Technical Appendix
Method for Adjusting HIV Prevalence for the Effect of Antiretroviral Therapy on Survival
To allow valid comparisons to be draw between the measured prevalence levels in 2002, 2005 and 2008, and to allow the previously described method of estimating mortality among those HIV infected but not on ART to be used correctly, we modify the observed HIV prevalence level in 2008 to remove the effect of antiretroviral therapy (ART) on survival. The adjusted 2008 prevalence estimate represents the expected prevalence level if treatment were not available. To do this, and following others [1], we subtract from the HIV prevalence measurement in 2008 the proportion of people in that survey who would not be alive if there were no treatment. This is not exactly the same as the number of people receiving treatment because, depending on the way in which treatment is initiated, some of these will have survived for some time even without treatment.

Formally, let 
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 be the proportion of the population in that age-group and year currently receiving ART; and, 
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be the proportion of people receiving treatment in that year that are alive due to the treatment (i.e. they would have died without treatment).

 The corrected prevalence (
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The fraction of those on treatment that are alive due to treatment (
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) is estimated in the following way: let 
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be the mortality rate during the first years of treatment; 
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be the mortality rate for those who need treatment but for whom treatment is not available; 
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be the number of people starting treatment between times 
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is the number of people on treatment that year (the trend in 
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 is inferred from available data on ART distribution). Thus,
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can be calculated:
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Consider cohorts of infected individuals reaching the point at which treatment is/would be started in year 
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 - call this “cohort 
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”: if the cohort does not have treatment, the number surviving after 
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; but, if the cohort does have treatment, the number surviving is: 
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. Therefore, the number of people alive due to treatment in year 
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If 
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 is the year when treatment first became available, then the total number of people alive in year 
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due to treatment is:
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From this, we calculate:
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A second-order polynomial was fitted to the sentinel data on number on treatment, which was used to inform the trend in  
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(Figure S1).

For the point estimates, we used 
[image: image32.wmf]1

=

a

 to represent treatment being started usually one year before death would otherwise be expected [2,3,4] and, 
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 to represent 10% mortality rate during the first years of treatment 
 ADDIN EN.CITE 

[4,5]
. We also assessed the uncertainty (reflected as error bars in Figure 3 and quoted uncertainty intervals in the main text) in the estimate of excess prevalence by making alternate assumptions about the ART adjustment: (i) that ART would have a greater effect on HIV prevalence (lower mortality on ART 
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); and, (ii) that ART would have a lesser effect on HIV prevalence (higher mortality on treatment 
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