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EDUCATIONAL OBJECTIVES
At the end of this practical work, you should be able to:
· Identify situations in which it is appropriate to apply a Chi-square test
· Formulate the null hypothesis (H0) and alternative hypothesis (H1) of a Chi-square test or Fisher's exact test
· Interpret the results of a Chi-square test or Fisher's exact test
· Apply the Chi-square or Fisher's exact test to qualitative data in Excel and Jamovi

1. Create a new Word file, named LP_ laboratory number.
2. Format the document so that it is an A4-sized page, with 3-centimeter margins at the top and bottom, and 1.5-centimeter margins on the left and right.
3. Format the paragraphs to be Arial text, size 11, with 1.5 line spacing, aligned from left to right (Justified).
4. Insert the page number at the bottom left.
5. Write the following title: Interpretation of the Chi-square tests, bold and italic, size 18.

SCENARIO 1
The effect of the association between treatment (dexamethasone and/or methylprednisolone) and hyperglycemia, respectively death, was compared in a sample of hospitalized patients with COVID-19. For each subject included in the study, data corresponding to the following variables were collected: Treatment (Methylprednisolone / Dexamethasone), Intensive Care (Yes/No), Hypokalemia (Yes/No), Hyperglycemia (Yes/No), Death (Yes/No). The collected data can be found in the file BD_COVID-19_Jamovi.xlsx.

Requirement 1
Using Jamovi, we want to answer the following question: Is there a statistically significant association between treatment and the frequency of hyperglycemia?
1. In word in a table similar like the bellow table, formulate the null hyphotesis and the alternative hyphotesis. We choose the level of significance to 0.05. 
	Null hyphotesis:
	

	Alternative hyphotesis:
	

	Level of significance
	0.05



2. Open the file in Jamovi.
3. Create the observed contingency table for testing the association between treatment and hyperglycemia. Copy the observed contingency table in word. 
4. Calculate the frequency of hyperglycemia in subjects who follow the Dexamaethasone treatment. 
5. Calculate the frequency of hyperglycemia in subjects who follow the Methylprednisolone treatment. 
6. Calculate, copy and interpret in word the difference in percentages regarding the frequency of hyperglycemia between the two treatments. 
7. Create a theoretical contingency table for testing the association between treatment and hyperglycemia. Copy the theoretical contingency table in word.
8. Check which of the Chi square or Fisher exact tests is more appropriate.
a. If less than 80% of the cells of the theoretical table contain values ​​below 5, the Chi square test is used
b. If more than 20% of the cells in the theoretical table contain values ​​below 5, the Fisher exact test is used
Write in word next to the theoretical contingency table the chosen statistical test and justify the decision of choice.
9. Calculate, copy and interpret the p-value of the test. Give the conclusion of the statistical test based on the p value in a table similar with the table bellow. 
	p
	

	Interpretation of p
	

	Test conclusion based on p
	



10. Make a corresponding graph to show the association between treatment and hyperglycemia. Copy and interpret the ontained image in word.

Requirement 2
We want to answer the following question: Is there a statistically significant association between treatment and the frequency of deaths using Jamovi.

1. In Jamovi follow the same steps as before to answer the question of whether there is a statistically significant difference between subjects with COVID-19 who received methylprednisolone and those who received dexamethasone, in terms of the frequency of deaths.
a. Copy the results to the Word file
b. Interpret the result of the Fisher exact statistical test based on the p-value.

SCENARIO 2
The reference of the article based on which the laboratory data was generated is as follows: Dastenae ZH, Bahadori A, Dehghani M, Asadi-Samani M, Izadi I, Shahraki HR. Comparison of the effect of intravenous dexamethasone and methylprednisolone on the treatment of hospitalized patients with COVID-19: a randomized clinical trial. Int J Infect Dis. 2022 Sep;122:659-664. doi: 10.1016/j.ijid.2022.07.019.
Requirement 3
The above-mentioned article presents a table comparing subjects in the dexamethasone group with subjects in the methylprednisolone group to see if there are differences in the use of other concomitant treatments: 

[image: ]
1. Copy the table above in word.
2. Copy the table below and fill in the answers for the following question
· Are there statistically significant differences in the frequency of insulin used between subjects who received methylprednisolone and those who received dexamethasone?

	Requirements
	Answer

	a) Number of subjects who used insulin in the group that received methylprednisolone (usually, in tables for qualitative variables, the number of subjects is specified followed in parentheses by the percentage of subjects. In fact, this is indicated in the first row of the table, by n (%))
	

	b) Percentage of subjects who used insulin in the group that received methylprednisolone
	

	c) Number of subjects who used insulin in the group that received dexamethasone
	

	d) Percentage of subjects who used insulin in the group that received dexamethasone
	

	e) Specify which of the two groups (those who received methylprednisolone, or those who received dexamethasone), received more insulin in percentage terms
	

	f) Specify the name of the statistical test used
	

	g) Null hypothesis for the statistical test used to answer the question in exercise 1
	

	h) Alternative hypothesis
	

	i) Value of p
	

	j) Interpret the result of the statistical test for a threshold statistical significance of 0.05
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SCENARIO 3
A study was conducted to identify potential risk factors for pulmonary embolism (PE) in patients diagnosed with COVID-19 [1]. Clinical characteristics at admission are presented in Table 1 stratified by the absence or presence of pulmonary embolism.
[image: ]
Requirement: 
Considering the results in TABLE 1 (above), at a significance level of 5%, is there a statistically significant difference between the mean BMI (Body Mass Index) of COVID-19 patients who developed PE and COVID-19 patients without PE?
1. Copy in word the table below and fill it in with your answers.
	What we want to compare?
	Answer 

	COVID-19 patients included in this study were divided according to:
a) a type of treatment
b) an exposure factor (e.g., sex)
c) a disease
	

	Is the BMI variable a: continuous quantitative / discrete quantitative / dichotomous qualitative / nominal qualitative / ordinal qualitative variable?
	

	Number of evaluated groups: 1, 2, or 3 groups?
	

	Studied groups type:
a) independent groups (samples)
b) paired (dependent) groups (samples)
	



	CHOOSING the APPROPRIATE STATISTICAL TEST 
	Answer 

	The parameters tested to identify differences in BMI are: Means/Medians/Frequencies
	

	The appropriate statistical test is:
a) Student's t-test for independent groups
b) Student's t-test for dependent/paired groups
c) Test for variances
	



	FORMULATION of HYPOTHESES for the APPROPRIATE STATISTICAL TEST 
	Answer 

	Which of the following hypotheses represents the null hypothesis associated with the research question?
a) There is no statistically significant difference between the mean BMI of the two subpopulations of COVID-19 patients those with PE and those without PE.
b) There is no statistically significant difference between the mean BMI of two samples of COVID-19 patients: one group with pulmonary embolism (PE) and the other group without.
c) There is no statistically significant difference between the median BMI of two samples of COVID-19 patients: one group with pulmonary embolism (PE) and the other group without.
d) There is no statistically significant difference between the BMI frequencies in COVID-19 patients with pulmonary embolism (PE) and those without (referring to the two subpopulations).
	



	INTERPRETATION of the RESULTS of the STATISTICAL TEST 
	Answer 

	If the significance threshold is α = 0.05, make the correct interpretation of the p-value (from Table 1) of the test that compared the BMI means for the two populations:
• If p < 0.05 → we reject the null hypothesis (H0) → we are in favor of the alternative hypothesis (H1): There is a statistically significant difference between the BMI means of the two subpopulations of COVID-19 patients (those with PE and those without PE).
• If p ≥ 0.05 → the null hypothesis (H0) is not rejected→ We do not have enough evidence to conclude whether there is a statistically significant difference between the BMI means in COVID-19 patients with PE and those without PE.
	






EDUCATIONAL RESOURCES ONLINE
Function CHISQ.TEST on the Microsoft website.
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Table 5
The medications used during the hospitalization of patients in the study groups.

Drugs n (%) Methylprednisolone (n = 73)  Dexamethasone (n = 70)  P-value
Remdesivir 66 (90.4) 60 (85.7) 0.54
Anticoagulant 70 (95.6) 66 (94.3) 0.95
GI prophylaxis 73 (100) 70 (100) 0.99
Insulin 56 (76.7) 25(35.7) <0.001
ACE 2(27) 0(0) 0.50
ARB 27 (37.0) 22(314) 0.60
Diuretic 9(12.3) 9(129) 0.88
B-blocker 9(123) 5(7.1) 045
Calcium channel blocker 11 (15.1) 8(11.4) 0.69
a-blocker 0(0) 1(14) 049

ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; GI = gastrointestinal.
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Table 1 Baseline characteristics
of the study population,
stratified by occurrence of
pulmonary embolism

All (n=689) No PE (n=637) PE (n=52) P value
Age (years) 673132 6762134 6382106 004
487(604) 437686 ALO88) 012
BMI (ke/m?) 272253 27452 20663 0003
Ever smoker 159G 51277) 5(156) 020
Hypertension 398 (56.9) 364(57.6) 2548.1) 018
Dyslipidaemia 188.27.5) 17527.7) 1325.0) 074
Diabetes 15723) 144(228) 1325.0) 072
Heart failure 92(135) 90(142) 208 004
Atrial fibrillation 105 (15.4) 102(16.1) 368) 005
Coronary artery disease 143 (20.9) 137217) 6(115) 008
CoPD 6798) 64(10.1) 368) 031
Chronic kidney disease 127(186) 123(195) 47) 004
ACEV/ARB therapy 133 (206) 123206) 10200) 091
Oral anticoagulant therapy 90 (14.1) 79(135) 1@16) o1
Direct oral anticoagulant 474) 40(638) 7037) 007
Vitamin K antagonist 48(15) 43013) 508) 052
Statin therapy 176 27.2) 165(21.7) 1@16) 035
Fever (2375 °C) 440 (64.1) 408 (64.3) 32627 083
Respiratory rate > 22/min 279 (520) 253(508) 2666.7) 006
SBP (mmHg) 12962215 12072214 12022224 089
Heart rate (bpm) 866181 8632182 9072159 009
Oxygen saturation (%) 905276 908272 86.6210.1 <0001
LV cjection fraction (%) 525113 5212117 553484 012

Data are shown as count (%), mean SD or median (interquartile range)

BMI body mass index, COPD chronic obstructive pulmonary disease, ACEi angiotensin-converting enzyme

inhibitor, ARB angiotensin receptor blocker, SBP systolic blood pressure, LV left ventricular





