
Exercise:	Time-varying effect models with a continuous outcome

Note: You must have SAS installed on your machine to complete this exercise. 

[bookmark: _GoBack]For this assignment, use the data set available (practicedata). This is a simulated dataset of a longitudinal study with up to four measurement occasions per person, similar to the Add Health public use data. A codebook for the data was included in the download. A full codebook for AddHealth is available on Angel.

Download the TVEM SAS macro (version 3.1.1 or higher) from methodology.psu.edu and copy to a designated folder on your computer. At the top of your SAS program be sure to include a statement that points to the location of the practicedata.sas7bdat data file, and use an “Include” statement that points to the location and file name of this TVEM macro. (More details can be found in the macro’s user guide.) 

In this assignment you will run a TVEM to estimate the effect of closeness to mother on depressive symptoms across adolescence and young adulthood. The final model will be as follows




1. Run an intercept-only TVEM for the outcome of depressive symptoms (depression). Use the p-spline method for model selection. Interpret the intercept-only model. Include SAS code that specifies the model and the relevant figure. In a brief paragraph, describe your interpretation of the model, with a focus on how the level of depressive symptoms varies by age.

Interpret all parameters in the model, specifically the coefficient function for the intercept. Include your SAS code that specifies the TVEM model, relevant figures in the SAS output, and interpretation of the intercept parameter with this assignment.


Code:
%TVEM(Method = p-spline,
    dist=normal,
    data = practicedata,
    id = id,
    time = age,
    dv = depression,
    tvary_effect = x0,
	random = none,
    knots = 10
);  

Output:
[image: The SGRender Procedure]

This plot shows that the level of past-week depressive symptoms reported differs by age. The distribution is bimodal, with two peaks (around ages 16 and 34). At age 10, the estimated level of depressive symptoms is about .55 (on a scale of 0-3). This increases to around .72 at age 16, after which it decreases. The level of symptoms is about .6 at age 25, and begins to increase again at that age, peaking at .73 at age 34. It then decreases again.

2. Run the full model which estimates the time-varying effect of marijuana use (marijuana) on depressive symptoms. 

Interpret the output, focusing on the effect of marijuana use on depressive symptoms. How does this effect vary over time? During what periods is this effect significant? Include your SAS code that specifies the TVEM model, relevant figures in the SAS output, and interpretation of parameters with this assignment.





Code:
%TVEM(Method = p-spline,
    dist=normal,
    data = practicedata,
    id = id,
    time = age,
    dv = depression,
    tvary_effect = x0 marijuana,
	random = none,
    knots = 10 10
);  


 [image: The SGRender Procedure]

The effect of marijuana use on depressive symptoms is significant and positive from ages 10-34. This means that using marijuana use is associated with higher levels of depressive symptoms. However, the strength of this association changes over age. The association is strongest among preteens, where using marijuana is associated with a 30% - 50% higher level of depressive symptoms. This decreases until about age 28, when marijuana use us associated with only 7% higher depressive symptoms. The association increases again after this, but becomes non-significant by age 34. 
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Coefficient Curve and 95% Confidence Band for Covariate: x0
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