Answers to Exercises in Chapter 11
Answers – Exercise 1

1. Mean of HEM using  XE "MEANS" MEANS command:

	Obs 
	Total 
	Mean 
	Variance 
	Std Dev 
	

	609 
	28173.0000 
	46.2611 
	12.0584 
	3.4725 
	


	
	 XE "Minimum" Minimum 
	25% 
	Median 
	75% 
	 XE "Maximum date"  XE "Maximum date"  XE "Maximum" Maximum 
	Mode 

	
	29.0000 
	44.0000 
	46.0000 
	48.0000 
	58.0000 
	46.0000 


2. Appear to be normally distributed? Use the  XE "GRAPH" 

 XE "GRAPH" GRAPH command and make either a histogram, bar, or line chart with HEM as the X-axis. The data appears to be somewhat normally distributed. While there are statistical tests to see whether or not a variable is normally distributed, Epi Info does not perform this test.
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Descriptive Statistics for Each Value of Crosstab Variable 

	
	Obs 
	Total 
	Mean 
	Variance 
	Std Dev 

	Yes 
	251 
	11459.0000 
	45.6534 
	13.1954 
	3.6325 

	No 
	358 
	16714.0000 
	46.6872 
	10.8542 
	3.2946 


 XE "ANOVA" ANOVA, a Parametric Test for Inequality of Population  XE "Means" Means

(For normally distributed data only)

	Variation 
	SS 
	df 
	MS 
	F statistic 

	Between 
	157.6822 
	1 
	157.6822 
	13.3420 

	Within 
	7173.8055 
	607 
	11.8185 
	

	Total 
	7331.4877 
	608 
	
	


T Statistic =3.652  P-value =0.0003

 XE "Bartlett's Test" Bartlett's Test for Inequality of Population Variances

	Bartlett's chi square= 
	2.8276 
	df=1 
	P value=0.0927 


A small p-value (e.g., less than 0.05) suggests that the variances

are not homogeneous and that the  XE "ANOVA" ANOVA may not be appropriate.

Mann-Whitney/Wilcoxon Two-Sample Test ( XE "Kruskal-Wallis" Kruskal-Wallis test for two groups)

	 XE "Kruskal-Wallis" Kruskal-Wallis H (equivalent to Chi square) = 
	14.7051 

	Degrees of freedom = 
	1 

	P value = 
	0.0001


Are the variances approximately equal? Yes,  XE "Bartlett’s test" Bartlett’s test has p-value of .09, so we can assume approximately equal variances. Therefore, can use the t-test p-value of .0003 and state that there are statistically significant different mean hematocrits between younger adults vs. older adults, with older adults having a slightly higher mean hematocrit.

3. Mean is 57.855.

	
	Obs 
	Total 
	Mean 
	Variance 
	Std Dev 

	
	609 
	35234.0000 
	57.8555 
	185.5712 
	13.6225 


	
	 XE "Minimum" Minimum 
	25% 
	Median 
	75% 
	 XE "Maximum date"  XE "Maximum date"  XE "Maximum" Maximum 
	Mode 

	
	20.0000 
	49.0000 
	57.0000 
	71.0000 
	84.0000 
	71.0000 


4. Using  XE "graph" graph module, make a bar, histogram, or bar chart. Does not seem to be normally distributed.

Descriptive Statistics for Each Value of Crosstab Variable 

	
	Obs 
	Total 
	Mean 
	Variance 
	Std Dev 

	1 
	109 
	6186.0000 
	56.7523 
	206.8733 
	14.3831 

	2 
	138 
	7879.0000 
	57.0942 
	193.9254 
	13.9257 

	3 
	111 
	6479.0000 
	58.3694 
	165.2896 
	12.8565 

	4 
	92 
	5530.0000 
	60.1087 
	162.4935 
	12.7473 

	5 
	63 
	3661.0000 
	58.1111 
	180.1326 
	13.4213 

	6 
	52 
	2822.0000 
	54.2692 
	198.8673 
	14.1020 

	7 
	44 
	2677.0000 
	60.8409 
	182.8811 
	13.5234 


	
	 XE "Minimum" Minimum 
	25% 
	Median 
	75% 
	 XE "Maximum date"  XE "Maximum date"  XE "Maximum" Maximum 
	Mode 

	1 
	20.0000 
	48.0000 
	57.0000 
	68.0000 
	84.0000 
	71.0000 

	2 
	20.0000 
	47.0000 
	57.0000 
	71.0000 
	81.0000 
	71.0000 

	3 
	26.0000 
	51.0000 
	57.0000 
	71.0000 
	84.0000 
	57.0000 

	4 
	32.0000 
	51.0000 
	59.0000 
	71.0000 
	84.0000 
	57.0000 

	5 
	34.0000 
	49.0000 
	55.0000 
	72.0000 
	84.0000 
	54.0000 

	6 
	20.0000 
	44.5000 
	54.0000 
	62.5000 
	84.0000 
	54.0000 

	7 
	38.0000 
	51.0000 
	57.0000 
	71.5000 
	84.0000 
	54.0000 


 XE "ANOVA" ANOVA, a Parametric Test for Inequality of Population  XE "Means" Means

(For normally distributed data only)

	Variation 
	SS 
	df 
	MS 
	F statistic 

	Between 
	1774.0885 
	6 
	295.6814 
	1.6028 

	Within 
	111053.1955 
	602 
	184.4737 
	

	Total 
	112827.2841 
	608 
	
	


P-value =0.1438

 XE "Bartlett's Test" Bartlett's Test for Inequality of Population Variances

	Bartlett's chi square= 
	2.4070 
	df=6 
	P value=0.8787 


A small p-value (e.g., less than 0.05) suggests that the variances

are not homogeneous and that the  XE "ANOVA" ANOVA may not be appropriate.

Mann-Whitney/Wilcoxon Two-Sample Test ( XE "Kruskal-Wallis" Kruskal-Wallis test for two groups)

	 XE "Kruskal-Wallis" Kruskal-Wallis H (equivalent to Chi square) = 
	8.3535 

	Degrees of freedom = 
	6 

	P value = 
	0.2133


Data do not seem to be normally distributed, so might be better to use  XE "Kruskal-Wallis" Kruskal-Wallis test. Conclusion – there is no significant difference in SES score by age groups.

5. OR=1.21, RR=1.18; no statistically significant  XE "association" association.
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Single Table  XE "Analysis" Analysis 

	
	Point 
	95% Confidence Interval 

	
	Estimate 
	Lower 
	Upper 

	PARAMETERS: Odds-based 
	
	
	

	 XE "Odds Ratio" Odds Ratio (cross product) 
	1.2065 
	0.6448 
	2.2576 (T) 

	 XE "Odds Ratio" Odds Ratio (MLE) 
	1.2061 
	0.6252 
	2.2224 (M) 

	
	
	0.5945 
	2.3087 (F) 

	PARAMETERS: Risk-based 
	
	
	

	 XE "Risk Ratio" Risk Ratio (RR) 
	1.1789 
	0.6833 
	2.0343 (T) 

	 XE "Risk Difference" Risk Difference (RD%) 
	2.0238 
	-5.0418 
	9.0895 (T) 

	(T=Taylor series; C=Cornfield; M= XE "Mid-P" Mid-P; F= XE "Fisher Exact" Fisher Exact)

	STATISTICAL TESTS 
	 XE "Chi-square" Chi-square 
	1-tailed p 
	2-tailed p 

	Chi square - uncorrected 
	0.3456 
	
	0.5566322582 

	Chi square - Mantel-Haenszel 
	0.3450 
	
	0.5569564191 

	Chi square - corrected (Yates) 
	0.1770 
	
	0.6739617631 

	 XE "Mid-p" Mid-p exact 
	
	0.2751234372 
	

	 XE "Fisher exact" Fisher exact 
	
	0.3287296811
	



8.

	Third Variable
	Interaction p-value
	Crude OR1
	Adjusted OR2
	Conclusion?3

	ECG
	0.42
	2.9
	2.4
	Confounding

	MAR
	0.46
	2.9
	2.8
	Neither

	SMK
	0.46
	2.9
	2.9
	Neither

	AGEG1
	0.81
	2.9
	2.2
	Confounding

	QTIG
	0.07
	2.9
	2.9
	Neither

	HPT
	<0.01
	2.9
	2.0
	Interaction


1 Crude OR (cross-product)

2 Adjusted OR (MH)

3 Interaction, confounding, or neither

Answers – Exercise 2

1. First, use the  XE "SELECT" SELECT command to select those with hypertension:
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Next, use the  XE "MEANS" MEANS command to get the mean cholesterol level – the mean is 215.2.

	
	Obs 
	Total 
	Mean 
	Variance 
	Std Dev 

	
	255 
	54872.0000 
	215.1843 
	1702.2612 
	41.2585 


	
	 XE "Minimum" Minimum 
	25% 
	Median 
	75% 
	 XE "Maximum date"  XE "Maximum date"  XE "Maximum" Maximum 
	Mode 

	
	126.0000 
	184.0000 
	211.0000 
	240.0000 
	336.0000 
	212.0000 


2. Do a TABLES command with CAT as the exposure variable and CHD as the outcome variable. The risk ratio is 1.2683.

Single Table  XE "Analysis" Analysis 

	
	Point 
	95% Confidence Interval 

	
	Estimate 
	Lower 
	Upper

	PARAMETERS: Risk-based 
	
	
	

	 XE "Risk Ratio" Risk Ratio  
	1.2683 
	0.7344 
	2.1904 (T)


Please run the command CANCEL  XE "SELECT" SELECT command to clear out the selection.

3. Be sure to first  XE "DEFINE" DEFINE the variable CHD_index, then use the ASSIGN command to do the calculation:
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The mean CHD_index is 6.5224.

	
	Obs 
	Total 
	Mean 
	Variance 
	Std Dev 

	
	609 
	3972.1560 
	6.5224 
	6.5602 
	2.5613 


4. Do those who developed CHD have a significantly higher or lower mean CHD_index compared to those who did not develop CHD? Assuming a normal distribution, we would conclude that there is no statistically significant difference in mean CHD_index between those with or without CHD.

Descriptive Statistics for Each Value of Crosstab Variable 

	
	Obs 
	Total 
	Mean 
	Variance 
	Std Dev 

	Yes 
	71 
	453.0072 
	6.3804 
	4.7808 
	2.1865 

	No 
	538 
	3519.1488 
	6.5412 
	6.8013 
	2.6079 


	
	 XE "Minimum" Minimum 
	25% 
	Median 
	75% 
	 XE "Maximum date"  XE "Maximum date"  XE "Maximum" Maximum 
	Mode 

	Yes 
	2.8617 
	4.6229 
	6.3317 
	7.4880 
	14.2804 
	2.8617 

	No 
	2.5707 
	4.8616 
	6.0801 
	7.6534 
	28.9549 
	5.0062 


 XE "ANOVA" ANOVA, a Parametric Test for Inequality of Population  XE "Means" Means

(For normally distributed data only)

	Variation 
	SS 
	df 
	MS 
	F statistic 

	Between 
	1.6215 
	1 
	1.6215 
	0.2469 

	Within 
	3986.9572 
	607 
	6.5683 
	

	Total 
	3988.5787 
	608 
	
	


T Statistic =0.4969,  P-value =0.6195

 XE "Bartlett's Test" Bartlett's Test for Inequality of Population Variances

	Bartlett's chi square= 
	3.4989 
	df=1 
	P value=0.0614 


5. First,  XE "DEFINE" DEFINE the variable agegroup; next, use the  XE "RECODE" RECODE command as follows: on the first  XE "RECODE" RECODE dialog box, click on Fill Ranges to get to the screen below; provide the Start, End, and By values:
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Click OK to see the  XE "RECODE" RECODE dialog box with the ranges completed:
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To determine the number in each group, use the FREQuencies command:

	Agegroup 
	Frequency 
	Percent 
	Cum Percent 
	  

	>39 - 59 
	450 
	73.9% 
	73.9% 
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	>59 - 79 
	159 
	26.1% 
	100.0% 
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	Total 
	609 
	100.0% 
	100.0% 
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6. First  XE "DEFINE" DEFINE the variable Anemic. There are different programming approaches to doing this. One way is as follows:

 XE "IF" IF HEM < 39 and SMK =  (-)  THEN

      Anemic = 1 

END

 XE "IF" IF HEM >= 39 and SMK =  (-)  THEN

      Anemic = 2 

END

 XE "IF" IF HEM < 40 and SMK =  (+)  THEN

      Anemic = 1 

END

 XE "IF" IF HEM >= 40 and SMK =  (+)  THEN

      Anemic = 2 

END

Another approach that would work just as well is:

ASSIGN Anemic =  1

 XE "IF" IF HEM >= 39 and SMK =  (-)  THEN

      Anemic = 2 

END

 XE "IF" IF HEM >= 40 and SMK =  (+)  THEN

      Anemic = 2 

END

 XE "IF" IF HEM= (.)  AND SMK= (.)  THEN

      Anemic = (.) 

END

The prevalence of anemia is 1.1%.

	Anemic 
	Frequency 
	Percent 
	Cum Percent 
	  

	1 
	7 
	1.1% 
	1.1% 
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	2 
	602 
	98.9% 
	100.0% 
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	Total 
	609 
	100.0% 
	100.0% 
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7. In the  XE "Program Editor" Program Editor, click on the Save button; a Save Program dialog box will appear – save the program name as Anemic and then click on the OK button. Next, click on the Open button in the  XE "Program Editor" Program Editor, click on the down arrow at the right of Program and select the Anemic program and edit it to remove commands not needed, then Save the edited program. Now, reREAD viewEvansCounty, Open the Anemic program, and then click the Run button. Double check to see if the program worked correctly by doing a frequency of anemia.

Answers – Exercise 3

	Third Variable
	Interaction p-value
	Crude OR
	Adjusted OR
	Conclusion?1

	ECG
	0.42
	2.9
	2.4
	Confounding

	MAR
	0.46
	2.9
	2.8
	Neither

	SMK
	0.46
	2.9
	2.9
	Neither

	AGEG1
	0.81
	2.9
	2.2
	Confounding

	QTIG
	0.07
	2.9
	2.9
	Neither

	HPT
	0.003
	2.9
	2.0
	Interaction


1 Interaction, confounding, or neither

CHD �
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