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eAppendix:  Detailed Methods for Predictive Associations 
 

Discrete-time survival analysis with person-month the unit of analysis11 was used to 

study associations of predictors with suicides and accident deaths. The general model form was: 

𝑌𝑡 = 𝑔(𝛼𝑋𝑡 + 𝛽𝑍𝑠<𝑡 + γ𝑇 + 𝜀), 𝜀~𝐹(𝜀), (1) 

where 𝑌𝑡 represents a dichotomous outcome (suicide or accident death) in person-month t, 𝑋𝑡 

represents a vector of characteristics (e.g., age, sex, rank) true for the soldier in month t, some of 

which can vary over time, 𝑍𝑠<𝑡 represents a vector of Army entry characteristics (AFQT score, 

whether the soldiers entered with an accession waiver); T represents time (person −

month);𝛼, 𝛽, and 𝛾 represent parameters to be estimated, and 𝜀 represents the error term. In 

these analyses, 𝐹(𝜀), the error distribution, is the logistic distribution, and 𝑔(∙) is the indicator 

function for positive values. 

As some potentially important predictors of suicide and accident deaths are highly inter-

related (e.g., soldier age, rank, and length of Army service; education and rank), the analysis of 

predictors is based on bivariate versions of the above model. That is, we consider only one 

substantive predictor at a time along with a control for person-month. χ2 tests were used in each 

such model to evaluate whether the suicide rate was uniform across the values of the predictor 

variables for soldiers overall. Each bivariate analysis was also stratified by the three broad 

deployment status categories of never, currently, and previously deployed. Suicide rates were 

calculated per 100,000 person-years of active service for soldiers with each value of each 

predictor. We also evaluated whether the associations of predictors with outcomes varied 

significantly across deployment status categories 

To evaluate the possibility that the rise in the Army suicide rate since 2004 is related to 

changes in composition of the Army, we estimated the full multivariate version of Equation (1) 
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separately using data from 2004-2005, 2006-2007, and 2008-2009 and evaluated whether 

parameters varied significantly over these different time periods. We then simulated what the 

Army suicide and accident death rates would have been in 2006-2007 and 2008-2009 if Army 

composition in those years had been the same as in 2004-2005. We did this, using the above 

notation, by letting 𝑌�𝑖 = 𝑔�𝛼�[2004−2005]𝑋𝑖 + �̂�[2004−2005]𝑍𝑖� represent the predicted probability 

of mortality for the ith person-month in 2004-2005, 𝑌�𝑖 = 𝑔�𝛼�[2006−2007]𝑋𝑖 + �̂�[2006−2007]𝑍𝑖� the 

predicted probability of mortality for the ith person-month in 2006-2007, and so on. For the 

simulation, we then calculated 𝑌�𝑖 = 𝑔�𝛼�[2006−2007]𝑋𝑖 + �̂�[2006−2007]𝑍𝑖� and 

𝑌�𝑖 = 𝑔�𝛼�[2008−2009]𝑋𝑖 + �̂�[2008−2009]𝑍𝑖�, respectively, for each person-month in our 2004-2005 

sample, and then averaged the predicted probabilities of suicide death across the respective 

simulations. The resulting numbers represent the predicted mortality rates for 2006-2007 and 

2008-2009, respectively, under two assumptions: that the distributions of characteristics in those 

periods were the same as in 2004-2005, but that the relationships between the covariates and 

mortality (i.e., 𝛼 and 𝛽) in a given period remains as estimated for that period (e.g., that 2006-

2007 parameter estimates would continue to apply in that period, even if covariates were at 

2004-2005 levels). 

 

 
 
 


