Epidemiologic Methods II
Winter 2016
  Introduction to CAP dataset and STATA review 


I Exercise objectives:
· Review data input and basic analyses using Stata
· Calculate and compare several measures of association 

II Introduction:
The dataset comes from a recent case-control study, which we will call CAP for CAncer of the Prostate, and which has been previously reported in:

V Fradet, I Cheng, G Casey, and J Witte (2009). Dietary omega-3 fatty acids, COX-2 genetic variation, and aggressive prostate cancer risk.  Clin Cancer Res 15(7):2559-2566.

For this dataset, 487 aggressive incident prostate cancer cases and 518 controls were recruited from hospitals and clinics in Cleveland Ohio between 2001 and 2004.  The aggressive cancer cases were defined as having Gleason score >= 7, TNM stage >= T2c, or PSA at diagnosis > 10 ng/ml. The median time from diagnosis to recruitment was 4.7 months.  Controls were matched to cases by age (within 5 years), ethnicity, and medical institution.  The main objective of the study was to investigate the effects of the intake of different nutrients on the risk of developing aggressive prostate cancer and possible modification of risk by various genotypes.     

Prostate specific antigen (PSA) is a sensitive marker for prostate cancer, with serum levels elevated in approximately 95 percent of men with advanced disease.  Furthermore, in men treated for advanced disease, post-therapy PSA changes correlate with time to progression and survival in most studies.  As a result, serum PSA has been as an intermediate endpoint to define treatment benefit.  The ASTRO definition of biochemical PSA failure as a surrogate endpoint for recurrence is three consecutive rises of the PSA before a failure is declared.  The time of relapse is then “backdated to the first documented rise in PSA”.  In this dataset we have data for treated cases on the time from treatment to PSA failure or loss to follow-up.

Nutrient data were collected using a validated food frequency questionnaire developed by the Nutrition Assessment Shared Resource of the Fred Hutchinson Cancer Research Center.  Nutrient levels were calculated using the Nutrient Data for Research software version 2007 developed by the Nutrition Coordinating Center, University of Minnesota, Minneapolis MN.  

Among the variables in the dataset are the following, which we will use in this exercise:
caco:  		1 = case (prostate cancer) ; 0 = control status
failind: 	1 = PSA failure in prostate cancer case;
0 = right censored: loss to follow-up before PSA failure in 
prostate cancer case
       		. = missing/ no value for control subjects
failt:  		time to PSA failure or loss to follow-up in months
fail3yr:  	1 = treated case with PSA failure within 3 years of  
treatment
0 = treated case with at least 3 years survival after 
treatment without PSA failure
		. = not a treated case or right censored within 3 years of treatment
race:		1 = African American; 0 = Caucasian
carbo:		daily grams of carbohydrates eaten
age:	  	age of the subject in years


III Exercises:


1. Load CAP nutrients data into Stata.  

Answer:
.	insheet using "Intro_to_CAP dataset for STATA users.csv", comma clear

2. Look at summaries of caco, race, and carbo.  Find the median value for carbo.

Answer:
.	summarize caco

    Variable |       Obs        Mean    Std. Dev.       Min        Max
-------------+--------------------------------------------------------
        caco |      1005    .4845771    .5000109          0          1


summarize race
    Variable |       Obs        Mean    Std. Dev.       Min        Max
-------------+--------------------------------------------------------
        race |      1005    .1791045    .3836307          0          1

summarize carbo, detail

		carbo
-------------------------------------------------------------
      Percentiles      Smallest
 1%     61.06752       1.431666
 5%     101.4494       38.71992
10%     128.3633       39.10513       Obs                	1005
25%     178.9902       39.57722       Sum of Wgt.        	1005

50%     240.5242                      Mean           255.2345
                        Largest       Std. Dev.      114.7473
75%     311.2608       757.3602
90%      393.325       782.8339       Variance       13166.95
95%     455.7833        867.277       Skewness       1.387263
99%     620.0903       1107.549       Kurtosis       7.881319


3. Suppose we want to examine the association of carbohydrate consumption and prostate cancer.  The carbohydrate levels in the CAP data are reported as a continuous measure: grams carbohydrates per day.  To fit the data into a traditional 2x2 table, we will have to convert the continuous measure of carbohydrate consumption to a categorical measure with 2 levels (a dichotomous measure).  What are some strategies for converting a continuous measure to a dichotomous measure?  What are their advantages and disadvantages?

Answer:  
We could convert the continuous measures to dichotomous (high/low) by identifying the median value and assigning any value less than or equal to the median to “low” and any value greater than the median to “high”.  This method has the advantage of giving a balanced dataset with nearly equal numbers of subjects in the “high” and “low” categories.  A disadvantage is that subjects with values near the median cut-point may be nearly indistinguishable, but they still may be put into the different categories.  Another disadvantage is that the median may not correspond to any meaningful clinical threshold in the levels of the values or to any suggestive breakpoint in the distribution of the continuous measures (e.g. between modes in a multimodal distribution).  

Alternatively, we could consider only the extreme values – say be assigning subjects with values greater than the 75th percentile to the “high” category, assigning subjects with values less than the 25th percentile to “low”, and excluding the rest.  This method will give a more clear distinction between the groups, but will reduce the size of the dataset, here by half, because of the excluded middle.

With case-control data, we may want to define or find the cut-points for categories based on the distribution of values in the controls rather than in the combined pool of cases and controls.  For example, we could find the 75th percentile of the values in controls and then label any case or control with a value greater than this cutoff as “high”.  This may help with interpretation, since “high” or “low” is defined relative to the distribution of controls, which in a properly conducted case-control study of a low-prevalence condition should be representative of the underlying population.  

4. Categorize carbo into a new variable carbo_c with 2 levels using the median value as the cutoff and code carbo_c as follows:	
0 for carbo < median(carbo); 
1 for carbo >= median(carbo)

Answer:
.	generate carbo_c=0
.	replace carbo_c=1 if carbo>=240.5242


5. Using this dataset, what types of measures of association between nutrient exposures and cancer or PSA failure could we explore? What association measures are not appropriate or cannot be calculated and why?   

Answer:
First, consider the standard epideimiological measures: odds ratios, risk ratios, incidence ratios, hazard ratios, risk differences, attributable risk, and population attributable risk.  Other suggestions?

This is a case-control study, so for looking at associations between nutrient exposure and cancer/ no-cancer status, we are limited to considering odds ratios.  However, if we only consider treated cases, we see that they form a cohort.  With this cohort we can consider various measures of association of exposure with PSA failure.  The time from treatment to failure or censoring is recorded, so we can calculate incidence ratios or hazard ratios to compare sets of cancer patients with different exposure levels.  We could also subdivide the failure times, say at 36 months, and then look at the risk ratios or odds ratios for biochemical failure before and after 36 months.

6. Calculate measures of association discussed in Q5 using the CAP data:
a. Run the ”cc caco carbo_c” command in Stata to make a 2x2 table for looking at the association between intake of carbohydrates and prostate cancer.  The output will also contain various statistics calculated using the 2x2 table.

Answer:  
.  cc caco carbo_c
                                                         Proportion
                 |   Exposed   Unexposed  |      Total     Exposed
-----------------+------------------------+------------------------
           Cases |       270         217  |        487       0.5544
        Controls |       232         286  |        518       0.4479
-----------------+------------------------+------------------------
           Total |       502         503  |       1005       0.4995
                 |                        |
                 |      Point estimate    |    [95% Conf. Interval]
                 |------------------------+------------------------
      Odds ratio |         1.533847       |    1.186663    1.982738 (exact)
 Attr. frac. ex. |         .3480445       |     .157301    .4956468 (exact)
 Attr. frac. pop |          .192961       |
                 +-------------------------------------------------
                               chi2(1) =    11.40  Pr>chi2 = 0.0007

Be careful when using this command – “cc case_variable exposure_variable” expects the case_variable to be 1 for cases and 0 for control and exposure variable to be 1 for exposure and 0 for no exposure.

b. Another useful command is “cci a b c d” where “a b c d” are the cell counts in a 2x2 table.  Use the cci command to load and analyze the following contingency table:

	
	Exposed
	Unexposed

	Cases
	270
	217

	Controls
	232
	286




Answer:
.  cci 270 217 232 286
                                                         Proportion
                 |   Exposed   Unexposed  |      Total     Exposed
-----------------+------------------------+------------------------
           Cases |       270         217  |        487       0.5544
        Controls |       232         286  |        518       0.4479
-----------------+------------------------+------------------------
           Total |       502         503  |       1005       0.4995
                 |                        |
                 |      Point estimate    |    [95% Conf. Interval]
                 |------------------------+------------------------
      Odds ratio |         1.533847       |    1.186663    1.982738 (exact)
 Attr. frac. ex. |         .3480445       |     .157301    .4956468 (exact)
 Attr. frac. pop |          .192961       |
                 +-------------------------------------------------
                               chi2(1) =    11.40  Pr>chi2 = 0.0007

c. Another command that you may have used for making and analyzing 2x2 tables in Stata is the “cs case_var exposure_var” command, such as “cs caco carbo_c”.  Execute this command and show the output.

Answer:
.  cs caco carbo_c

                 | carbo_c                |
                 |   Exposed   Unexposed  |      Total
-----------------+------------------------+------------
           Cases |       270         217  |        487
        Noncases |       232         286  |        518
-----------------+------------------------+------------
           Total |       502         503  |       1005
                 |                        |
            Risk |  .5378486    .4314115  |   .4845771
                 |                        |
                 |      Point estimate    |    [95% Conf. Interval]
                 |------------------------+------------------------
 Risk difference |         .1064371       |    .0449923    .1678819 
      Risk ratio |         1.246718       |    1.095834    1.418378 
 Attr. frac. ex. |         .1978941       |    .0874528    .2949693 
 Attr. frac. pop |         .1097154       |
                 +-------------------------------------------------
                               chi2(1) =    11.40  Pr>chi2 = 0.0007

d. Is the type of analysis in point c above appropriate for these data?  Explain. 

Answer:
This is a case-control study, so we should examine the odds ratio for exposure (or odds ratio for disease), not the risk ratio or risk difference.

7. When examining the association between intake of nutrients and PSA failure, we have more options for the analysis than we do with the case-control data.  We can analyze the treated cases as a cohort.  In order to consider incidence rates or hazard rates, we first need to prepare the data.  The following Stata command declares failt to represent a failure time and failind to be an indicator variable that tags the values of failt as failure times or censoring times:

stset failt, failure(failind)

Now, estimate the incidence rate ratios for the high vs. low carbohydrate 
exposure groups.
Answer:
.  stir carbo_c
         failure _d:  failind
   analysis time _t:  failt

note:  Exposed <-> carbo_c==1 and Unexposed <-> carbo_c==0

                 | carbo_c                |
                 |   Exposed   Unexposed  |      Total
-----------------+------------------------+------------
         Failure |        58          45  |        103
            Time |    9087.6      8210.6  |    17298.2
-----------------+------------------------+------------
                 |                        |
  Incidence rate |  .0063823    .0054807  |   .0059544
                 |                        |
                 |      Point estimate    |    [95% Conf. Interval]
                 |------------------------+------------------------
 Inc. rate diff. |         .0009016       |   -.0013923    .0031955 
 Inc. rate ratio |         1.164505       |    .7753765    1.758898 (exact)
 Attr. frac. ex. |         .1412657       |    -.289696    .4314621 (exact)
 Attr. frac. pop |         .0795477       |
                 +-------------------------------------------------
                     (midp)   Pr(k>=58) =                    0.2228 (exact)
                     (midp) 2*Pr(k>=58) =                    0.4456 (exact)
 
8. A graphical method for looking at failure or survival data is plotting Kaplan-Meier curves.  Use Stata to plot Kaplan-Meier survival curves for biochemical failure times stratified by carbo_c.

Answer:
sts graph, by(carbo_c)

(OVER)
[image: ]

9. [bookmark: _GoBack]If we define “affected” subjects as those with biochemical failure within 3 years of treatment for prostate cancer, and “unaffected” as those with at least 3 years of post-treatment survival without biochemical failure, then we can use 2x2 table methods to look at the association of carbohydrate exposure and 3-year survival.  Use the fail3yr and carbo_c variables to find the relevant risk ratios, risk differences, and attributable fractions.

Answer:
.  cs fail3yr carbo_c, exact
                 | carbo_c                |
                 |   Exposed   Unexposed  |      Total
-----------------+------------------------+------------
           Cases |        53          40  |         93
        Noncases |       138         122  |        260
-----------------+------------------------+------------
           Total |       191         162  |        35
            Risk |  .2774869    .2469136  |   .2634561
                 |                        |
                 |      Point estimate    |    [95% Conf. Interval]
                 |------------------------+------------------------
 Risk difference |         .0305733       |   -.0613048    .1224515 
      Risk ratio |         1.123822       |    .7894792    1.599758 
 Attr. frac. ex. |         .1101794       |   -.2666579    .3749056 
 Attr. frac. pop |         .0627904       |
                 +-------------------------------------------------
                                  1-sided Fisher's exact P = 0.2990
                                  2-sided Fisher's exact P = 0.5459
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