S6 File. Analyses with the InterVA-4 model for Cause-of-Death (CoD) attribution

All analyses were repeated with the InterVA-4 model to assign causes of death [1]. We used the R version (v1.5) of the model with the replicate option set to false, which fixes known bugs from InterVA v.4.02 [2]. InterVA generates one to three probable CoDs with their corresponding likelihoods (not necessarily summing to 100%) or an indeterminate CoD with 100% likelihood. If the likelihood does not sum to 100%, the residual fraction is assigned an indeterminate status. Likelihoods were summed by sex, age group, HIV status, and CoD group to estimate cause-specific mortality fractions. As with the analyses based on InSilicoVA, deaths with incomplete VAs were excluded. 
The model was run with malaria prevalence set to low and HIV prevalence set to high for the known HIV positive population, and with both malaria and HIV prevalence set to low for the known HIV negative population. CoD attribution was done separately by HIV status to minimize misclassification of HIV-associated deaths. InterVA uses the same CoD classification scheme as InSilicoVA, but does also classify a portion of the deaths as indeterminate. In contrast, InSilicoVA attributes deaths with weakly specified causes to the residual categories of other communicable and other non-communicable diseases. 

Fig A. Cause-specific mortality fractions for adult deaths using InterVA-4 to assign cause of death, by sex and HIV status (2010-2014) 
1. HIV negative			(b) HIV positive
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Fig A summarizes the cause-specific mortality fractions by sex and HIV status. In the HIV negative population, non-communicable diseases were responsible for the majority (74%) of female deaths and just over half (54%) of male deaths, and communicable diseases caused more male deaths than female deaths (30% and 17%, respectively). Cardiovascular disease was the primary killer of women (30%); and pulmonary TB was the leading killer among men (22%). Injury-related deaths were also common among men (15%), but not as frequent among women (6%). InterVA-4 was unable to determine the CoD for 3% of women and 1% of men.

Among PLHIV, approximately three quarters of all deaths were caused by HIV/AIDS or TB (73% of female deaths and 78% of male deaths), with a higher proportion of women dying from HIV/AIDS than men, and a higher proportion of men dying from TB. Non-communicable diseases were responsible for 11% of male deaths and 13% of female deaths. External causes accounted for 8% and 3% of male and female deaths, respectively. Among PLHIV, the cause of death could not be determined for 5% of female deaths and under 1% of male deaths. 
The age-cause decomposition of the sex differences in adult LE by HIV status are shown in Fig B. Table A aggregates the contributions for each cause over age. Among HIV negatives, the female mortality advantage mostly resulted from lower mortality rates due to pulmonary TB, injuries, and non-communicable diseases. Differences in injury-related mortality contributed 4.0 years to the female LE advantage, and this was mostly accrued among individuals under 45 years of age. Excess male mortality from pulmonary TB and non-communicable diseases were responsible for a female advantage of 4.4 and 4.3 years, respectively, and this was mostly accrued among individuals above age 45.
Among PLHIV, pulmonary TB was the most common cause for men’s excess mortality, accounting for 7.4 years of the 11.2 year gap in adult LE. The second most important factor was HIV/AIDS, which reduced men’s adult LE by 1.9 years compared to women. Excess male mortality from injuries accounted for an additional 1.7 years of the LE difference between men and women. 
Fig B. Age-cause decomposition of the female advantage in adult life expectancy using InterVA-4 to assign cause of death, by HIV status (2010-2014)
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Table A: Contribution of each cause of death (CoD) to the female advantage in adult life expectancy using InterVA-4 to assign CoD, by HIV status (2010-2014)

	Cause of death
	HIV negative
	HIV positive

	
	Sex life-year
 difference
	% *
	Sex life-year 
difference
	%*

	HIV/AIDS related 
	0.4
	3.0
	1.9
	16.3

	Pulmonary tuberculosis 
	4.4
	32.6
	7.4
	63.6

	Other communicable diseases 
	0.4
	3.0
	-0.0
	-

	Malignant neoplasms 
	1.3
	9.6
	0.4
	3.4

	Cardiovascular disease 
	1.2
	8.9
	0.0
	0.3

	Other non-communicable diseases 
	1.8
	13.3
	0.2
	1.7

	Maternal causes 
	-0.2
	-
	-0.1
	-

	Injuries 
	4.0
	29.6
	1.7
	14.6

	Indeterminate 
	-0.0
	- 
	-0.0
	-

	Total
	13.1
	100
	11.2
	100


Notes: * Percent of the sum of positive differences in adult. 

[bookmark: _GoBack]The two VA interpretation tools lead to similar conclusions regarding the causes of death that are responsible for the female mortality advantage. Among PLHIV, both point at pulmonary TB as the most important cause for the mortality differences, but InterVA explicitly ascribes a non-negligible fraction of the LE disparity to HIV/AIDS. This discrepancy should perhaps not come as a surprise given that both causes are often difficult to separate on the basis of a VA interview [3].
Both models also suggest that pulmonary TB is the most important cause for the gender differences in adult LE. In addition, InSilicoVA attributes a non-negligible share of excess male mortality to unspecified communicable diseases, whereas InterVA ascribes greater importance to neoplasms and cardiovascular diseases as the underlying cause for the sex differences in mortality.  Both VA interpretation tools weigh the importance of injuries equally. 
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