
Assignment 9					Due date:   	Thursday, November 30th 10:30 a.m.  


1. Using the seizure data (seizures.dta or tailored to other versions of Stata) 

a. Fit a linear regression predicting SteadyState hours using Age, seizure recurrence, hospital stay, Total Complications, discharge to Home, vEEG seizure and number of AEDs.  First create individual models with each of the predictors & then an overall model. In the overall model, how were the coefficients adjusted compared to the individual model. Discuss the outcome of the model, which variables are important, and how good is the fit?

Hospital Stay and Discharge to Home were significant (p<0.05) and VEEG and Total Complications were marginally significant (p between 0.05 and 0.10)

In the overall model Age, Discharge to Home and the constant term were significant.
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b. Fit 3 logistic regressions using the same predictors but with the outcomes: 
[image: ../../../Screen%20Shot%202017-11-09%20at%203.15.14%20PM.png]
These are 3 binary variables that are created from the steady state continuous outcome.
c. Do any of these logistic models fit better than the linear regression model?  How does the interpretation change using a continuous vs. binary outcome?

No, none give a better fit than using the continuous variables.  In the logistic models we have odds ratios as coefficients which may be easier to interpret/


[image: ]
d. Create a density plot of Steady State hours.  Do you think there might be better cutpoints than the 3 used in (b)?  Why or why not?  
There might be a better cutpoint close to 96 or 100 hours but since we saw no differences with GT 48 hours this might be moot.
How about transforming this variable?  Use a transformation of your choice and create another density plot – is this more normally distributed?
[image: ]
[image: ]
e. Use your transformed variable in the same model as (a).  Does it fit better or worse than the first model?
[bookmark: _GoBack]Not a better fit – no variables are significant.

2. Read the Kyrop paper that uses linear regression to assess fitbit steps during chemotherapy for early breast cancer.

a. Do you agree with the way the authors chose the variables for their multivariable regression?  Do you think this is equivalent to adjusting for multiple comparisons (they did many many regressions in Table 2).  
As long as they are just using this table as guidance for a multivariable regression this is OK but if they are using these results as hypothesis tests they should adjust the results.
b. Examine Figure 1 – is there a trend in the number of steps by week?  Did the authors test for trend or incorporate the variable ‘Week’ in any of their analyses?  What about leaving out Week 1 from their analysis?  Why would they do that (based on Figure 1).
From Week 2 to Week 12 there appears to be a slight trend.  Week 1 might be thought of as the run-in period for the fitbit and possibly should be eliminated from the analyses.
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Note: _cons estimates baseline odds.
                                                                                    
             _cons      1.35779   1.384662     0.30   0.764     .1839862    10.02028
 SzRecurrence48Hrs     .8006647   .5596586    -0.32   0.750     .2034545    3.150897
           vEEG_Sz     1.359135   .8905185     0.47   0.640     .3763112    4.908832
            AEDNum     1.168091   .2100105     0.86   0.387     .8211827    1.661552
               Age     .9716249   .0140468    -1.99   0.046       .94448    .9995499
              Home     .1750922   .1225626    -2.49   0.013     .0444053    .6903966
TotalComplications     .9633021   .2806855    -0.13   0.898     .5441776    1.705235
          HospStay     1.017831   .0122855     1.46   0.143     .9940348    1.042197
                                                                                    
         SSGT48Hrs   Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval]
                                                                                    



Log likelihood = -49.478595                     Pseudo R2         =     0.1415
                                                Prob > chi2       =     0.0225
                                                LR chi2(7)        =      16.31
Logistic regression                             Number of obs     =        105



> rs
. logistic SSGT48Hrs HospStay TotalComplications Home Age AEDNum vEEG_Sz SzRecurrence48H



Note: _cons estimates baseline odds.
                                                                                    
             _cons     .0199543   .0310391    -2.52   0.012     .0009462    .4208102
 SzRecurrence48Hrs      .519305   .4461997    -0.76   0.446     .0963938    2.797667
           vEEG_Sz     6.729825     6.1364     2.09   0.037     1.126834    40.19275
            AEDNum     .7027135   .2253018    -1.10   0.271     .3748597    1.317309
               Age      1.02975   .0197455     1.53   0.126     .9917676    1.069187
              Home     3.878241   3.075493     1.71   0.087     .8196367    18.35051
TotalComplications     1.906249   .7284091     1.69   0.091      .901408    4.031231
          HospStay     .9226133   .0508043    -1.46   0.144     .8282238     1.02776
                                                                                    
        SS24_48Hrs   Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval]
                                                                                    



Log likelihood = -35.121433                     Pseudo R2         =     0.1844
                                                Prob > chi2       =     0.0262
                                                LR chi2(7)        =      15.88
Logistic regression                             Number of obs     =        105



> Hrs
. logistic SS24_48Hrs HospStay TotalComplications Home Age AEDNum vEEG_Sz SzRecurrence48



Note: _cons estimates baseline odds.
                                                                                    
             _cons      1.60973   1.443893     0.53   0.596     .2774877    9.338186
 SzRecurrence48Hrs     1.705958   1.038895     0.88   0.380     .5171345     5.62773
           vEEG_Sz     .3472928   .1950827    -1.88   0.060     .1154929    1.044326
            AEDNum     1.018424   .1685593     0.11   0.912     .7362858    1.408676
               Age     1.005794   .0121455     0.48   0.632      .982269    1.029883
              Home     1.573354   .8163657     0.87   0.382     .5690675    4.349999
TotalComplications     .7550627   .1925967    -1.10   0.271     .4579983    1.244807
          HospStay     .9993853   .0110054    -0.06   0.955     .9780462     1.02119
                                                                                    
         SSLT24hrs   Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval]
                                                                                    



Log likelihood = -65.047657                     Pseudo R2         =     0.0678
                                                Prob > chi2       =     0.2216
                                                LR chi2(7)        =       9.46
Logistic regression                             Number of obs     =        105



> rs
. logistic SSLT24hrs HospStay TotalComplications Home Age AEDNum vEEG_Sz SzRecurrence48H
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. regress SteadyState_hours Age 



                                                                                    
             _cons     50.00941   14.40511     3.47   0.001     21.41926    78.59957
            AEDNum     3.344278   2.687213     1.24   0.216    -1.989096    8.677652
           vEEG_Sz     6.540015   9.153285     0.71   0.477    -11.62672    24.70675
              Home    -19.20967   8.261488    -2.33   0.022    -35.60644   -2.812903
TotalComplications     1.929781    4.22448     0.46   0.649    -6.454642    10.31421
          HospStay     .2083533    .180061     1.16   0.250    -.1490179    .5657244
 SzRecurrence48Hrs    -2.691972   9.857534    -0.27   0.785    -22.25645     16.8725
               Age    -.3800354   .1919001    -1.98   0.050     -.760904    .0008331
                                                                                    
 SteadyState_hours        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                    



       Total    136191.414       104  1309.53283   Root MSE        =    34.611
                                                   Adj R-squared   =    0.0853
    Residual    116195.241        97  1197.88908   R-squared       =    0.1468
       Model    19996.1734         7   2856.5962   Prob > F        =    0.0271
                                                   F(7, 97)        =      2.38
      Source         SS           df       MS      Number of obs   =       105



> Sz AEDNum
. regress SteadyState_hours Age SzRecurrence48Hrs HospStay TotalComplications Home vEEG_
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       _cons     27.97223   4.438978     6.30   0.000     19.17152    36.77294
      AEDNum     3.682602   2.641466     1.39   0.166    -1.554361    8.919565
                                                                              
SteadyStat~s        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              



       Total    137486.525       107   1284.9208   Root MSE        =    35.689
                                                   Adj R-squared   =    0.0087
    Residual    135010.913       106  1273.68786   R-squared       =    0.0180
       Model     2475.6122         1   2475.6122   Prob > F        =    0.1662
                                                   F(1, 106)       =      1.94
      Source         SS           df       MS      Number of obs   =       108



. regress SteadyState_hours AEDNum 



                                                                              
       _cons     27.36923    4.43608     6.17   0.000     18.57131    36.16715
     vEEG_Sz     13.39327   7.187272     1.86   0.065    -.8609892    27.64753
                                                                              
SteadyStat~s        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              



       Total    136191.414       104  1309.53283   Root MSE        =    35.765
                                                   Adj R-squared   =    0.0232
    Residual    131749.632       103  1279.12264   R-squared       =    0.0326
       Model    4441.78207         1  4441.78207   Prob > F        =    0.0652
                                                   F(1, 103)       =      3.47
      Source         SS           df       MS      Number of obs   =       105



. regress SteadyState_hours vEEG_Sz 



                                                                              
       _cons     38.90909   4.296299     9.06   0.000     30.39126    47.42692
        Home    -18.04004   6.889406    -2.62   0.010    -31.69896   -4.381126
                                                                              
SteadyStat~s        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              



       Total    137486.525       107   1284.9208   Root MSE        =    34.903
                                                   Adj R-squared   =    0.0519
    Residual    129133.484       106  1218.24042   R-squared       =    0.0608
       Model    8353.04116         1  8353.04116   Prob > F        =    0.0101
                                                   F(1, 106)       =      6.86
      Source         SS           df       MS      Number of obs   =       108



. regress SteadyState_hours Home 



                                                                                    
             _cons     27.94723   4.115609     6.79   0.000     19.78764    36.10683
TotalComplications     6.457559   3.751235     1.72   0.088    -.9796292    13.89475
                                                                                    
 SteadyState_hours        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                    



       Total    137486.525       107   1284.9208   Root MSE        =    35.521
                                                   Adj R-squared   =    0.0180
    Residual     133747.42       106  1261.76811   R-squared       =    0.0272
       Model    3739.10596         1  3739.10596   Prob > F        =    0.0881
                                                   F(1, 106)       =      2.96
      Source         SS           df       MS      Number of obs   =       108



. regress SteadyState_hours TotalComplications 



                                                                              
       _cons     27.06239   4.129363     6.55   0.000     18.87552    35.24925
    HospStay     .3319099    .161179     2.06   0.042     .0123568    .6514631
                                                                              
SteadyStat~s        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              



       Total    137486.525       107   1284.9208   Root MSE        =    35.315
                                                   Adj R-squared   =    0.0294
    Residual     132197.91       106  1247.15009   R-squared       =    0.0385
       Model    5288.61579         1  5288.61579   Prob > F        =    0.0419
                                                   F(1, 106)       =      4.24
      Source         SS           df       MS      Number of obs   =       108



. regress SteadyState_hours HospStay 



                                                                                   
            _cons     29.74691   3.979823     7.47   0.000     21.85653     37.6373
SzRecurrence48Hrs      8.58642   7.959646     1.08   0.283    -7.194352    24.36719
                                                                                   
SteadyState_hours        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                   



       Total    137486.525       107   1284.9208   Root MSE        =    35.818
                                                   Adj R-squared   =    0.0015
    Residual    135993.562       106  1282.95813   R-squared       =    0.0109
       Model    1492.96373         1  1492.96373   Prob > F        =    0.2832
                                                   F(1, 106)       =      1.16
      Source         SS           df       MS      Number of obs   =       108



. regress SteadyState_hours SzRecurrence48Hrs 



                                                                              
       _cons     43.17313   9.790936     4.41   0.000     23.76165    62.58461
         Age    -.2143583   .1741977    -1.23   0.221    -.5597222    .1310056
                                                                              
SteadyStat~s        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              



       Total    137486.525       107   1284.9208   Root MSE        =     35.76
                                                   Adj R-squared   =    0.0048
    Residual    135550.149       106  1278.77499   R-squared       =    0.0141
       Model    1936.37678         1  1936.37678   Prob > F        =    0.2212
                                                   F(1, 106)       =      1.51
      Source         SS           df       MS      Number of obs   =       108



. regress SteadyState_hours Age 
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