go through the skewness since both can be handled in the same manner ,and the skewness is a common concept in the statistics)
*tab 1 and tab 2 errors (we will go through them later on) the most dangerous errors the one can face and lead to false results about the participants.
I.measures of central tendency

a. mean :average =summation/number ,it's NOT (the lowest + the highest)/2

b.median: pin pointed point that divides the data (e.g. marks of students) into two groups, 50% below that value and 50% above ,e.g. If the scores of students are between 40 and 100 and the score 64 divides them into 2 equal groups ,one  below 64 and one above then 64 is the median.

*sometimes we have two medians (2 values that divide our data into 50% above and 50% below) here we summate the two values and divide them by 2(e.g. if the medians are 64 and 65 then the true median is (64+65)/2
*the median is the way the doctors convert our marks into letters, it's a more ? way in comparison with the avg since the average (mean) may get affected by the extremes (so-called out layers)
c.mode: the most frequent value in the distribution (e.g. the most frequent mark in the class is 80 this is the mode)

Importance of central tendency measures:
if they are all equal(mean-median-mode) then we can tell that this distribution is accurately normal i.e. the mean equals the median equals the mode (the perfect world (المدينة الفاضلة  ,and actually this doesn’t exist in reality coz there are variations ,we are human beings if there is no error from the patient it will be from us surely, so this cannot happen except if we are dealing with machines or chemical materials or mathematical equations i.e. hypothetical issues ,but in clinical situations it's not applied.
*the curve of the central tendency measures is called lined chart(the pic of it is in the slides) and it represents the continuous level variables.
*Level of measurement of your variable is the determinant of the use of either the central tendency measures or the variability measures, and the most important one is the dependant variable (e.g. in studying the effect of smoking on lung cancer, lung cancer is the dependent variable and smoking is the independent one)
*If the dependant variable (e.g. gender) is a nominal variable we cannot apply central tendency measures like the mean on it ( gender is either male or female,1+2=3 ,3/2= 1.5 ,and of course there isn't a gender that happens at this value!),so we cannot apply neither the mean nor the median on nominal variables ,we can only apply the mode on the nominal level (e.g. the most frequent pple in this experiment were females ,they are 60-70% of the  study)
*we can apply central tendency measures (mean-median) on at least ordinal variables level or ratio or interval and the best variables in applying the mean and median are  the ratio variables (e.g. biophysiological measures such as the heart rate or scores or the GPA or the intelligence level)
Those are called continuous level variables (ordinal-interval-ratio) and I can represent them using central tendency measures (mean and median),otherwise the mode is applied mainly on the nominal variables (two types have been mentioned in the last lec.) :dichotomous and categorical e.g.medical diagnosis)

II.Variability measures:

 it measures the dispersion of values within the mean ,or where they are clustered outside the mean. this gives us an idea about the heterogeneity or the homogeneity of those data especially in the experimental studies (we do pay attention to have a homogenous data esp. in experimental studies) 
e.g. the effect of certain educational method on two groups of students, the first group we use the multimedia methods with them, and for the other group we use traditional methods, those two groups should have an equal credit hours, should be on the same level (e.g. They are all in the third year), number of males equals the number of females.
Q. how can we get homogeneity though we are using randomization in choosing our participants?

Randomization has two types:
1. Random selection
2.random assignment
e.g. we have two groups(20 persons in total) and we want to study the effect of a certain filling material on both of them ,we initially choose them according to the random selection method -according to eligibility criteria- and after we choose the 20 persons we do what's called random assignment to control the experiment.
So without having the random assignment we may have heterogeneity meaning that we may have all the females on one group and that's definitely not acceptable. 

*So randomization actually helps in controlling the subjects to get proper data. 

So we start with random selection according to the eligibility**.
**Eligibility (inclusion -exclusion) :means that we as researchers decide to have participants according to certain criteria, e.g. we need them to be all adults, between 15-20 years old,50% males and 50% females ,they achieve certain credit hours ,they have certain education level .
1.we apply those  rules and choose according to them 200 person for example. 

2.now there are 3 ways in order to do random selection for those 200 persons ,the simplest is to have their names or numbers for example in papers and we choose randomly ,here we will have the 20 persons we need for our experiment 
3. to do the experiment assignment we choose -for example- the odd numbers and put them in the experimental group and the even numbers in the control group
*whatever the mean we always compare it with the standard deviation, and that's why we always see the mean and beside it (plus minus SD) to always compare between them.
*If we have a very high SD that means that we have heterogeneity in the sample so the results are invalid, so you should utilize the sample with the least SD as much as you can
a.Range :

The lowest value and the highest value in the data
*the importance of it is to know how we did decide in a certain situation 
e.g. When students who got 80 in certain subject are given As for example ,one may think that the ones who got 90 deserve As more, but if we know (from the range) that the highest score in this subject was 80 that will prevent the misconception.
Another example, job satisfaction in certain group, we give number one for the highly dissatisfied, 2. Dissatisfied, 3.i don't know, 4. Satisfied, 5. Highly satisfied
If the mean for those data was 4.4, this is a good result (they are satisfied) ,but we must have an idea about the range because if they were distributed from 1-5 it's fine but if they were varied from 3-5 that means that they are clustered to this group and also this is good!
b.Standard deviation(SD)
If mean =4.4 and SD=4 that means that none of the participants has a related opinion to the other (heterogeneity), it might be seen in America for example since they have many ethnic groups while in Jordan for example it is not happening.
*Heterogeneity=Unreliable data
*The mean should be within the range

*The invalid values we get come from an error in the data or a variation between the participants?

We should control any error that happens during the collection of data,
we scan our data initially Visually then we do what's called univariate analysis in order to control the errors. 
c.Interquartile or the interpercentile

P25th =60 means that 25% of the students scores are =<60 (this's good)
But P90=60 means that 90 % of the students get =<60 and that's not good at all

*Variability measures should not be applied on nominal variables ,only done for at least ordinal variables

*The most important percentiles are the 25th-50th-75th
*P50 always equal median

E.g. Median=60 then p50=60

*Probability (will take later on) also presented as capital P in statistical tables, and the difference between it and the percentile 'P' is that the probability symbol written in italic 'P'
Shape of distribution  (will be discussed in the next lectures)
Normal-bell shaped: mean=median=mode (symmetrical-not skewed)
Positively Skewed: mean>median

Negatively skewed: mean<median
Bimodal: there are two modes
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Best of luck (
Maram musbeh
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