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Global, regional and national incidence and death for HIV, tuberculosis and malaria
during 1990-2013: a systematic analysis for the Global Burden of Disease Study 2013

This appendix provides more methodological detail on the HIV, TB, and malaria morbidity and mortality
estimation process,
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1. HIV

1.1 Additional methods for calculation mortality off ART

We reviewed the literature of HIV mortality in the absence of ART using the PubMed search terms
(((((HIV) AND (mortality OR survival OR death) AND (seroconverters OR seroconversion OR seropositive
OR seropositivity))) and also screened the references of articles discovered by the search. These terms
identified 2809 studies. These titles were screened and 145 abstracts were flagged for review. Studies
were considered if they contained all-cause adult survival curves from time of sero-conversion. In total,
we included 13 studies (Appendix Table 1). All pooled, age, and sex-specific survival data was extracted
at one-year intervals up to 12 years since sero-conversion, after which data availability was sparse.

To estimate HIV relative mortality, we calculated conditional mortality rates and subtracted estimates of
age, sex, country, and year-specific background mortality rates.! Since this was calculated for each data
point, we set the conditional HIV relative mortality rate to zero when the background mortality
exceeded the all-cause conditional mortality for that study-year.

We developed a regression model to estimate the range of survival curves extracted in our analysis.
Logit-transformed one year conditional probabilities of death were regressed on age group and year
since sero-conversion indicator variables with a study-level random effect. To be consistent with
UNAIDS Spectrum compartmental model, we used four age groups: 15-24, 25-34, 35-44, and 45+. The
model’s uncertainty was estimated using standard simulation methods by drawing 1000 times for each
age group from the variance-covariance matrix of the regression coefficients and the standard deviation
of the study level random effect.

The AIDS Impact Model (AIM) component of Spectrum takes age and CD4-specific mortality and
progression probabilities as inputs for epidemic estimates. These parameters are determined by
optimizing a compartmental model such that the output matches Weibull-distribution fitted to survival
data from three East African cohorts and a South African miners cohort.2 We programmed a version of
the UNAIDS compartmental model into R in order to quickly cycle through survival curve draws from our
statistical model. For each of these survival curves, we use the UNAIDS optimization framework, which
assumes exponentially increasing mortality hazards and linearly increasing progression hazards across
CD4 bins. We calculated loss as the sum of the squared errors between the predicted survival curve and
the survival draw from the statistical model. This loss function was optimized using the optim package in
R.

Appendix Figure 1a, 1b, and 1c show 1000 survival curves for each age group that capture the
systematic variation in survival across the available studies for ages 15 to 24, 35 to 45, and 45+.



1.2 Additional methods for calculating mortality on ART

A PubMed search was conducted using the terms: ("hiv"[MeSH Terms] OR "hiv"[All Fields]) AND
("mortality"[Subheading] OR "mortality"[All Fields] OR "mortality"[MeSH Terms]) AND antiretroviral[All
Fields] AND ("therapy"[Subheading] OR "therapy"[All Fields] OR "therapeutics"[MeSH Terms] OR
"therapeutics"[All Fields]). The articles identified by this search were considered for inclusion in three
separate meta-analyses: (1) probability of death by initial CD4 count; (2) age hazard ratios for mortality;
and (3) sex hazard ratios for mortality. Studies were eligible for inclusion in the probability of death
analysis if they reported data on both mortality and LTFU. Studies that traced patients through vital
registration or other efforts were assumed to have 0 LTFU. Age and sex hazard ratios were only eligible
if they were adjusted for the other factors of interest (age, sex and initial CD4, as applicable). Exclusion
criteria for all studies included non-ART-naive populations, children, and special populations such as
hospitalized patients. For probability of death, 39 articles were included, contributing data for 80
distinct cohorts. For sex hazard ratios, 78 articles were included, contributing data for 86 cohorts. For
age hazard ratios, 40 articles and cohorts were included. Appendix Table 2 shows the data sources
included in these analyses.

We identified 17 studies that identified the true outcomes of lost to follow-up patients (LTFU) patients;
14 of which were included in a prior LTFU analysis* as well as 3 recently published studies. The results
from these studies were used to adjust the extracted mortality estimates. Our methods built on
previous work,*® which exploits the observed relationship between total proportion LTFU in tracking
studies and the proportion of those that had died. The relationship was estimated using the following
equation:
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Where My is the proportion dying among those LTFU and Pytry is the proportion of the study LTFU.

A separate DisMod-MR 2.0 model (see below in the section on tuberculosis for a more detailed
description of the parameterization of DisMod-MR 2.0) was used to synthesize adjusted CD4-specific
conditional probabilities of death (0-6, 7-12, 12-24 months on ART) for each region. Age hazard ratios
were referenced to the youngest age group for that study before being synthesized by DisMod-MR 2.0,
including a study-level random effect. The posterior hazard ratio estimate for each age group was
referenced to the hazard for the average age from the mortality studies. A random effects meta-analysis
was run on the natural log of the sex hazard ratios, using the metan command in Stata.

The mortality rate estimates were multiplied by the age hazard ratios to generate age-specific estimates.
The sex hazard ratios were applied using the following equations:
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Where Msis the female mortality rate, My is the overall mortality rate found in the mortality studies, HR
is the hazard for males compared to females, pm is the proportion male, and M, is the male mortality
rate.

Background mortality rates excluding HIV were subtracted to obtain estimates of the excess mortality.
All steps of this process were conducted at the 1000-draw level. Appendix Tables 3a, 3b and 3c show
1000 draws from the posterior distribution for each age, sex and CD4 category in sub-Saharan African
sites (3a), low-middle-income countries outside of sub-Saharan Africa (3b), and high income countries
(3c) for conditional mortality rates for 0-6 months, 6-12 months and 13-24 months as inputs to
Spectrum.

1.3 HIV mortality in countries with vital registration systems

Garbage codes are causes of death that should not be identified as underlying causes of death but have
been entered as the underlying cause of death on death certificates. Classic examples of garbage codes
for HIV and malaria are Acute Febrile lliness, Fever with unknown origin, Septicemia and Kaposi’s
sarcoma. We can see these type of garbage codes in different death registry system, verbal autopsy
studies and surveillance data. For each garbage code, the potential underlying causes of death have
been identified based on pathophysiology bases. For example, the target codes for Kaposi’s sarcoma
include “other viral related cancer” and HIV or for Acute Febrile Iliness target can be malaria, HIV,
meningitis, respiratory infection and other different causes based on age and sex.

As part of the GBD, different types of algorithms have been developed to redistribute garbage codes.
Some redistribution is proportional, some is based on statistical methods, and some is based on
evidence and studies we have found in the literature. In the main body of the paper, two examples are
given the effect of redistribution on HIV deaths.

We used the method developed by Birnbaum et al” to identify potentially misclassified HIV deaths. In
principle, for each cause in each country, we compute the death rate at each age relative to the death
rate at age 40. We also use all the pooled vital registration data in countries with HIV prevalence less
than 0.1% to produce a standard relative age pattern of death. By computing the relative age pattern,
differences in the level of mortality for a cause are removed from the comparison. For all diseases, the
relative age pattern tends to be highly preserved. Injury relative age patterns are somewhat more
variable across populations and overtime. We identify potentially misclassified deaths from HIV when
the relative rates of death change over the time period during the HIV epidemic. Where the relative age
pattern shows an increase in the age-groups 15-49 compared with the global standard relative age
pattern and finally when there is no other explanation for the shift in the relative age pattern. All deaths
that meet these criteria are transferred to HIV up until the relative age pattern reaches the global age
pattern.

Appendix Table 4 shows HIV vital registration sources that were corrected for garbage codes and
misclassified HIV deaths.



To use the time series of causes of death from vital registration to adjust incidence curves for the
modified Spectrum analysis, we needed a complete time series. We used spatio-temporal Gaussian
Process Regression (ST-GPR) to generate a complete time series from countries data. ST-GPR has been
widely used for global health estimation studies.®*° Gaussian Process Regression (GPR) was applied to
data for each country-age-sex group to derive a complete time series for HIV death rate. GPRis a
stochastic modeling technique that is designed to detect signals amidst noisy data. It also serves as a
powerful tool for interpolating non-linear trends.'*2 Unlike classical linear models that assume that the
trend underlying data follows a definitive functional form, GPR assumes that the specific trend of
interest follows a Gaussian Process, which is defined by a mean function m(-) and a Materne covariance
function Cov(:).

Random draws of 1,000 samples were obtained from the distributions above for every country, age, and
sex group. The final estimated death rate for each country, age, and sex group was the mean of the
draws. In addition, uncertainty intervals were obtained by taking the 2.5 and 97.5 percentiles of the
samples. Note that the entire process was conducted in natural log scale, all values were back-
transformed to the original scale. The analysis was implemented using the PyMC package in Python.

2. Tuberculosis
2.1 CODEm

Following Lozano et al and the GBD 2010, we use CODEm to model tuberculosis mortality.’>'* The
Cause of Death Ensemble Model (CODEm) is based on five general principles: identifying all available
data, maximizing the comparability and quality of the dataset, developing a diverse set of plausible
models, assessing the predictive validity of each plausible individual model and of ensemble models, and
choosing the model or ensemble model with the best performance in out-of-sample predictive
analysis.' Specifically, CODEm explores a large variety of possible models to estimate trends in causes of
death. Possible models are identified using a covariate selection algorithm that yields many plausible
combinations of covariates which are then run through four model classes. The model classes include
mixed effects linear models and spatiotemporal GPR models for cause fractions and death rates. All
models for each cause of death are then assessed using out-of-sample predictive validity and combined
into an ensemble with optimal out-of-sample predictive performance.

We first identified a range of plausible covariates for tuberculosis based on the published literature. We
divided these covariates into three groups based on the strength of epidemiological evidence: 1) class 1
covariates for which there is strong evidence and a biologically plausible pathway, 2) class 2 covariates
for which there is some evidence but with a less direct causal pathway, and 3) class 3 covariates where
there is general correlation evidence for a relationship as observed in previous time series or cross-
sectional studies. Appendix Table 5 lists the candidate covariates, priors, and levels for the CODEm
model based on physician judgment and literature review of risk factors related to tuberculosis.

For a covariate to be included, we needed to have a comparable, complete time series for 1980-2010.
Transformations were performed based on the observed relationship between rates or cause fractions



and the covariate of interest untransformed or transformed — if the relationship between the
transformed covariate and the rate or cause fraction was more linear than the relationship between the
untransformed covariate, the transformation was included. We used the natural log transformation of
lag distributed income (LDI) per capita, the logit transformation of malnutrition in children under 5
(proportion less than two standard deviations below mean weight for age),’> cumulative cigarettes (5
years), smoking prevalence,'® diabetes fasting plasma glucose (mmol/L),'” indoor air pollution (all
cooking fuels),*® alcohol (liters per capita),’® population density (500-1,000 ppl/sqkm, proportion),
population density (over 1,000 ppl/sgkm, proportion), education (years per capita) and health system
access (an aggregate measure of hospital beds per capita, in-facility deliveries, vaccination coverage, and
other health system indicators produced by IHME).2%2!

In the first step, we ran regressions for all possible combinations of category 1 covariates. We ran
regressions for models where the dependent variable is the rate in logarithmic scale by age and models
where the dependent variable is logit cause fraction by age. For each type of model, we assessed a
possible universe of 64 combinations of level 1 covariates for males and females. All models, where the
signs for all covariates in that model are in the expected direction and the coefficient is significant at the
p<0-05 level, are retained. At levels two or three, category two and three covariates are added to these
models using a forward stepwise technique which is not order dependent. This is achieved by starting
the forward stepwise evaluation for each base model over for each category two covariate. Models
which are subsets of other models at levels two or three were dropped. A total of 105 and 77 unique
combinations of covariates for males and females respectively were kept where the prediction was
significant at the p<0.05 level and in the predicted direction. Counting the covariates being run as both
simple mixed effects and spatiotemporal models, this resulted in a total pool of 420 and 308 component
models for males and females respectively.

As per Lozano et al, the ability of each of these models to make accurate predictions was formally
evaluated.?? We created 20 train-test-test splits. For each of these datasets, we randomly assign 70% of
the data to the train set, 15% to the test 1 set, and the last 15% to test 2. The assignment of the data to
train and test is implemented so that the pattern of holding out the data for the test datasets mimics
the pattern of missingness in the full dataset. For each train dataset, we re-estimated each of the
proposed models including both the linear model and the spatial-temporal model. We used the results
of the models estimated on the training data alone to predict for the first test set. The test data have
not been included in the model estimation; the performance of each model was therefore being
evaluated out-of-sample. In this way, the out-of-sample predictions for the test set are a fair test of how
each model will perform for tuberculosis mortality where the data are sparse or missing.

Predictive validity is evaluated using three metrics. First, we evaluate how well each model predicts age-
specific death rates using the RMSE of the natural log of the death rate. Log death rates are comparable
across age groups so that we can pool results from model performance across age groups with quite
different underlying rates. Second, we also want models that predict accurate trends. To do this, for the
test data, we compared the predicted slope for every time interval from 1 to 7 years and compare it to
the slope from the held out data. We computed the RMSE for the predicted slope. Finally, we also
want models that generate plausible prediction intervals so we computed the percent of the data in the
test set included in the 95% data prediction interval. The prediction interval is based both on the
uncertainty in the predicted death rate and the data variance for each observation.



Following Lozano et al, the best overall results in terms of RMSE and trend were yielded by the
ensemble model with a Psi value of 1-:1.22 This value of Psi results in draws ranging from 91 for the top
performing model to O for the worst performer in both males and females, as detailed in Appendix
Tables 6a and 6b. For comparison it also shows the results for the best single model. The best
component model for males was a spatiotemporal model on the logit of the cause fractions, with health
system access, logit transformed malnutrition (proportion less than two standard deviations below
mean weight for age), indoor air pollution (all cooking fuels), smoking prevalence, alcohol (liters per
capita), education (years per capita), and log transformed lag distributed income (LDI) per capita. While
the best component model for females was a spatiotemporal model on the logit of the cause fractions,
with logit transformed malnutrition (proportion less than two standard deviations below mean weight
for age), indoor air pollution (all cooking fuels), smoking prevalence, alcohol (liters per capita) and
education (years per capita).

Appendix Table 7 shows TB mortality sources used in GBD 2013.

Appendix Table 8 shows CODEm covariates for both males and females.

2.2 Excess mortality estimates
Predicted death to incidence ratios were transformed into excess mortality hazards using the following
logic. First, the relationship between incidence and prevalence is a function of remission and excess
mortality:

i

—=r+4+m

p

Second, the population death rate from tuberculosis occurs fully among prevalent cases and hence:

Third, using these two equations we can express remission as:
r=ipl+dil —di
and excess mortality as:
m=dirl —di

where i is incidence, p is prevalence, r is the remission hazard, m the excess mortality hazard and d the
population mortality rate from tuberculosis.

2.3 DisMod-MR 2.0 data sources
Appendix Table 9 shows tuberculosis data sources used in DisMod-MR 2.0

2.4 DisMod-MR 2.0 description and implementation

DisMod-MR was developed for the GBD2010 study to deal with the many challenges in estimating the
prevalence of non-fatal health outcomes and risk factor exposures. The information gathered by
systematic reviews of published studies, grey literature sources and survey data varied tremendously for



each outcome of interest in terms of the volume of data, methods used to collect the data, geographical
and temporal coverage, and the type of epidemiological parameter. The goal was to find the true
variation in the occurrence of diseases and risk factors for every country and over time.

Estimates of prevalence (or any of the other epidemiological parameters of interest: incidence,
remission, duration and risk of mortality) for the same populations often varied by much more than
would be expected based on sampling error. Differences in data collection methods such as sampling
design, case definitions, measurement instruments and implementation issues, contributed to large
non-sampling error. There are two approaches to deal with this heterogeneity. One could set criteria for
the optimal measurement of each disease parameter of interest and include only those studies that
meet that high standard. This would make measurements comparable but would leave out the vast
majority of information available. In GBD, the preferred approach is to make use of all available data
that meets a minimum standard of acceptable quality and address major differences in measurement
methods by adjusting data for any systematic bias introduced by a study quality characteristic relative to
a chosen reference value. This was done by identifying for each disease or risk factor exposure the
important study characteristics that can help explain the variation in measurements and flag data points
that deviate from the chosen, optimal, reference value with a covariate. DisMod-MR then estimated a
coefficient for each chosen study covariate and adjusted the data accordingly.

To help make estimates for countries and time periods for which little or no data were available,
DisMod-MR would predict based on country characteristics and random effects on super-region, region
and country. For this purpose a database of country covariates for 84 topic areas and 179 variants
thereof was created. Missing data were filled in using Gaussian process or space-time regression
methods to ensure a complete set of values for each covariate for every country and every year from
1980 to present. If no country covariates were specified and no data were available, a country estimate
would revert to the average of a region, super-region or the world.

DisMod-MR dealt with any specification of age ranges by which data were available to produce
estimates by the 20 standard GBD age groups. It also allowed the user to add strong prior knowledge on
the age at onset or age pattern of prevalence or incidence such as restricting the occurrence of pre-
menstrual syndrome to fertile ages or stipulating that there are no cases of Parkinson’s disease before
age 30. All these functions were new in DisMod-MR compared to earlier DisMod version used in
previous GBD studies which required an analyst to choose one particular data source for a given disease
parameter rather than being able to evaluate all available data. Hence the tool was renamed DisMod-
MR, the suffix indicating the important meta-regression component. DisMod-MR also accommodated
the main functionality of the earlier DisMod tools, i.e. confronting the data from different disease
parameters and forcing consistency between these based on differential equations that determine the
flow of cases in a stable population between those disease-free and prevalent cases of disease (through
incidence or remission) and those in either category that die from other causes (other-cause mortality)
and the disease of interest (cause-specific mortality).

To accommodate all functions, DisMod-MR was designed as a Bayesian meta-regression tool using a
generalized negative binomial model with fixed effects on age, study and country level covariates as well



as random intercepts for country, region and super-region. Greater detail on DisMod-MR has been
published in a web-appendix to the paper on non-fatal health outcomes in GBD2010.2*

While DisMod-MR successfully addressed many of the major challenges in the estimation of non-fatal
health outcomes and risk factor exposures it had a number of drawbacks which we have tried to solve
for GBD 2013 by creating an updated version of the tool, DisMod-MR 2.0. The biggest drawback was the
computing time required. Each disease model needed to run between 4 and 24 hours on a large
computer cluster to produce results for all countries and three time periods (1990, 2005 and 2010).
Moreover because of computational constraints a decision had to be made to restrict the consistency
checks at the level of 21 regions only. To make country estimates, the relevant fixed effects on study
and country covariates and the random effects for each country were applied. While this produced
defensible estimates of prevalence it did not guarantee coherence between prevalence and other
disease parameters such as incidence and excess mortality rates at the country level.

The code for DisMod-MR 2.0 was rewritten and optimized to run up to 50 times faster than DisMod-MR.
A decision was also made to shift to an offset log-normal rather than a negative binomial model as this is
easier to implement and because predictive validity tests carried out in DisMod-MR indicated that the
statistical properties the two types of models were at least equivalent.

The much faster running time of the core computational engine in DisMod-MR 2.0 allows us to better
evaluate all the data through a geographical cascade of four levels. At first, all the world’s data are
evaluated to estimate the fixed effects on age, sex, study level and country level covariates as well as a
first pass at estimating the random effects for countries, regions and super-regions. The outputs of the
global level are then used as prior information for the next, super-region level of the cascade. A single
age pattern for both sexes and all years of interest is created with uncertainty bounds. All data points
that are marked as pertaining to both sexes or flagged with a covariate for a study characteristic (e.g. a
less than optimal case definition or a low response rate) are adjusted at this stage to reflect what the
likely value would have been if the study had specified sex and/or used the reference study
characteristic. The data are also split up between super-regions and, optionally, by time period and sex.
Using the global prior and the adjusted data values for each super-region are re-estimated using the
same core computational engine. While there is flexibility whether to re-assess fixed effects on sex or
study level covariates at this level, the default option is to adjust the data by the sex and study-level
covariates after the global level fit, only. At each successive level of the cascade the fixed effects on
country-level covariates are re-evaluated and centered on the average of values for the countries that
make up a super-region or region. Similarly, random effects are re-evaluated for just the countries in a
given geography. It logically follows that no fixed or random effects are re-evaluated at country level.
After fitting the model to each of the super-regions, the results are fed as priors to the region-specific
fits and finally, region fits are used as a prior when modelling a country’s results for a particular time
period.

A new interface was created to draw relevant data for each disease, sequela or risk factor to be
modelled, to apply all the default and optional settings and to visualize results. The analyst has a lot of
choice to set model parameters to suit any given disease or risk factor of interest. There is a setting to



define the age mesh point at which DisMod-MR 2.0 does its calculations. The default setting is to use 21
age mesh points that define the 20 GBD standard age groups. For each study-level and country-level
covariate the analyst can set a reference value and upper and lower values for the coefficients. The
inclusion of cause-specific mortality rates by age and sex from GBD’s mortality estimates is optional. An
alternative method of informing a model with mortality data is by using the log of the age-standardised
mortality rate as a country-level covariate. Other examples of the basic settings include a value for the
parameter that determines the amount of smoothing over the age curve and is denoted by Greek letter
‘xi’ (€); the value of the offset for the lognormal (‘eta’ or n) for which the default setting is at one per
cent of the median of available data values for a parameter or 0.0001 in case there are no data for that
parameter; and a range of values for the parameter ‘zeta’ (¢) that determines how much ‘noise’ the
analyst allows DisMod-MR 2.0 to estimate for a parameter. The latter function is useful to the analyst.
When DisMod-MR 2.0 estimates zeta close to the upper threshold it indicates there is a lot of noise in
the data or it may be an indication that there are data entry errors that deserve attention.

Analysts have the choice of using a Gaussian, log-Gaussian, Laplace or Log-Laplace likelihood function in
Dismod-MR 2.0. The default log-Gaussian equation for the data likelihood is:

—log[p(yj|®)] = log(V2r) + log(8; + 5;) + 1 <log(aj +1n;) — log(m; + nj))z

where, yjis a ‘measurement value’ (i.e. data point); ® denotes all model random variables; nj is the
offset value, eta, for a particular ‘integrand’ (prevalence, incidence, remission, excess mortality rate,
with-condition mortality rate, cause-specific mortality rate, relative risk or standardized mortality ratio)
and a; is the adjusted measurement for data point j, defined by:

a; = e(_ui_cj)yj

where uj is the total ‘area effect’ (i.e. the sum of the random effects at three levels of the cascade:
super-region, region and country) and ¢; is the total covariate effect (i.e. the mean combined fixed
effects for sex, study level and country level covariates), defined by:

with standard deviation

L)1
5= z © el
=0

where k denotes the mean value of each data point in relation to a covariate (also called x-covariate); I(j)
denotes a data point for a particular integrand, j; 8y, is the multiplier of the k' x-covariate for the i*"
integrand; )?k,j is the covariate value corresponding to the data pointj for covariate k; / denotes the
standard deviation of each data point in relation to a covariate (also called z-covariate); )« is the
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multiplier of the ' z-covariate for the /" integrand; and §; is the standard deviation for adjusted
measurement j, defined by:

6 = log[yj + e('“f‘cf)nj + cj] — log[yj + e(_uf_cj)rlj]

Where m;denotes the model for the /' measurement, not counting effects or measurement noise and
defined by:

_ 1 B() ;.
™ = poy-ag Jac (@) 42

where A(j) is the lower bound of the age range for a data point; B(j) is the upper bound of the age range

for a data point; and I(j) denotes the function of age corresponding to the integrand for data point .

2.5Incidence, Prevalence, and Mortality for TB with HIV
Appendix Table 10 shows the age-standardized incidence, prevalence, and mortality for TB with HIV.

3. Malaria
Appendix Table 11 lists the malaria non-fatal data sources used in DisMod-MR 2.0 for the GBD 2013.

3.1 Explanation of malaria covariates

We tested the following time-series variables: rainfall, health-system access, first-line
antimalarial drug resistance, insecticide-treated bednet coverage, indoor residual spraying
coverage, income per head, and educational attainment.?* First-line antimalarial drug
resistance is a weighted average by country and year of the treatment efficacy of chloroquine,
sulfadoxinepyrimethamine, and artemisinin-combination therapy with weights based on the
frequency of drug use. Treatment efficacy was estimated with a spatio-temporal model of in-
vivo efficacy studies and WHO antimalarial drug resistance database reports.?>?% Frequency of
drug use was estimated with a spatio-temporal model of survey data for antimalarial drug use
in children with fever, which was supplemented by program data for supply of artemisinin-
combination therapy, correcting for bias with survey data as the benchmark. Updated
estimates of household bednet coverage and estimates for outside of Africa were produced
with a previously described Bayesian statistical model.?” Coverage of indoor residual spraying
was based on a spatio-temporal model of survey data for reported household spraying in the
previous 12 months and program data reported to WHO, correcting for bias with survey data as
the benchmark.

3.2 CODEm Results
Appendix Table 12 lists the malaria mortality data sources used in the GBD 2013.

Appendix Table 13 lists the covariates used in CODEm

Appendix Tables 14a-h show the ensemble performance, for males and females, over and under 5 years,
inside and outside Africa.
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3.3 Sensitivity analysis

We developed a method to adjust cause-specific mortality fractions (CSMFs) to account for sensitivity
and specificity of verbal autopsy when diagnosing malaria. Using constrained non-linear optimization
techniques,” we back-calculated the malaria and non-malaria CSMFs subject to the constraints that
both CSMFs must sum to one, and that no CSMF can be negative. Back-calculation was tested on both
the input verbal autopsy data and the modeled estimates. Because the estimated sensitivity in adults
and children was much lower than specificity, most malaria CSMFs were found to be higher after
adjustment than before. This is illustrated in the global number of deaths by category from 1990 to
2013 in Appendix Figure 3.

3.4 Country groupings for malaria incidence data

Countries were divided into three categories based on the quality and availability of their malaria
incidence data. Within each of these categories, malaria incidence cases were estimated. Appendix
Table 15 shows the country groupings for each of the three categories.
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Appendix Figure 1a. Comparison of HIV relative survival estimates: Age group 15-24
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Appendix Figure 1b. Comparison of HIV relative survival estimates: Age group 35-44
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Appendix Figure 1c. Comparison of HIV relative survival estimates: Age group 45+
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Appendix Figure 2a. Adult HIV Mortality in Uganda
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Appendix Figure 2b. Adult HIV Mortality in South Africa
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Appendix Figure 2c. Adult HIV Mortality in Ghana
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Appendix Figure 3. Effect of back—calculation on estimated malaria deaths
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Appendix Figure 4. Ratio of years of life saved through intervention to prevalent cases in adults over 15 in 2013.
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Appendix Figure 5. 95% Cls for GBD CD4 progression parameters compared to UNAIDS
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Appendix Figure 6. Comparison of national HIV prevalence survey estimates to GBD and UNAIDS estimates with 95% confidence intervals.
Each graph represents age-specific estimates for a particular country, survey year, and sex.
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Appendix Table 3a. HIV-specific mortality rates for patients on ART in all sub-Saharan African sites by time since ART initiation, sex, initial CD4 and age (per 100

person-years)

Female Male
Time Initial
period CD4 15-24 25-34 35-44 45-54 55+ 15-24 25-34 35-44 45-54 55+
42 206 415 204 519 578 531 544 528 588
Cac = (22.7 - 79:0) (2044 - 715) (212 - 74-6)  (20-2 - 73-2) (248 - 94.7) (29-4 - 1022) (265 - 935) (282 - 96-4) (266 - 95-6) (327 - 126-1)
19.0 17.4 17.7 16.9 202 24.8 22.8 232 222 27.4
0-6 50-99 (136 -27.7) (122 -25.0) (129 - 25.1)  (11.6 - 24-9) (13-4 - 30-2) (17-7 - 36:0) (162 - 32.4) (172 - 33.0) (151 - 33-0) (187 - 40.9)
15.4 14.1 14.2 13.6 15.6 201 18.4 18.7 17.8 21.4
06 10019 (195203  (104-184)  (10-9-181) (9.7 - 18-5) (10-7 - 21.5) (14-8-26.6)  (136-24-2)  (14.3-23.8)  (12.6-24.2)  (15.0-29.3)
13.6 125 12.6 11.9 13.4 17.8 16.3 165 15.7 185
06 200249 (gg.1g.9) (8-9 - 16-6) (9-3-163) (8-3- 16-5) (8-6 - 19-0) (12:9-23.7)  (116-21.7)  (12:2-213)  (10-8-21.4)  (12:2-25.8)
11.7 10.7 10-8 102 11.0 15.3 14.0 14.2 13.3 15.4
BE - AEE o s (7-0-14.8) (7-3-14.7) (65 - 14-6) (5-9 - 16-5) (102 - 21.4) (9-3-19.4) (9-7 - 19-4) (8-6-19-1) (8-8-22.7)
8.9 8.1 8.1 7.5 7.4 116 105 106 9-8 10.7
06 35049 (54 135 (4.7 -12.0) (4-6 - 12:0) (4.0-12-1) 2.7-13-3) 6-:8-17-7) (60 - 15-8) (62 - 15-8) (54 -15.8) (4.6 - 18-3)
o co0r 7.0 63 63 5.8 5.2 9.1 8.2 8.3 7.6 7.7
(1-2-12:6) (0-9-11.0) (0-8-11.3) (0-4-11.0) (00-12-1) (15-16.5) (12-147) (11-14.8) (0-5 - 14.5) (0-0-16-8)
98 89 89 84 86 128 116 17 110 2
12 <50 (66 - 14.5) (6:0-13-4) (6-2-13-2) (5-4-13.0) (4.5 - 15.0) (8:5-19.0) (7.9-17.5) (8:0-17-4) (71-17-2) (7.0 -20-3)
7.2 65 65 6-0 5-3 9-4 86 86 7.9 8:0
[ (5.5 - 9-5) (5.0 - 8-4) (5-1-8-4) (4.3 -8.5) (3-2-8-0) (7-1-12:5) (6:5-11-2) 6:7-11-1) (56 -11-4) (5-2-11.7)
6-3 5.7 5.7 5.1 42 8.2 7.4 7.4 6.7 65
712 100-199 (4.9-7.9) (4-4-7-2) (46 - 6.8) (37-6-9) 2-4-6.1) (6:5-10-4) (5-8-9-5) (6:0-9-0) (4-9-9.2) 4-2-9.2)
e 5.1 5.0 45 3.3 7.4 e i 5.9 5.4
TLEZIEE g o (3-8-65) (3-9-6-3) (3-1-6-2) (1.7-5.3) (5:5-9:6) (4-9-8-6) (5-1-8-3) (4-1-8-2) (3-1-8-1)
4.9 4.4 43 3.8 2.4 6-3 5.7 5.6 5.0 41
712 350-349 (3-4-6.5) (3:0-6-0) (3-0-5-6) (2-4-5.5) (05 - 4.4) (4-4-8.7) (3:9-7-8) (3:9-7-4) (31-7-2) (16 - 6:9)
3.5 3.1 3.0 2.5 0-8 4.6 41 4.0 33 1.9
THE SRR o B (1-8-4.8) (1-8-4.5) (12-4.2) (0:0-2.7) 28-67) (2-4-62) (2-4-5.9) (1-6-5.5) (0-0-4-6)
b so0r 2.6 2.3 2.2 1.7 0-4 3.4 3.0 2.9 2.3 1.0
(0-2 - 4-9) (0-1- 4-4) (0-0-4-2) (0-0-3-8) (0-0-2-3) (0-3-6-3) (0-1-5.7) (0-0-5.5) (0-0-5-0) (0-0-3-9)
o o 45 40 39 34 19 58 ) 52 45 34
(3-1-6-4) @2-7-57) @2-7-57) (2-1-5.3) (0-2-4-3) (4-0-8-4) (3-6-7-5) (3-6-7-5) (2-8-6.9) (1-2-67)
3.3 3.0 2.9 2.4 0-5 4.4 3.9 3.8 3.2 1.6
13-24 50-99 (25-4.4) 23-3.9) 23-3.7) (1-6-3-4) (0:0-1.7) (3:3-5.7) (3:0-5.1) (3:0-4.9) (2-1-4.4) (0-4-3.2)
3.0 2.6 2.5 2.0 0-2 3.9 3.4 3.3 2.7 1.0
1324 100-199
2-3-37) (2-0-3-3) (2-0-3.0) (1-4-2.8) (0-0-0-8) (3-0- 4.9) (2-6-4-3) (2.7 - 4.0) (1-8-37) (0-0-2-1)
2.7 2.4 2.3 1.8 0-1 3.5 3.1 3.0 2.4 0-6
1324 200-249
(2-1-35) (1-8-31) (1-7-2-8) (1-1-2.6) (0-0-0-6) 2.7 - 45) (2-3-4.0) 2-3-37) (1-5-3-4) (0-0-1.8)
2.3 2.0 1.9 14 0-0 3.0 2.6 2.5 1.9 0-2
e BEEY e e (1-4-2.7) (13-2.5) (0-8-2-2) (0:0-0-2) 2-2-41) (1-8-3-6) (1-8-3-3) (1.0-2.9) (0:0-1-2)
1.6 14 1.2 0-8 0-0 2.1 1.8 1.6 1.0 0-0
1324 350-499
(0-9-2.5) (0-7-22) (0-5 - 2.0) (0-1-1.7) (0-0-0-0) (1-2-33) (1-0-2-8) (0-8-2-6) (0-1-2.3) (0-0-0-2)
11 0-9 0-8 0-4 0-0 15 1.2 1.0 0-6 0-0
de S (0-0-2-4) (0:0-2.0) (0-0-1.8) (0-0-1-6) (0-0-0.0) (0:0-3-1) (0-0-2:6) (0-0-2-4) (0:0-2-1) (0-0-0.0)




Appendix Table 3b. HIV-specific mortality rates for patients on ART in LMIC countries outside of sub-Saharan Africa by time since ART initiation, sex, initial CD4 and

age (per 100 person-years)

Female Male
Time Initial
period CD4 15-24 25-34 35-44 45-54 55+ 15-24 25-34 35-44 45-54 55+
250 231 236 230 279 423 391 201 393 294
LY = (11-1-51.3) (10-5-48-0) (10-9-49.3) (10-3-47.9) (11.3-63.5) (19-2-87-3) (18-1-79.9) (18-8-85.3) (17.5-80-8) (20-9-109-9)
11-4 105 107 103 109 19.4 17.9 183 17.7 20.8
0-6 50-99 (6-6-18.5) (6-1-16.9) (6:3-17-1) (5.7-16-9) (5.0-19-3) (11.5-31-2) (10-6-28-2) (11-0-28-8) (9-9-28-4) (10-8-35-3)
8.2 7.5 7.6 7.2 6-8 13.9 128 13.0 125 13.9
o MR o) (4.6-11.4) (4-6-11-6) (4-1-11.4) (2:9-12-:3) (8-6-21.5) (8:0-19-4) (8-2-19-8) (75-19.7) (7-4-23-2)
6-8 6-3 6-3 5.9 5.2 116 107 108 103 11.0
0-6 200249 (39.47.1) (35-9-9) (3-6-9-9) (3.0-9-6) (1-5-10-3) (6-9-18-6) (6-1-17-2) (6-4-16.7) (5.7-16-8) (5-2-20-2)
5.5 5.0 5.0 46 3.5 93 8.6 8.7 8.2 8.2
Uo - AsUeRy (2-9-9.3) (2-6-8-4) (2-7-8-4) 2-2-8-1) (0-3-8-1) (50-15.3) (4-4-14.6) (4.5-14.7) (4-1-13.8) (2-8-16-1)
3.7 3.3 3.3 2.9 1.4 6-2 5.7 5.7 5.2 43
0-6 350499 (15-6-9) (1.3-6-4) (1.2-6-3) (0-8-5-9) (0-0-5-2) (2-6-11.5) (2:3-10-9) (2:3-10-8) (1-8-10-1) (0-0-10-9)
o co0 2.5 2.3 2.2 1.9 0.7 4.4 4.0 3.9 3.5 2.5
(0-1-6-2) (0-0-5-8) (0-0-5-8) (0-0-5-4) (0-0-4-5) (0-2-10-4) (0-1-9-5) (0-0-9-4) (0-0-9-1) (0-0-9.7)
1 = 66 60 61 57 48 112 103 104 99 105
(4-0-10-6) (3-8-9.8) (3-7-9.9) (3-2-9.5) (1-7-9-8) (6-8-17-2) (6-5-16-3) (6-6-16-3) (5-9-16.4) (5-2-18-6)
4.7 43 43 3.9 2.5 8.0 7.3 7.4 6-9 6-5
iz e (3-2-6.7) (3-0-6-1) (3.0-6.0) (2:55.7) (0-7-4.9) (5:5-11-2) (5-2-10-2) (5-2-10-1) (4.5-9.8) (3-4-10-2)
3.9 3.6 3.5 3.2 15 6.7 6.1 6.2 5.7 4.9
12 100-199 (2.8-5.4) (2.5-4.9) (2:5-4-8) (2-1-4-7) (0-0-3-4) (4-8-9-4) (4-4-8-3) (4.5-8-3) (3-8-8-1) (2.5-7.8)
g 35 3.1 2.8 1.0 6-0 5.5 5.5 5.0 4.0
LR (2.4-5.0) (2.2-4-5) (2-1-4-5) (1.7-4-3) (0-0-2-8) (4-1-8-4) (3-8-7-6) (3.8-7-5) (3-2-7-4) (1.7-7:0)
3.0 2.7 2.7 2.3 0-5 5.2 47 47 43 3.0
12 350-349 (2.0-4-4) (1-8-4-0) (1.8-3-9) (1:3-3.7) (0-0-2-1) (3-4-7-) (3-1-6.7) (3-1-6-7) (2-6-6-5) (0-9-59)
2.3 2.0 1.9 16 0-1 3.9 3.5 3.5 3.0 1.4
L (1.2-3-6) (11-3-3) (1.0-3-2) (0-6-3-0) (0-0-1-1) (2-2-6-1) (1.9-5-6) (1.8-5-5) (1.3-5-3) (0-0-4-2)
b so0s 1.7 15 15 11 0-1 3.0 2.7 2.6 2.2 0-8
(0-1-3-4) (0-0-3.0) (0-0-3.0) (0-0-2-7) (0-0-0-8) (0-3-5.7) (0-1-5-2) (0-0-5-2) (0-0-4-9) (0-0-3-6)
43 39 39 35 20 72 57 68 63 57
SR = (2.8-6-8) (2-6-6-0) (2-6-6-1) (2-15.7) (0-2-4-9) (4.9-11.3) (4-6-10-2) (4-6-10-3) (3-9-9-7) (2-6-10-2)
3.2 2.9 2.9 2.5 0.7 5.5 5.0 5.0 4.6 3.4
13-24 50-99 (2.2-4.7) (2.0-4-1) (2.0-4-1) (1-6-3-8) (0-0-2-3) (3-8-7-8) (3-5-7-1) (3-5-7-1) (2.9-6-8) (13-6-2)
2.8 2.6 2.5 2.1 0-3 4.9 4.4 4.4 3.9 2.6
1324 100-199
(1-9-4-3) (1-7-3.7) (17-3-6) (13-3-3) (0-0-1.7) (3-4-7-0) (3-1-6-2) (3-1-6-2) (25-5-8) (0-8-5.0)
2.6 2.4 2.3 1.9 0-2 45 41 4.0 3.6 2.1
1324 200-249
(1-8-3.9) (1-6-3-4) (1-5-3-4) (1-1-3-1) (0-0-1-4) (3-0-6-4) (2-8-5-8) 27-5.7) (235.3) (0-4-4.5)
2.3 2.1 2.0 16 0-1 4.0 3.6 3.5 3.1 1.5
S (15-3-4) (1.3-3-0) (1-2-3.0) (0-9-2.7) (0-0-0-8) (2-65-7) (2-35.1) (2-3-5.1) (1.8-4-8) (0-0-3-6)
1.7 15 1.4 11 0-0 2.9 2.6 2.5 2.1 0-4
13-24 350-499 (0-9-26) (0-8-2-3) (0.7-2-3) (0-4-2-0) (0-0-0-0) (1.7-4.5) (1-5-3-9) (1-4-3-9) (0-9-3-6) (0-0-2:0)
1.2 11 1.0 0-7 0-0 2.2 1.9 1.8 1.4 0-2
= (0-1-2-4) (0-0-2-1) (0-0-2-1) (0-0-1-8) (0-0-0-0) (0-2-4-2) (0-1-3-6) (0-0-3-6) (0-0-3-3) (0-0-1.5)




Appendix Table 3c. HIV-specific mortality rates for patients on ART in high income countries by time since ART initiation, sex, initial CD4 and age (per 100 person-years)

Female Male
Time Initial

period CD4 15-24 25-34 35-44 45-54 55+ 15-24 25-34 35-44 45-54 55+

oe = 55 61 75 89 56 62 68 83 98 74
(2:2-11.7) (2-9-12.3) (3-8-14-3) (3.7-18.7) (1-4-16.0) (2-4-13.2) (3-2-13.8) (4-1-15.8) (4-0-20-8) (1-6-17-9)

3.1 3.4 4.2 4.9 2.4 3.4 3.8 4.6 5.3 2.7
0-6 50-99 (1-2-6-2) (1.7-6-5) (2-2-7-4) (2-1-9-5) (0-0-7-2) (1-4-7-1) (1-87-2) (2-4-8.4) (2:2-10.7) (0-0-8-0)
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Appendix Table 4. HIV mortality data sources used in the GBD 2013.
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Appendix Table 5: Covariates used in CODEm for tuberculosis - Males and Females

Covariate Direction Level
Cumulative Cigarettes (5 years) 1 1
Diabetes Fasting Plasma Glucose (mmol/L) 1 1
Health system access (unitless) -1 1
Indoor Air Pollution (All Cooking Fuels) 1 1
Malnutrition in children under 5 years - proportion > 2SD below mean weight for age (logit transforn -1 1
Smoking Prevalence 1 1
Alcohol (liters per capita) 1 2
Population Density (500-1,000 ppl/sgkm, proportion) 1 2
Population Density (over 1,000 ppl/sqgkm, proportion) 1 2
Education (years per capita) -1 3
Lag distributed income per capita (log transformed) -1 3




Appendix Table 6a: CODEm sub-model performance for tuberculosis - Males
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<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Smoking Prevalence,
Education (years per capita), Lag distributed income per

ranita (lan trancfarmad)

Healtn SysStem ACCESS Z (UNITNEeSs), IVIAINUTIITION - Proporton
<2SD weight for age (logit transformed), Smoking Prevalence,
Alcohol (liters per capita), Education (years per capita), Lag

dictrihiited incama nar ranita (Inn trancefarmead)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Alcohol (liters per capita), Education (years per capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence,
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access Z (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
canita (lnn transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence

Root Mean
Squared Error Trend Test
Test 1 Rank Test 1 Rank
0.5960541 2 0.1723921 52
0.6105738 12 0.1722745 43
0.6089908 9 0.172358 48
0.602951 4 0.1724631 61
0.6050448 6 0.1724786 63
0.6211647 29 0.1722964 46
0.6115596 14 0.1724719 62
0.5957156 1 0.1726189 78
0.6215445 31 0.1723753 49
0.6069267 7 0.1725958 73
0.6102294 10 0.1726066 75
0.6211144 28 0.1724322 57
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Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence, Alcohol (liters per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence, Lag distributed income per capita (log
transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per

capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence, Alcohol (liters per capita), Lag
distributed income per capita (log transformed)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence,
Alcohol (liters per capita), Education (years per capita), Lag
distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Smoking Prevalence, Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Smoking Prevalence, Alcohol
(liters per capita), Education (years per capita), Lag
distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence, Alcohol (liters per capita), Education
(years per capita)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence, Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Smoking Prevalence

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Education (years per capita),
Lag distributed income per capita (log transformed)

Smoking Prevalence, Alcohol (liters per capita), Education
(years per capita), Lag distributed income per capita (log
transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Education (years per capita), Lag distributed
income per capita (log transformed)
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Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Health System Access 2 (unitness), Smoking Prevalence,
Alcohol (liters per capita), Education (years per capita), Lag
distributed income per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence,
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Smoking Prevalence,
Education (years per capita), Lag distributed income per
capita (log transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Smoking Prevalence, Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Smoking Prevalence, Alcohol (liters per capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Smoking Prevalence

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Smoking Prevalence, Alcohol
(liters per capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Smoking Prevalence, Alcohol
(liters per capita)

Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence, Alcohol (liters per capita), Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Alcohol (liters per capita), Education (years per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence, Education (years per capita)

Health System Access 2 (unitness), Smoking Prevalence,
Education (years per capita), Lag distributed income per
capita (log transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Lag distributed income per
capita (log transformed)
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Malnutrition - poroportion <2SD weight for age (logit
transformed), Alcohol (liters per capita), Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Smoking Prevalence, Alcohol (liters per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Education (years per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence, Alcohol (liters per capita)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Education (years per capita), Lag distributed
income per capita (log transformed)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Alcohol (liters per capita), Education (years
per capita), Lag distributed income per capita (log
transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Smoking Prevalence

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Alcohol (liters per capita),
Lag distributed income per capita (log transformed)

Smoking Prevalence

Smoking Prevalence

Smoking Prevalence, Education (years per capita), Lag
distributed income per capita (log transformed)

Smoking Prevalence, Education (years per capita), Lag
distributed income per capita (log transformed)

Smoking Prevalence, Alcohol (liters per capita)

Smoking Prevalence, Alcohol (liters per capita)

Smoking Prevalence, Alcohol (liters per capita), Education
(years per capita), Lag distributed income per capita (log
transformed)

Indoor Air Polluntion (All Cooking Fuels)

Indoor Air Polluntion (All Cooking Fuels)

Indoor Air Polluntion (All Cooking Fuels), Education (years
per capita), Lag distributed income per capita (log
transformed)

Indoor Air Polluntion (All Cooking Fuels), Education (years
per capita), Lag distributed income per capita (log
transformed)

Indoor Air Polluntion (All Cooking Fuels), Alcohol (liters per
capita)
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Indoor Air Polluntion (All Cooking Fuels), Alcohol (liters per
capita)

Indoor Air Polluntion (All Cooking Fuels), Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Indoor Air Polluntion (All Cooking Fuels), Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence

Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence

Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence, Education (years per capita), Lag distributed
income per capita (log transformed)

Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence, Education (years per capita), Lag distributed
income per capita (log transformed)

Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence, Alcohol (liters per capita)

Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence, Alcohol (liters per capita)

Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence, Alcohol (liters per capita), Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Education (years per capita), Lag distributed
income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Alcohol (liters per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Alcohol (liters per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Smoking Prevalence

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels), Lag
distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels), Lag
distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Education (years per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Alcohol (liters per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Alcohol (liters per capita)
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Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Alcohol (liters per capita), Lag distributed income per capita
(log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Alcohol (liters per capita), Lag distributed income per capita
(log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence, Lag distributed income per capita (log
transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence, Alcohol (liters per capita), Lag
distributed income per capita (log transformed)

Health System Access 2 (unitness)
Health System Access 2 (unitness)

Health System Access 2 (unitness), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitness), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitness), Alcohol (liters per capita)

Health System Access 2 (unitness), Alcohol (liters per capita)

Health System Access 2 (unitness), Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access 2 (unitness), Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access 2 (unitness), Smoking Prevalence

Health System Access 2 (unitness), Smoking Prevalence

Health System Access 2 (unitness), Smoking Prevalence,
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access 2 (unitness), Smoking Prevalence,
Alcohol (liters per capita)

Health System Access 2 (unitness), Smoking Prevalence,
Alcohol (liters per capita)

Health System Access 2 (unitness), Smoking Prevalence,
Alcohol (liters per capita), Education (years per capita), Lag
distributed income per capita (log transformed)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels)
Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Education (years per capita), Lag distributed
income per capita (log transformed)
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Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Alcohol (liters per capita)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Alcohol (liters per capita)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Alcohol (liters per capita), Education (years
per capita), Lag distributed income per capita (log
transformed)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence, Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed)
Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per

capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence,
Alcohol (liters per capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence,
Alcohol (liters per capita)
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Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Education (years per capita),
Lag distributed income per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Alcohol (liters per capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Alcohol (liters per capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)

Cumulative Cigarettes (5 Years)

Cumulative Cigarettes (5 Years)

Cumulative Cigarettes (5 Years), Education (years per capita),
Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years), Education (years per capita),
Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years), Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)

Cumulative Cigarettes (5 Years), Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)

Cumulative Cigarettes (5 Years), Indoor Air Polluntion (All
Cooking Fuels)

Cumulative Cigarettes (5 Years), Indoor Air Polluntion (All
Cooking Fuels)

Cumulative Cigarettes (5 Years), Indoor Air Polluntion (All
Cooking Fuels), Education (years per capita), Lag distributed
income per capita (log transformed)

Cumulative Cigarettes (5 Years), Indoor Air Polluntion (All
Cooking Fuels), Education (years per capita), Lag distributed
income per capita (log transformed)

Cumulative Cigarettes (5 Years), Indoor Air Polluntion (All
Cooking Fuels), Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Indoor Air Polluntion (All
Cooking Fuels), Alcohol (liters per capita)
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Cumulative Cigarettes (5 Years), Indoor Air Polluntion (All
Cooking Fuels), Alcohol (liters per capita), Education (years
per capita), Lag distributed income per capita (log

transformed)
CuUltiulduve Liydreues (O redrs), 1muoor Al Fonunuor (Al

Cooking Fuels), Alcohol (liters per capita), Education (years
per capita), Lag distributed income per capita (log

trancfarmad)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Education (years per
capita), Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita), Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita), Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air

Polluntion (All Cooking Fuels)
Lumulative Ligaretes (5 Y ears), IVIaInutrition - proporuon

<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Lag distributed income per

ranita (Inn tranefarmen)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Education (years per capita)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Education (years per capita)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Alcohol (liters per capita),
Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Indoor Air Polluntion (All Cooking Fuels)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Indoor Air Polluntion (All Cooking Fuels)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Indoor Air Polluntion (All Cooking Fuels), Lag
distributed income per capita (log transformed)
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Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Indoor Air Polluntion (All Cooking Fuels), Lag
distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Indoor Air Polluntion (All Cooking Fuels), Alcohol
(liters per capita)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Indoor Air Polluntion (All Cooking Fuels), Alcohol
(liters per capita)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Indoor Air Polluntion (All Cooking Fuels), Alcohol
(liters per capita), Lag distributed income per capita (log
transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Indoor Air Polluntion (All Cooking Fuels), Alcohol
(liters per capita), Lag distributed income per capita (log
transformed)

Smoking Prevalence

Smoking Prevalence

Smoking Prevalence, Education (years per capita), Lag
distributed income per capita (log transformed)

Smoking Prevalence, Education (years per capita), Lag
distributed income per capita (log transformed)

Smoking Prevalence, Alcohol (liters per capita)

Smoking Prevalence, Alcohol (liters per capita)

Smoking Prevalence, Alcohol (liters per capita), Education
(years per capita), Lag distributed income per capita (log
transformed)

Smoking Prevalence, Alcohol (liters per capita), Education
(years per capita), Lag distributed income per capita (log
transformed)

Indoor Air Polluntion (All Cooking Fuels)

Indoor Air Polluntion (All Cooking Fuels)

Indoor Air Polluntion (All Cooking Fuels), Education (years
per capita), Lag distributed income per capita (log
transformed)

Indoor Air Polluntion (All Cooking Fuels), Education (years
per capita), Lag distributed income per capita (log
transformed)

Indoor Air Polluntion (All Cooking Fuels), Alcohol (liters per
capita)

Indoor Air Polluntion (All Cooking Fuels), Alcohol (liters per
capita)

Indoor Air Polluntion (All Cooking Fuels), Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Indoor Air Polluntion (All Cooking Fuels), Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence

Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence

Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence, Education (years per capita), Lag distributed
income per capita (log transformed)

Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence, Education (years per capita), Lag distributed
income per capita (log transformed)

Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence, Alcohol (liters per capita)
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Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence, Alcohol (liters per capita)

Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence, Alcohol (liters per capita), Education (years per
capita), Lag distributed income per capita (log transformed)

Indoor Air Polluntion (All Cooking Fuels), Smoking
Prevalence, Alcohol (liters per capita), Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Education (years per capita), Lag distributed
income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Education (years per capita), Lag distributed
income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Alcohol (liters per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Alcohol (liters per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Alcohol (liters per capita), Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Alcohol (liters per capita), Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Smoking Prevalence
Malnutrition - poroportion <2SD weight for age (logit
transformed), Smoking Prevalence

Malnutrition - poroportion <2SD weight for age (logit
transformed), Smoking Prevalence, Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Smoking Prevalence, Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Smoking Prevalence, Alcohol (liters per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Smoking Prevalence, Alcohol (liters per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Smoking Prevalence, Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Smoking Prevalence, Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels)
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Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Education (years per capita), Lag distributed income per
capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Education (years per capita), Lag distributed income per
capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Alcohol (liters per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Alcohol (liters per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Alcohol (liters per capita), Education (years per capita), Lag
distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Alcohol (liters per capita), Education (years per capita), Lag
distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence, Education (years per capita), Lag
distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence, Education (years per capita), Lag
distributed income per capita (log transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence, Alcohol (liters per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence, Alcohol (liters per capita)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence, Alcohol (liters per capita), Education
(years per capita), Lag distributed income per capita (log
transformed)

Malnutrition - poroportion <2SD weight for age (logit
transformed), Indoor Air Polluntion (All Cooking Fuels),
Smoking Prevalence, Alcohol (liters per capita), Education
(years per capita), Lag distributed income per capita (log
transformed)
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Health System Access 2 (unitness)

Health System Access 2 (unitness), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitness), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitness), Alcohol (liters per capita)

Health System Access 2 (unitness), Alcohol (liters per capita)

Health System Access 2 (unitness), Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access 2 (unitness), Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access 2 (unitness), Smoking Prevalence

Health System Access 2 (unitness), Smoking Prevalence

Health System Access 2 (unitness), Smoking Prevalence,
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access 2 (unitness), Smoking Prevalence,
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access 2 (unitness), Smoking Prevalence,
Alcohol (liters per capita)

Health System Access 2 (unitness), Smoking Prevalence,
Alcohol (liters per capita)

Health System Access 2 (unitness), Smoking Prevalence,
Alcohol (liters per capita), Education (years per capita), Lag
distributed income per capita (log transformed)

Health System Access 2 (unitness), Smoking Prevalence,
Alcohol (liters per capita), Education (years per capita), Lag
distributed income per capita (log transformed)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels)
Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Education (years per capita), Lag distributed
income per capita (log transformed)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Education (years per capita), Lag distributed
income per capita (log transformed)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Alcohol (liters per capita)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Alcohol (liters per capita)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Alcohol (liters per capita), Education (years
per capita), Lag distributed income per capita (log
transformed)
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Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Alcohol (liters per capita), Education (years
per capita), Lag distributed income per capita (log
transformed)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence, Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence, Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Health System Access 2 (unitness), Indoor Air Polluntion (All
Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed)
Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per

capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per

capita), Education (years per capita), Lag distributed income
per capita (log transformed)
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Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence,
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence,
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence,
Alcohol (liters per capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence,
Alcohol (liters per capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence,
Alcohol (liters per capita), Education (years per capita), Lag
distributed income per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence,
Alcohol (liters per capita), Education (years per capita), Lag
distributed income per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Education (years per capita),
Lag distributed income per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Education (years per capita),
Lag distributed income per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Alcohol (liters per capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Alcohol (liters per capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)
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Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Smoking Prevalence

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Smoking Prevalence

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Smoking Prevalence,
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Smoking Prevalence,
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Smoking Prevalence, Alcohol
(liters per capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Smoking Prevalence, Alcohol
(liters per capita)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Smoking Prevalence, Alcohol
(liters per capita), Education (years per capita), Lag
distributed income per capita (log transformed)

Health System Access 2 (unitness), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Smoking Prevalence, Alcohol
(liters per capita), Education (years per capita), Lag
distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years)
Cumulative Cigarettes (5 Years)

Cumulative Cigarettes (5 Years), Education (years per capita),
Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years), Education (years per capita),
Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years), Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)

Cumulative Cigarettes (5 Years), Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)
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Cumulative Cigarettes (5 Years), Indoor Air Polluntion (All
Cooking Fuels)
Cumulative Cigarettes (5 Years), Indoor Air Polluntion (All
Cooking Fuels)

Cumulative Cigarettes (5 Years), Indoor Air Polluntion (All
Cooking Fuels), Education (years per capita), Lag distributed
income per capita (log transformed)

Cumulative Cigarettes (5 Years), Indoor Air Polluntion (All
Cooking Fuels), Education (years per capita), Lag distributed
income per capita (log transformed)

Cumulative Cigarettes (5 Years), Indoor Air Polluntion (All
Cooking Fuels), Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Indoor Air Polluntion (All
Cooking Fuels), Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Indoor Air Polluntion (All
Cooking Fuels), Alcohol (liters per capita), Education (years
per capita), Lag distributed income per capita (log
transformed)

Cumulative Cigarettes (5 Years), Indoor Air Polluntion (All
Cooking Fuels), Alcohol (liters per capita), Education (years
per capita), Lag distributed income per capita (log
transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Education (years per
capita), Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Education (years per
capita), Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels)

0.8940675

0.8058109

0.8280545

0.7473947

0.8826818

0.7932955

0.7778224

0.7272575

0.7758464

0.7183508

0.7640032

0.7103578

0.7647547

0.7209538

0.7478431

0.6953373

0.791119

0.7233111

348

336

341

256

347

327

314

229

310

216

287

198

288

223

258

169

326

227

0.181914

0.1797802

0.1772969

0.17707

0.1812827

0.1794611

0.1772354

0.176558

0.1752026

0.1760085

0.1750596

0.1757131

0.1751352

0.175826

0.1749235

0.1756531

0.1751974

0.1760732

340

324

303

291

337

319

299

271

179

240

166

225

173

233

158

221

178

245




317

318

319

320

321
322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

Linear

Spacetime

Linear

Spacetime

Linear

Spacetime

Linear

Spacetime

Linear

Spacetime

Linear

Spacetime

Linear

Spacetime

Linear

Spacetime

Linear

Spacetime

Linear

Spacetime

Linear

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Education (years per capita),
Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Education (years per capita),
Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air
Polluntion (All Cooking Fuels), Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Malnutrition - proportion

<2SD weiaht for aae (loait transformed). Indoor Al
Cumulative Cigarettes (5 Years), Malnutrition - proportlon

<2SD weiaht for ane (loait transformed). Indoor Air
Cumulative Cigarettes (5 Years), Health System Access 2

(unitness)
Cumulative Cigarettes (5 Years), Health System Access 2
(unitness)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Alcohol (liters per capita), Lag distributed income
per capita (log transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Alcohol (liters per capita), Lag distributed income
per capita (log transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Indoor Air Polluntion (All Cooking Fuels)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Indoor Air Polluntion (All Cooking Fuels)
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Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Indoor Air Polluntion (All Cooking Fuels), Alcohol
(liters per capita)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Indoor Air Polluntion (All Cooking Fuels), Alcohol
(liters per capita)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Indoor Air Polluntion (All Cooking Fuels), Alcohol
(liters per capita), Lag distributed income per capita (log
transformed)
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Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Ln(Rate)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Indoor Air Polluntion (All Cooking Fuels), Alcohol
(liters per capita), Lag distributed income per capita (log
transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed), Lag distributed income per capita (log
transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed), Lag distributed income per capita (log
transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed), Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed), Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed), Alcohol (liters per capita), Lag distributed
income per capita (log transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed), Alcohol (liters per capita), Lag distributed
income per capita (log transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed), Indoor Air Polluntion (All Cooking Fuels)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed), Indoor Air Polluntion (All Cooking Fuels)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed), Indoor Air Polluntion (All Cooking Fuels),
Education (years per capita), Lag distributed income per
capita (log transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed), Indoor Air Polluntion (All Cooking Fuels),
Education (years per capita), Lag distributed income per
capita (log transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed), Indoor Air Polluntion (All Cooking Fuels),
Alcohol (liters per capita)

0.7082723

0.7576022

0.7171739

0.7562107

0.703081

0.7509882

0.7083781

0.7564822

0.7027041

0.7723057

0.720533

0.765276

0.7087311

0.754915

193

276

212

272

182

264

194

273

180

302

220

289

195

270

0.176847

0.1753714

0.1766435

0.1753254

0.176134

0.1753596

0.176623

0.1753523

0.1762195

0.1753126

0.176372

0.1754018

0.1757314

0.1753067

282

204

274

197

248

202

273

201

255

193

265

208

226

191




352

353

354

Spacetime

Linear

Spacetime

Ln(Rate)

Ln(Rate)

Ln(Rate)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed), Indoor Air Polluntion (All Cooking Fuels),
Alcohol (liters per capita)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed), Indoor Air Polluntion (All Cooking Fuels),
Alcohol (liters per capita), Lag distributed income per capita
(log transformed)

Cumulative Cigarettes (5 Years), Health System Access 2
(unitness), Malnutrition - proportion <2SD weight for age
(logit transformed), Indoor Air Polluntion (All Cooking Fuels),
Alcohol (liters per capita), Lag distributed income per capita
(log transformed)

0.7128524

0.7726222

0.7033194

205

303

183

0.1763129

0.1754505

0.1760971

261

210

246




Appendix Table 6b: CODEm sub-model performance for tuberculosis - Females

Overall Rank

10

11

12

13

14

Model type

Spacetime

Spacetime

Spacetime

Spacetime

Spacetime

Spacetime

Spacetime

Spacetime

Spacetime

Spacetime

Spacetime

Spacetime

Spacetime

Spacetime

Dependent
variable

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Covariates

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Alcohol (liters per capita), Education
(years per capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Alcohol (liters per capita)

Healtn System ACCess Z (UNITIESS), IVIaINUTFITIoN - proportion
<2SD weight for age (logit transformed), Alcohol (liters per

capita), Education (years per capita), Lag distributed income

ner canita (lnn tranefarmed)
Healtn System AcCCess Z (unitiess), iviainutrition - proportion

<2SD weight for age (logit transformed), Indoor Air Pollution

(All Cooking Fuels), Smoking Prevalence, Alcohol (liters per
ranita) Fdiiratinn (\ieare ner ranita)

Health System Access 2 (unitless), Indoor Air Pollution (All
Cooking Fuels), Smoking Prevalence, Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Education (years per capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitless), Indoor Air Pollution (All
Cooking Fuels), Smoking Prevalence

Health System Access 2 (unitless), Indoor Air Pollution (All
Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Health System Access 2 (unitless), Indoor Air Pollution (All
Cooking Fuels), Education (years per capita), Lag distributed
income per capita (log transformed)

Health System Access 2 (unitless), Indoor Air Pollution (All
Cooking Fuels)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed)

Sqr\:;?'tec'iv' éi:or Trend Test
Test 1 Rank Test 1 Rank
1.080079 6 0.570125 1
1.080779 7 0.5702222 7
1.078773 5 0.5702371 11
1.083423 19 0.5701356 2
1.082304 11 0.5702741 16
1.08371 22 0.5702243 8
1.083056 17 0.5703178 24
1.082174 9 0.57037 34
1.088819 41 0.5701735 4
1.08448 28 0.5702778 17
1.08276 13 0.5703696 33
1.085086 32 0.5702565 14
1.074759 1 0.570427 49
1.074921 2 0.5704388 51

Draws

91

83

75

68

62

56

51

47

42

39

35

32

29

26




15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Spacetime

Spacetime

Spacetime

Spacetime

Spacetime

Spacetime

Spacetime

Spacetime

Spacetime

linear

Spacetime

linear

linear

linear

linear

linear

linear

linear

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking

Prevalence, Alcohol (liters per capita), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita)

Health System Access 2 (unitless), Indoor Air Pollution (All
Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking
Prevalence, Alcohol (liters per capita)

Health System Access 2 (unitless), Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitless), Indoor Air Pollution (All
Cooking Fuels), Alcohol (liters per capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence

Health System Access 2 (unitless), Indoor Air Pollution (All
Cooking Fuels), Alcohol (liters per capita), Education (years
per capita), Lag distributed income per capita (log
transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking
Prevalence, Education (years per capita), Lag distributed
income per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Education (years per capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Alcohol (liters per capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence, Education (years
per capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Alcohol (liters per capita), Education
(years per capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita), Education (years per capita)

1.088655

1.089024

1.083883

1.07587

1.086486

1.088951

1.084079

1.076947

1.090899

1.083865

1.088455

1.084552

1.083176

1.086184

1.084309

1.085021

1.083885

1.085934

40

43

24

35

42

26

55

23

38

30

18

34

27

31

25

33

0.570247

0.5702325

0.5703448

0.5704357

0.5702954

0.5702402

0.5703368

0.5704424

0.570165

0.5703855

0.5703198

0.5703762

0.5704087

0.5703644

0.5703863

0.5703786

0.5704004

0.5703828

13

10

29

50

19

12

28

53

38

25

35

46

32

40

36

43

37

24

22

20

18

16

15

14

12

11

10




33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

linear

Spacetime

linear

Spacetime

Spacetime

linear

Spacetime

Spacetime

Spacetime

linear

linear

linear

Spacetime

Spacetime

Spacetime

Spacetime

linear

linear

Spacetime

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita)

Malnutrition - proportion <2SD weight for age (logit
transformed), Indoor Air Pollution (All Cooking Fuels),
Alcohol (liters per capita), Education (years per capita)

Health System Access 2 (unitless), Smoking Prevalence,
Alcohol (liters per capita), Education (years per capita), Lag
distributed income per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - proportion <2SD weight for age (logit
transformed), Alcohol (liters per capita), Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - proportion <2SD weight tor age (logit
transformed), Indoor Air Pollution (All Cooking Fuels),
Smoking Prevalence, Alcohol (liters per capita), Education
(vears ner canita)

Health System Access 2 (unitless), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking
Prevalence, Education (years per capita), Lag distributed
income per capita (log transformed)

Malnutrition - proportion <2SD weight for age (logit
transformed), Alcohol (liters per capita)

Malnutrition - proportion <2SD weight for age (logit
transformed), Smoking Prevalence, Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)

Malnutrition - proportion <2SD weight for age (logit
transformed), Indoor Air Pollution (All Cooking Fuels),
Education (years per capita)

Malnutrition - proportion <2SD weight for age (logit
transformed), Indoor Air Pollution (All Cooking Fuels),
Alcohol (liters per capita)

Malnutrition - proportion <2SD weight for age (logit
transformed), Indoor Air Pollution (All Cooking Fuels),
Smoking Prevalence, Education (years per capita)

Malnutrition - proportion <2SD weight for age (logit
transformed), Indoor Air Pollution (All Cooking Fuels),
Smoking Prevalence, Alcohol (liters per capita), Education
(years per capita)

Health System Access 2 (unitless), Smoking Prevalence,
Education (years per capita), Lag distributed income per
capita (log transformed)

1.082859

1.091221

1.084539

1.095026

1.090547

1.082205

1.091336

1.095433

1.088492

1.082593

1.083565

1.08304

1.086891

1.095155

1.093418

1.099033

1.090419

1.090761

1.093883

14

56

29

72

52

10

57

75

39

12

20

16

36

74

62

85

50

53

64

0.5704545

0.5702605

0.5704087

0.5701822

0.5703035

0.5704794

0.5702994

0.5702059

0.5703912

0.5704881

0.5704534

0.570473

0.570479

0.5703246

0.5703507

0.570303

0.5704511

0.570442

0.5703874

58

15

45

22

65

20

42

68

57

62

64

26

30

21

56

52

41




52

53

54

55

56
57

58

59

60
61

62

63

64
65

66

67

68

69

70

71

72

73

74

75

76

7

78

linear

linear

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)
Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)
Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)
Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking
Prevalence, Alcohol (liters per capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking

Prevalence, Alcohol (liters per capita), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence, Education (years
per capita)

Smoking Prevalence

Smoking Prevalence

Smoking Prevalence, Education (years per capita), Lag
distributed income per capita (log transformed)
Smoking Prevalence, Education (years per capita), Lag
distributed income per capita (log transformed)

Smoking Prevalence, Alcohol (liters per capita)
Smoking Prevalence, Alcohol (liters per capita)

Smoking Prevalence, Alcohol (liters per capita), Education
(years per capita), Lag distributed income per capita (log
transformed)

Smoking Prevalence, Alcohol (liters per capita), Education
(years per capita), Lag distributed income per capita (log
transformed)

Indoor Air Pollution (All Cooking Fuels)
Indoor Air Pollution (All Cooking Fuels)

Indoor Air Pollution (All Cooking Fuels), Education (years
per capita), Lag distributed income per capita (log
transformed)

Indoor Air Pollution (All Cooking Fuels), Education (years
per capita), Lag distributed income per capita (log
transformed)

Indoor Air Pollution (All Cooking Fuels), Alcohol (liters per
capita)

Indoor Air Pollution (All Cooking Fuels), Alcohol (liters per
capita)

Indoor Air Pollution (All Cooking Fuels), Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Indoor Air Pollution (All Cooking Fuels), Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Indoor Air Pollution (All Cooking Fuels), Smoking
Prevalence

Indoor Air Pollution (All Cooking Fuels), Smoking
Prevalence

Indoor Air Pollution (All Cooking Fuels), Smoking
Prevalence, Education (years per capita), Lag distributed
income per capita (log transformed)

Indoor Air Pollution (All Cooking Fuels), Smoking
Prevalence, Education (years per capita), Lag distributed
income per capita (log transformed)

Indoor Air Pollution (All Cooking Fuels), Smoking
Prevalence, Alcohol (liters per capita)

Indoor Air Pollution (All Cooking Fuels), Smoking
Prevalence, Alcohol (liters per capita)

Indoor Air Pollution (All Cooking Fuels), Smoking
Prevalence, Alcohol (liters per capita), Education (years per
capita), Lag distributed income per capita (log transformed)

1.081894

1.083661

1.082939

1.095116

1.233163
1.164472

1.139995

1.12831

1.232413
1.164189

1.133541

1.120462

1.198034
1.134738

1.16129

1.117875

1.192313

1.134293

1.137636

1.103126

1.178214

1.128259

1.141948

1.108227

1.176949

1.128709

1.127193

21

15

73

257
209

136

108

256
205

119

104

242
123

189

102

238

122

130

91

228

107

143

100

226

109

106

0.5705036

0.5704919

0.5705044

0.5702263

0.5725478
0.5715402

0.5708441

0.5706899

0.5725289
0.5714986

0.5706891

0.5704879

0.5712211
0.5707774

0.5707199

0.5705386

0.5710644

0.5706553

0.5704915

0.5702876

0.5712475

0.5707785

0.5706869

0.570521

0.5711427

0.5706881

0.5704864

74

71

75

252
153

112

104

250
144

103

67

122
108

105

84

118

100

70

18

124

109

101

78

120

102

66




79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

Spacetime

linear

Spacetime

linear

Spacetime

linear

linear

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

linear

Spacetime

linear

linear

linear

linear

Spacetime

Spacetime

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Logit(CF)

Indoor Air Pollution (All Cooking Fuels), Smoking
Prevalence, Alcohol (liters per capita), Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - proportion <2SD weight for age (logit
transformed)

Malnutrition - proportion <2SD weight for age (logit
transformed)

Malnutrition - proportion <2SD weight for age (logit
transformed), Education (years per capita), Lag distributed
income per capita (log transformed)

Malnutrition - proportion <2SD weight for age (logit
transformed), Education (years per capita), Lag distributed
income per capita (log transformed)

Malnutrition - proportion <2SD weight for age (logit
transformed), Alcohol (liters per capita)

Malnutrition - proportion <2SD weight for age (logit
transformed), Alcohol (liters per capita), Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - proportion <2SD weight for age (logit
transformed), Smoking Prevalence
Malnutrition - proportion <2SD weight for age (logit
transformed), Smoking Prevalence

Malnutrition - proportion <2SD weight for age (logit
transformed), Smoking Prevalence, Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - proportion <2SD weight for age (logit
transformed), Smoking Prevalence, Education (years per
capita), Lag distributed income per capita (log transformed)

Malnutrition - proportion <2SD weight for age (logit
transformed), Smoking Prevalence, Alcohol (liters per capita)

Malnutrition - proportion <2SD weight for age (logit
transformed), Smoking Prevalence, Alcohol (liters per capita)

Malnutrition - proportion <2SD weight for age (logit
transformed), Smoking Prevalence, Alcohol (liters per capita),
Education (years per capita), Lag distributed income per
capita (log transformed)

Malnutrition - proportion <2SD weight for age (logit
transformed), Indoor Air Pollution (All Cooking Fuels)

Malnutrition - proportion <2SD weight for age (logit
transformed), Indoor Air Pollution (All Cooking Fuels)

Malnutrition - proportion <2SD weight for age (logit
transformed), Indoor Air Pollution (All Cooking Fuels),
Education (years per capita)

Malnutrition - proportion <2SD weight for age (logit
transformed), Indoor Air Pollution (All Cooking Fuels),
Alcohol (liters per capita)

Malnutrition - proportion <2SD weight for age (logit
transformed), Indoor Air Pollution (All Cooking Fuels),
Alcohol (liters per capita), Education (years per capita)

Malnutrition - proportion <2SD weight for age (logit
transformed), Indoor Air Pollution (All Cooking Fuels),
Smoking Prevalence

Malnutrition - proportion <2SD weight for age (logit
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linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

Health System Access 2 (unitless), Indoor Air Pollution (All
Cooking Fuels), Smoking Prevalence, Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitless), Indoor Air Pollution (All
Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita)

Health System Access 2 (unitless), Indoor Air Pollution (All
Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita)

Health System Access 2 (unitless), Indoor Air Pollution (All
Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Health System Access 2 (unitless), Indoor Air Pollution (All
Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed)
Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita)
Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking Prevalence

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking
Prevalence, Education (years per capita), Lag distributed
income per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking
Prevalence, Education (years per capita), Lag distributed
income per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking
Prevalence, Alcohol (liters per capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking
Prevalence, Alcohol (liters per capita)

1.131884

1.186307

1.164398

1.158659

1.12941

1.15242

1.142645

1.148161

1.133175

1.154285

1.143015

1.144758

1.120277

1.149319

1.142328

1.143707

1.13888

1.151562

1.143284

115

233

208

173

110

164

146

158

116

166

149

154

103

160

145

151

134

163

150

0.5715335

0.5722497

0.5717919

0.5716894

0.5714074

0.571791

0.5717589

0.5717244

0.5715012

0.5718185

0.5717533

0.5716961

0.5714035

0.5717942

0.5717729

0.571719

0.5715265

0.5718245

0.5717741

150

240

190

163

134

189

180

174

146

197

179

164

133

191

186

173

149

198

187




241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking

Prevalence, Alcohol (liters per capita), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Smoking

Prevalence, Alcohol (liters per capita), Education (years per
capita), Lag distributed income per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Education (years per capita), Lag
distributed income per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Education (years per capita), Lag
distributed income per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Alcohol (liters per capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Alcohol (liters per capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Alcohol (liters per capita), Education
(years per capita), Lag distributed income per capita (log
transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Alcohol (liters per capita), Education
(years per capita), Lag distributed income per capita (log
transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence, Education (years
per capita), Lag distributed income per capita (log
transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence, Education (years
per capita), Lag distributed income per capita (log
transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita)

1.141574

1.131361

1.14794

1.137669

1.147296

1.137325

1.148611

1.137767

1.143907

1.123377

1.144257

1.137153

1.142707

1.141858

1.14569

1.137975

140

114

157

131

156

129

159

132

152

105

153

128

147

141

155

133

0.5716973

0.5714408

0.5717118

0.5714842

0.5716743

0.5714089

0.5717152

0.571451

0.5716123

0.57129

0.5717057

0.5714992

0.5716588

0.5714334

0.5717159

0.5714752

165

138

170

142

161

135

171

139

156

125

169

145

159

137

172

141
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277
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linear

Spacetime

linear

Spacetime

linear

Spacetime
linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

Spacetime

linear

rate
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rate

rate
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rate

rate

rate
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rate

rate

rate

rate

rate

rate

rate

rate

rate

rate

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Health System Access 2 (unitless), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Smoking Prevalence, Alcohol (liters per
capita), Education (years per capita), Lag distributed income
per capita (log transformed)

Cumulative Cigarettes (5 years)

Cumulative Cigarettes (5 years)

Cumulative Cigarettes (5 years), Lag distributed income per
capita (log transformed)
Cumulative Cigarettes (5 years), Lag distributed income per
capita (log transformed)

Cumulative Cigarettes (5 years), Alcohol (liters per capita)
Cumulative Cigarettes (5 years), Alcohol (liters per capita)

Cumulative Cigarettes (5 years), Alcohol (liters per capita),
Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 years), Alcohol (liters per capita),
Lag distributed income per capita (log transformed)

Cumulative Cigarettes (5 years), Indoor Air Pollution (All
Cooking Fuels)

Cumulative Cigarettes (5 years), Indoor Air Pollution (All
Cooking Fuels)

Cumulative Cigarettes (5 years), Indoor Air Pollution (All
Cooking Fuels), Education (years per capita), Lag distributed
income per capita (log transformed)

Cumulative Cigarettes (5 years), Indoor Air Pollution (All
Cooking Fuels), Education (years per capita), Lag distributed
income per capita (log transformed)

Cumulative Cigarettes (5 years), Indoor Air Pollution (All
Cooking Fuels), Alcohol (liters per capita)

Cumulative Cigarettes (5 years), Indoor Air Pollution (All
Cooking Fuels), Alcohol (liters per capita)

Cumulative Cigarettes (5 years), Indoor Air Pollution (All
Cooking Fuels), Alcohol (liters per capita), Lag distributed
income per capita (log transformed)

Cumulative Cigarettes (5 years), Indoor Air Pollution (All
Cooking Fuels), Alcohol (liters per capita), Lag distributed
income per capita (log transformed)

Cumulative Cigarettes (5 years), Malnutrition - proportion
<2SD weight for age (logit transformed)

Cumulative Cigarettes (5 years), Malnutrition - proportion
<2SD weight for age (logit transformed)

Cumulative Cigarettes (5 years), Malnutrition - proportion
<2SD weight for age (logit transformed), Lag distributed
income per capita (log transformed)

Cumulative Cigarettes (5 years), Malnutrition - proportion
<2SD weight for age (logit transformed), Lag distributed
income per capita (log transformed)

Cumulative Cigarettes (5 years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels)

Cumulative Cigarettes (5 years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels)

Cumulative Cigarettes (5 years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Lag distributed income per capita (log
transformed)

1.140685

1.129848

1.433256
1.298792

1.32945

1.246879

1.425263
1.299392

1.321099

1.23774

1.340316

1.252308

1.258911

1.211302

1.325296

1.246365

1.315132

1.228627

1.164752

1.159822

1.173801

1.16141

1.164231

1.161611

1.170935

138

112

286
272

280

262

285

273

277

258

281

266

268

251

279

261

275

255

211

181

225

190

206

191

223

0.5716064

0.5713263

0.5761029
0.5741854

0.5737989

0.5730144

0.5759434

0.5740901

0.573753

0.5728932

0.5737191

0.5727318

0.5724273

0.5721417

0.5734846

0.5725672

0.5732856

0.5724902

0.571959

0.5720331

0.5719875

0.5720148

0.5719595

0.5718026

0.5719277
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284
281

278

265

283

279

277

264

276

261

247

237

268

254

266

249

216

230

227

228

217

192

213
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283

284

285
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Spacetime

linear

Spacetime

linear

Spacetime

rate

rate

rate

rate

rate

Cumulative Cigarettes (5 years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Lag distributed income per capita (log
transformed)

Cumulative Cigarettes (5 years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Alcohol (liters per capita)

Cumulative Cigarettes (5 years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Alcohol (liters per capita)

Cumulative Cigarettes (5 years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Alcohol (liters per capita), Lag
distributed income per capita (log transformed)

Cumulative Cigarettes (5 years), Malnutrition - proportion
<2SD weight for age (logit transformed), Indoor Air Pollution
(All Cooking Fuels), Alcohol (liters per capita), Lag
distributed income per capita (log transformed)

1.162729

1.164475

1.162225

1.171937

1.159616

199

210

196

224

179

0.5718574

0.5719676

0.571699

0.5719219

0.571764

206

223

167

212

183




Appendix Table 7: Tuberculosis mortality data sources used in the GBD 2013.

Country

Albania

Antigua and
Barbuda

Argentina

Armenia

Australia

Austria

Azerbaijan

Bahrain

Bangladesh

Bangladesh

Bangladesh

Barbados

Belarus

Belgium

Belize

Bermuda

Bolivia

Bosnia and
Herzegovina

Brazil

Brazil

Brazil

Brunei

Source number

01-ALB

01-ATG

01- ARG

01-ARM

01-AUS

01-AUT

01-AZE

01-BHR

01-BGD

02 - BGD

03-BGD

01-BRB

01-BLR

01-BEL

01-BLZ

01-BMU

01-BOL

01-BIH

01-BRA

02 - BRA

03 - BRA

01-BRN

Source

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

Hussain A, Ali SM, Kvale G. Determinants of mortality among children in the
urban slums of Dhaka city, Bangladesh. Trop Med Int Health. 1999; 4(11): 758-
64.

INDEPTH, International Centre for Diarrhoeal Disease Research (Bangladesh).
Bangladesh - Matlab Health and Demographic Surveillance System. Dhaka,
Bangladesh: International Centre for Diarrhoeal Disease Research (Bangladesh).

INDEPTH. Bangladesh - AMK Health and Demographic Surveillance System.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

Victora CG, Barros FC, Huttly SR, Teixeira AM, Vaughan JP. Early childhood
mortality in a Brazilian cohort: the roles of birthweight and socioeconomic status.
Int J Epidemiol. 1992; 21(5): 911-5.

Victora CG, Smith PG, Vaughan JP, Nobre LC, Lombardi C, Teixeira AM, Fuchs
SM, Moreira LB, Gigante LP, Barros FC. Evidence for protection by breast-
feeding against infant deaths from infectious diseases in Brazil. Lancet. 1987;
2(8554): 319-22.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

Suveillance

Verbal Autopsy

Vital
Registration

X




Bulgaria

Burkina Faso

Burkina Faso

Burkina Faso

Burkina Faso

Burkina Faso

Cambodia

Canada

Cape Verde

Cape Verde

Chile

Chile

China
China
China
China
China
China
China
China
China
China
China
China
China
China
China

China

01-BGR

01-BFA

02 - BFA

03 - BFA

04 - BFA

05 - BFA

01 - KHM

01 - CAN

01-CPV

02 - CPV

01-CHL

02 - CHL

01-CHN

02 - CHN

03 - CHN

04 - CHN

05 - CHN

06 - CHN

07 - CHN

08 - CHN

09 - CHN

10 - CHN

11-CHN

12 - CHN

13- CHN

14 - CHN

15-CHN

16 - CHN

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

Bell JS, Ouédraogo M, Ganaba R, Sombié I, Byass P, Baggaley RF, Filippi V,
Fitzmaurice AE, Graham WJ. The epidemiology of pregnancy outcomes in rural
Burkina Faso. Trop Med Int Health. 2008; 13 Suppl 1: 31-43.

INDEPTH, Nouna Health Research Center (Burkina Faso). Burkina Faso - Nouna
Health and Demographic Surveillance System.

Ramroth H, Lorenz E, Rankin JC, Fottrell E, Yé M, Neuhann F, Ssennono M, Sié
A, Byass P, Becher H. Causas de la distribucién de muerte con el modelo InterVA|
y la codificacién de médicos en un area rural de Burkina Faso. Trop Med Int
Health. 2012; 17(7): 904-13.

Wirthwein R, Gbangou A, Sauerborn R, Schmidt CM. Measuring the local burder]
of disease. A study of years of life lost in sub-Saharan Africa. Int J Epidemiol.
2001; 30(3): 501-8.

Yé M, Diboulo E, Niamba L, Sié A, Coulibaly B, Bagagnan C, Dembélé J,
Ramroth H. An improved method for physician-certified verbal autopsy reduces
the rate of discrepancy: experiences in the Nouna Health and Demographic
Surveillance Site (NHDSS), Burkina Faso. Popul Health Metr. 2011; 9: 34.

Oum S, Chandramohan D, Cairncross S. Community-based surveillance: a pilot
study from rural Cambodia. Trop Med Int Health. 2005; 10(7): 689-97.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

Wessel H, Reitmaier P, Dupret A, Rocha E, Cnattingius S, Bergstrém S. Deaths
among women of reproductive age in Cape Verde: causes and avoidability. Acta
Obstet Gynecol Scand. 1999; 78(3): 225-32.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

Ministry of Health (Chile), National Institute of Statistics (Chile). Chile Vital
Registration - Deaths 1985.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 1991 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 1993 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 1994 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 1995 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 1996 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 1997 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 1998 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 1999 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 2000 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 2001 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 2002 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 2004 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 2005 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 2006 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 2007 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 2008 - China CDC.




China
China

China

China

China

Colombia

Colombia

Costa Rica

Croatia

Cuba

Cyprus

Czech Republic

Democratic

Republic of the

Congo

Denmark

Dominica

Dominican
Republic

Eastern Cape

Ecuador

Egypt

El Salvador

Estonia

Ethiopia

Ethiopia

Ethiopia

Ethiopia

17 - CHN

18 - CHN

19 - CHN

20 - CHN

21-CHN

01-COL

02 -COL

01-CRI

01-HRV

01-CuUB

01-CYP

01-CZE

01-COD

01 - DNK

01 -DMA

01 - DOM

01-ZEC

01-ECU

01-EGY

01-SLV

01-EST

01-ETH

02-ETH

03-ETH

04-ETH

Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 2009 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 2010 - China CDC.
Chinese Center for Disease Control and Prevention (CCDC). China Disease
Surveillance Points 2011 - China CDC.

Ministry of Health (China). China National Maternal and Child Health
Surveillance System Child Mortality Data By Cause 1996-2012 - MCHS.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

National Administrative Department of Statistics (Colombia). Colombia Vital
Statistics - Deaths 2008. Bogota, Colombia: National Administrative Department
of Statistics (Colombia).

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

Coghlan B, Brennan RJ, Ngoy P, Dofara D, Otto B, Clements M, Stewart T.
Mortality in the Democratic Republic of Congo: a nationwide survey. Lancet.
2006; 367(9504): 44-51.

World Health Organization (WHO). WHO Mortality Database Version February
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World Health Organization (WHO). WHO Mortality Database Version February
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World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.
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World Health Organization (WHO). WHO Mortality Database Version February
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Anteneh A, Araya T, Misganaw A. Factors associated with place of death in Addi
Ababa, Ethiopia. BMC Palliat Care. 2013; 12(14): 14.
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Appendix Table 8. Covariates used in CODEm for tuberculosis - Males and Females

Covariate Direction Level

Cumulative Cigarettes (5 years) 1 1
Diabetes Fasting Plasma Glucose (mmol/L) 1 1
Health system access (unitless) -1 1
Indoor Air Pollution (All Cooking Fuels) 1 1
Malnutrition in children under 5 years - proportion > 2SD below mean weight for age (logit transfornj -1 1
Smoking Prevalence 1 1
Alcohol (liters per capita) 1 2
Population Density (500-1,000 ppl/sgkm, proportion) 1 2
Population Density (over 1,000 ppl/sqkm, proportion) 1 2
Education (years per capita) -1 3
Lag distributed income per capita (log transformed) -1 3
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Appendix Table 12: Malaria mortality data sources used in the GBD 2013.

Country

Afghanistan

Albania

Antigua and
Barbuda

Argentina

Armenia

Australia

Austria

Azerbaijan

Bahrain

Bangladesh

Bangladesh

Barbados

Belarus

Belgium

Belize

Bermuda

Bolivia

Bosnia and
Herzegovina

Brazil

Brunei

Bulgaria

Burkina Faso

Source number

01 - AFG

01-ALB

01-ATG

01- ARG

01-ARM

01-AUS

01-AUT

01-AZE

01-BHR

01-BGD

02 - BGD

01-BRB

01-BLR

01-BEL

01-BLZ

01-BMU

01-BOL

01-BIH

01-BRA

01-BRN

01-BGR

01-BFA

Source

Centers for Disease Control and Prevention (CDC), United Nations Children's
Fund (UNICEF). Afghanistan - Badghis Nutrition and Health Survey 2002.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

INDEPTH, International Centre for Diarrhoeal Disease Research (Bangladesh).
Bangladesh - Matlab Health and Demographic Surveillance System. Dhaka,
Bangladesh: International Centre for Diarrhoeal Disease Research (Bangladesh).

INDEPTH. Bangladesh - AMK Health and Demographic Surveillance System.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.

World Health Organization (WHO). WHO Mortality Database Version February
2014. Geneva, Switzerland: World Health Organization (WHO), 2014.
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Appendix Table 13: Covariates used in CODEm for malaria - Males and Females

Covariate

Direction

Level

Health System Access

ITN Coverage (proportion)

Malaria Endemicity (40-100%) from MAP 2010
Malaria Endemicity (5-100%) from MAP 2010
Malaria Indoor Residual Spraying Coverage

Malaria Lysenko PfPR (Hyperendemic-Holoendemic)
Malaria Lysenko PfPR (Mesoendemic-Holoendemic)
Malaria PfPR from MAP2010

Malaria Population-At-Risk (proportion) from WHO
Malaria Prevalence-Weighted Resistance

Rainfall (Quintiles 2-5)

Rainfall (Quintiles 3-5)

Rainfall (Quintiles 4-5)

Interaction of ITN coverage with log(Pfpr)

Education by Age

LDI (I$ per capita)
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Appendix Table 14a: CODEm sub-model performance - Malaria Africa under 5 Males

Root Mean Trend Test
Dependent . Squared Error
Overall Rank| Model type R Covariates Draws
variable
Test 1 Rank Test 1 Rank
Interaction of malaria ITN and log PFPR covariates, Malaria
1 spacetime Logit(CF) [Prevalence-Weighted Resistance, Malaria Lysenko PFPR (2 | 0.4208 3 0.2589 2 130
Highest Endemicity)
Interaction of malaria ITN and log PFPR covariates, Malaria
2 spacetime Logit(CF) [Prevalence-Weighted Resistance, Malaria Lysenko PFPR (2 | 0.4273 7 0.2582 1 113
Highest Endemicity), Log LDI
. . Interaction of malaria ITN and log PFPR covariates, Malaria
3 spacetime Logit(CF) Prevalence-Weighted Resistance 0.4267 6 0.2591 3 99
Interaction of malaria ITN and log PFPR covariates, Malaria
4 spacetime Logit(CF) [Prevalence-Weighted Resistance, Malaria Lysenko PFPR (2 | 0.4356 20 0.2623 4 86
Highest Endemicity), Rainfall (Quintiles 2-5)
. . Malaria Prevalence-Weighted Resistance, Malaria Lysenko
5 spacetime Logit(CF) PFPR (2 Highest Endemicity) 0.4180 2 0.2688 31 75
6 spacetime Logit(CF) |Malaria Prevalence-Weighted Resistance 0.4146 1 0.2689 32 65
7 spacetime Ln(Rate) Interaction of n}alarna ITN and log PFPR covariates, Malaria 0.4447 a1 0.2634 9 56
Prevalence-Weighted Resistance
Interaction of malaria ITN and log PFPR covariates, Malaria
8 spacetime Ln(Rate) |Prevalence-Weighted Resistance, Malaria Lysenko PFPR (2 | 0.4447 32 0.2634 8 49
Highest Endemicity)
. Interaction of malaria ITN and log PFPR covariates, Malaria
9 spacetime Ln(Rate) Prevalence-Weighted Resistance, Log LDI 0.4512 37 0.2627 5 43
10 spacetime Ln(Rate) [Malaria Prevalence-Weighted Resistance, Log LDI 0.4313 11 0.2692 33 37
Interaction of malaria ITN and log PFPR covariates, Malaria
11 spacetime Ln(Rate) |Prevalence-Weighted Resistance, Malaria Endemicity (5- 0.4507 36 0.2644 11 32
100%)
Interaction of malaria ITN and log PFPR covariates, Malaria
12 spacetime Ln(Rate) |Prevalence-Weighted Resistance, Malaria Lysenko PFPR (2 | 0.4536 40 0.2630 7 28
Highest Endemicity), Education (years per capita)
. . Interaction of malaria ITN and log PFPR covariates, Malaria
13 spacetime Logit(CF) Prevalence-Weighted Resistance, Rainfall (Quintiles 2-5) 0.4382 z 0.2671 2 2
14 spacetime Ln(Rate) [Malaria Prevalence-Weighted Resistance 0.4348 18 0.2695 36 21
Interaction of malaria ITN and log PFPR covariates, Malaria
15 spacetime Ln(Rate) [Prevalence-Weighted Resistance, Malaria Lysenko PFPR (2 | 0.4556 42 0.2647 12 18
Highest Endemicity), Log LDI
Interaction of malaria ITN and log PFPR covariates, Malaria
16 spacetime Logit(CF) [Prevalence-Weighted Resistance, Malaria Lysenko PFPR (2 | 0.4545 41 0.2649 14 16
Highest Endemicity), Rainfall (Quintiles 2-5), Log LDI
Interaction of malaria ITN and log PFPR covariates, Malaria
17 spacetime Ln(Rate) |Prevalence-Weighted Resistance, Education (years per 0.4531 39 0.2651 17 14
capita)
. Malaria Prevalence-Weighted Resistance, Malaria Lysenko
18 spacetime Ln(Rate) O I e 0.4401 24 0.2693 34 12
19 spacetime Ln(Rate) Malarla. Prevalence-Weighted Resistance, Education (years 0.4345 16 0.2713 43 1
per capita)
Interaction of malaria ITN and log PFPR covariates, Malaria
20 spacetime Ln(Rate) |Prevalence-Weighted Resistance, Malaria Population-At- 0.4681 54 0.2641 10 9
Risk (proportion)
. Malaria Prevalence-Weighted Resistance, Malaria Lysenko
21 spacetime Ln(Rate) PEPR (2 Highest Endemicity) 0.4409 26 0.2703 39 8
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LDI
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Appendix Table 14b: CODEm sub-model performance - Malaria Africa under 5 Females

Root Mean

Trend Test
Dependent . Squared Error
Overall Rank| Model type R’ Covariates Draws
variable
Test 1 Rank Test 1 Rank
1 spacetime Logit(CF) [Malaria Prevalence-Weighted Resistance 0.4319 1 0.2823 16 130
. . Malaria Prevalence-Weighted Resistance, Malaria Lysenko
2 spacetime Logit(CF) PEPR (2 Highest Endemicity) 0.4542 6 0.2822 15 113
. . Interaction of malaria ITN and log PFPR covariates, Malaria
3 spacetime Logit(CF) Prevalence-Weighted Resistance 0.4586 11 0.2810 12 99
4 ST Ln(Rate) Malana_ Prevalence-Weighted Resistance, Education (years 0.4477 4 0.2840 25 86
per capita)
Interaction of malaria ITN and log PFPR covariates, Malaria
5 spacetime Logit(CF) [Prevalence-Weighted Resistance, Malaria Lysenko PFPR (2 0.4656 16 0.2819 13 75
Highest Endemicity)
6 spacetime Ln(Rate) |Malaria Prevalence-Weighted Resistance, Log LDI 0.4502 5 0.2858 31 65
7 spacetime Ln(Rate) |Malaria Prevalence-Weighted Resistance 0.4450 3 0.2863 35 56
. Malaria Prevalence-Weighted Resistance, Malaria Lysenko
8 spacetime Ln(Rate) PEPR (2 Highest Endemicity) 0.4584 10 0.2855 29 49
. Malaria Prevalence-Weighted Resistance, Malaria Lysenko
9 spacetime Ln(Rate) PEPR (2 Highest Endemicity), Log LDI 0.4637 15 0.2849 28 43
10 spacetime Ln(Rate) |ITN Coverage (proportion) 0.4657 17 0.2846 27 37
Interaction of malaria ITN and log PFPR covariates, Malaria
11 spacetime Logit(CF) [Prevalence-Weighted Resistance, Malaria Lysenko PFPR (2 0.4813 38 0.2802 8 32
Highest Endemicity), Log LDI
. Malaria Prevalence-Weighted Resistance, Malaria Lysenko
12 spacetime L) PFPR (2 Highest Endemicity), Education (years per capita) 04715 29 0.2830 21 28
. Interaction of malaria ITN and log PFPR covariates, Malaria
13 spacetime Ln(Rate) Prevalence-Weighted Resistance, Log LDI 04939 50 0.2765 2 24
14 spacetime Logit(CF) [Malaria Lysenko PFPR (2 Highest Endemicity) 0.4556 8 0.2888 45 21
15 spacetime Ln(Rate) |Malaria Population-At-Risk (proportion), Log LDI 0.4759 31 0.2839 24 18
16 ST Ln(Rate) Interaction of malarla ITN and log PFPR covariates, Malaria 0.4966 54 0.2760 1 16
Prevalence-Weighted Resistance
. Interaction of malaria ITN and log PFPR covariates, Malaria
1 spacetime Ln(Rate) Prevalence-Weighted Resistance, Education (years per capita) 04957 53 0.2 3 14
Interaction of malaria ITN and log PFPR covariates, Malaria
18 spacetime Ln(Rate) [Prevalence-Weighted Resistance, Malaria Endemicity (5- 0.4934 49 0.2810 11 12
100%), Log LDI
19 spacetime Ln(Rate) Malaria Lysen_ko PFPR (2 Highest Endemicity), Education 0.4696 25 0.2865 36 1
(years per capita)
20 spacetime Ln(Rate) |Malaria Endemicity (5-100%) 0.4708 26 0.2872 37 9
21 spacetime Ln(Rate) [Malaria Lysenko PFPR (2 Highest Endemicity) 0.4658 18 0.2888 46 8
22 spacetime Ln(Rate) |Malaria Population-At-Risk (proportion) 0.4712 27 0.2872 38 7
Interaction of malaria ITN and log PFPR covariates, Malaria
23 spacetime Ln(Rate) [Prevalence-Weighted Resistance, Malaria Population-At-Risk | 0.5013 59 0.2804 9 6
(proportion), Log LDI
Interaction of malaria ITN and log PFPR covariates, Malaria
24 spacetime Ln(Rate) |Prevalence-Weighted Resistance, Malaria Lysenko PFPR (2 0.5078 67 0.2781 4 5
Highest Endemicity)
Interaction of malaria ITN and log PFPR covariates, Malaria
25 spacetime Ln(Rate) [Prevalence-Weighted Resistance, Malaria Endemicity (5- 0.4954 52 0.2825 18 5
100%)
Interaction of malaria ITN and log PFPR covariates, Malaria
26 spacetime Ln(Rate) |Prevalence-Weighted Resistance, Malaria Lysenko PFPR (2 0.5074 66 0.2795 7 4
Highest Endemicity), Education (years per capita)
27 spacetime Logit(CF) |[Interaction of malaria ITN and log PFPR covariates 0.4689 23 0.2906 57 3
28 spacetime Logit(CF) [Interaction of malaria ITN and log PFPR covariates, Log LDI 0.4731 30 0.2896 51 3
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Prevalence-Weighted Resistance, Malaria Lysenko PFPR (2
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Prevalence-Weighted Resistance, Malaria Endemicity (5-
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LDI

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR)
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Appendix Table 14c: CODEm sub-model performance - Malaria Africa over 5 Males

Root Mean
Dependent Squared Error Trend Test
Overall Rank| Model type ve?riable Covariates g Draws
Test 1 Rank Test 1 Rank
1 spacetime Logit(CF) [ITN Coverage (proportion), log(malaria PfPR) 0.5218 4 0.2403 1 123
. ITN Coverage (proportion), log(malaria PfPR), Malaria
2 spacetime Ln(Rate) Endemicity (40-100%) 0.5197 3 0.2548 4 108
3 spacetime | Logit(CF) :gg'\lp(;g‘sr;gveaﬁip;; Eomon)’ Interaction of malaria ITN and 0.5177 2 0.2558 5 94
. . ITN Coverage (proportion), log(malaria PfPR), Malaria
4 spacetime Logit(CF) Endemicity (40-100%) 0.5285 8 0.2521 3 83
. . Interaction of malaria ITN and log PFPR covariates,
5 spacetime Logit(CF) log(malaria PfPR), Malaria Endemicity (40-100%) 05134 ! 0.2703 1 3
6 spacetime | Logit(CF) :2;:3;?:;?;';1"5’ LG AR RO 0.5250 5 0.2648 7 64
7 spacetime Ln(Rate) |ITN Coverage (proportion), log(malaria PfPR) 0.5292 10 0.2504 2 56
. ITN Coverage (proportion), Interaction of malaria ITN and
8 spacetime Ln(Rate) log PFPR covariates, Malaria Endemicity (40-100%) 0.5282 ! 0.2655 8 49
. . ITN Coverage (proportion), Interaction of malaria ITN and
o spacetime Logit(CF) log PFPR covariates, Malaria Endemicity (40-100%) 0.5260 6 0.2656 9 43
10 spacetime Ln(Rate) :Zé\lpig\s;igfagrgézomon), Interaction of malaria ITN and 05414 15 02571 6 38
. Interaction of malaria ITN and log PFPR covariates,
1 spacetime Ln(Rate) log(malaria PfPR), Malaria Endemicity (40-100%) 0-5359 12 0.2767 15 33
2 spacetime | Logit(CF) 'RTe ':isf;r‘]’gage (proportion), Malaria Prevalence-Weighted 0.5406 14 0.2743 14 29
13 spacetime Logit(CF) [ITN Coverage (proportion) 0.5451 17 0.2715 12 25
14 spacetime Logit(CF) |[ITN Coverage (proportion), Malaria Endemicity (40-100%) 0.5367 13 0.2775 17 22
15 spacetime |  Ln(Rate) :S;iz?;?aogf?;;a”a ITN and log PFPR covariates, 0.5424 16 0.2773 16 20
16 spacetime | Logit(CF) :ETn ';'efnoi‘c'iet;ge (proportion), Malaria Lysenko PFPR (3 Highest) , ¢, 25 0.2687 10 17
. . Interaction of malaria ITN and log PFPR covariates,
1 spacetime Logit(CF) log(malaria PfPR), Education (years per capita) 0.5292 o 0.2836 % 15
. Interaction of malaria ITN and log PFPR covariates,
18 spacetime Ln(Rate) log(malaria PfPR), Education (years per capita) 0.5668 29 0.2786 19 13
19 spacetime Logit(CF) ITN Coyerage (proportion), Malaria Population-At-Risk 0.5565 20 0.2863 39 12
(proportion)
20 spacetime Logit(CF) [ITN Coverage (proportion), Malaria Endemicity (5-100%) 0.5578 22 0.2845 38 10
21 spacetime | Logit(cF) |'°9(malaria PPR), Malaria Lysenko PFPR (2 Highest 0.5562 18 0.2958 47 9
Endemicity), Education (years per capita)
22 spacetime Logit(CF) [log(malaria PfPR) 0.5667 28 0.3008 55 8
23 spacetime | Logit(CF) ::ega(:;i Z?;egpgicess (capped), ITN Coverage (proportion), | 57)q 35 0.2966 49 7
2 spacetime | Logit(CF) Er?é?;::t';)PfPR)’ Malaria Lysenko PFPR (2 Highest 0.5701 33 0.2990 52 6
25 spacetime Logit(CF) [log(malaria PfPR), Malaria Prevalence-Weighted Resistance 0.5357 11 0.3058 77 5
26 spacetime Ln(Rate) |ITN Coverage (proportion), Malaria Endemicity (40-100%) 0.5757 41 0.2977 50 5
27 spacetime Logit(CF) [log(malaria PfPR), Education (years per capita) 0.5824 50 0.2966 48 4
28 spacetime |  Ln(Rate) :ETn ':efnoi‘c'iet;ge (proportion), Malaria Lysenko PFPR (3 Highest - oo, 73 0.2786 20 4
29 spacetime Logit(CF) Iog(ma_lana PfPR), Malaﬁa Prevalence-Weighted Resistance, 05748 39 0.3028 62 3
Education (years per capita)
Interaction of malaria ITN and log PFPR covariates,
30 spacetime Logit(CF) [log(malaria PfPR), Malaria Lysenko PFPR (3 Highest 0.5621 23 0.3062 80 3
Endemicity)
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Appendix Table 14d: CODEm sub-model performance - Malaria Africa over 5 Females

Overall Rank

Model type

Dependent
variable

Covariates

Root Mean
Squared Error

Trend Test

Test1

Rank

Test1

Rank

Draws
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Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Lysenko PFPR (3 Highest
Endemicity)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Lysenko PFPR (3 Highest
Endemicity)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity), Malaria Lysenko PFPR (3 Highest Endemicity)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Endemicity (40-100%), Malaria
Lysenko PFPR (2 Highest Endemicity)

Interaction of malaria ITN and log PFPR covariates, Malaria
Prevalence-Weighted Resistance

log(malaria PfPR), Malaria Prevalence-Weighted Resistance

Health System Access (capped), Interaction of malaria ITN
and log PFPR covariates, log(malaria PfPR), Malaria Lysenko
PFPR (3 Highest Endemicity)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity)

ITN Coverage (proportion), Interaction of malaria ITN and
log PFPR covariates, Malaria Lysenko PFPR (3 Highest
Endemicity)

log(malaria PfPR)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity), Malaria Lysenko PFPR (3 Highest Endemicity),
Education (years per capita)

Interaction of malaria ITN and log PFPR covariates, Malaria
Prevalence-Weighted Resistance, Malaria Endemicity (40-
100%)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity), Malaria Lysenko PFPR (3 Highest Endemicity)

log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity), Education (years per capita)

log(malaria PfPR), Malaria Endemicity (40-100%), Malaria
Lysenko PFPR (2 Highest Endemicity)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR)

Health System Access (capped), Interaction of malaria ITN
and log PFPR covariates, log(malaria PfPR), Malaria
Prevalence-Weighted Resistance, Malaria Lysenko PFPR (3
Highest Endemicity)

Health System Access (capped), Interaction of malaria ITN
and log PFPR covariates, log(malaria PfPR), Malaria Lysenko
PFPR (3 Highest Endemicity)

ITN Coverage (proportion), Interaction of malaria ITN and
log PFPR covariates, Malaria Prevalence-Weighted
Resistance

ITN Coverage (proportion), Interaction of malaria ITN and
log PFPR covariates, Malaria Lysenko PFPR (3 Highest
Endemicity)

log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity)
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Interaction of malaria ITN and log PFPR covariates, Malaria
Prevalence-Weighted Resistance, Malaria Endemicity (40-
100%)

Interaction of malaria ITN and log PFPR covariates, Malaria
Lysenko PFPR (2 Highest Endemicity), Education (years per
capita)

ITN Coverage (proportion), Interaction of malaria ITN and
log PFPR covariates, Malaria Lysenko PFPR (2 Highest
Endemicity)

Interaction of malaria ITN and log PFPR covariates, Malaria
Lysenko PFPR (2 Highest Endemicity), Malaria Lysenko
PFPR (3 Highest Endemicity), Education (years per capita)

Interaction of malaria ITN and log PFPR covariates, Malaria
Prevalence-Weighted Resistance, Malaria Lysenko PFPR (2
Highest Endemicity), Education (years per capita)

Interaction of malaria ITN and log PFPR covariates, Malaria
Prevalence-Weighted Resistance

Interaction of malaria ITN and log PFPR covariates

Interaction of malaria ITN and log PFPR covariates, Malaria
Lysenko PFPR (3 Highest Endemicity), Education (years per
capita)

Interaction of malaria ITN and log PFPR covariates, Malaria
Endemicity (5-100%)

Interaction of malaria ITN and log PFPR covariates, Malaria
Endemicity (40-100%)

ITN Coverage (proportion), Interaction of malaria ITN and
log PFPR covariates, Malaria Population-At-Risk (proportion)

ITN Coverage (proportion), Interaction of malaria ITN and
log PFPR covariates, Malaria Prevalence-Weighted
Resistance, Malaria Lysenko PFPR (2 Highest Endemicity)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity)
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Appendix Table 14g: CODEm sub-model performance - Malaria Outside Africa over 5 Males

Overall Rank

Model type

Dependent
variable

Covariates

Root Mean
Squared Error

Trend Test

Test 1

Rank

Test 1

Rank

Draws
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Health System Access (capped), Malaria Lysenko PFPR (3
Highest Endemicity), Rainfall (Quintiles 3-5)

Health System Access (capped), Malaria Lysenko PFPR (2
Highest Endemicity), Malaria Population-At-Risk
(proportion), Rainfall (Quintiles 3-5)

Health System Access (capped), Malaria Lysenko PFPR (3
Highest Endemicity), Malaria Population-At-Risk
(proportion), Rainfall (Quintiles 4-5)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Population-At-Risk (proportion),
Rainfall (Quintiles 4-5)

Health System Access (capped), Malaria Prevalence-
Weighted Resistance, Malaria Lysenko PFPR (3 Highest
Endemicity), Rainfall (Quintiles 3-5)

Health System Access (capped), Malaria Lysenko PFPR (3
Highest Endemicity), Rainfall (Quintiles 3-5)

ITN Coverage (proportion)

Health System Access (capped), log(malaria PfPR), Malaria
Population-At-Risk (proportion), Rainfall (Quintiles 3-5)

Health System Access (capped), Malaria Population-At-Risk
(proportion), Rainfall (Quintiles 4-5)

ITN Coverage (proportion), Malaria Lysenko PFPR (3
Highest Endemicity)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity)

ITN Coverage (proportion), Interaction of malaria ITN and
log PFPR covariates, Malaria Population-At-Risk
(proportion), Rainfall (Quintiles 4-5)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity), Malaria Population-At-Risk (proportion),
Rainfall (Quintiles 3-5)

Health System Access (capped), Malaria Lysenko PFPR (3
Highest Endemicity)

Health System Access (capped)

Health System Access (capped), Interaction of malaria ITN
and log PFPR covariates, Malaria Population-At-Risk
(proportion), Rainfall (Quintiles 3-5)

ITN Coverage (proportion), log(malaria PfPR), Malaria
Lysenko PFPR (2 Highest Endemicity), Malaria Population-
At-Risk (proportion), Rainfall (Quintiles 3-5)

ITN Coverage (proportion), Interaction of malaria ITN and
log PFPR covariates, Malaria Lysenko PFPR (2 Highest
Endemicity), Malaria Population-At-Risk (proportion),
Rainfall (Quintiles 3-5)

Health System Access (capped), Malaria Lysenko PFPR (2
Highest Endemicity), Rainfall (Quintiles 3-5)

ITN Coverage (proportion), log(malaria PfPR), Malaria
Population-At-Risk (proportion), Rainfall (Quintiles 4-5)

Health System Access (capped), Malaria Lysenko PFPR (2
Highest Endemicity)

Health System Access (capped), Malaria Lysenko PFPR (2
Highest Endemicity), Malaria Population-At-Risk
(proportion)
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Logit(CF)

Ln(Rate)

Logit(CF)

Logit(CF)

Logit(CF)

Ln(Rate)

Logit(CF)

Logit(CF)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity), Malaria Population-At-Risk (proportion)

Health System Access (capped), Malaria Population-At-Risk
(proportion)

Health System Access (capped), Malaria Lysenko PFPR (3
Highest Endemicity), Malaria Population-At-Risk
(proportion), Rainfall (Quintiles 3-5)

ITN Coverage (proportion), Malaria Lysenko PFPR (2
Highest Endemicity), Malaria Lysenko PFPR (3 Highest
Endemicity)

ITN Coverage (proportion)

Health System Access (capped), Rainfall (Quintiles 3-5)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Population-At-Risk (proportion),
Rainfall (Quintiles 3-5)

Health System Access (capped), ITN Coverage (proportion),
log(malaria PfPR), Malaria Population-At-Risk (proportion),
Rainfall (Quintiles 3-5)

Health System Access (capped), ITN Coverage (proportion),
Interaction of malaria ITN and log PFPR covariates, Malaria
Population-At-Risk (proportion), Rainfall (Quintiles 3-5)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Population-At-Risk (proportion)

ITN Coverage (proportion), Malaria Lysenko PFPR (2
Highest Endemicity)

Health System Access (capped), Malaria Lysenko PFPR (3
Highest Endemicity), Malaria Population-At-Risk
(proportion), Rainfall (Quintiles 3-5)

ITN Coverage (proportion), Interaction of malaria ITN and
log PFPR covariates, log(malaria PfPR), Malaria Population-
At-Risk (proportion), Rainfall (Quintiles 4-5)

Health System Access (capped), Malaria Population-At-Risk
(proportion), Rainfall (Quintiles 3-5)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Indoor Residual Spraying
Coverage, Malaria Lysenko PFPR (2 Highest Endemicity)

ITN Coverage (proportion), Malaria Lysenko PFPR (2
Highest Endemicity), Malaria Population-At-Risk
(proportion)

ITN Coverage (proportion), log(malaria PfPR), Malaria
Lysenko PFPR (2 Highest Endemicity)

ITN Coverage (proportion), log(malaria PfPR), Malaria
Lysenko PFPR (2 Highest Endemicity), Malaria Population-
At-Risk (proportion)

ITN Coverage (proportion), Malaria Lysenko PFPR (3
Highest Endemicity)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Rainfall (Quintiles 3-5)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Indoor Residual Spraying
Coverage, Malaria Population-At-Risk (proportion), Rainfall
(Quintiles 4-5)

ITN Coverage (proportion), Malaria Population-At-Risk
(proportion)

Health System Access (capped), Malaria Prevalence-
Weighted Resistance, Malaria Lysenko PFPR (3 Highest
Endemicity), Rainfall (Quintiles 3-5)

Health System Access (capped), Malaria Prevalence-
Weighted Resistance

Health System Access (capped), Malaria Prevalence-
Weighted Resistance, Malaria Lysenko PFPR (2 Highest
Endemicity), Rainfall (Quintiles 3-5)
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Health System Access (capped), ITN Coverage (proportion),
Interaction of malaria ITN and log PFPR covariates, Malaria
Lysenko PFPR (2 Highest Endemicity), Malaria Population-
At-Risk (proportion)

Health System Access (capped), ITN Coverage (proportion),
log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity), Malaria Population-At-Risk (proportion)

ITN Coverage (proportion), Interaction of malaria ITN and
log PFPR covariates, Malaria Lysenko PFPR (2 Highest
Endemicity), Malaria Population-At-Risk (proportion)

Health System Access (capped), Malaria Prevalence-
Weighted Resistance, Malaria Lysenko PFPR (3 Highest
Endemicity)

Health System Access (capped), ITN Coverage (proportion),
log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity), Malaria Population-At-Risk (proportion)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Population-At-Risk (proportion)

Health System Access (capped), ITN Coverage (proportion),
Interaction of malaria ITN and log PFPR covariates, Malaria
Lysenko PFPR (2 Highest Endemicity), Malaria Population-
At-Risk (proportion)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Indoor Residual Spraying
Coverage, Malaria Population-At-Risk (proportion)

ITN Coverage (proportion), Interaction of malaria ITN and
log PFPR covariates, Malaria Lysenko PFPR (2 Highest
Endemicity)

Health System Access (capped), Malaria Lysenko PFPR (3
Highest Endemicity), Malaria Population-At-Risk
(proportion)

Health System Access (capped), Malaria Prevalence-
Weighted Resistance, Malaria Lysenko PFPR (2 Highest
Endemicity)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Population-At-Risk (proportion),
Rainfall (Quintiles 3-5)

ITN Coverage (proportion), Malaria Lysenko PFPR (2
Highest Endemicity)

Health System Access (capped), Malaria Lysenko PFPR (3
Highest Endemicity), Malaria Population-At-Risk
(proportion), Rainfall (Quintiles 4-5)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Indoor Residual Spraying
Coverage, Malaria Lysenko PFPR (2 Highest Endemicity),
Malaria Population-At-Risk (proportion)

ITN Coverage (proportion), log(malaria PfPR), Malaria
Population-At-Risk (proportion)

ITN Coverage (proportion), Interaction of malaria ITN and
log PFPR covariates, Malaria Population-At-Risk (proportion)

ITN Coverage (proportion), Interaction of malaria ITN and
log PFPR covariates, log(malaria PfPR), Malaria Population-
At-Risk (proportion)

ITN Coverage (proportion), Interaction of malaria ITN and
log PFPR covariates, log(malaria PfPR), Malaria Population-
At-Risk (proportion), Rainfall (Quintiles 3-5)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity)
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Ln(Rate)
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Ln(Rate)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Indoor Residual Spraying
Coverage, Malaria Population-At-Risk (proportion)

Health System Access (capped)

Health System Access (capped), Malaria Lysenko PFPR (2
Highest Endemicity)

Health System Access (capped), Malaria Prevalence-
Weighted Resistance, Rainfall (Quintiles 3-5)

log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity), Malaria Population-At-Risk (proportion),
Rainfall (Quintiles 3-5)

Interaction of malaria ITN and log PFPR covariates, Malaria
Lysenko PFPR (2 Highest Endemicity), Malaria Population-
At-Risk (proportion), Rainfall (Quintiles 3-5)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR)

ITN Coverage (proportion), Malaria Lysenko PFPR (3
Highest Endemicity), Malaria Population-At-Risk
(proportion)

ITN Coverage (proportion), Malaria Lysenko PFPR (3
Highest Endemicity), Malaria Population-At-Risk
(proportion), Rainfall (Quintiles 4-5)

ITN Coverage (proportion), Malaria Indoor Residual Spraying
Coverage, Malaria Population-At-Risk (proportion)

ITN Coverage (proportion), Malaria Indoor Residual Spraying|
Coverage, Malaria Lysenko PFPR (3 Highest Endemicity),
Malaria Population-At-Risk (proportion)

ITN Coverage (proportion), Malaria Indoor Residual Spraying|
Coverage, Malaria Lysenko PFPR (2 Highest Endemicity),
Malaria Population-At-Risk (proportion)

ITN Coverage (proportion), log(malaria PfPR), Malaria
Population-At-Risk (proportion), Rainfall (Quintiles 3-5)

ITN Coverage (proportion), Interaction of malaria ITN and
log PFPR covariates, Malaria Population-At-Risk
(proportion), Rainfall (Quintiles 3-5)

Health System Access (capped), Rainfall (Quintiles 4-5)

Health System Access (capped), Rainfall (Quintiles 3-5)

Health System Access (capped), log(malaria PfPR), Malaria
Lysenko PFPR (2 Highest Endemicity), Malaria Population-
At-Risk (proportion)

Health System Access (capped), Interaction of malaria ITN
and log PFPR covariates, Malaria Lysenko PFPR (2 Highest
Endemicity), Malaria Population-At-Risk (proportion)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Rainfall (Quintiles 3-5)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity), Malaria Population-At-Risk (proportion)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Lysenko PFPR (2 Highest
Endemicity), Malaria Population-At-Risk (proportion),
Rainfall (Quintiles 3-5)

Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Indoor Residual Spraying
Coverage, Malaria Lysenko PFPR (2 Highest Endemicity)
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Interaction of malaria ITN and log PFPR covariates,
log(malaria PfPR), Malaria Indoor Residual Spraying
Coverage, Malaria Lysenko PFPR (2 Highest Endemicity),
Malaria Population-At-Risk (proportion)

Health System Access (capped), Malaria Population-At-Risk
(proportion)

Health System Access (capped), Malaria Population-At-Risk
(proportion), Rainfall (Quintiles 4-5)

Health System Access (capped), Malaria Lysenko PFPR (3
Highest Endemicity)

Health System Access (capped), log(malaria PfPR), Malaria
Lysenko PFPR (2 Highest Endemicity), Malaria Population-
At-Risk (proportion)
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Appendix Table 14h: CODEm sub-model performance - Malaria Ouside Africa over 5 Females

Root Mean
Squared Error
Covariates Draws

Trend Test
Dependent
variable

Overall Rank | Model type
Test 1 Rank Test 1 Rank

Health System Access (capped), Malaria Lysenko PFPR (3
1 spacetime Ln(Rate) [Highest Endemicity), Malaria Population-At-Risk 0.6626 2 0.3869 18 48
(proportion), Rainfall (Quintiles 4-5)

Health System Access (capped), Interaction of malaria ITN
and log PFPR covariates, Malaria Lysenko PFPR (3 Highest

2 spacetime Logit(CF) Endemicity), Malaria Population-At-Risk (proportion), 06686 15 0.3866 13 45
Rainfall (Quintiles 4-5)
Health System Access (capped), ITN Coverage (proportion),

3 spacetime Logit(CF) Interaction of malaria ITN and log PFPR covariates, Malaria 0.6699 21 0.3858 10 43

Lysenko PFPR (3 Highest Endemicity), Malaria Population-
At-Risk (proportion), Rainfall (Quintiles 4-5)

Health System Access (capped), log(malaria PfPR), Malaria
4 spacetime Logit(CF) [Lysenko PFPR (3 Highest Endemicity), Malaria Population- 0.6695 18 0.3878 24 41
At-Risk (proportion), Rainfall (Quintiles 4-5)

Health System Access (capped), ITN Coverage (proportion),

Interaction of malaria ITN and log PFPR covariates 06682 13 03889 32 3

5 spacetime Logit(CF)

Health System Access (capped), Interaction of malaria ITN
6 spacetime Logit(CF) [and log PFPR covariates, Malaria Population-At-Risk 0.6716 43 0.3857 8 37
(proportion), Rainfall (Quintiles 4-5)

Health System Access (capped), ITN Coverage (proportion),
log(malaria PfPR), Malaria Lysenko PFPR (3 Highest
Endemicity), Malaria Population-At-Risk (proportion),
Rainfall (Quintiles 4-5)
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Append z10

Study-level data

WHO data adjusted for undercount

WHO case report data used
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