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Biost 518: Applied Biostatistics II HW #1
1.

In this study, the minimum value of the total participation time for subjects alive (death indicator shows 0) is 1827(days)．Which means that within 5 years (1825 days) range, all subject with with death indicator showing “0” is alive rather than “alive or unknown”. So it’s valid to dichotomize the data by 5 years and study the mortality within 5 years range.
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.

Table 1. descriptive statistics for selected variables

	
	
	N(msng)
	Mean(SD)
	Mdn(IQR)
	(Min, Max)

	Died within 5 years
	Ldl(mg/dl)
	119(2)
	118.70(36.16)
	117(96, 142)
	(11, 227)

	
	Age(years)
	121(0)
	76.48(6.17)
	75(72, 81)
	(67, 91)

	
	male
	121(0)
	0.6446
	-
	(0,1)

	
	Weight (pounds)
	121(0)
	159.12(32.79)
	154(139, 176)
	(96, 264)

	
	packyrs
	120(1)
	28.05(36.04)
	18.38(0, 46)
	(0, 240)

	
	chf
	121(0)
	0.1405
	-
	(0, 1)

	
	chd
	121(0)
	0.6198
	-
	(0, 1)

	
	stoke
	0
	86
	-
	-
	-

	
	
	1
	7
	-
	-
	-

	
	
	2
	28
	-
	-
	-

	Alive in 5 years
	Ldl(mg/dl)
	606(8)
	127.20(32.93)
	127(103, 148)
	(39,247)

	
	Age(years)
	614(0)
	74.19(5.22)
	73(71, 77)
	(65, 99)

	
	male
	614(0)
	0.4691
	-
	(0, 1)

	
	Weight(pounds)
	614(0)
	160.11(30.35)
	158.75(138.5,180)
	(74, 258)

	
	packyrs
	614(0)
	17.95(24.69)
	4.35(0, 31.88)
	(0, 180)

	
	chf
	614(0)
	0.0391
	-
	(0, 1)

	
	chd
	614(0)
	0.2785
	-
	(0, 1)

	
	stroke
	0
	550
	-
	-
	-

	
	
	1
	17
	-
	-
	-

	
	
	2
	47
	-
	-
	-


This data set includes 735 subjects (121 death in 5 years and 614 alive) ranging in age from 65 to 99 years old. Table 1 provided the descriptive statistics for subjects who are dead and alive in 5 years separately. The count, mean, standard deviation, median, 25th and 75th percentile, minimum and maximum values are given for continuous variables serum LDL levels, age, weight, smoking history(number of pack per year). Counts, mean (proportion), minimum and maximum value are given for binary variable sex, history of cardiovascular disease(CHD, CHF). And only counts are given for ordered categorical variable stroke history.

 From the descriptive statistics, we can see that the mean value (118.70 mg/dl)of serum LDL level among people who died in 5 years is lower than the mean value (127.20mg/dl) people who are alive in 5 years. This might explain that the people tend to die within 5 years have a lower LDL level.  We also find the distribution of age and weight over two groups are similar, which means that this two variables might have no obvious association with the mortality. Considering other variables, the proportion of male who died within in 5 years(64.46%) is larger than that of subjects who stay alive in 5 years(46.91%), average pack of cigarette (28.01, SD 36.04)smoked per year among died subjects within 5 years is larger than the average (17.95, SD 24.69) among people who stay alive in 5 years, and the proportion of subjects who had a cardiovascular disease history is higher among subjects died within 5 years, number of stroke history is higher in alive group than in the dead group. These might imply association between these variables and the mortality. 

3.

To analyze the association between serum LDL and 5 years mortality, we compare the difference of mean LDL level over group defined by the vital status at 5 year. We performed a 2 sample 2 sided t-test, and find that the mean LDL value is 118.70mg/dl of people who died within 5 years, and is 127.20 mg/dl of people who stay alive in 5 years. The difference of two groups is 8.50. The data are consistent with people who died in 5 years having mean LDL level between 1.44 mg/dl and 15.56 mg/dl  lower than people who stay alive at 5 years. With 95% confidence we can reject the null hypothesis that mean LDL value is the same in people who died in 5 years and people who stay alive at 5 years(P=0.0186).  
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To assess the association between LDL level and death status at 5 year, we could transform the ldl to ln(ldl) value to get the arithmetic mean 
, then transform back. And we can do a 2 sample 2 sided t test for the ln transformed ldl value since the ratio of geometric mean equals e^(arithmetic mean difference of lnldl.).By doing this, we get the ratio of LDL level geometric mean over the vital status at 5 years is 1.0966. With a 95% confidence interval, the data will not be unusual if the geometric mean ratio range from 1.2202 to 1.1786. And it is statistically significant that the geometric mean is different. (P=0.0128)
5.

To analyze the association between serum LDL and 5 years mortality, we compare the risk difference of  LDL level over group defined by the vital status at 5 year. We performed a chi square test, with 95% confidence, the true difference in the proportion of death within 5 years in low LDL group is between 0.1021 lower and 0.0357 higher in high LDL group. Based on 2 sided P=0.3753, we fail to reject the null hypothesis that the proportion of death is the same over different LDL level group.

6.

To assess the association between the serum LDL and 5 year all-cause mortality, we can do the logistic regression of the death over groups defined by whether the subjects have high serum LDL. We can estimate that for each difference in LDL level, the odds ratio of death is 0.77% lower in the higher LDL group. And this estimate is statistically significant. (P=0.012). A 95% confidence interval suggests that this observation is not unusual if a subject that has a a higher ldl level might have odds of death that was anywhere from 1.4% lower to 0.2% lower than the lower LDL subject.
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Graph 1. Kaplan-meie survival curve with 95% confidence interval.

We can either make the Kaplan Meier graph over ldl high group and ldl low group with 95% confidence interval. In the graph, we see the confidence interval overlap, thus we fail to establish association between the instantaneous risk of death and the level of LDL.

Or
 we can do the log rank test for the equality of the survival functions. Based on the two-sided P value of 0.2664, we fail to reject the null hypothesis of equal risk of death between LDL groups. 

8.

I prefer the Kaplan Meier curve with 95% confidence interval method. Kaplan Meier curve cannot only used to the censored
 data, and with a single graph, we can judge whether an association exists or not by checking the overlapping status of the confidence intervals. It’s simple and effective.
�Would have been easier to read with columns defined by groups that died within 5 years or not. Also, need a column for total (all death).


No sense in including min and max for binary variables.
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�This whole paragraph is very confusing and hard to read.


�No point estimates for each group.


No conclusion as to reject the Null or not.
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�No point estimates or CI. (-3)
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