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MPH 612: Statistical Reasoning for Public Health (Biostatistics I) – Fall 2020 Dr. Galadima

Section #2 – Data Analysis Project

[bookmark: _Hlk53489479]Introduction: The data from this project came from the Framingham Heart Study (FHS)1, centered in Framingham, Massachusetts. The sample data on 500 observations used throughout the project comes from section #1 of the data analysis project (DAP) previously created.

The goal of this section of the data analysis project is to use sample data to estimate values of population parameters as well as to test hypothesis or claims made about a population parameter. 

Methods: All data was collected using SAS technology for confidence intervals and hypothesis tests. Table 1 used frequency and percentage to summarize the sample characteristics of the population in the study. Section two used a 95% confidence interval to capture the proportion of participants who were current smokers at the baseline of the study. This concluds that a P-value less than alpha of 0.05 would be of statistical significance for this study. T-tests were used to find the hypothesis in both sections of Table 2.

	Table 1. Description of the Sample Characteristics, n =500

	Characteristics
	Frequency (n)
	Percent (%)

	Participant Sex
	 
	 

	Male (1)
	233
	46.60%

	Female (0)
	267
	53.40%

	Participant smoking status at exam
	 
	 

	Nonsmoker (0)
	252
	50.40%

	Smoker (1)
	248
	49.60%

	Patient developed Coronary Heart Disease
	 
	 

	Yes (1)
	427
	85.40%

	No (0)
	73
	14.60%

	Body Mass Index (kg/m^2), mean (std)
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4. 
	Table 2. Summary of results from data in parts 2 and 3

	Variable: Current Smoker
	Variable: CHD

	P-value: <0.0001
	P-value: <0.0001

	t-value: 22.16
	t-value: 7.46

	Degrees of freedom: 499
	Degrees of freedom: 261

	Mean: 0.4960
	Mean: 0.1756

	Confidence interval: [45.22, 53.98]
	














Results: A random sample of size n=500 of males and females was used for this data analysis. Since the sample was large and is previously stated in section one of the data analysis project to be a random sample, we can conclude the sample was random. The descriptive summary of the sample is given in Table 1. For this data analysis project there are slightly more females at 53.60%, slightly more nonsmokers at 50.40%, and significantly more patients that developed Coronary Heart Disease (CHD) at 85.40%. The results from the 95% confidence interval and hypothesis test for the proportion of participants who were current smokers at baseline are given in Table 2. We are 95% confident that participants who were current smokers at the exam were between 45.22 and 53.98. Since the P-value is less than alpha (0.05) we reject the null hypothesis (t=22.16, df=499, P-value=<0.0001). Table 2 also shows the results for the hypothesis to verify whether being overweight increases the risk for (CHD) in a subset group for those with a BMI greater than 25. Since the P-value is less than alpha (0.05), we reject the null hypothesis (t=7.46, df=261, P-value=<0.0001).

Discussion: This data analysis project suggests that the population mean for current smokers at baseline is between the interval (45.22, 53.98) with a 95% confidence level. The same data also found enough evidence through the hypothesis test to state most participants were current smokers at baseline. This data analysis project also used the hypothesis test to conclude that being overweight increases the risk for coronary heart disease for those with a BMI greater than 25.










Appendix:
	- SAS “MyLib” code: Libname MyLib "/home/u49676716/My data";
- #1) Table1 of sample characteristics code: proc freq   data=MYLIB.FRAMINGHAM_500;
	tables Sex currentSmoker CHD / nocum plots=none;       run;
	Screenshot of SAS Table 2 sample characteristics: 
[image: ]
· #2) 95% confidence interval for the proportion of participants who were current smokers at the exam SAS code: proc freq data=MYLIB.FRAMINGHAM_500;
	tables currentSmoker / binomial(level = '1' p=0.5) alpha=0.05 plots=(freqplot 
		cumfreqplot);         run;
· #2) SAS code for hypothesis data: /* Test for normality */
proc univariate data=MYLIB.FRAMINGHAM_500 normal mu0=0;
	ods select TestsForNormality;
	var currentSmoker;        run;
/* t test */
proc ttest data=MYLIB.FRAMINGHAM_500 sides=U h0=0 plots(showh0);
	var currentSmoker;       run;
· #2) Summary statistic table, estimates and confidence interval for the mean and standard deviation, histogram, and Q-Q plot for checking normality assumption:
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· #3) SAS code for subset data that includes only those with BMI greater than 25: proc sql noprint;
	create table MyLib.Overweight as select * from MYLIB.FRAMINGHAM_500 where(BMI GT 
		25);          quit;
	-     #3) SAS code for hypothesis test: proc ttest data=MYLIB.OVERWEIGHT sides=U h0=0 plots=none;
	var CHD;      run;
· #3) Mean and standard deviation: 
[image: ]
image6.emf
Sex | Frequency | Percent
0 267 53.40
1 233 46.60

currentSmoker | Frequency | Percent

0 252 50.40

1 248 49.60
CHD | Frequency | Percent
0 427 85.40
1 73 14.60
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Variable: currentSmoker

Tests for Normality

Test Statistic p Value

Shapiro-Wilk w 0.63652 | Pr<W <0.0001
Kolmogorov-Smirnov | D 0.343167 | Pr>D <0.0100
Cramer-von Mises W-Sq | 14.56855 | Pr > W-Sq | <0.0050
Anderson-Darling A-Sq | 89.66301 | Pr> A-Sq | <0.0050
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Variable

. currentSmoker

N Mean

Std Dev | Std Err | Minimum | Maximum

500 | 0.4960

0.5005 | 0.0224 0 1.0000

Mean

95%
CL Mean

95%
Std Dev CL Std Dev

0.4960

0.4591 | Infty 0.5005 | 0.4713 | 0.5336

DF

tvalue | Pr>t

499

22.16 | <.0001
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Variable: CHD

N Mean | Std Dev | Std Err | Minimum | Maximum
262 | 0.1756 0.3812 | 0.0235 0 1.0000
95% 95%

Mean CL Mean Std Dev CL Std Dev
0.1756 | 0.1367 | Infty 0.3812 | 0.3511 | 0.4170
DF | tValue | Pr>t
261 7.46 | <.0001
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