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To “Does alcohol use have a causal effect on HIV incidence and disease progression? A review of the literature and a modeling strategy for quantifying the effect”
Modeling alcohol consumption in South Africa
Data on the prevalence of alcohol consumption, the per capita consumption of pure alcohol (estimated using recorded consumption (i.e., government statistics), and the unrecorded consumption (alcohol production not recorded by governments, such as illegal production and homebrew[1]) for South Africa in 2012 were obtained from the Global Information System on Alcohol and Health (GISAH) ([2]; for a description of the process to obtain data see [3,4]). The amount of alcohol consumed among current drinkers was estimated using 90% of the number reported in the data as reported by the per capita alcohol consumption statistic [5]. This discounting accounts for alcohol which is not consumed, as well as for the underestimation of alcohol consumption that is likely present in medical observational studies [6]. The distribution of alcohol consumption among current drinkers (those who have consumed alcohol but have not done so in the past year) was modeled based on the methods of Rehm and colleagues [7,8]. This method assumes that alcohol consumption among current drinkers is adequately modeled using a gamma distribution in all cases (see population survey review by [8]) and that there is a strong relationship between the mean alcohol consumption among current drinkers and the standard deviation, such that the standard deviation of the alcohol consumption distribution can be predicted using the mean alcohol consumption among current drinkers.
Population attributable fraction for new HIV infections.
The fraction of incident cases of HIV and the fraction of deaths, years of life lost and years lived with disability were estimated using a population attributable fraction (PAF) methodology [9]. This methodology combines data on alcohol consumption in a country and the relative risks (RRs) and uses the theoretical minimum risk for alcohol consumption of lifetime abstention (those who have not consumed at least one standard drink of alcohol in their lifetime). The PAF was estimated using Formula 1:
(Formula 1) 


Within Formula 1, Pabs represents the prevalence of abstention (both lifetime and current abstention, the latter being defined as having had no drink in the past year), PCD(x) represents the prevalence of current drinkers who consume a given amount of alcohol (denoted as x). Furthermore, RRCD(x) represents the RR of becoming infected with HIV for current drinkers (who consume a given amount of alcohol x) as compared to lifetime abstainers. In this estimation of the alcohol PAF of new HIV infections, the RR for abstainers is assumed to be equal to 1 (i.e., the risk of new HIV infection among abstainers).
The relative risk (in this case an odds ratio) used in the present study was calculated from the effect size d reported by Scott-Sheldon and colleagues [10] using Formula 2 ([11], chapter 7):
(Formula 2)


The resulting OR was 1.54 (95% CI 1.31–1.78). 
Alcohol population attributable fraction for non-adherence to highly active antiretroviral therapy
Estimates of excess HIV/AIDS mortality attributable to non-adherence to highly active antiretroviral therapy (HAART) due to the consumption of alcohol are outlined elsewhere [12]. These estimates combine data on HIV/AIDS mortality, the prevalence of people who require and are receiving HAART (obtained from the Report on the Global AIDS Epidemic), the mortality risk for those individuals who do and do not receive HAART [13], the mortality risk for those individuals who adhere to HAART and for those who do not [14], and the hazard of not adhering to HAART for current drinkers as compared to lifetime abstainers [15]. 
Estimation of uncertainty intervals
The estimation of the 95% uncertainty intervals (UIs) was obtained from a Monte Carlo simulation (see [16] for more details). This simulation estimated the UIs by drawing 40,000 samples of the lowest level parameters from their respective random error distributions, and then using these estimates to formulate 40,000 PAFs. The variance of these PAFs was then used to estimate the error distribution of the PAFs and construct 95% UIs.
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Uncertainty intervals for estimates presented
Table A1. Prevalence of heavy drinkers among adults (15 years of age and older) in South Africa, 2012
	Prevalence
	Point estimate
	Lower estimate
	Upper estimate

	Among current drinkers
	
	
	

	
	Total
	29.6%
	24.7%
	32.3%

	
	Men (>= 61 grams per day)
	36.8%
	33.6%
	38.7%

	
	Women (>= 49 grams per day)
	15.6%
	6.3%
	20.4%

	Among the total population 
	
	
	

	
	Total
	12.0%
	9.3%
	14.1%

	
	Men (>= 61 grams per day)
	20.7%
	17.9%
	23.0%

	 
	Women (>= 49 grams per day)
	4.1%
	1.5%
	5.9%





Table A2. Alcohol-attributable fractions caused by HIV infections contracted during condomless sex attributable to alcohol consumption in South Africa, 2012 
	Prevalence
	Point estimate
	Lower estimate
	
	Upper estimate

	Incidence
	
	
	
	

	
	Total
	3.9%
	1.8%
	
	6.0%

	
	Men
	7.4%
	4.2%
	
	10.6%

	
	Women
	2.2%
	0.7%
	
	3.8%

	Deaths
	
	
	
	

	
	Total
	4.5%
	2.2%
	
	6.8%

	
	Men
	6.8%
	3.8%
	
	9.8%

	
	Women
	2.3%
	0.6%
	
	3.9%

	Years of life lost
	
	
	
	

	
	Total
	4.3%
	2.1%
	
	6.5%

	
	Men
	6.6%
	3.7%
	
	9.4%

	
	Women
	2.2%
	0.7%
	
	3.8%

	Years lived with disability
	
	
	
	

	
	Total
	4.4%
	2.1%
	
	6.7%

	
	Men
	6.8%
	3.8%
	
	9.8%

	
	Women
	2.3%
	0.7%
	
	4.0%

	Disability-adjusted life years
	
	
	
	

	
	Total
	4.3%
	2.1%
	
	6.5%

	
	Men
	6.6%
	3.7%
	
	9.5%

	 
	Women
	2.2%
	0.7%
	
	3.8%






Table A3. Incident cases of HIV attributable to alcohol consumption in 2012 in South Africa and the burden of HIV attributable to alcohol consumption in 2012 in South Africa. 
	Prevalence
	Point estimate
	Lower estimate
	Upper estimate

	Incidence
	
	
	

	
	Total
	 18,200 
	 8,400 
	 28,000 

	
	Men
	 11,200 
	 6,300 
	 16,000 

	
	Women
	 7,000 
	 2,100 
	 12,000 

	Deaths
	
	
	

	
	Total
	 12,200 
	 6,000 
	 18,400 

	
	Men
	 9,300 
	 5,100 
	 13,600 

	
	Women
	 2,900 
	 900 
	 4,800 

	Years of life lost
	
	
	

	
	Total
	 634,800 
	 309,300 
	 960,100 

	
	Men
	 477,200 
	 259,200 
	 695,200 

	
	Women
	 157,600 
	 50,200 
	 264,800 

	Years lived with disability
	
	
	

	
	Total
	 44,000 
	 21,300 
	 66,700 

	
	Men
	 32,600 
	 17,700 
	 47,400 

	
	Women
	 11,400 
	 3,600 
	 19,300 

	Disability-adjusted life years
	
	
	

	
	Total
	 678,800 
	 330,600 
	 1,026,800 

	
	Men
	 509,700 
	 276,800 
	 742,700 

	 
	Women
	 169,100 
	 53,800 
	 284,100 
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