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1 Life tables and truncated metrics

We estimated life tables using standard methods and truncated life expectancy from birth to
age 85, denoted gsey = [ 085 £(x) dx, where £(x) is the life table survival function and the

radix of the population is zero, £(0) = 1. Additionally, the life table distribution of deaths, or
f(x) =4€(x) —€(x + 1), was used to calculated the modal age at death or age where the
maximum f (x) is found, and the standard deviation from age 0 to 85, as SD =

(I aseoy? (o)
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2 Age- and cause-specific life-years lost (LYL)

We used cause-specific life-years lost before age 85, or g5a}, to assess the contribution of
each cause of death to the total life span variation.! We calculated the life-years lost due to
different causes of death by focusing on the cumulative life table distribution of deaths, or
f(0,x) = | Ox f(a) da from age 0 to x, which was further subdivided into the different causes
of death, or (0, x, i) for cause i. For our 4 mutually exclusive causes of death, the number of
life-years lost to each cause of death between ages 0 and 85 was calculated as

gs9h = [ 085 f(0,x,i)dx. When added over all causes, the overall life-years lost is the
complement of the truncated life expectancy gse, between these ages, as they add to 85
years, gsdy = Y.ieq gs9h. Additionally, we also studied the age-contribution of life-years lost
as the product of the age- and cause-specific life table distribution of deaths, or f(x, i) at age

x and cause 7, with the remaining years to age 85, or (85-x). In the latter perspective, the life-
years lost to each cause of death between ages 0 and 85 are calculated as

6s9b = [ f(x, (85 — x)dx.

Figures Al and A2 present the two perspectives of looking at life-years lost: horizontally
slicing - using the life table distribution of deaths, f(x); or vertically slicing — using its
cumulative life table distribution of deaths f(0, x). As observed in Figure Al the two
perspectives are equivalent and return the same total life-years lost, gs9, . However, the age-
contribution allows us to additionally quantify the lifespan burden of life-years lost by age.

Figure Al. Horizontally slicing calculations of life years lost.
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Figure A2. Vertically slicing calculations of life-years lost.
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Formally, this can be shown by noticing the analogy of life expectancy which can be
calculated as the average years lived based on the survival function (vertically slicing) or as

the average age at death based on the life table distribution of deaths (horizontally slicing)
85 85

g5€0 = P(x)dx = f xf(x)dx.
0 0

Similarly, life-years-lost can be calculated as the complement of the survival function
(vertically slicing) or as the complement to age 85 from the age at death distribution

(horizontally slicing), as
85 85

5
8599 = fog [1—-20)]dx = ) f(0,x)dx = ) f(x)(85 — x)dx.
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3 Confidence intervals (CI)

The uncertainty in life table measures was estimated with a simulation approach by
generating 1000 draws from the distribution of sex, site, and time-period age-specific deaths
and death rates for each population using the binomial distribution. With each draw of the
death rates, a simulated life table was created. We derived 95% uncertainty intervals from the
2.5 and 97.5 percentiles of the resulting 1,000 estimates of life expectancy and the other life
table metrics.? To compute the uncertainty of life-years lost by causes of death, we further
resampled death numbers for each cause of death (1,000 iterations) using multinomial
distributions, conditional on sex, site, time-period and age-groups.>
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4 Comparison with InterVA-5

Figures A3-AS5 show the cause of death figures presented in the manuscript using InterVA-5*
as an alternative model for cause of death attribution. This allows for an assessment of the
sensitivity of the results to the choice of VA model, as well as comparison with earlier work
that has used InterVA instead of InSilicoVA. For each death with a complete verbal autopsy
interview, the model assigned up to three likely causes of death consistent with the signs and
symptoms or an indeterminate cause of death. InterVA-5 was run with malaria prevalence set
to low and HIV prevalence set to high. We then grouped causes of death into the following
broad categories using the same approach as in the manuscript with the addition of an
indeterminate group: HIV/AIDS/TB; other communicable diseases, maternal and perinatal
conditions (excluding HIV/AIDS/TB; ICD); noncommunicable diseases (NCD); external
causes (e.g., accidents and injuries; EXT); and indeterminate causes (IND). Overall, the
results are similar to the results from InSilicoVA presented in the manuscript. The main
difference is the classification of deaths as indeterminate in the InterVA approach,
particularly in older ages.
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Figure A3. Probabilities of survival and deaths from different causes for individuals aged 0-85 years by sex and time-period based on InterVA-5

results, Agincourt Health and socio-Demographic Surveillance System (AHDSS) and Africa Health Research Institute (AHRI).
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Figure A4. Percentage of life-years lost by cause of death by sex over time at Agincourt Health and socio-Demographic Surveillance System
(AHDSS) and Africa Health Research Institute (AHRI) based on InterVA-5 results.

AHDSS AHDSS AHRI AHRI

Females Males Females Males

0.60
055
050
045
040
035
030
025
020

BUAH

aol

8
aoN

1xa

ani

0.10 ,_'—'_—/ ’\/

1994-1998 1999-2003° 2004-2008 2009-2013 2014-2018  1994-1998 1999-2003° 2004-2008 2009-2013 2014-2018  1999-2003° 2004-2008 2009-2013 2014-2018  1999-2008' 2004-2008 2009-2013 2014-2018
Time period

* The time-period 1999-2003 for AHRI only includes 2000-2003 as population surveillance commenced in 2000. ICD: other communicable
diseases, maternal and perinatal conditions; NCD: noncommunicable diseases; EXT: external causes; IND: indeterminate.
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Figure AS. Contribution of life-years lost by age group, sex, time-period, and cause of death at Agincourt Health and socio-Demographic

Surveillance System (AHDSS) and Africa Health Research Institute (AHRI) based on InterVA-5 results.
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* The time-period 1999-2003 for AHRI only includes 2000-2003 as population surveillance commenced in 2000.
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5 Cause of death classification
Table A1 shows how the cause of death groups correspond to their ICD-10 codes.

Table Al. Cause of death classification

COD groups ICD-10 codes

HIV/AIDS/TB Al15-Al16; B20-B24

Other communicable diseases, A00-A09; A17-A99; B00-B19; B25-B99; D50-D64; E40-E46;
maternal and perinatal G00-GO05; J00-J22; O00-O08; O10-016; O20-099; P00-P15;
conditions (ICD) P20-P96; Q00-Q99

Noncommunicable diseases C00-C26; C30-C58; C60-D48; D55-D8&9; E00-E07; E10-E35;
(NCD) ES0-E90; F00-F99; G06-G37; G40-G41; G50-G99; H00-H95;

100-115; 120-152; 160-199; J30-J99; K00-K31; K35-K38; K40-
K93; L00-L99; M00-M99; N00-N99; R00-R94
External causes (EXT) S00-T99; V01-V99; W00-W99; X00-X99; Y00-Y98
Unknown R95-R99
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