Jean Digitale 

Outcome: BMI

Exposure: Number of fruits and vegetables eaten per day		

[bookmark: _GoBack]Effect modifier: Parental obesity (binary yes/no)

Hypothesis: Eating more fruits and vegetables decreases BMI, the effect is greater
among those who do not have obese parents.

gen fv = rpoisson(2.5)
gen op = runiform()<0.3
gen bmi_e = rnormal()

gen bmi = 27 - 0.5*fv + 3*op + 0.35*fv*op + bmi_e

Population Average
Fruit/Veg	95% CI LB	95% CI UB
-.4346362	-.6679885	-.2012839
-.1994715	-.4608322	.0618893
-.4863123	-.7664591	-.2061655
-.3891507	-.6597363	-.1185651
-.4290852	-.661795	-.1963754
-.6763065	-.9357138	-.4168993
-.1740689	-.4399837	.0918458
-.5256417	-.8017185	-.2495649
-.2293957	-.4759587	.0171673
-.2669788	-.5043237	-.0296339

Among those without obese parents
Fruit/Veg	95% CI LB	95% CI UB
-.5146738	-.6273006	-.4020471
-.5909319	-.7486622	-.4332016
-.4545081	-.6124381	-.296578
-.5065081	-.6569529	-.3560632
-.4610491	-.5894228	-.3326754
-.6017902	-.7196975	-.4838828
-.2775603	-.4407015	-.114419
-.4373005	-.5847313	-.2898698
-.392384	-.5222472	-.2625207
-.3362786	-.4643613	-.208196


Among those with obese parents
Fruit/Veg	95% CI LB	95% CI UB
-.2664316	-.4980542	-.0348089
-.0395428	-.286283	.2071974
-.1422129	-.4267437	.142318
-.2800874	-.5916145	.0314396
-.0542716	-.3638939	.2553506
-.1868141	-.4822671	.108639
.0317481	-.1979146	.2614107
-.2723874	-.5283939	-.016381
.1135678	-.0848176	.3119533
-.1585047	-.3285156	.0115062



Treatment effect set to 0
gen bmi = 27 - 0*fv + 3*op + 0*fv*op + bmi_e
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Power

1. STATA command: 0.0785; Simulation: 0.0760      

2. STATA command: 0.0570; Simulation: 0.0530      

3. STATA command: unable to estimate; Simulation: 0.0460
Power is the probability you will reject the null if the alternative is true. Here, the alternative is that there is no difference, which is equal to the null. Thus, the probability that you will reject the null when the null is true (alpha), is equal to the probability that you will reject the null when the alternative is true. Here alpha is set to 0.05.

For each of the 3 settings above, what is the power to detect whether the ratio of the means=1?
1-alpha = 0.95
Here, we want to know the probability that we correctly come to the conclusion that there is no difference in the means. Thus, this is the probability of not rejecting the null when the null is true, equivalent to 1-alpha. 




. * Power # 1

. clear all

. power twomeans 0.02 0.12, sd(1) n(100)

Estimated power for a two-sample means test
t test assuming sd1 = sd2 = sd
Ho: m2 = m1  versus  Ha: m2 != m1

Study parameters:

        alpha =    0.0500
            N =       100
  N per group =        50
        delta =    0.1000
           m1 =    0.0200
           m2 =    0.1200
           sd =    1.0000

Estimated power:

        power =    0.0785

. set seed 5

. program define power_sim
  1.         clear
  2.         set obs 100
  3.         gen x = _n <= 50
  4.         gen y = rnormal(0.02, 1) if x==0
  5.         replace y = rnormal(0.12, 1) if x==1
  6.         regress y x
  7.         lincom x
  8. end

. 
. simulate        pval = r(p), nodots reps(1000): power_sim

      command:  power_sim
         pval:  r(p)


. gen plt05=pval<0.05

. tab plt05

      plt05 |      Freq.     Percent        Cum.
------------+-----------------------------------
          0 |        924       92.40       92.40
          1 |         76        7.60      100.00
------------+-----------------------------------
      Total |      1,000      100.00

. 
. * Power # 2
. clear all

. power twomeans 0.02 0.12, sd(2) n(100)

Estimated power for a two-sample means test
t test assuming sd1 = sd2 = sd
Ho: m2 = m1  versus  Ha: m2 != m1

Study parameters:

        alpha =    0.0500
            N =       100
  N per group =        50
        delta =    0.1000
           m1 =    0.0200
           m2 =    0.1200
           sd =    2.0000

Estimated power:

        power =    0.0570

. 
. set seed 5

. program define power_sim
  1.         clear
  2.         set obs 100
  3.         gen x = _n <= 50
  4.         gen y = rnormal(0.02, 2) if x==0
  5.         replace y = rnormal(0.12, 2) if x==1
  6.         regress y x
  7.         lincom x
  8. end

. 
. simulate        pval = r(p), nodots reps(1000): power_sim

      command:  power_sim
         pval:  r(p)


. gen plt05=pval<0.05

. tab plt05

      plt05 |      Freq.     Percent        Cum.
------------+-----------------------------------
          0 |        947       94.70       94.70
          1 |         53        5.30      100.00
------------+-----------------------------------
      Total |      1,000      100.00

. 
. * Power 3
. * power twomeans 0.3 0.3, sd(1) n(500)
. * power = alpha
. 
. clear all

. set seed 5

. program define power_sim
  1.         clear
  2.         set obs 500
  3.         gen x = _n <= 250
  4.         gen y = rnormal(0.3, 1) if x==0
  5.         replace y = rnormal(0.3, 1) if x==1
  6.         regress y x
  7.         lincom x
  8. end

. 
. simulate        pval = r(p), nodots reps(1000): power_sim

      command:  power_sim
         pval:  r(p)


. gen plt05=pval<0.05

. tab plt05

      plt05 |      Freq.     Percent        Cum.
------------+-----------------------------------
          0 |        954       95.40       95.40
          1 |         46        4.60      100.00
------------+-----------------------------------
      Total |      1,000      100.00

. 
end of do-file
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