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Statistical Analysis of Medical Data: Correlation and Regression Analysis
Learning Objectives:

· Working with user-defined and pre-defined functions.

· Correlation:

· Pearson Correlation Coefficient (CORREL function, Correlation Matrix, Interpretation of Results)

· Scatter graph.
· Determination coefficient
· Regression analysis. Simple linear regression
A study has been conducted on a sample of 46 adult subjects with diabetes. The following medical parameters were collected from each subject: age (years), total cholesterol (mg/dL), HDL cholesterol (mg/dL), and Tiglycerides (mg/dL). Collected data are in CorReg.xls file. Save the Excel file on your partition, in Lab12 folder.
Requests:

1. Insert a new column to the right of Triglyceride column and named it as LDL cholesterol (mg/dL). Calculate for each subject the value of LDL cholesterol by applying the following formula (Friedewald, 1972):

LDL cholesterol (mg/dL) = Total Cholesterol - HDL cholesterol - Triglyceride /5.0 (mg/dL)
Display the results as number without decimals.

2. Insert a new column at the right at Total cholesterol and name it RiskChol. Using the IF function, display for each subject the risk status according with the following criterion:
The risk of cardiovascular event is present (display ‘yes’ in RiskChol column) if has a value higher than 240 mg/dL.

3. Under assumption of normal distribution of data, compute using CORREL predefine function the Pearson correlation coefficient (R) between Age and Total cholesterol. In the cell next to the result, specify the direction of the association (positive/negative) as well as the degree of association. For the degree of association use the Colton empirical rules [Colton T. Statistics in Medicine. Little Brown and Company, New York, NY 1974]:

· R ( [-0.25 to +0.25] → No relation
· R ( (0.25 to +0.50] ( (-0.25 to -0.50] → Weak relation
· R ( (0.50 to +0.75] ( (-0.50 to -0.75] → Moderate relation
· R ( (0.75 to +1) ( (-0.75 to -1) → Strong relation

4. Under the assumption of normal distribution, the linearity between investigated variable was tested. The following table contains the Pearson correlation coefficient (R) for pairs of variables used in our study along with the significance levels. Copy this table in a new sheet named Correl and fill in the last three columns (Degree of association, Direction – as Positive/Negative, and Statistical significance – Signiticant/Not significant). Write the statistical significance at a significance level of 5%.
	Variable 1
	Variable 2
	R (p-value)
	Degree of association
	Direction
	Significance

	Age
	Total cholesterol
	-00762 (0.615)
	No relation
	Negative
	Not significant

	
	HDL cholesterol
	-0.1788 (0.234)
	
	
	

	
	Triglycerides
	0.2402 (0.108)
	Weak relation
	Positive
	Not significant

	
	LDL cholesterol
	-0.1077 (0.476)
	
	
	

	Total cholesterol
	HDL cholesterol
	0.4373 (0.002)
	
	
	

	
	Triglycerides
	0.0525 (0.729)
	
	
	

	
	LDL cholesterol
	0.9111 (<0.001)
	
	
	

	HDL cholesterol
	Triglycerides
	-0.0347 (0.819)
	
	
	

	
	LDL cholesterol
	0.1786 (0.235)
	
	
	

	Triglycerides
	LDL cholesterol
	-0.2673 (0.073)
	
	
	


5. Is the Total cholesterol linear dependent by Age? To answer this question, represent graphically the relation between Age (OX) and Total cholesterol (OY) (Scatter chart). Display on the graphical representation both the R square (R2) and the regression equation. Beside graphical representation interpret: 
a. The plot.

b. The R2.

c. The coefficients of the regression equation.

6. Is HDL cholesterol (dependent variable) linear dependent by Total cholesterol (independent variable)? To answer this question, represent graphically the relation between Total cholesterol (OX) and HDL cholesterol (OY) (Scatter chart). Display on the graphical representation both the R square (R2) and the regression equation. Beside graphical representation interpret: 

a. The plot.

b. The R2.

c. The coefficients of the regression equation.
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