PEARSON CORRELATION. SIMPLE LINEAR REGRESSION


EDUCATIONAL OBJECTIVES
At the end of this practical work, the student will be able to:
· calculate the Pearson correlation coefficient using the CORREL function in Excel
· represent in a graph the linear relationship between two quantitative variables
· represent in a graph the regression line and determine the form of linear dependence
· interpret the calculated results
· interpret the results from scientific articles

SCENARIO 1
A study [1] reported the relationship between lymphocyte count and the number of days with a positive test for SARS-CoV-2 in patients with type 2 diabetes. The graph in Figure 1 was reported by Wu and Gao [1].
	[image: ]
	R – Pearson correlation coefficient; P – probability associated with the statistical test of the correlation coefficient;
Y=17.06-3.56*X is the equation of the regression line, where X= Minimum lymphocytes count


The relationship between the minimum leukocyte count (Minimum lymphocytes count) and the number of days with a positive test for SARS-Cov-2 (SARS-CoV-2 nucleic acid positive days). 
REQUIREMENT
1. Create a new Word file called InterpretationCorrelations-Regressions. Save the file in the created earlier folder.
2. Format the page A4, with 2.5 cm margins at the top and bottom, and 1.5 cm margins on the left and right.
3. Format the font Calibri, size 11, format the paragraph with 1.5 line spacing, simultaneous left-right alignment (Justified).
4. Insert the page number at the bottom left.
5. Write the following title: Interpretation Correlations and Regressions, bold, size 18.
6. Copy the figure (graph) above.
7. Copy the table below and complete the answers using the information presented on the graphs
	the relationship between the minimum leukocyte count and the number of days with a positive test for SARS-Cov-2

	Requirement
	Answers

	a) is it linear (or non-linear) relationship?
	

	b) is it directly proportional (increasing trend) or inversely proportional (decreasing trend)
	

	c) identify and write the value of the Pearson correlation coefficient (R)
	

	d) interpret the direction (sign) of the Pearson correlation coefficient
	

	e) interpret the intensity of the correlation (using Colton's empirical rules)
	

	Question:
Is there a statistically significant linear correlation between the minimum leukocyte count and the number of days with a positive test for SARS-Cov-2?

	a) Null hypothesis for the statistical test used to answer the question
	

	b) Alternative hypothesis for the statistical test used to answer the question
	

	c) State the value of p
	

	d) Interpret the result of the statistical test for a statistical significance level of 0.05
	




SCENARIO 2

A study was conducted to evaluate the linear relationship between body mass index BMI (kg/m2), carotid intima-media thickness cGIM (mm), abdominal circumference (cm), systolic and dyastolic blood pressure (SBP / DBP) (mmHg), HDL-cholesterol (mg/dL) in adult subjects with hypertension. The study sample included 100 randomly selected hypertensive patients, aged between 30-80 years who presented between December 2017 and December 2019 at the Internal Medicine department of a university clinic in Cluj-Napoca. The data were collected and entered into the BD_Correlations.xlsx file.

REQUIREMENT
1. Import the Excel file in Jamovi.
2. Test the normal distribution for all the quantitative variables (Age, Waist Circumference, BMI, SBP, DBP, HDL-cholesterol and cGIM).
[bookmark: _GoBack]Complete the following table in the new Word file:
	
	Normal distribution

	Age
	

	Waist Circumference
	

	BMI
	

	SBP
	

	DBP
	

	HDL-cholesterol
	

	cGIM
	



3. In Jamovi, create a scatter plot that highlights the relationship between AGE and cGIM in adult subjects with hypertension. Add the regression line. Copy the chart in the Word file. Looking at the graph, interpret whether or not the relationship is linear (or non-linear), is it rather directly proportional (increasing trend) or inversely proportional (decreasing trend). (The interpretation will be done in the Word file).
4. Create a scatter plot that highlights the relationship between BMI and Waist Circumference in adult subjects with hypertension. Add the regression line. Copy the chart in the Word file. Looking at the graph, interpret whether or not the relationship is linear (or non-linear), is it rather directly proportional (increasing trend) or inversely proportional (decreasing trend). (The interpretation will be done in the Word file).
5. Create a scatter plot that highlights the relationship between HDL-cholesterol and cGIM in adult subjects with hypertension. Add the regression line. Copy the chart in the Word file. Looking at the graph, interpret whether or not the relationship is linear (or non-linear), is it rather directly proportional (increasing trend) or inversely proportional (decreasing trend). (The interpretation will be done in the Word file).
6. In Jamovi, determine the appropiate coefficient of correlation (Pearson or Spearman) between the variables AGE and cGIM, BMI and Waist Circumference, HDL-cholesterol and cGIM. Copy the results in Word file. Interpret the coefficient using Colton's rules. (The interpretation will be done in the Word file in the following table).
	Variables
	Coefficient of correlation (r)
	Name of the correlation coefficient
	Interpretation of r (direction and strength of correlation)
	p
	Interpretation of p

	AGE and cGIM
	0.33
	Pearson
	Positive linear correlation, acceptable correlation
	<0.001
	Statistically significant correlation (p<0.05)

	BMI and Waist Circumference
	
	
	
	
	

	HDL-cholesterol and cGIM
	
	
	
	
	



7. At a significance level of 5%, can we conclude that there is a statistically significant difference between the mean cGIM in adult male subjects with hypertension compared to adult female with hypertension? Complete the following table in Word file:
	Null hyphotesis
	

	Alternative hyphotesis
	

	Normal distribution of cGIM in male
	Yes/No

	Normal distribution of cGIM in female
	Yes/No

	Variances are equal?
	Yes/No

	Name of the test (for means)
	

	Arithmetic mean for cGIM in male
	

	Arithmetic mean for cGIM in female
	

	Level of error
	0.05

	p
	

	p interpretation
	

	Conclusion
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