Imputed Pre-treatment Blood Pressure

Pre-treatment values are estimated based on type of drug, observed blood pressure, and demographics.  The model used is derived from the subset of new drug users throughout the study (that is, using the pre and post treatment values for the new users).  The model to impute pre-treatment blood pressures was developed to include: observed on-treatment systolic and diastolic blood pressures, age, gender, race/ethnicity, body mass index, diabetes, HDL and total cholesterol, smoking status (never/former/current), indicators for each class of anti-hypertensive medication (beta blockers, calcium channel blockers, diuretics, ace inhibitors/angiotensin II receptor blockers, vasodilators),   all two-way interactions between different medication types, and two way interaction between each of gender and race/ethnicity with each medication type.   To incorporate the additional variability inherent in having to estimate the pre-treatment biomarker values, we use multiple imputation techniques:  10 imputations are created for each of SBP and DBP.   Models using the imputed values are repeated 10 times and results are pooled using a set of rules proposed by Rubin.   Instructions for performing such an analysis in Stata are given below.    There are two relevant citations to use.   The first describes the general statistical technique of using imputed pre-treatment values, using cholesterol as an example.  The second paper includes the description of the blood pressure imputation methods.  
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Instructions for Multiple Imputation Models using Imputed Pre-treatment Blood Pressure in Stata
Data sets needed:

1. The Imputed blood pressure dataset (MESAe1_ImputedBP_20130521) with one observation per person for MESA classic. There are 20 variables (presbp1-presbp10 & predbp1-predbp10) representing the imputed pre-treatment systolic and diastolic blood pressures for 10 different imputations. For those participants not on hypertensive meds at each exam the values are the observed BP. For those on hypertensive meds these values are the imputed pre-treatment levels. Thus, each variable represents the pre-treatment BP levels for the MESA cohort.



2. You will need your phenotype or endpoint dataset.
Structure of the data in order to use multiple imputation:

The micombine command in Stata requires the data to be “stacked”. That is, there will be 10 replications of the data where all variables will be identical except for pre-treatment blood pressure, which will differ for each of the 10 replications. For convenience in terms of merging your phenotype and covariate data, the imputed data are stored in wide format (i.e. one row per subject). The data can then be easily “stacked” using the reshape command: 
reshape long presbp predbp, i(idno) j(_mj)

It is necessary to create the indexing variable (e.g. _mj) in order to use the micombine routine. This variable represents the imputation number (1-10) for the imputed or stacked data. Micombine also uses one other indexing variable to specify observations within an imputation. IDNO works for this variable so it is not necessary to create a new variable.

Fitting a models using the multiple imputations:
Sample micombine call:  

** Association of pre-treatment BP on coronary artery calcification (CAC):
micombine reg agatpm1c presbp predbp age1c gender1 i.race1c bmi1c i.dm031c i.cig1c, impid(_mj) obsid(idno) robust 
