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Educational objectives
At the end of this practical work, you should be able to:
· formulate the hypotheses of Student-type statistical tests
· apply the t-Test (Student) for two independent samples with equal variances
· apply the t-Test (Student) for two independent samples with unequal variances
· apply the Student's t-Test for dependent samples / pairs
· apply a test to compare variations
· interpret the results of the previously mentioned statistical tests using: 
the chosen significance level (alpha) and the p-value, 
· apply a test to compare a distribution with the normal distribution

Our goal is to address medical research questions, those involving comparisons of quantitative characteristics between different populations. While we cannot answer such questions directly, we can draw samples from each population, calculate the sample means, and estimate the difference between the corresponding population means using a chosen error level.
To evaluate these differences, we will apply statistical tests—specifically, Student’s t-tests. These tests rely on certain assumptions: each sample should follow a normal distribution, and the variances of the two groups should be either equal (for the Student t-test with equal variances) or unequal (for the Welch t-test). Therefore, we will also perform tests for normality (Shapiro–Wilk test) and tests for homogeneity of variances (Levene’s test).
Additionally, we must determine whether the samples are dependent or independent, as this dictates whether we use the t-test for independent samples or the paired t-test for dependent samples. For all analyses, we will use a significance level of 0.05.

SCENARIO 1
A study was conducted to compare two bariatric surgery techniques in obese patients with type 2 diabetes mellitus: sleeve gastrectomy (GM) and Magenstrasse & Mill gastroplasty (MM).
The study was conducted on a random sample of 120 obese adult subjects with type 2 diabetes mellitus (T2DM) who underwent one of the two bariatric surgeries. All patients had a BMI > 35 kg/m² with T2DM defined by a glycated hemoglobin (HbA1c) level > 6.5%. Anthropometric (BMI=body mass index, kg/m2) and paraclinical (HDL=HDL cholesterol; TG=triglycerides) data before and one year after surgery were collected in the file BD_BariatricSurgery.xlsx in the sheet named Data.
[bookmark: _GoBack]Present the results in Practical activity 9 presentation. Download the file Practical activity 9.ppt. Interpret the results in this presentation.
Question (I1): 
Is BMI one year after surgery (BMI_final) in obese patients with type 2 diabetes mellitus (T2DM) treated with sleeve gastrectomy (GM) normal distributed? Decide based on descriptive statistics indicators. Work with the Jamovi application. Interpret the results in PowerPoint presentation Practical activity 9 slide 3.
Question (I2): 
Is BMI one year after surgery  in obese patients with T2DM treated with Magenstrasse & Mill gastroplasty (MM) normal distributed? Decide based on descriptive statistics indicators. Work with the Jamovi application. Interpret the results in PowerPoint slide 4.
Question (I3): 
At the 5% significance level, can we determine whether the mean BMI one year after surgery levels differ statistically significant between obese patients with T2DM who undergo GM and those who undergo MM gastroplasty? The variances of BMI one year after surgery are not statistically significant different between those who undergo GM and those who undergo MM gastroplasty. Work with the Jamovi application. Interpret the results in PowerPoint slide 5-7.
Question (I4): 
Are BMI pre-surgery (BMI_initial) and BMI one year after surgery (BMI_final) in obese patients with T2DM treated with GM normal distributed? Decide with  statistical tests. Work with the Jamovi application. Interpret the results in PowerPoint slide 8 and 9.
Question (I5): 
At a significance level of 5%, can we say that there is a statistically significant difference between the BMI means before the intervention (BMI_initial) and one year after the intervention (BMI_final) in obese patients with T2DM treated with GM? Work with the Jamovi application. Interpret the results in PowerPoint slide 10-12.
Question (I6): 
Is TG one year after surgery in obese patients with T2DM treated with GM normal distributed? Decide with a statistical test. Work with the Jamovi application. Interpret the results in PowerPoint slide 13-14.
Question (I7): 
Is TG one year after surgery in obese patients with T2DM treated with MM normal distributed? Decide with a statistical test. Interpret the results in PowerPoint slide 13-14.
Question (I8): 
At a significance level of 5%, can we conclude that there is a statistically significant difference between the variance of  TG one year after surgery (TG_final) in obese patients with T2DM treated with GM compared to those treated with MM? Work with the Jamovi application. Interpret the results in PowerPoint slide 15-16.
Question (I9): 
At a significance level of 5%, can we conclude that there is a statistically significant difference between the mean of TG one year after surgery (TG_final) in obese patients with T2DM treated with GM compared to those treated with MM? Work with the Jamovi application. Interpret the results in PowerPoint slide 17-19.

ONLINE EDUCATIONAL RESOURCES
Using the Data Analysis package for complex data analysis
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