	Testing Hypothesis on Two Sample Means by using Microsoft Excel

	© Sorana D. BOLBOACĂ, 2014



Testing Hypothesis on Means & Chi-square Test by using EpiInfo
Learning Objectives:

· Testing hypothesis on means: ANOVA test and post-hoc tests
· Testing dependence on contingency tables
Problem
A study was conducted to evaluate the effect on irbesartan, nebivolol and carvedilol on systolic blood pressure (SBP mmHg), diastolic blood pressure (DBP mmHg), left ventricle mass index (LVMI), and left ventricular hypertrophy (1=yes, 2=no) on subjects with hypertension. These variables were collected at baseline and follow-up at 12 months from starting the treatment. Furthermore, other data were collected: Age (years), Gender (1=M, 2=F), Smoking (1=yes,2=no), Obesity (1=yes, 2=no). Data were collected and are in the DB_Hyper.xls file. 
A. ANOVA Test
Questions
1. Are the mean of baseline left ventricular mass index (Baseline LVMI) different for investigated treatment schemas? If significant difference exists, apply post-hoc tests to identified between which pairs of treatments is the difference.

2. Are the mean of follow-up left ventricular mass index (Follow-up LVMI) different for investigated treatment schemas?

To answer the above questions:
1. Download the DB_Hyper.xls file and save it in Lab11 folder. The analysis is conducted under the assumption of normal distribution of quantitative variables.
2. Apply the ANOVA Test for Baseline LVMI.
3. Create a PowerPoint presentation in which to include the following information:
Slide 1: Title = ANOVA test & Your Name & Affiliation (University and Faculty)
Slide 2: 

ANOVA test for baseline LVMI (title)

Hypotheses:

Null Hypothesis: 
H0: There are no differences between means of LVMI between treatments.

Alternative Hypothesis: 
HA: The means of LVMI are significantly different between treatments.

Descriptive results: (Copy from EpiInfo and put the results in a table as the one bellow)
	Treatment
	m±stdev

	carvedilol
	137.9063±14.5677

	irbesartan
	140.6786±14.4583

	nebivolol
	136.7200±8.2185


ANOVA test results: F statistics = 0.66136, p-value = 0.5188
4. Apply the ANOVA Test for Follow-up LVMI. If the differences are significant, apply the tests for pairs of treatments.

5. Put the results on Slide 3:

a. Hypotheses: H0 and HA
b. Name of the test: 

c. Descriptive statistics:

	Treatment
	m±stdev

	carvedilol
	

	irbesartan
	

	nebivolol
	


d. ANOVA test results: F statistics = , p-value = 
e. Interpretation: statistical interpretation & clinical interpretation

6. Put the results of post-hoc test on Slide 4:
a. Hypotheses: H0 and HA
b. Name of the test: 

c. Statistics of the test and associated p-value:
	
	t-statistics
	p-value

	carvedilol vs. irbesartan
	-4.74
	< 0.001

	carvedilol vs. nebivolol
	0.12
	0.9064

	irbesartan vs. nebivolol
	3.64
	0.0006


d. Interpretation: statistical interpretation & clinical interpretation

B. Chi-Square Test
Theoretical considerations

· Each observation is independent of all the others.

· If all expected counts are greater than or equal to 10 use Chi-square uncorrected.

· If the expected counts are less than 10 but greater than 5 use Yates correction.

· If the expected counts are less than 5 uses Fisher exact test.

Questions
1. Is smoking dependent by gender?

2. Is baseline left ventricular hypertrophy (LVH) dependent by gender?

3. Is follow-up left ventricular hypertrophy (LVH) dependent by obesity?

To answer the above questions:
1. Apply the Chi-square test for smoking as exposure variable and gender as outcome variable.
Provide in Slide 5 of the presentation the following information:

a. Chi-square test: smoking & gender
b. Null and alternative hypothesis

c. Value of significance level

d. Name of the test applied

e. The value of statistics and associated p-value

f. Interpretation: statistical & clinical
2. Apply the Chi-square test for gender as exposure variable and Baseline-LVH as outcome variable.
Provide in Slide 6 of the presentation the following information:

a. Chi-square test: gender & Baseline-LVH
b. Null and alternative hypothesis

c. Value of significance level

d. Name of the test applied

e. The value of statistics and associated p-value

f. Interpretation: statistical & clinical
3. Apply the Chi-square test for obesity as exposure variable and Follow-up-LVH as outcome variable.
Provide in Slide 7 of the presentation the following information:

a. Chi-square test: obesity & Follow-up-LVH
b. Null and alternative hypothesis

c. Value of significance level

d. Name of the test applied

e. The value of statistics and associated p-value

f. Interpretation: statistical & clinical
C. Additional Requests
1. Are the mean of baseline of left ventricular mass index (Follow-up LVMI) different for investigated treatment schemas?

2. Are the mean of follow-up systolic blood pressure (Follow-up-SBP) different for investigated treatment schemas?
3. Are the mean of follow-up diastolic blood pressure (Follow-up-DBP) different for investigated treatment schemas?
4. Is smoking dependent by gender for patients treated with carvedilol?

5. Is baseline left ventricular hypertrophy (LVH) dependent by obesity?

6. Is baseline left ventricular hypertrophy (LVH) dependent by smoking for subjects with nebivolol?
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