Appendix A
A1. AIDS cases as adjusted for HIV prevalence
We create time-varying estimates of HIV prevalence rates in the U.S. and in each MSA by calculating values of Iit and adjusting for HIV seroprevalence as described below. Time-varying HIV prevalence rates among PWID, for the U.S. and MSAs, and year were estimated using previously published data and then lagged 5 years. 
Iit= IUSt * (Ait5 / Hit5) / (AUSt5/ HUSt5)


where

Iit – Estimated number of PWID in the MSA i in year t;

IUSt – Estimated number of PWID in the U.S. in year t;
Ait – Number of AIDS cases diagnosed in PWID in the MSA i in year t;

AUSt – Number of AIDS cases diagnosed in PWID in the U.S. in year t;

Hit5 – Estimated number of HIV cases among PWID in the MSA i in year t -5;

HUSt5 – Estimated number of HIV cases among PWID in the U.S. in year t -5

HUSt5 – Estimated number of HIV cases among PWID in the US in year t -5. Given that no standard national HIV prevalence estimates exist for PWID over time [1, 2, 3, 4], we developed methods to estimate U.S. HIV prevalence rates for PWID for 1992-2008. Our annual U.S. HIV prevalence estimates for PWID are derived from a review of published literature and conference abstracts, as well as web-based searches and inquiries of researchers [5, 6, 7, 8]. To be eligible, HIV prevalence rates from studies had to have been conducted during 1992–2010 and only included those where HIV transmission risk category was injection drug use. We derive two sets of national HIV prevalence estimates and average these for a final annual U.S. HIV estimate from: (1) previously-published HIV prevalence rates for PWID in 96 MSAs (1992-2002) by Tempalski and colleagues [5]; and (2) prevalence estimates taken from Karon et al (1996) [6] and as reported by Morbidity and Mortality Weekly Report [7, 8]. For each set of estimates, we use generalized linear regression modeling (GLM) to predict HIV prevalence estimates in years where data were missing. The model corrects for missing data and includes linear and quadratic effects of time, measured as years since 1992.  

We first extend previously published estimates of HIV prevalence rates [5] for years 1992-2002 to include years 2004-2008. The annual point estimates were obtained by multiplying the HIV prevalence rate by the total number of PWID for each MSA and year for 1992-2002. We then calculated an annual total by summing each value by year and dividing by the annual number of U.S. PWID. Using results from the GLM, we use years 1992-2002 to predict years 2003-2008, the resulting predicted values for 2003-2008 replace missing values for these years.

Our second set of national HIV prevalence estimates are derived from national point estimates from previously published data sources [6, 7, 8]. The three different data sources and methods used in estimating PWID infected with HIV in the U.S. in years 1992 (16%); 2006 (16.3%) and 2008, (17.2%) are consistent across studies. Using the same methodological approach as above, we utilize GLM to predict where specific years of national HIV prevalence rates were missing. 

Figure S1 depicts both sets of national HIV prevalence estimates for PWID: (1) published prevalence estimates; (2) predicted values over time; and (3) the final averaged estimate. The mean U.S. HIV prevalence rate over time was 12.4; standard deviation 1.45; median 12.0; percentile range 11-13. Over all, the mean national HIV prevalence rate among PWID declined from 15.0% in 1992 to 10.7% in 2008. We further time lag these national estimates to correspond to our equation in year t -5.          
Figure S1:  Estimation of Annual U.S. HIV Prevalence Rates among People Who Inject Drugs, Observed and Predicted Values
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Hit5 - Estimated number of HIV cases among PWID in the MSA i in year t -5. For MSA-level HIV prevalence data, we utilize published HIV prevalence rates among PWID as estimated by Tempalski and colleagues (2009) [5].  Tempalski and colleagues created longitudinal PWID-HIV prevalence estimates in 96 MSAs during 1992–2002. Using data derived from a number of independent data sources, Tempalski et al (2009) [5] developed two sets of estimates based on independent methodologies: (1) calculating CTS-based Method (CBM) using regression adjustments to CDC CTS; and (2) calculating the PLWA-based Method (PBM) by taking the ratio of the number of injectors living with HIV to the numbers of injectors living in the MSA. Lastly, the mean of CBM and PBM was used to calculate over all HIV prevalence rates for 1992–2002.
 
Finally, for the purpose of our AIDS cases adjustment formula, we employ these longitudinal PWID-HIV prevalence estimates lagged at year t -5.
A2. Adjustment of AIDS diagnoses for the proportion of PWID testing positive for HIV

To reduce potential bias due to variation among MSAs in relative HIV prevalence, we adjusted the proportion of PWID who were in each subpopulation from the AIDS data (PijAIDS_adj) for HIV prevalence among PWID calculated from CTS data using the following formula:
PijAIDS_adj = (SubpopijAIDS / Subpopij) / (TijAIDS / Tij)

where 

SubpopijAIDS = Number of PWID AIDS cases in each subpopulation in study year i, MSA j 

Subpopij = Proportion of PWID in each subpopulation testing positive for HIV in CTS data in study year i, MSA j 

TijAIDS = Number of total AIDS cases of PWID in study year i, MSA j 

Tij = Proportion of PWID testing positive for HIV in CTS data in study year i, MSA j 

This formula assumes that the yearly HIV proportions of PWID subpopulations and of total PWID who test positive for HIV in CTS data in each MSA reflect HIV prevalence in their respective underlying populations. It is important to note that CTS data represent the number of tests and positive results, not the number of individuals testing positive.
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