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Inferential Statistics by Example II: Tests on Frequencies & Tests of Associations
Learning Objectives:

· Test for comparisons between two frequencies: How to interpret the results (Exercise 1)

· Tests of association: Chi-square test
· How to interpret the test (Exercise 2)
· How to apply the test in Excel (Exercise 3, 4) and how to interpret the obtained results
Exercise 1
A study has been conducted to investigate if there are gender differences in the epidemiological profile of atrial fibrillation (AF)  [Fácila L, Pallarés V, Morillas P, Cordero A, Llisterri JL, Sánchis C, et al. Gender differences related to the presence of atrial fibrillation in older hypertensive patients. World J Cardiol. 2013 May 26;5(5):124-31.]
The treatment differences reported in the manuscript are presented bellow:
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Table 3 Independent predictors of global atrial fibrillation Table 4 Treatment differences between genders in patients

in the total study population and in subgroups according to with atrial fibrillation (7 = 106) 7 (%)

gender
Females Males 7 value
Variable Total Females Males (=50 (n=56)
OR(95%Cl) _OR (95%Cl) _OR (95%Cl) Diuretics 34(68.0) 30(53.6) NS
Age, yr 11111 11(L111)  11(103113) Beta-blockers 16(32) 17(304 NS
P<0.001 P=0.010 P=0.003 Calcium antagonists 15(30) 5(89) 0007
Alcohol abuse 52(21122)  7.0(06829)  42(15114) ACEI 12(29) 14(25) NS
P=0.001 NS P=0.005 ARB 32(64) 31(s5.4) NS
Heart disease 47(3075)  61(31124)  34(1962) Antiplatelet agents 4(8) 16(268 0010
P<0.001 P<0.001 P<001 VKA 29(58) 25(486) NS
GFR,mL/minper 0.98(097-099) 0.98(09-099) 099(09-10) ATG or VKA 33 (66) a7y NS
m’ P=0.027 P=0.039 NS
Strain onECG 18(098.4)  297(1181)  12(053281) ACEL: Angiotensin-converting enzyme inhibitors; ARB: Angiotensin
P=Ns P=0.032 NS receptor blocker; VKA: Vitamin K antagonist; ATG: Anti-aggregants. NS:
No significant.
Multivariate analysis: Age, gender, body mass index, physical exercise,
aleohol use, time from the onset of hypertension, clinical blood pressure,
24-h ambulatory blood pressure monitoring result, family history of 100 [ B Ven
. early cardiovaseular disease, dicbetes, smoking, obesity, dystividaemia, . =

22015




Requests:

1. Create a new Word document named ExercisesPA11 and save it in Lab11 folder. The formatting of this document must be:
a. Page: A4, 3 cm bottom and top, 2 cm lest and respectively right
b. Text: Cambria 10, 1.5 lines, no spacing before or after paragraph.
2. On the first page writes ‘Exercise 1’ (bold and underline). Copy the table above on the same page. 
3. Copy the following questions and write the answers:
Q1. Is any difference in the use of diuretics among genders?
a. Write the percentage of Females who use Diuretics

b. Write the percentage of Males who use Diuretics

c. Write the null and alternative hypothesis (test for the difference between two frequencies)

d. Write and interpret the p-value using a significance level of 5%.

Q2. Is any difference in the use of antiplatelet agents among genders?

a. Write the percentage of Females who use antiplatelet agents
b. Write the percentage of Males who use antiplatelet agents
c. Write the null and alternative hypothesis (test for the difference between two frequencies)

a. Write and interpret the p-value using a significance level of 5%.

Exercise 2
A study was conducted to investigate the relations between smoking and obesity [Dare S, Mackay DF, Pell JP. Relationship between smoking and obesity: a cross-sectional study of 499,504 middle-aged adults in the UK general population. PLoS One. 2015 Apr 17;10(4):e0123579.]
The results reported in the paper are in the table bellow:
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Gigaretie Smoking and Obesity

Table 2. Smoking behaviour of obese and not obese participants.

Not Obese Obese P value*

(N=377,220) (N=122,284)
N (%) N (%)

Smoking status

Current 30,301 (8.1) 8574 (7.0) <0.001

Former 193,182 (51.4) 65,690 (54.0)

Never 152,413 (40.5) 47,401 (39.0)

Missing 1324 619

Current smokers

Number of cigarettes (per day)

<10 5950 (213) 1201 (15.3) <0.001

10-20 18,369 (65.6) 5130 (65.5)

>20 3662 (13.1) 1,499 (19.1)

Missing 2320 744

Duration of smoking (years)

<10 529 (1.8) 163 (19) 0327

11-20 1653 (5.5) 504 (6.0)

21-30 8210 (27.5) 2202 (26.1)

>31 19,460 (65.2) 5579 (66.0)

Missing 449 126

Pack years

<10 4,338 (16.4) 919 (12.4) <0.001

11-20 6541 (24.8) 1,666 (22.5)

21-30 6470 (24.5) 1,738 (23.5)

31-40 4547 (17.2) 1379 (18.6)

41-50 2551(97) 904 (12.2)

>51 1,964 (7.4) 803 (10.8)

Missing 38% 1,165
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The contingency between smoking status and obesity is given in the table bellow:

Smoking behavior among obese and not-obese participants
	
	
	Obese 
	Not-obese
	Total

	Smoking status
	Current
	8574
	30301
	38875

	
	Former
	65690
	193182
	258872

	
	Never
	47401
	152413
	199814

	
	Missing
	619
	1324
	1943

	
	Total
	122284
	377220
	499504

	p<0.0001; Chi-square test


Requests:
1. Insert a new page in the ExercisesPA10 file. Write the title as ‘Exercise 2’.
2. Copy here the above table.
3. Copy the following questions and write the answers:
Q1. Is there any relationship between smoking status and obesity?

a. Write the null and alternative hypothesis (Chi-square test)

b. Write and interpret the p-value using a significance level of 5%.

Other results reported in the same article are given in table bellow:
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Table 1. Characteristics of obese and not obese participants.
Not Obese (N = 377,220)

Obese (N = P value®

N (%) N (%)
Age (years)
31-40 31493 (83) 8,508 (7.0) <0001
1-50 105,116 (27.9) 32,691 (26.7)
51-60 152,997 (40.6) 52,308 (42.8)
>61 87614 (232) 28,777 (235)
Gender
Female 207,664 (55.1) 64,326 (52.6) <0001
Male 169,556 (44.9) 57,958 (47.4)
Deprivation decile
1 (most affiuent) 40044 (10.6) 10,018 (82) <0001
2 39915 (106) 10,376 85)
3 39019 (10.4) 10,729 8.8)
4 38765 (103) 11228(92)
5 38507 (102) 11,449 9.4)
6 37853 (10.0) 12,041 9.9)
7 37450 (9.9) 12,432 (10.2)
8 36644 (97) 13213 (10.8)
9 35217 (9.3) 14,481 (11.9)
10 (most deprived) 33353 (8.9) 16,149 (13.2)
Missing 444 168
Number of days per week participant walks >10 minutes
0 6293 (1.7) 3,979 (3.4) <0001
1 9370 (2.5) 4,006 (3.4)
2 21134 (57) 8,728 (7.5)
3 28338 (7.6) 10,868 (9.3)
4 29685 (8.0) 10,190 8.8)
5 59056 (15.9) 20647 (17.7)
6 38202 (103) 11,680 (10.0)
7 179,406 (48.3) 48311 (415)
Missing 5736 3875
Alcohol consumpti
Never 27556 (7.3) 12,552 (10.3) <0001
Occasionally 38371 (102) 19219 (15.8)
1-3 per month 39228 (10.4) 16,382 (13.4)
1-2 per week 96831 (25.7) 31919 (26.2)
3-4 per week 91836 (24.4) 23,173 (19.0)
Daily 82646 (22.0) 18,700 (15.3)
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Q2. Is there any relationship between gender and obesity?

a. Write the null and alternative hypothesis (Chi-square test)

b. Write and interpret the p-value using a significance level of 5%.

Exercise 3
A study has been conducted to compare the efficacy of a new drug in treatment of arterial hypertension. [Giles TD, Khan BV, Lato J, Brener L, Ma Y, Lukic T. Nebivolol monotherapy in younger adults (younger than 55 years) with hypertension: a randomized, placebo-controlled trial. J Clin Hypertens (Greenwich). 2013 Sep;15(9):687-93. doi: 10.1111/jch.12169. Epub 2013 Jul 16.]

In the group of subjects who received the new drug, 120 out of 427 were women while in the placebo group 95 out of 214 were women. A test has been applied to identify if there is any significant differences between the investigated groups (subjects who received the new drug and subjects who received placebo) in regards of gender. The test has been applied at a significance level of 5% and the critical value was equal with 3.84.
1. Create a new Excel file named Tests-PA10.xlsx and save it in Lab11 folder. 

2. Formulate the null hypothesis for this test
3. Formulate the alternative hypothesis for this test
4. Create a structure similar with the one bellow and fill it with data presented in the scenario above (see the text):
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Use the SUM predefined function to calculate the total for columns (Nebivolol and Placebo), rows (Women and Men) and respectively GrandTotal.

5. Create in the same sheet theoretical/expected contingency table using the sum of columns and rows. The formulas for expected values are provided below:
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6. Compute the value of statistical test (Chi-square test) using the formula: 
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where χ2 is Chi-square statistics, O = observed value, E = expected /theoretical value, r = number of rows in contingency table, c = number of columns in contingency table, f = frequency.
To calculate the Chi-square statistics use the formulas as in the image below:
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Predefined Excel function that could be used to calculate the p-value associated to Chi-square statistics is CHITEST where Actual_range represents the observed values and Expected_range represents the expected values:
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8. Provide statistical interpretation of the test. Explain the rational of the interpretation.
Exercise 4
A study was conducted to assess swollen feet as adverse effect of treatment with nebivolol. Data are stored in the Nebivolol.xlsx file.
Is there an association between swollen feet and nebivolol?
1. Copy the data from Nebivolol.xlsx file into a new sheet of Tests-PA10.xlsx file.
2. Using Pivot table, create the contingency table and place the treatment on column (with first column as ‘Nebivolol’) and swollen feet on rows (with 1 = yes in the first row).

3. Based on the totals of observed contingency table, create the expected/theoretical table.

4. Write the null and alternative hypotheses.

5. Following the example given in Exercise 3, apply the Chi-square test.

6. Provide statistical interpretation of the test. Explain the rational of the interpretation.
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