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Supplementary Appendix 1: Methods appendix to “The global burden of cancer attributable to risk
factors, 2010-2019: a systematic analysis for the Global Burden of Disease Study 2019”

This appendix provides further methodological detail for “The global burden of cancer attributable to risk
factors, 2010-2019: a systematic analysis for the Global Burden of Disease Study 2019”. This study
complies with the Guidelines for Accurate and Transparent Health Estimates Reporting (GATHER)
recommendations.® It includes detailed tables and information on data to maximise transparency in our
estimation processes and provides a comprehensive description of analytical steps. A completed
GATHER checklist can be found on page 8 of this appendix.

Please note that portions of this supplement were copied from the supplementary content to the recent
GBD publications:

Kocarnik J, Compton K, Dean FE, et al. Cancer incidence, mortality, years of life lost, years lived
with disability, and disability-adjusted life years for 29 cancer groups from 2010 to 2019: a
systematic analysis for the Global Burden of Disease Study 2019. JAMA Oncol. 2022;8(3):420-
444. doi:10.1001/jamaoncol.2021.6987." ;

Force LM, Abdollahpour I, Advani SM, et al. The global burden of childhood and adolescent
cancer in 2017: an analysis of the Global Burden of Disease Study 2017. The Lancet Oncology
2019; 20: 1211-25.%;

Vos T, Lim SS, Abbafati C, et al. Global burden of 369 diseases and injuries in 204 countries and
territories, 1990-2019: a systematic analysis for the Global Burden of Disease Study 2019. The
Lancet 2020; 396: 1204-22.3 ;

and
Murray CJL, Aravkin AY, Zheng P, et al. Global burden of 87 risk factors in 204 countries and

territories, 1990-2019: a systematic analysis for the Global Burden of Disease Study 2019. The
Lancet 2020; 396: 1223-49.*
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The Global Burden of Disease (GBD) study

The Global Burden of Disease (GBD) study was created in an effort to establish comprehensive and
comparable health metrics. A key principle in the GBD approach to estimation of disease burden is that
an individual can have only one cause of death, while recognising that this may underestimate disease
burden due to intermediate causes of death. In addition to reporting estimates of mortality and years of
life lost (YLLs) for over 300 diseases and injuries, the GBD study also quantifies non-fatal components of
disease including years lived with disability (YLDs) and disability-adjusted life-years (DALY's), a metric
that represents a combination of both the fatal and non-fatal components of disease. The GBD approach
uses all relevant data sources, rather than a single type of data. Finally, as there is continual
methodological refinement with each GBD iteration, the results in each successive iteration supersede the
results of prior GBD studies for the entire newly estimated time series. A protocol for the GBD study can
be found online at http://www.healthdata.org/sites/default/files/files/ProjectssGBD/GBD_Protocol.pdf.



http://www.healthdata.org/sites/default/files/files/Projects/GBD/GBD_Protocol.pdf

GATHER?® Guidelines Checklist

Iltem
#

Checklist item

Reported on page #

Objectives and funding

1 Define the indicator(s), populations (including age, sex, and geographic entities), | Appendix pg. 10
and time period(s) for which estimates were made.

2 List the funding sources for the work. See main manuscript

Data Inputs

For all data inputs from multiple sources that are synthesised as part of the study:

biases (eg, based on characteristics listed in item 5).

3 Describe how the data were identified and how the data were accessed. Appendix pg. 13

4 Specify the inclusion and exclusion criteria. Identify all ad-hoc exclusions. Appendix pg. 13

5 Provide information on all included data sources and their main characteristics. http://ghdx.healthdata.
For each data source used, report reference information or contact org/ghd-2019
name/institution, population represented, data collection method, year(s) of data
collection, sex and age range, diagnostic criteria or measurement method, and
sample size, as relevant.

6 Identify and describe any categories of input data that have potentially important | Appendix pg. 13

For data inputs that contribute to the analysis but were not synthesised as part of the study:

7

Describe and give sources for any other data inputs.

http://ghdx.healthdata.
org/gbd-2019

For all data inputs:

8

Provide all data inputs in a file format from which data can be efficiently
extracted (eg, a spreadsheet rather than a PDF), including all relevant meta-data
listed in item 5. For any data inputs that cannot be shared because of ethical or
legal reasons, such as third-party ownership, provide a contact name or the name
of the institution that retains the right to the data.

http://ghdx.healthdata.
org/ghd-2019

Data analysis

selected.

9 Provide a conceptual overview of the data analysis method. A diagram may be Appendix pg. 11-12

helpful. (Appendix Figures 1 &
2)

10 Provide a detailed description of all steps of the analysis, including mathematical | Appendix pg. 13—145
formulae. This description should cover, as relevant, data cleaning, data pre-
processing, data adjustments and weighting of data sources, and mathematical or
statistical model(s).

11 Describe how candidate models were evaluated and how the final model(s) were | Found in Section 3:

Causes of death
modelling methods of
the Supplementary
appendix 1 to “GBD
2019 Diseases and
Injuries Collaborators.
Global burden of 369
diseases and injuries in
204 countries and
territories, 1990-20109:
a systematic analysis
for the Global Burden
of Disease Study
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http://ghdx.healthdata.org/gbd-2019
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2019”2 Details of
covariate selection for
cancer models can be
found in: Appendix pg.
3348 (Appendix
Table 4)

12

Provide the results of an evaluation of model performance, if done, as well as the
results of any relevant sensitivity analysis.

Found in eTable 10 of
the Supplementary
Appendix to
“Morbidity and
mortality for 29 cancer
groups by country and
territory and Socio-
demographic Index,
1990-2019: a
systematic analysis for
the Global Burden of
Disease Study 2019

13

Describe methods for calculating uncertainty of the estimates. State which
sources of uncertainty were, and were not, accounted for in the uncertainty
analysis.

Appendix pg. 55
(uncertainty in cancer
estimation); pg. 66
(uncertainty in the
general risk factor
estimation process),
and pg. 72—145
(uncertainty in
estimation of specific
risk factors)

14

State how analytic or statistical source code used to generate estimates can be
accessed.

http://ghdx.healthdata.
org/gbd-2019/code

Results

and Discussion

15

Provide published estimates in a file format from which data can be efficiently
extracted.

GBD 2019 estimates
are available online
(https://vizhub.healthd
ata.org/gbd-compare/
and
http://ghdx.healthdata.
org/gbd-results-tool)

16

Report a quantitative measure of the uncertainty of the estimates (eg, uncertainty
intervals).

See main manuscript,
“Results”

17

Interpret results in light of existing evidence. If updating a previous set of
estimates, describe the reasons for changes in estimates.

See main manuscript,
“Discussion”

18

Discuss limitations of the estimates. Include a discussion of any modelling
assumptions or data limitations that affect interpretation of the estimates.

Appendix pg. 56
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Definition of Indicator

In this publication, estimates are presented for 82 cancer risk-outcome pairs, representing 23 cancer
groups and 34 risk factor groups, for both sexes, for the time period 2010 to 2019 and for five-year GBD
age groups (such as 10-14, 15-19, 20-24, etc. until 95+). These estimates are presented globally and for
regions which include 204 countries or territories. All ICD-9 codes pertaining to cancer (140-209) and
ICD-10 codes (C00-C96) except for non-melanoma skin cancer (ICD-10: C44) and the majority of
Kaposi sarcoma (ICD-10: C46) are included in these estimates (see section “5. Cause disaggregation” on
pg. 29 of this appendix for more information on Kaposi sarcoma code handling in GBD). Leukaemias
were assessed at the parent level for this analysis (more specific leukaemia subtypes were aggregated to
parent in results tables and figures). For a complete list of ICD codes and their respective GBD causes,
refer to Appendix tables 1 & 2. The Global Burden of Disease 2019 analysis estimates mortality and
morbidity across more cancer groups than are highlighted in this analysis because not all GBD cancer
causes have risk factors currently estimated for them within the GBD study. For completeness and
accuracy, the cancer estimation methods described in this appendix at times reference cancers outside the
scope of this paper, however the results (both in the manuscript and in this appendix) focus only on the 23
cancer groups with associated risk factors found in Appendix Table 8.

A complete list of countries and territories estimated in GBD 2019 can be found in “Table S3: GBD
location hierarchy with levels” on page 1459 in Supplementary Appendix 1 to “Global burden of 369
diseases and injuries in 204 countries and territories, 1990-2019: a systematic analysis for the global
burden of disease study 2019”.% We recognise that location-specific results are helpful; although limited
country-specific results are reported in this analysis, more detailed estimates can be found in the GBD
Results tool, http://ghdx.healthdata.org/gbd-results-tool, and the GBD Compare tool,
https://vizhub.healthdata.org/ghd-compare/.
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GBD Cancer Estimation Process
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Appendix Figure 1: Flowchart of GBD cancer mortality and Years of Life Lost (YLLS) estimation. Abbreviations: CoD, causes of death;
CODEm, cause of death ensemble model; DB, database; DisMod-MR, disease model - Bayesian meta-regression; HAQ Index, Healthcare Access

and Quality Index; ICD, International Classification of Diseases; ST-GPR, spaciotemporal Gaussian process regression; MIR, mortality-to-
incidence ratio; NASH, nonalcoholic steatohepatitis; VR, vital registration; YLL, years of life lost.
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Appendix Figure 2: Flowchart of GBD cancer incidence and Years Lived with Disability (YLDs) estimation. Abbreviations: GBD, Global

Burden of Disease Study; MIR, mortality-to-incidence ratio; SEER, Surveillance, Epidemiology and End Results Program; YLD, years lived with

disability.
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Data sources
Cancer registry (CR) data sources

Cancer incidence and mortality data were sought from individual cancer registries, such as the
Surveillance, Epidemiology, and End Results (SEER) Program?®; provided by collaborators; or
downloaded from aggregated databases of cancer registry data such as “Cancer Incidence In Five
Continents” (CI5)”,"*" EUREG,® or NORDCAN.® Only population-based cancer registries were
included, with inclusion criteria that they included all cancers (ie, were not specialty registries), reported
data for all age groups (except for pediatric cancer registries), and reported data for both sexes.
Pathology-based cancer registries were included if they had a defined population. Hospital-based cancer
registries were excluded. Redundant cancer registry data were excluded from either the final incidence
data input or the MIR model input if a more detailed source (eg, providing more detailed age or
diagnostic groups) was available for the same population. Preference was given to registries with national
coverage over those with only local coverage, except those from countries where the GBD study provides
subnational estimates. Data were excluded if the coverage population was unknown, except for in high
SDI quintile locations with full geographic coverage where the GBD estimated population could be
substituted. A list of the cancer registries included in our analysis and the years covered can be found in
the online GBD citation tool http://ghdx.healthdata.org/gbd-2019. Additionally, CR data sources can be
found in eTable 6 of the Supplementary appendix to “Cancer Incidence, Mortality, Years of Life Lost,
Years Lived with Disability, and Disability-Adjusted Life Years for 29 Cancer Groups from 2010 to
2019: A Systematic Analysis of Cancer Burden Globally, Nationally, and by Socio-demographic Index
for the Global Burden of Disease Study 2019”.*

Mortality-to-incidence ratio (MIR) data sources

Most cancer registries only report cancer incidence. However, if a cancer registry also reported cancer
mortality, mortality data were also extracted. CR sources with matching incidence and mortality data
were used in the mortality-to-incidence ratio estimation.*

Cancer mortality data in the cause of death (CoD) database other than cancer registry data

In addition to cancer registry data, the GBD cause of death (CoD) database also contains cancer mortality
data originating from multiple sources, including vital registration (VR) and verbal autopsy (VA) data. In
countries without VR systems, VA studies are a viable data source to inform CoD. VA data are obtained
by trained interviewers who use a standardised questionnaire to ask relatives about the signs, symptoms,
and demographic characteristics of recently deceased family members. CoD is assigned based on the
answers to the questionnaires. A detailed description of the data sources and processing steps for the
cause of death database can be found in Supplementary Appendix 1 to the GBD 2019 paper “Global
burden of 369 diseases and injuries in 204 countries and territories, 1990-2019: a systematic analysis for
the Global Burden of Disease Study 2019”2 as well as in the online GBD citation tool
http://ghdx.healthdata.org/ghd-2019.

Bias of categories of input data

Potential biases of the input data included for the CoD database can also be found in the Supplementary
Appendix 1 to the GBD 2019 paper “Global burden of 369 diseases and injuries in 204 countries and
territories, 1990-2019: a systematic analysis for the Global Burden of Disease Study 2019”.2 Cancer
registry data can be biased in multiple ways. A high proportion of ill-defined cancer cases in the cancer
registry data requires redistribution of these cases to other cancers, which introduces a potential for bias.
Changes between coding systems can lead to artificial differences in disease estimates; however, we
adjust for this bias by mapping the different coding systems to GBD cancer causes. Underreporting of
cancers that require advanced diagnostic techniques (eg, leukaemia, brain, pancreatic, and liver cancer)
can be an issue in cancer registries from low-income countries. On the other hand, misclassification of
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metastatic sites as primary cancer can lead to overestimation of cancer sites that are common sites for
metastases (eg, brain cancer). Since many cancer registries are located in urban areas, the
representativeness of the registry for the general non-urban population can also be problematic. The
accuracy of mortality data reported in cancer registries usually depends on the quality of the vital
registration system. If the vital registration system is incomplete or of poor quality, the mortality-to-
incidence ratio can be biased to lower ratios.

Cancer types estimated in the GBD 2019 study
ICD cancer codes mapped to GBD 2019 cancer causes

Please refer to Appendix tables 1 & 2 in this appendix in section “3. Mapping data to GBD causes” for a
list of International Classification of Diseases (ICD) codes mapped to the Global Burden of Disease cause
list for causes of death.

Cancers in the GBD cause hierarchy

The Global Burden of Disease (GBD) cause list is organised in a hierarchy. Levels 1 and 2 represent
general groupings of causes, while Levels 3 and 4 represent increasingly specific causes. The general
Level 1 group “Non-communicable diseases” includes the broad Level 2 group “Total Cancers”, which
includes all malignant neoplasms. Level 3 represents specific site-based cancers, such as “Stomach
cancer” and “Liver cancer”, and some Level 3 cancers are further subdivided into Level 4 subtypes (ie,
Level 3 “Leukaemia” is divided into Level 4 causes “Acute lymphoid leukaemia”, “Chronic lymphoid
leukaemia”, “Acute myeloid leukaemia”, “Chronic myeloid leukaemia”, and “Other leukaemia™). Level 4
cancer causes are not included in this analysis; only Level 2 (“Total Cancers”) and Level 3 cancer groups
are presented in this paper.

Data analysis
Cancer registry data processing
Cancer registry data goes through multiple processing steps before entering the CoD database.

1. Formatting incidence and mortality data. First, the original data are transformed into standardised files,
which included standardisation of format, categorisation, and registry names (#1 in Appendix figure 1).

2. Subtotal recalculation. Some cancer registries report individual codes as well as aggregated totals. An
example of this would be where the registry data reports C18, C19, and C20 individually, and also the
aggregated group of C18-C20 (colon and rectum cancer). The data processing step, “subtotal
recalculation” (#2 in Appendix figure 1), verifies these totals and subtracts the values of any individual
codes from the aggregates.

3. Mapping data to GBD causes. In the third step (#3 in in Appendix figure 1), cancer registry incidence
data and cancer registry mortality data are mapped to GBD causes. A different map is used for incidence
and for mortality data because of the assumption that there are no deaths for certain cancers. One example
is benign or in situ neoplasms. Because cancer registries do not collect non-malighant neoplasms in a
standardised way, any benign or in situ neoplasms reported in a cancer registry incidence dataset are
dropped from that dataset. The same neoplasms reported in a cancer registry mortality dataset are instead
mapped to the respective invasive cancer. For example, cases of “ductal carcinoma in situ” in a cancer
registry incidence dataset are dropped from the dataset, while deaths from “ductal carcinoma in situ” in a
cancer registry mortality dataset are mapped to breast cancer. Maps of ICD-codes to GBD causes for
incidence and mortality data can be found in Appendix tables 1 & 2.
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Appendix Table 1: List of International Classification of Diseases (ICD) codes mapped to the
Global Burden of Disease cause list for cancer incidence data

C32.8,C32.9

Cause ICCC3 ICD-10 ICD-9
€00, €00.0, C00.1, C00.2, C00.3, 140, 140.0, 140.1, 140.2, 140.3, 140.4,
C00.4, C00.5, C00.6, C00.8, C00.9,
140.5, 140.6, 140.7, 140.8, 140.9, 141,
C01, C01.9, C02, C02.0, C02.1, C02.2,
141.0, 141.1, 141.2, 141.3, 141.4, 141.5,
C02.3, C02.4, C02.8, C02.9, CO03,
. 141.6, 141.8, 141.9, 142, 142.0, 142.1,
Lip and oral C03.0, C03.1, C03.9, C04, C04.0,
. XIfl 142.2, 142.3, 142.8, 142.9, 143, 143.0,
cavity cancer C04.1, C04.8, C04.9, CO05, C05.0,
143.1, 143.8, 143.9, 144, 144.0, 144.1,
C05.1, C05.2, C05.8, C05.9, CO06,
144.4,144.8, 144.9, 145, 145.0, 145.1,
C06.0, CO6.1, C06.2, CO6.8, C06.80, 145.2, 145.3, 145.4, 145.5, 145.6, 145.8
C06.89, C06.9, C07, C07.0, C07.9, CO08, 145'9’ B o B s B
C08.0, C08.1, C08.8, C08.9 '
Nasopharynx Xle C11, C11.0,C11.1, C11.2, C11.3, 147, 147.0, 147.1, 147.2, 147.3, 147.8,
cancer C11.8,C11.9 147.9
ggg g(l)?)g gcl)gi gggg gcl)gg Cl, 146, 146.0, 146.1, 146.2, 146.3, 146.4,
Other pharynx ' e v o e 146.5, 146.6, 146.7, 146.8, 146.9, 148,
NA C10.4,€1038, C109, C12,C120, 148.0, 148.1, 148.2, 148.3, 148.4, 148.5
cancer C12.9, C13, C13.0, C13.1, C13.2, s Lo IS
C13.8,C13.9 - '
Oesophageal NA C15, C15.0, C15.1, C15.2, C15.3, 150, 150.0, 150.1, 150.2, 150.3, 150.4,
cancer C15.4, C15.5, C15.8, C15.9 150.5, 150.6, 150.7, 150.8, 150.9
Stomach NA 212'40%:61'2’;%:61';'GC?l'g’f%:Gl'g‘s 151, 151.0, 151.1, 151.2, 151.3, 151.4,
cancer o - - o - 151.5, 151.6, 151.8, 151.9, 209.23
C16.9
C18, C18.0, C18.1, C18.2, C18.3, 153, 153.0, 153.1, 153.2, 153.3, 153.4,
153.5, 153.6, 153.7, 153.8, 153.9, 154,
C18.4, C18.5, C18.6, C18.7, C18.8,
Colon and 154.0, 154.1, 154.2, 154.3, 154.4, 154.8,
XIf2, XIf3 C18.9, C19, C19.0, C19.9, C2, C20,
rectum cancer 154.9, 209.1, 209.10, 209.11, 209.12,
C20.0, C20.8, C20.9, C21, C21.0,
C211 C21.2 C21.8 C219 209.13, 209.14, 209.15, 209.16, 209.17,
o - B ' 569.0, 569.43, 569.44, 569.84, 569.85
) C22, C22.0,C22.1, C22.3, C22.4,
Liver cancer Vlib, Vllc C22.5. C22.7, C22.8 155, 155.0, 155.1, 155.3, 155.5, 155.9
libl r
Snii Ei?ii?e NA C23, C23.0,C23.9, C24, C24.0,C24.1, 156, 156.0, 156.1, 156.2, 156.3, 156.8,
y C24.4,C24.8, C24.9 156.9
tract cancer
Pancreatic Xlla2 C25, C25.0, C25.1, C25.2, C25.3, 157, 157.0, 157.1, 157.2, 157.3, 157.4,
cancer C25.4,C25.7,C25.8, C25.9 157.5, 157.7, 157.8, 157.9
C32,C32.0, C32.1, C32.2, C32.3, 161, 161.0, 161.1, 161.2, 161.3, 161.8,
Larynx cancer | NA

161.9
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Cause

ICCC3

ICD-10

ICD-9

Tracheal,
bronchus, and
lung cancer

Xlla3, XIf4

C33, C33.0, C33.2, C33.9, C34, C34.0,
C34.00, C34.01, C34.02, C34.1,
C34.10, C34.11, C34.12, C34.2, C34.3,
C34.30, C34.31, C34.32, C34.4, C34.7,
C34.8, C34.80, C34.81, C34.82, C34.9,
C34.90, C34.91, C34.92

162, 162.0, 162.1, 162.2, 162.3, 162.4,
162.5, 162.8, 162.9, 209.21

Malignant
skin
melanoma*

Xld

C43, C43.0, C43.1, C43.10, C43.11,
C43.12, C43.2, C43.20, C43.21,
C43.22, C43.3, C43.30, C43.31,
C43.39, C43.4, C43.5, C43.51, C43.52,
C43.59, C43.6, C43.60, C43.61,
C43.62, C43.7, C43.70, C43.71,
C43.72, C43.8, C43.9

172,172.0,172.1,172.2, 172.3, 172.4,
172.5,172.6,172.7,172.8,172.9

Breast cancer

XIf6

C50, C50.0, C50.01, C50.011, C50.012,
C50.019, C50.02, C50.021, C50.022,
C50.029, C50.1, C50.11, C50.111,
C50.112, C50.119, C50.12, C50.121,
C50.122, C50.129, C50.2, C50.21,
C50.211, C50.212, C50.219, C50.22,
C50.221, C50.222, C50.229, C50.3,
C50.31, C50.311, C50.312, C50.319,
C50.32, C50.321, C50.322, C50.329,
C50.4, C50.41, C50.411, C50.412,
C50.419, C50.42, C50.421, C50.422,
C50.429, C50.5, C50.51, C50.511,
C50.512, C50.519, C50.52, C50.521,
C50.522, C50.529, C50.6, C50.61,
C50.611, C50.612, C50.619, C50.62,
C50.621, C50.622, C50.629, C50.7,
C50.8, C50.81, C50.811, C50.812,
C50.819, C50.82, C50.821, C50.822,
C50.829, C50.9, C50.91, C50.911,
C50.912, C50.919, C50.92, C50.921,
C50.922, C50.929

174,174.0,174.1, 174.2,174.3, 174 4,
174.5,174.6, 174.8, 174.9, 175, 175.0,
175.3, 175.9, 610, 610.0, 610.1, 610.2,
610.3, 610.4, 610.8, 610.9

Cervical
cancer

XIf7

C53, C53.0, C53.1, C53.3, C53.4,
C53.8, C53.9

180, 180.0, 180.1, 180.2, 180.3, 180.4,
180.5, 180.6, 180.8, 180.9, 622.1,
622.10, 622.11, 622.12, 622.2, 622.7

Uterine cancer

NA

C54, C54.0, C54.1, C54.2, C54.3,
C54.4, C54.8,C54.9

182, 182.0, 182.1, 182.8, 182.9

Ovarian
cancer

NA

C56, C56.0, C56.1, C56.2, C56.4, C56.9

183, 183.0

Prostate
cancer

NA

C61, C61.0, C61.9

185, 185.0, 185.9
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Cause ICCC3 ICD-10 ICD-9
Testicular C62. C62.0, C62.00, C62.01, C62.02,
" NA C62.1, C62.10, C62.11, C62.12, C62.9, | 186, 186.0, 186.9
cancer C62.90, C62.91, C62.92
VI, Via Vial, | C64, C64.0, C64.1, C64.2, C64.4.
Kidney cancer | Va2, Vla3, C64.5, C64.6, C64.8, C64.9, C65, 189.0, 189.1, 189.5, 189.6, 209.24
Va4, VIb, Vic | C65.0, C65.1, C65.2, C65.9
Bladder it gg; 406c7é(7)’5C(<5:76%’ 60?37637(:?:763' 6 188, 188.0, 188.1, 188.2, 188.3, 188.4,
cancer 067'9' - - o - 188.5, 188.6, 188.7, 188.8, 188.9
11, 1, lllaL,
:::gi :::2'2'”‘:' C70, C70.0, C70.1, C70.5, C70.6,
Brain and e e 111q. | €709 C71,C710, C71.1, €712,
central WL s, | C713,C714,C715,C716, C7LT, 191, 191.0, 191.1, 191.2, 191.3, 191.4,
eVoUS 3 1iie liep | 718 €719, CT2,C720, C72.1, 191.5,191.6, 191.7, 191.8, 191.9, 192,
oo e, | C722,C72.20,C7221, €72.22, C723, | 1920, 1921, 192.2, 1923, 192.4, 1928,
system P 1 C72.30, C72.31, C72.32, C72.4, 192.9
cancer* Iled, NS, WIF, | 00 10 C72.41, C72.42. CT2.5
Xa, Xal, Xa2, A0, Lleal, Licas, Lico,
X3 Xau Xas, | C72:50.C7259, C12.8, C72.9
Xab
Thyroid C73.C73.0, C73.1, C73.2, C73.3,
cancer Xib C73.4,C73.5, C73.8, C73.9 193,193.0, 193.2,193.9
C45 C45.0, C45.1, C45.2, C45.3,
Mesothelioma | Xl1a5 C45.4, C45.5, C45.6, C45.7, C45.8, NA

C45.9

Hodgkin
lymphoma*

lla

C81, C81.0, C81.00, C81.01, C81.02,
C81.03, C81.04, C81.05, C81.06,
C81.07, C81.08, C81.09, C81.1,
C81.10, C81.11, C81.12, C81.13,
C81.14, C81.15, C81.16, C81.17,
C81.18, C81.19, C81.2, C81.20,
C81.21, C81.22, C81.23, C81.24,
C81.25, C81.26, C81.27, C81.28,
C81.29, C81.3, C81.30, C81.31,
C81.32, C81.33, C81.34, C81.35,
C81.36, C81.37, C81.38, C81.39,
C81.4, C81.40, C81.41, C81.42,
C81.43, C81.44, C81.45, C81.46,
C81.47, C81.48, C81.49, C81.5, C81.6,
C81.7, C81.70, C81.71, C81.72,
C81.73, C81.74, C81.75, C81.76,
C81.77, C81.78, C81.79, C81.8, C81.9,
C81.90, C81.91, C81.92, C81.93,
C81.94, C81.95, C81.96, C81.97,
C81.98, C81.99

201, 201.0, 201.00, 201.01, 201.02,
201.03, 201.04, 201.05, 201.06, 201.07,
201.08, 201.1, 201.10, 201.11, 201.12,
201.13, 201.14, 201.15, 201.16, 201.17,
201.18, 201.2, 201.20, 201.21, 201.22,
201.23, 201.24, 201.25, 201.26, 201.27,
201.28, 201.4, 201.40, 201.41, 201.42,
201.43, 201.44, 201.45, 201.46, 201.47,
201.48, 201.5, 201.50, 201.51, 201.52,
201.53, 201.54, 201.55, 201.56, 201.57,
201.58, 201.6, 201.60, 201.61, 201.62,
201.63, 201.64, 201.65, 201.66, 201.67,
201.68, 201.7, 201.70, 201.71, 201.72,
201.73, 201.74, 201.75, 201.76, 201.77,
201.78, 201.9, 201.90, 201.91, 201.92,
201.93, 201.94, 201.95, 201.96, 201.97,
201.98
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Cause ICCC3 ICD-10 ICD-9
C83.7, C83.70, C83.71, C83.72,
C83.73, C83.74, C83.75, C83.76,
C83.77, C83.78, C83.79, C83.8, C82,
C82.0, C82.00, C82.01, C82.02,
C82.03, C82.04, C82.05, C82.06,
C82.07, C82.08, C82.09, C82.1, 200.2, 200.20, 200.21, 200.22, 200.23,
C82.10, C82.11, C82.12, C82.13, 200.24, 200.25, 200.26, 200.27, 200.28,
C82.14, C82.15, C82.16, C82.17, 200, 200.0, 200.00, 200.01, 200.02,
C82.18, C82.19, C82.2, C82.20, 200.03, 200.04, 200.05, 200.06, 200.07,
C82.21, C82.22, C82.23, C82.24, 200.08, 200.1, 200.10, 200.11, 200.12,
C82.25, C82.26, C82.27, C82.28, 200.13, 200.14, 200.15, 200.16, 200.17,
C82.29, C82.3, C82.30, C82.31, 200.18, 200.3, 200.30, 200.31, 200.32,
C82.32, C82.33, C82.34, C82.35, 200.33, 200.34, 200.35, 200.36, 200.37,
C82.36, C82.37, C82.38, C82.39, 200.38, 200.4, 200.40, 200.41, 200.42,
C82.4,C82.40, C82.41, C82.42, 200.43, 200.44, 200.45, 200.46, 200.47,
C82.43, C82.44, C82.45, C82.46, 200.48, 200.5, 200.50, 200.51, 200.52,
C82.47, C82.48, C82.49, C82.5, 200.53, 200.54, 200.55, 200.56, 200.57,
C82.50, C82.51, C82.52, C82.53, 200.58, 200.6, 200.60, 200.61, 200.62,
C82.54, C82.55, C82.56, C82.57, 200.63, 200.64, 200.65, 200.66, 200.67,
C82.58, C82.59, C82.6, C82.60, 200.68, 200.7, 200.70, 200.71, 200.72,
C82.61, C82.62, C82.63, C82.64, 200.73, 200.74, 200.75, 200.76, 200.77,
C82.65, C82.66, C82.67, C82.68, 200.78, 200.8, 200.80, 200.81, 200.82,
C82.69, C82.7, C82.8, C82.80, C82.81, | 200.83, 200.84, 200.85, 200.86, 200.87,

Non-Hodgkin | 'IP: !1b1, 1102, C82.82, C82.83, C82.84, C82.85, 200.88, 200.9, 202, 202.0, 202.00,

11b3, 11b4, lic, C82.86, C82.87, C82.88, C82.89, 202.01, 202.02, 202.03, 202.04, 202.05,
lymphoma d, lle C82.9, C82.90, C82.91, C82.92, 202.06, 202.07, 202.08, 202.1, 202.10,

C82.93, C82.94, C82.95, C82.96,
C82.97, C82.98, C82.99, C83, C83.0,
C83.00, C83.01, C83.02, C83.03,
C83.04, C83.05, C83.06, C83.07,
C83.08, C83.09, C83.1, C83.10,
C83.11, C83.12, C83.13, C83.14,
C83.15, C83.16, C83.17, C83.18,
C83.19, C83.2, C83.3, C83.30, C83.31,
C83.32, C83.33, C83.34, C83.35,
C83.36, C83.37, C83.38, C83.39,
C83.4, C83.5, C83.50, C83.51, C83.52,
C83.53, C83.54, C83.55, C83.56,
C83.57, C83.58, C83.59, C83.6,
C83.80, C83.81, C83.82, C83.83,
C83.84, C83.85, C83.86, C83.87,
C83.88, C83.89, C83.9, C83.90,
C83.91, C83.92, C83.93, C83.94,
C83.95, C83.96, C83.97, C83.98,
C83.99, C84, C84.0, C84.00, C84.01,
C84.02, C84.03, C84.04, C84.05,
C84.06, C84.07, C84.08, C84.09,
C84.1, C84.10, C84.11, C84.12,
C84.13, C84.14, C84.15, C84.16,
C84.17, C84.18, C84.19, C84.2, C84.3,

202.11, 202.12, 202.13, 202.14, 202.15,
202.16, 202.17, 202.18, 202.2, 202.20,
202.21, 202.22, 202.23, 202.24, 202.25,
202.26, 202.27, 202.28, 202.3, 202.30,
202.31, 202.32, 202.33, 202.34, 202.35,
202.36, 202.37, 202.38, 202.4, 202.40,
202.41, 202.42, 202.43, 202.44, 202.45,
202.46, 202.47, 202.48, 202.5, 202.50,
202.51, 202.52, 202.53, 202.54, 202.55,
202.56, 202.57, 202.58, 202.6, 202.60,
202.61, 202.62, 202.63, 202.64, 202.65,
202.66, 202.67, 202.68, 202.7, 202.70,
202.71, 202.72, 202.73, 202.74, 202.75,
202.76, 202.77, 202.78, 202.8, 202.80,
202.81, 202.82, 202.83, 202.84, 202.85,
202.86, 202.87, 202.88, 202.9, 202.90,
202.91, 202.92, 202.93, 202.94, 202.95,
202.96, 202.97, 202.98
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Cause

ICCC3

ICD-10

ICD-9

C84.4, C84.40, C84.41, C84.42,
C84.43, C84.44, C84.45, C84.46,
C84.47, C84.48, C84.49, C84.5, C84.6,
C84.60, C84.61, C84.62, C84.63,
C84.64, C84.65, C84.66, C84.67,
C84.68, C84.69, C84.7, C84.70,
C84.71, C84.72, C84.73, C84.74,
C84.75, C84.76, C84.77, C84.78,
C84.79, C84.8, C84.9, C84.90, C84.91,
C84.92, C84.93, C84.94, C84.95,
C84.96, C84.97, C84.98, C84.99, C85,
C85.0, C85.1, C85.10, C85.11, C85.12,
C85.13, C85.14, C85.15, C85.16,
C85.17, C85.18, C85.19, C85.2,
C85.20, C85.21, C85.22, C85.23,
C85.24, C85.25, C85.26, C85.27,
C85.28, C85.29, C85.3, C85.4, C85.5,
C85.6, C85.7, C85.8, C85.80, C85.81,
C85.82, C85.83, C85.84, C85.85,
C85.86, C85.87, C85.88, C85.89,
C85.9, C85.90, C85.91, C85.92,
C85.93, C85.94, C85.95, C85.96,
C85.97, C85.98, C85.99, C86, C86.0,
C86.1, C86.2, C86.3, C86.4, C86.5,
C86.6, C96, C96.0, C96.1, C96.2,
C96.3, C96.4, C96.5, C96.6, C96.7,
C96.8, C96.9

Multiple
myeloma

NA

€88, C88.0, C88.00, C88.01, C88.1,
C88.2, C88.20, C88.3, C88.4, C88.40,
C88.7, C88.70, C88.71, C88.8, C88.9,
C89, €90, €90.0, €90.00, C90.01,
€90.02, C90.1, €90.10, C90.11,
€90.12, C90.2, C90.20, C90.21,
C90.22, C90.3, C90.30, C90.31,
€90.32, C90.4, C90.5, C90.6, C90.7,
C90.8, C90.9

203, 203.0, 203.00, 203.01, 203.02,
203.1, 203.10, 203.11, 203.12, 203.8,
203.80, 203.81, 203.82, 203.9

Acute
lymphoid
leukaemia*

la, 1al, la2, 1a3,
lad

C91.0, C91.00, C91.01, C91.02, C91.2,
C91.3, C91.30, C91.31, C91.32, C91.6,
C91.60, C91.61, C91.62

204.0, 204.00, 204.01, 204.02, 204.2,
204.20, 204.21, 204.22

Chronic
lymphoid
leukaemia*!

Custom mapping

Custom mapping

Custom mapping

Acute myeloid
leukaemia*

C92.0, C92.00, C92.01, C92.02, C92.3,
C92.30, C92.31, C92.32, C92.4,
C92.40, C92.41, C92.42, C92.5,
C92.50, C92.51, C92.52, C92.6,
C92.60, C92.61, C92.62, C93.0,

205.0, 205.00, 205.01, 205.02, 205.2,
205.20, 205.21, 205.22, 205.3, 205.30,
205.31, 205.32, 206.0, 206.00, 206.01,
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Cause ICCC3 ICD-10 ICD-9
C93.00, C93.01, C93.02, C94.0, 206.02, 207.0, 207.00, 207.01, 207.02,
C94.00, C94.01, C94.02, C94.2, 207.20, 207.8, 207.80, 207.81, 207.82
C94.20, C94.21, C94.22, C94.4,
C94.40, C94.41, C94.42, C94.5
Chronic C92.1, C92.10, C92.11, C92.12, C92.2
:EZIiLC;Ir?]ia* Ic £92.20, C92.21, C92.22 205.1, 205.10, 205.11, 205.12
C91.20, C91.70, C92.70, C92.80, C93,
C93.1, C93.10, C93.11, C93.12, C93.3, | 205.92, 206.1, 206.10, 206.11, 206.12,
C93.30, C93.31, C93.32, C93.8, C94, 207, 207.1, 207.10, 207.11, 207.12,
C94.1, C94.3, C94.30, C94.31, C94.32, | 207.2, 207.21, 207.22, 207.9, 208,
Other le C94.50, C94.6, C94.60, C94.7, C94.70, | 208.0, 208.00, 208.01, 208.02, 208.1,
leukaemia* C94.8, C94.80, C94.81, C94.82, C95, 208.10, 208.11, 208.12, 208.2, 208.20,
C95.0, C95.00, C95.01, C95.02, C95.1, | 208.21, 208.22, 208.4, 208.7, 208.8,
C95.10, C95.11, C95.12, C95.2, C95.4, | 208.80, 208.81, 208.82, 208.9, 208.90,
C95.6, C95.7, C95.70, C95.9, C95.90, 208.91, 208.92
C95.91, C95.92
C40, C40.0, C40.00, C40.01, C40.02,
C40.1, C40.10, C40.11, C40.12, C40.2,
C40.20, C40.21, C40.22, C40.3,
C40.30, C40.31, C40.32, C40.8,
VIII, Villa, C40.80, C40.81, C40.82, C40.9,
Villd Villd: | C4L4, CAL5, CAL6, CALT, CALS, 190.0, 190.1, 190.2, 190.3, 190.4, 190.6,
Xifo.V/ Iva | 0691, C69.10, C69.11, C69.12, C69.3, | 158: 1580, 158.3, 1564, 158.5, 1586,
Vb, Xllal. 069,30, C6O.31, C69.32, CEO4. 158.8, 158.9, 160, 160.0, 160.1, 160.2,
b S1a C60.50, C60.51. C69.52. CBO.6, 163, 163.0, 163.1, 163.3, 163.5, 163.8,
Other NIf10 X1t | C69.60, C89.61, C69.62, C69.7, Co0.8, | 1639, 164, 164.0,164.1, 164.2, 1643,
mallgnant X1f5, Xb, Xbl, C69.80, C69.81, C69.82, C69.2, 164.8, 164.9, 181, 181.0, 181.9, 183.2,
b5 Xoo 1x. | | G471, C47.10, CaT 11, CA7.12, Ca7l2, | 1642, 184.3,184.4, 1845, 187.1, 187.2,
o IXb. IXBL | CA7.20, CAT21, CA7.22, C47.3, Ca7.4, | 1873, 187.4, 1875, 187.6, 181.7, 187.8,
1L 1Xd2 G178, C17.9, C3, C30, C30.0. G304, | 209.00, 209.01, 209.02, 209.03, 209.22,
3, 1, C302 303, G305, G308, G300, | 209.25,200.26, 209.27, 20931, 209.32,
X X CaLs, G319, Ca7 Ca7.0, 0371 171.0,171.2, 171.3, 171.4, 1715, 1716,
IXd9, IXe C37.2, C37.3, C37.9, C38, C38.0, 171.7,171.8,171.9

C38.1, C38.2, C38.3, C38.4, C38.8, C4,
C48, C48.0, C48.1, C48.2, C48.8,
C48.9, C4A, C5, C51, C51.0,C51.1,
C51.2, C51.8, C51.9, C52, C52.0,
C52.9, C57, C57.0, C57.00, C57.01,

20




Cause

ICCC3

ICD-10

ICD-9

C57.02, C57.1, C57.10, C57.11,
C57.12, C57.2, C57.20, C57.21,
C57.22, C57.3, C57.4, C57.7, C57.8,
€58, C58.0, C58.9, C60, C60.0, C60.1,
C60.2, C60.8, C60.9, C63, C63.0,
C63.00, C63.01, C63.02, C63.1,
C63.10, C63.11, C63.12, C63.2, C63.7,
C63.8, C66, C66.0, C66.1, C66.2,
C66.9, C68.0, C68.1, C68.8, C7, C75,
C75.0, C75.1, C75.2, C75.3, C75.4,
C75.5, C75.6, C75.8, C49, C49.0,
C49.1, C49.10, C49.11, C49.12, C49.2,
C49.20, C49.21, C49.22, C49.3, C49.4,
C49.5, C49.6, C49.8, C49.9

Abbreviations: ICCC3, International Classification of Childhood Cancer, Third Edition; ICD-9, International
Classification of Diseases, Ninth Revision; ICD-10, International Classification of Diseases, Tenth Revision; NA,

not applicable.

*The GBD study does not currently estimate burden attributable to any risk factors for these cancer types, so these
cancers are not shown in results for this analysis. These cancers are included in this table for completeness and
accuracy in reporting GBD cancer estimation methods.

iChronic lymphoid leukaemia is only modeled for ages 20 years and above in GBD 2019. ICD codes (ICD-9: 204.1,
204.10, 204.11, and 204.12; ICD-10: C91.1, C91.10, C91.11, and C91.12) under 20 years are redistributed (see

Section “6. Redistribution” on pg. 29 for more information) to “Acute lymphoid leukaemia”, while these ICD codes
over 20 years old are mapped directly to “Chronic lymphoid leukaemia”.

Appendix Table 2: List of International Classification of Diseases (ICD) codes mapped to the
Global Burden of Disease cause list for cancer mortality data

Cause ICCC3 ICD-10 ICD-9
C00, C00.0, C00.1, C00.2, C00.3, C00.4,
C00.5, C00.6, C00.8, C00.9, C01, C01.9,
€02, C02.0, C02.1, C02.2, C02.3, C02.4, 140, 140.0, 140.1, 140.2, 140.3, 140.4,
C02.8, C02.9, C03, C03.0, C03.1, C03.9,
140.5, 140.6, 140.7, 140.8, 140.9, 141,
C04, C04.0, C04.1, C04.8, C04.9, CO05,
141.0, 141.1, 141.2, 141.3, 141.4, 141.5,
C05.0, C05.1, C05.2, C05.8, C05.9, CO6,
141.6, 141.8, 141.9, 142, 142.0, 142.1,
Lip and oral C06.0, C06.1, C06.2, C06.8, C06.80, 142.2, 142.3, 142.8, 142.9, 143, 143.0
P XIfl C06.89, C06.9, C07, C07.0, C07.9, CO08, o e e " ' o

cavity cancer

C08.0, C08.1, C08.8, C08.9, D00.00,
D00.01, D00.02, D00.03, D00.04, D00.05,
D00.06, D00.07, D10.0, D10.1, D10.2,
D10.3, D10.30, D10.39, D10.4, D10.5,
D11, D11.0, D11.7, D11.9, D37.01,
D37.02, D37.03, D37.030, D37.031,
D37.032, D37.039, D37.04, D37.09

143.1, 143.8, 143.9, 144, 144.0, 144.1,
144.4,144.8, 144.9, 145, 145.0, 145.1,
145.2, 145.3, 145.4, 145.5, 145.6, 145.8,
145.9, 210, 210.0, 210.1, 210.2, 210.3,
210.4, 210.5, 210.6, 235, 235.0

21




Cause ICCC3 ICD-10 ICD-9
Nasopharynx | . - C11 C11.0 Cl1.1, Cll.2 Cil3,CIL8, | 147, 147.0 147.1, 147.2, 147.3, 1478,
cancer C11.9, D00.08, D10.6, D37.05 147.9, 210.7, 210.8, 210.9
C09, C09.0, C09.1, C09.8, C09.9, C1., 146, 146.0, 146.1, 1462, 146.3, 146.4,
Other pharynx | C10, C10.0, C10.1, C10.2, C10.3, C10.4, | 1465, 146.6, 146.7, 146.8, 146.9, 148,
cancer C10.8, C10.9, C12, C12.0, C12.9, C13, 148.0, 148.1, 148.2, 148.3, 148.4, 148.5,
C13.0, C13.1, C13.2, C13.8, C13.9, D10.7 | 148.8, 148.9
Oesophageal | \ C15 C15.0, C15.1, C15.2, C15.3, C15.4, 128'5151058’615105(1)'715105(2)’8151058'915201"11’
cancer C15.5, C15.8, C15.9, D00.1, D13.0 e e o o B !
211.0, 230.1
C16 C16.0, C16.1, C16.2, C16.3, C16.4, | 151, 151.0, 151.1, 151.2, 151.3, 151.4,
Stomach cancer | NA C16.5, C16.6, C16.7, C16.8, C16.9, D00.2, | 151.5, 151.6, 151.8, 151.9, 209.23, 209.63,
D13.1, D37.1 211.1, 230.2
C18 C18.0.CI8.1 G182 O18.3 Cls.a, | 195 1530, 153.1, 1532, 1533, 1534,
153.5, 153.6, 153.7, 153.8, 153.9, 154,
C18.5, C18.6, C18.7, C18.8, C18.9, C19,
154.0, 154.1, 154.2, 154.3, 154.4, 154.8,
C19.0, C19.9, C2, C20, C20.0, C20.8,
154.9, 209.1, 209.10, 209.11, 209.12,
Colon and C20.9, C21, C21.0, C21.1, C21.2, C21.8,
XIf2, XIf3 209.13, 209.14, 209.15, 209.16, 209.17,
rectum cancer C21.9, D01.0, D01.1, D01.2, D01.3, D12,
209.5, 209.50, 209.51, 209.52, 209.53,
D12.0, D12.1, D12.2, D12.3, D12.4,
D195 D126 D127 D126 D120 209.54, 209.55, 209.56, 209.57, 211.3,
D373 Dara Dars 211.4, 230.3, 230.4, 230.5, 230.6, 569.0,
9, Dal4, DSt 569.43, 569.44, 569.84, 569.85
Lver cancer | VItb. ViTe C22 C22.0, C22.1, C22.3, C22.4, C2255, | 155, 155.0, 155.1, 155.3, 155.5, 155.9,
’ C22.7,C22.8, D13.4 2115
g?i';?'at‘:gitr and NA C23, C23.0, C23.9, C24, C24.0, C24.1, 156, 156.0, 156.1, 156.2, 156.3, 156.8,
Cance{ C24.4, C24.8, C24.9, D13.5 156.9, 209.65, 209.66, 209.67
Pancreatic a2 C25 C25.0, C25.1, C25.2, C25.3, C254, | 157, 157.0, 157.1, 157.2, 157.3, 157.4,
cancer C25.7, C25.8, C25.9, D13.6, D13.7 157.5, 157.7, 157.8, 157.9, 211.6, 211.7
Lo cancer | NA C32, C32.0, C32.1, C32.2, C32.3, C32.8, | 161, 161.0, 161.1, 161.2, 161.3, 161.8,
y C32.9, D02.0, D14.1, D38.0 161.9, 212.1, 231, 231.0, 235.6
C33 C33.0, C33.2, C33.9, C34, C34.0,
C34.00, C34.01, C34.02, C34.1, C34.10,
Tracheal, C34.11, C34.12,€34.2, C34.3, C34.30, 162, 162.0, 162.1, 162.2, 162.3, 162.4,
C34.31, C34.32, C34.4, C34.7, C34.8,
bronchus, and | Xlla3, X1f4 162.5, 162.8, 162.9, 209.21, 209.61, 212.2,
e C34.80, C34.81, C34.82, C34.9,C34.90, | L1070 02 "o 0 20
g C34.91, C34.92, D02.1, D02.2, D02.20, 0y £8L.4, £ol.g, 230,
D02.21, D02.22, D02.3, D14.2, D14.3,
D14.30, D14.31, D14.32, D38.1
C43 C43.0, C43.1, C43.10, C43.11,
Malignant skin | C43.12, C43.2, C43.20, C43.21, C43.22, 172,172.0,172.1,172.2,172.3, 172.4,

melanoma*

C43.3, C43.30, C43.31, C43.39, C43.4,
C43.5, C43.51, C43.52, C43.59, C43.6,
C43.60, C43.61, C43.62, C43.7, C43.70,

172.5,172.6,172.7,172.8,172.9
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C43.71, C43.72, C43.8, C43.9, D03,
D03.0, D03.1, D03.10, D03.11, D03.12,
D03.2, D03.20, D03.21, D03.22, D03.3,
D03.30, D03.39, D03.4, D03.5, D03.51,
D03.52, D03.59, D03.6, D03.60, D03.61,
D03.62, D03.7, D03.70, D03.71, D03.72,
D03.8, D03.9, D22, D22.0, D22.1, D22.10,
D22.11, D22.12, D22.2, D22.20, D22.21,
D22.22, D22.3, D22.30, D22.39, D22.4,
D225, D22.6, D22.60, D22.61, D22.62,
D22.7,D22.70, D22.71, D22.72, D22.9,
D23, D23.0, D23.1, D23.10, D23.11,
D23.12, D23.2, D23.20, D23.21, D23.22,
D23.3, D23.30, D23.39, D23.4, D23.5,
D23.6, D23.60, D23.61, D23.62, D23.7,
D23.70, D23.71, D23.72, D23.9

Breast cancer

XIf6

C50, C50.0, C50.01, C50.011, C50.012,
C50.019, C50.02, C50.021, C50.022,
C50.029, C50.1, C50.11, C50.111,
C50.112, C50.119, C50.12, C50.121,
C50.122, C50.129, C50.2, C50.21,
C50.211, C50.212, C50.219, C50.22,
C50.221, C50.222, C50.229, C50.3,
C50.31, C50.311, C50.312, C50.319,
C50.32, C50.321, C50.322, C50.329,
C50.4, C50.41, C50.411, C50.412,
C50.419, C50.42, C50.421, C50.422,
C50.429, C50.5, C50.51, C50.511,
C50.512, C50.519, C50.52, C50.521,
C50.522, C50.529, C50.6, C50.61,
C50.611, C50.612, C50.619, C50.62,
C50.621, C50.622, C50.629, C50.7, C50.8,
C50.81, C50.811, C50.812, C50.819,
C50.82, C50.821, C50.822, C50.829,
C50.9, C50.91, C50.911, C50.912,
C50.919, C50.92, C50.921, C50.922,
C50.929, D05, D05.0, D05.00, D05.01,
D05.02, D05.1, D05.10, D05.11, D05.12,
D05.7, D05.8, D05.80, D05.81, D05.82,
D05.9, D05.90, D05.91, D05.92, D24,
D24.0, D24.1, D24.2, D24.9, D48.6,
D48.60, D48.61, D48.62, D49.3

174,174.0,174.1, 174.2,174.3, 174.4,
174.5,174.6,174.8, 174.9, 175, 175.0,
175.3,175.9, 217, 217.0, 217.8, 233,
233.0, 238.3, 239.3, 610, 610.0, 610.1,
610.2, 610.3, 610.4, 610.8, 610.9

Cervical cancer

XIf7

C53, C53.0, C53.1, C53.3, C53.4, C53.8,
C53.9, D06, D06.0, D06.1, D06.7, D06.9,
D26.0

180, 180.0, 180.1, 180.2, 180.3, 180.4,
180.5, 180.6, 180.8, 180.9, 219, 219.0,
233.1, 622.1, 622.10, 622.11, 622.12,
622.2, 622.7
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C54, C54.0, C54.1, C54.2, C54.3, C54.4,
Uterine cancer NA C54.8, C54.9, D07.0, D07.1, D07.2, 182, 182.0, 182.1, 182.8, 182.9, 233.2
D26.1, D26.7, D26.9
C56, C56.0, C56.1, C56.2, C56.4, C56.9,
Ovarian cancer | NA D27, D27.0, D27.1, D27.9, D39.1, D39.10, | 183, 183.0, 220, 220.0, 220.9, 236.2
D39.11, D39.12
Prostate cancer | NA C61, C61.0, C61.9, D07.5, D29.1, D40.0 185, 185.0, 185.9, 222.2, 236.5
C62, C62.0, C62.00, C62.01, C62.02,
C62.1, C62.10, C62.11, C62.12, C62.9,
Testicular C62.90, C62.91, C62.92, D29.2, D29.20,
cancer* NA D29.21, D29.22, D29.3, D29.30, D29.31, 186, 186.0, 186.9, 222, 222.0, 222.3, 2364
D29.32, D29.4, D29.7, D29.8, D40.1,
D40.10, D40.11, D40.12, D40.7, D40.8
C64, C64.0, C64.1, C64.2, C64.4, C64.5,
VI, Vla, C64.6, C64.8, C64.9, C65, C65.0, C65.1,
Kidnev cancer Vlal, Vla2, C65.2, C65.9, D30.0, D30.00, D30.01, 189.0, 189.1, 189.5, 189.6, 209.24, 209.64,
y Vla3, Vla4, D30.02, D30.1, D30.10, D30.11, D30.12, 223, 223.0, 223.1, 236.91
Vlb, Vic D41.0, D41.00, D41.01, D41.02, D41.1,
D41.10, D41.11, D41.12
C67, C67.0, C67.1, C67.2, C67.3, C67.4, 188, 188.0, 188.1, 188.2, 188.3, 188.4,
Bladder cancer | XIf8 C67.5, C67.6, C67.7, C67.8, C67.9, D09.0, | 188.5, 188.6, 188.7, 188.8, 188.9, 223.3,
D30.3, D41.4, D41.7, D41.8, D49.4 233.7,236.7,239.4
11, Ila, a1,
111a2, b,
I, Illcl,
Iic2, 1llc3, C70, C70.0, C70.1, C70.5, C70.6, C70.9,
_ Ilic4, 1lld, C71,C71.0,C71.1,C71.2,C71.3, C71.4, 191, 191.0, 191.1, 191.2, 191.3, 191.4,
Brain and 11d1, 111d2, C71.5,C71.6,C71.7,C71.8,C71.9, C72,
1915, 191.6, 191.7, 191.8, 191.9, 192,
central nervous | 111d3, Ille, C72.0,C72.1,C72.2,C72.20,C72.21, 192.0.192.1 192.2 1923 192.4. 192.8
system cancer* | lllel, llle2, C72.22,C72.3,C72.30, C72.31, C72.32, 192'9’ - - e o s
111e3, llle4, C72.4,C72.40,C72.41,C72.42, C72.5, '
111e5, 111, Xa, | C72.50, C72.59, C72.8, C72.9
Xal, Xa2,
Xa3, Xa4,
Xab, Xab
C73,C73.0,C73.1, C73.2, C73.3, C73 .4,
Thyroid cancer | Xlb C73.5, C73.8, C73.9, D09.3, D09.8, D34, 193, 193.0, 193.2, 193.9, 226, 226.0, 226.9
D34.0, D34.9, D44.0
Mesothelioma XIla5 C45, C45.0, C45.1, C45.2, C45.3, C45.4, NA

C45.5, C45.6, C45.7, C45.8, C45.9

Hodgkin
lymphoma*

lla

C81, C81.0, C81.00, C81.01, C81.02,
C81.03, C81.04, C81.05, C81.06, C81.07,
C81.08, C81.09, C81.1, C81.10, C81.11,
C81.12, C81.13, C81.14, C81.15, C81.16,

201, 201.0, 201.00, 201.01, 201.02,
201.03, 201.04, 201.05, 201.06, 201.07,
201.08, 201.1, 201.10, 201.11, 201.12,
201.13, 201.14, 201.15, 201.16, 201.17,
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C81.17, C81.18, C81.19, C81.2, C81.20, | 201.18, 201.2, 201.20, 201.21, 201.22,
C81.21, C81.22, C81.23, C81.24, C81.25, | 201.23, 201.24, 201.25, 201.26, 201.27,
C81.26, C81.27, C81.28, C81.29, C81.3, | 201.28, 201.4, 201.40, 201.41, 201.42,
C81.30, C81.31, C81.32, C81.33, C81.34, | 201.43, 201.44, 201.45, 201.46, 201.47,
C81.35, C81.36, C81.37, C81.38, C81.39, | 201.48, 201.5, 201.50, 201.51, 201.52,
C81.4, C81.40, C81.41, C81.42, C81.43, | 201.53, 201.54, 201.55, 201.56, 201.57,
C81.44, C81.45, C81.46, C81.47, C81.48, | 201.58, 201.6, 201.60, 201.61, 201.62,
C81.49, C81.5, C81.6, C81.7, C81.70, 201.63, 201.64, 201.65, 201.66, 201.67,
C81.71, C81.72, C81.73, C81.74, C81.75, | 201.68, 201.7, 201.70, 201.71, 201.72,
C81.76, C81.77, C81.78, C81.79, C81.8, | 201.73, 201.74, 201.75, 201.76, 201.77,
C81.9, C81.90, C81.91, C81.92, C81.93, | 201.78, 201.9, 201.90, 201.91, 201.92,
C81.94, C81.95, C81.96, C81.97, C81.98, | 201.93, 201.94, 201.95, 201.96, 201.97,
C81.99 201.98
C83.7, C83.70, C83.71, C83.72, C83.73, | 200.2, 200.20, 200.21, 200.22, 200.23,
C83.74, C83.75, C83.76, C83.77, C83.78, | 200.24, 200.25, 200.26, 200.27, 200.28,
C83.79, C83.8, C82, C82.0, C82.00, 200, 200.0, 200.00, 200.01, 200.02,
C82.01, C82.02, C82.03, C82.04, C82.05, | 200.03, 200.04, 200.05, 200.06, 200.07,
C82.06, C82.07, C82.08, C82.09, C82.1, | 200.08, 200.1, 200.10, 200.11, 200.12,
C82.10, C82.11, C82.12, C82.13, C82.14, | 200.13, 200.14, 200.15, 200.16, 200.17,
C82.15, C82.16, C82.17, C82.18, C82.19, | 200.18, 200.3, 200.30, 200.31, 200.32,
C82.2, C82.20, C82.21, C82.22, C82.23, | 200.33, 200.34, 200.35, 200.36, 200.37,
C82.24, C82.25, C82.26, C82.27, C82.28, | 200.38, 200.4, 200.40, 200.41, 200.42,
C82.29, C82.3, C82.30, C82.31, C82.32, | 200.43, 200.44, 200.45, 200.46, 200.47,
C82.33, C82.34, C82.35, C82.36, C82.37, | 200.48, 200.5, 200.50, 200.51, 200.52,
C82.38, C82.39, C82.4, C82.40, C82.41, | 200.53, 200.54, 200.55, 200.56, 200.57,
C82.42, C82.43, C82.44, C82.45, C82.46, | 200.58, 200.6, 200.60, 200.61, 200.62,
C82.47, C82.48, C82.49, C82.5, C82.50, | 200.63, 200.64, 200.65, 200.66, 200.67,
C82.51, C82.52, C82.53, C82.54, C82.55, | 200.68, 200.7, 200.70, 200.71, 200.72,
C82.56, C82.57, C82.58, C82.59, C82.6, | 200.73, 200.74, 200.75, 200.76, 200.77,

_ lIb, 11b1, 11b2, | C82.60, C82.61, C82.62, C82.63, C82.64, | 200.78, 200.8, 200.80, 200.81, 200.82,
Non-Hodgkin |\, o704 1c. | C82.65, C82.66, C82.67, C82.68, C82.69, | 200.83, 200.84, 200.85, 200.86, 200.87,
lymphoma Id, lle C82.7, C82.8, C82.80, C82.81, C82.82, 200.88, 200.9, 202, 202.0, 202.00, 202.01,

C82.83, C82.84, C82.85, C82.86, C82.87,
C82.88, C82.89, C82.9, C82.90, C82.91,
C82.92, C82.93, C82.94, C82.95, C82.96,
C82.97, C82.98, C82.99, C83, C83.0,
C83.00, C83.01, C83.02, C83.03, C83.04,
C83.05, C83.06, C83.07, C83.08, C83.09,
C83.1, C83.10, C83.11, C83.12, C83.13,
C83.14, C83.15, C83.16, C83.17, C83.18,
C83.19, C83.2, C83.3, C83.30, C83.31,
C83.32, C83.33, C83.34, C83.35, C83.36,
C83.37, C83.38, C83.39, C83.4, C83.5,
C83.50, C83.51, C83.52, C83.53, C83.54,
C83.55, C83.56, C83.57, C83.58, C83.59,
C83.6, C83.80, C83.81, C83.82, C83.83,
C83.84, C83.85, C83.86, C83.87, C83.88,
C83.89, C83.9, C83.90, C83.91, C83.92,
C83.93, C83.94, C83.95, C83.96, C83.97,

202.02, 202.03, 202.04, 202.05, 202.06,
202.07, 202.08, 202.1, 202.10, 202.11,
202.12, 202.13, 202.14, 202.15, 202.16,
202.17, 202.18, 202.2, 202.20, 202.21,
202.22, 202.23, 202.24, 202.25, 202.26,
202.27, 202.28, 202.3, 202.30, 202.31,
202.32, 202.33, 202.34, 202.35, 202.36,
202.37, 202.38, 202.4, 202.40, 202.41,
202.42, 202.43, 202.44, 202.45, 202.46,
202.47, 202.48, 202.5, 202.50, 202.51,
202.52, 202.53, 202.54, 202.55, 202.56,
202.57, 202.58, 202.6, 202.60, 202.61,
202.62, 202.63, 202.64, 202.65, 202.66,
202.67, 202.68, 202.7, 202.70, 202.71,
202.72, 202.73, 202.74, 202.75, 202.76,
202.77, 202.78, 202.8, 202.80, 202.81,
202.82, 202.83, 202.84, 202.85, 202.86,
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C83.98, C83.99, C84, C84.0, C84.00,
C84.01, C84.02, C84.03, C84.04, C84.05,
C84.06, C84.07, C84.08, C84.09, C84.1,
C84.10, C84.11, C84.12, C84.13, C84.14,
C84.15, C84.16, C84.17, C84.18, C84.19,
C84.2, C84.3, C84.4, C84.40, C84.41,
C84.42, C84.43, C84.44, C84.45, C84.46,
C84.47, C84.48, C84.49, C84.5, C84.6,
C84.60, C84.61, C84.62, C84.63, C84.64,
C84.65, C84.66, C84.67, C84.68, C84.69,
C84.7, C84.70, C84.71, C84.72, C84.73,
C84.74, C84.75, C84.76, C84.77, C84.78,
C84.79, C84.8, C84.9, C84.90, C84.91,
C84.92, C84.93, C84.94, C84.95, C84.96,
C84.97, C84.98, C84.99, C85, C85.0,
C85.1, C85.10, C85.11, C85.12, C85.13,
C85.14, C85.15, C85.16, C85.17, C85.18,
C85.19, C85.2, C85.20, C85.21, C85.22,
C85.23, C85.24, C85.25, C85.26, C85.27,
C85.28, C85.29, C85.3, C85.4, C85.5,
C85.6, C85.7, C85.8, C85.80, C85.81,
C85.82, C85.83, C85.84, C85.85, C85.86,
C85.87, C85.88, C85.89, C85.9, C85.90,
C85.91, C85.92, C85.93, C85.94, C85.95,
C85.96, C85.97, C85.98, C85.99, C86,
C86.0, C86.1, C86.2, C86.3, C86.4, C86.5,
C86.6, C96, C96.0, C96.1, C96.2, C96.3,
C96.4, C96.5, C96.6, C96.7, C96.8, C96.9

202.87, 202.88, 202.9, 202.90, 202.91,
202.92, 202.93, 202.94, 202.95, 202.96,
202.97, 202.98

Multiple
myeloma

NA

€88, C88.0, C88.00, C88.01, C88.1,
C88.2, C88.20, C88.3, C88.4, C88.40,
C88.7, C88.70, C88.71, C88.8, C88.9,
€89, C90, €90.0, C90.00, C90.01, C90.02,
C90.1, C90.10, C90.11, C90.12, C90.2,
€90.20, C90.21, C90.22, C90.3, C90.30,
€90.31, C90.32, C90.4, C90.5, C90.6,
C90.7, C90.8, C90.9

203, 203.0, 203.00, 203.01, 203.02, 203.1,
203.10, 203.11, 203.12, 203.8, 203.80,
203.81, 203.82, 203.9

Acute lymphoid
leukaemia*

la, 1al, la2,
1a3, lad

C91.0, C91.00, C91.01, C91.02, C91.2,
C91.3, C91.30, C91.31, C91.32, C91.6,
C91.60, C91.61, C91.62

204.0, 204.00, 204.01, 204.02, 204.2,
204.20, 204.21, 204.22

Chronic
lymphoid
leukaemia*'

Custom
mapping

Custom mapping

Custom mapping

Acute myeloid
leukaemia*

C92.0, C92.00, C92.01, C92.02, C92.3,
C92.30, C92.31, C92.32, C92.4, C92.40,
C92.41, C92.42, C92.5, C92.50, C92.51,
C92.52, C92.6, C92.60, C92.61, C92.62,
C93.0, C93.00, C93.01, C93.02, C94.0,

205.0, 205.00, 205.01, 205.02, 205.2,
205.20, 205.21, 205.22, 205.3, 205.30,
205.31, 205.32, 206.0, 206.00, 206.01,
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Cause ICCC3 ICD-10 ICD-9
C94.00, C94.01, C94.02, C94.2, C94.20, | 206.02, 207.0, 207.00, 207.01, 207.02,
C94.21, C94.22, C94.4, C94.40, C94.41, | 207.20, 207.8, 207.80, 207.81, 207.82
C94.42, C94.5
g;/re?g:g Ic €92.1, €92.10, €92.11, C92.12, C92.2, 205.1, 205.10, 205.11, 205.12
S C92.20, C92.21, C92.22
C91.20, C91.70, C92.70, C92.80, C93,
€93.1, €93.10, C93.11, C93.12, C93.3, 205.92, 206.1, 206.10, 206.11, 206.12,
C93.30, C93.31, C93.32, C93.8, C94,
207, 207.1, 207.10, 207.11, 207.12, 207.2,
C94.1, C94.3, C94.30, C94.31, C94.32,
Other C94.50, C94.6, C94.60, C94.7, C94.70, 207.21, 207.22, 207.9, 208, 208.0, 208.00,
. le 208.01, 208.02, 208.1, 208.10, 208.11,
leukaemia* C94.8, C94.80, C94.81, C94.82, C95,
Co5 0, 9500, 9501, G502, Gob 1 208.12, 208.2, 208.20, 208.21, 208.22,
208.4, 208.7, 208.8, 208.80, 208.81,
C95.10, C95.11, C95.12, C95.2, C95.4, S08.89. 2086 208.00. 208,01 20802
C95.6, C95.7, C95.70, C95.9, C95.90, 04, £10.9, £U6. 9, 08,92, 210,
C95.91, C95.92
C40, C40.0, C40.00, C40.01, C40.02, 170, 170.0, 170.1, 170.2, 170.3, 170.4,
C40.1, C40.10, C40.11, C40.12, C40.2, 170.5, 170.6, 170.7, 170.8, 170.9, 190,
C40.20, C40.21, C40.22, C40.3, C40.30, | 190.0, 190.1, 190.2, 190.3, 190.4, 190.6,
VI, Villa, | c40.31, C40.32, C40.8, C40.80, C40.81, | 190.7, 190.8, 190.5, 152, 152.0, 152.1,
VIIIb, VIlle, | c40.82, C40.9, C40.90, C40.91, C40.92, | 152.2, 152.3, 152.4, 152.6, 152.8, 152.9,
Vilicl, C41, C41.0, C41.01, C41.02, C41.1, 158, 158.0, 158.3, 158.4, 158.5, 158.6,
VIlIe2, VIId, | c41 2 c41.3, C41.4, C415, CAL.6, CAL7, | 158.8, 158.9, 160, 160.0, 160.1, 160.2,
Viiidi, C41.8, C41.9, C42.0, C42.1, C42.2, C42.3, | 160.3, 160.4, 160.5, 160.6, 160.8, 160.9,
Viidz, C42.4, C69.0, C69.00, C69.01, C69.02, 163, 163.0, 163.1, 163.3, 163.5, 163.8,
VIiid3, C69.1, C69.10, C69.11, C69.12, C69.3, 163.9, 164, 164.0, 164.1, 164.2, 164.3,
VIlld4, Vllle, | cg9.30, C69.31, C69.32, C69.4, C69.40, | 164.8, 164.9, 181, 181.0, 181.9, 183.2,
XIf9, V, IVa, | cg9.41, C69.42, C69.5, C69.50, C69.51, | 183.3, 183.4, 183.5, 183.8, 184.0, 184.1,
IVb, Xllal, | ce952 C69.6, C69.60, C69.61, C69.62, | 184.2, 184.3, 184.4, 184.8, 187.1, 187.2,
Xlla4, X186, | 9.7, C69.8, C69.80, C69.81, C69.82, 187.3, 187.4, 187.5, 187.6, 187.7, 187.8,
Other XIIb, Xla, C69.2, C69.20, C69.21, C69.22, C47, 189.2, 189.3, 189.4, 189.8, 194.1, 194.3,
malignant i:gok)élfll’ C47.0, C47.1, C47.10, C47.11, C47.12, 194.4, 194.5, 194.6, 194.8, 209.0, 209.00,
neoplasms* » Xb, C47.2, C47.20, C47.21, C47.22, C47.3, 209.01, 209.02, 209.03, 209.22, 209.25,
Xbl, Xb2, C47.4, CA7.5, CA7.6, CA7.8, CAT.9, 209.26, 209.27, 209.31, 209.32, 209.33,
Xb3, Xb4, C74.90, C17, C17.0, C17.1, C17.2, C17.3, | 209.34, 209.35, 209.36, 209.4, 209.40,
Xb5, Xb6, IX, | ¢17.8, €17.9, C3, C30, C30.0, C30.1, 209.41, 209.42, 209.43, 211.2, 211.8,
1Xa, IXb, C30.2, C30.3, C30.5, C30.8, C30.9, C31, | 212.0, 212.4, 212.5, 212.6, 212.7, 212.8,
IXb1,1Xb2, | ¢310,C31.1, C31.2, C31.3, C31.8, C31.9, | 213, 213.0, 213.1, 213.2, 213.3, 213.4,
IXb3, 1Xd, C37, C37.0, C37.1, C37.2, C37.3,C37.9, | 2135, 213.6, 213.7, 213.8, 213.9, 221.0,
IXd1, 1Xd10, | c3g 38.0,C38.1, C38.2, C38.3,C38.4, | 221.1, 221.2, 221.8, 222.1, 222.8, 223.2,
IXd11,1Xd2, | c3g.8, c4, C48, C48.0, C48.1, C48.2, 223.8, 223.81, 223.89, 224, 224.0, 224.1,
IXd3, IXd4, | c48.8 C48.9, C4A, C5, C51, C51.0, 204.2, 224.3, 224.4, 224.5, 224.6, 224.1,
IXd5, IXd6, | c51.1, C51.2, C51.8, C51.9, C52, C52.0, | 224.8, 224.9, 225, 225.0, 225.1, 225.2,
:;(297) :;SS C52.9, C57, C57.0, C57.00, C57.01, 225.3, 225.4, 225.8, 225.9, 227, 227.0,

C57.02, C57.1, C57.10, C57.11, C57.12,
C57.2, C57.20, C57.21, C57.22, C57.3,

C57.4, C57.7, C57.8, C58, C58.0, C58.9,
€60, C60.0, C60.1, C60.2, C60.8, C60.9,

227.1,227.3,227.4, 221.5, 227.6, 227.8,
227.9, 228, 228.0, 228.00, 228.01, 228.02,
228.03, 228.04, 228.09, 228.1, 228.9,
229.0, 229.8, 230.7, 230.8, 233.31, 233.32,
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C63, C63.0, C63.00, C63.01, C63.02,
C63.1, C63.10, C63.11, C63.12, C63.2,
C63.7, C63.8, C66, C66.0, C66.1, C66.2,
C66.9, C68.0, C68.1, C68.8, C7, C75,
C75.0, C75.1, C75.2, C75.3, C75.4, C75.5,
C75.6, C75.8, D07.4, D09.2, D09.20,
D09.21, D09.22, D13.2, D13.3, D13.30,
D13.39, D14.0, D15, D15.0, D15.1, D15.2,
D15.7, D15.9, D16, D16.0, D16.00,
D16.01, D16.02, D16.1, D16.10, D16.11,
D16.12, D16.2, D16.20, D16.21, D16.22,
D16.3, D16.30, D16.31, D16.32, D16.4,
D16.5, D16.6, D16.7, D16.8, D16.9,
D28.0, D28.1, D28.7, D29.0, D30.2,
D30.20, D30.21, D30.22, D30.4, D30.7,
D30.8, D31, D31.0, D31.00, D31.01,
D31.02, D31.1, D31.10, D31.11, D31.12,
D31.2, D31.20, D31.21, D31.22, D31.3,
D31.30, D31.31, D31.32, D31.4, D31.40,
D31.41, D31.42, D31.5, D31.50, D31.51,
D31.52, D31.6, D31.60, D31.61, D31.62,
D31.9, D31.90, D31.91, D31.92, D32,
D32.0, D32.1, D32.9, D33, D33.0, D33.1,
D33.2, D33.3, D33.4, D33.7, D33.9, D35,
D35.0, D35.00, D35.01, D35.02, D35.1,
D35.2, D35.3, D35.4, D35.5, D35.6,
D35.7, D35.8, D35.9, D36, D36.1, D36.10,
D36.11, D36.12, D36.13, D36.14, D36.15,
D36.16, D36.17, D36.7, D37.2, D38.2,
D38.3, D38.4, D38.5, D39.2, D39.8,
D41.2, D41.20, D41.21, D41.22, D41.3,
D42, D42.0, D42.1, D42.9, D43, D43.0,
D43.1, D43.2, D43.3, D43.4, D43.7,
D43.8, D43.9, D44.1, D44.10, D44.11,
D44.12, D44.2, D44.3, D44.4, D44.5,
D44.6, D44.7, D44.8, D48.0, D48.1,
D48.2, D48.3, D48.4, D49.6, D49.81, C49,
C49.0, C49.1, C49.10, C49.11, C49.12,
C49.2, C49.20, C49.21, C49.22, C49.3,
C49.4, C49.5, C49.6, C49.8, C49.9

233.4,233.5, 234.0, 234.5, 234.8, 235.4,
235.8, 236.1, 236.99, 237, 237.0, 237.1,
237.2,237.3, 237.5, 237.6, 237.7, 237.70,
237.71, 237.72, 237.73, 237.79, 237.9,
238.0, 238.1, 239.2, 239.6, 171, 171.0,
171.2,171.3,171.4,171.5,171.6, 171.7,
171.8,171.9

Abbreviations: ICCC3, International Classification of Childhood Cancer, Third Edition; ICD-9, International
Classification of Diseases, Ninth Revision; ICD-10, International Classification of Diseases, Tenth Revision; NA,

not applicable.

*The GBD study does not currently estimate burden attributable to any risk factors for these cancers, so these
cancers are not shown in results for this analysis. These cancers are included in this table for completeness and
accuracy in reporting GBD cancer estimation methods.
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i Chronic lymphoid leukaemia is only modeled for ages 20 years and above in GBD. ICD codes (ICD-9: 204.1,
204.10, 204.11, and 204.12; ICD-10: C91.1, C91.10, C91.11, and C91.12) under 20 years are redistributed (see
Section “6. Redistribution” on pg. 29 for more information) to “Acute lymphoid leukaemia”, while these ICD codes
over 20 years old are mapped directly to “Chronic lymphoid leukaemia”.

4. Age/sex splitting. In the fourth data processing step (#4 in in Appendix figure 1 cancer registry data are
standardised to the GBD age groups. For each cancer, the minimum age group estimated was determined
as the youngest age-group where SEER reported at least 50 cases over the period 1990 to 2015.° Global
age-specific incidence rates are generated using hospital inpatient data as described in Section 4.3 of the
Supplementary Appendix 1 to the GBD 2019 paper “Global burden of 369 diseases and injuries in 204
countries and territories, 1990-2019: a systematic analysis for the Global Burden of Disease Study
2019”2 Reference age-specific mortality rates were generated using aggregated deaths from processed
VR data, using the approach described in Section 2.5 of the aforementioned GBD 2019 paper.® For
incidence or mortality datasets that require age-splitting, age-specific proportions are then generated by
applying the reference age-specific rates to the registry population to produce the expected number of
cases (or deaths for a mortality dataset) for that registry by age. The expected number of cases (or deaths)
for each sex, age, and cancer were normalised to 1, creating final, age-specific proportions. These
proportions were then applied to the total number of cases (or deaths) by sex and cancer to get the GBD
age group-specific number of cases (or deaths) related to that dataset.

In the rare case that the cancer registry only contains data for both sexes combined, the age-specific cases
or deaths are split and reassigned to separate sexes using the same weights that are used for the age-
splitting process. Starting from the expected number of deaths, global proportions are generated by sex
for each age. For example, if for ages 15-19 years old there are 6 expected deaths for males from cause of
death data and 4 expected deaths for females, then 60% of the combined-sex deaths for ages 15-19 years
would be assigned to males and the remaining 40% would be assigned to females.

5. Cause disaggregation. In the fifth step (#5 in Appendix figure 1), data for cause entries that are
aggregates of GBD causes were redistributed across those GBD causes. Examples of these aggregated
causes include some cancer registries reporting ICD-10 codes C00-C14 together as “lip, oral cavity, and
pharyngeal cancer”. These groups are broken down into subcauses that can be individually mapped to
single GBD causes. In this example, the more specific ICD-10 codes within C00-C14 are “lip and oral
cavity cancer” (C00-C08), “nasopharynx cancer” (C11), “cancer of other parts of the pharynx” (C09-C10,
C12-C13), and “Malignant neoplasm of other and ill-defined sites in the lip, oral cavity, and pharynx”
(C14). To redistribute the data, weights were created using the same “rate-applied-to-population” method
employed in age-sex splitting (see step four above). For the undefined code (C14 in the example) an
“average all cancer” weight was used, calculated on the high-quality cancer registry data from
SEER/NORDCANY/CI5 by dividing the sum of the cases across these registries by the combined
population across these registries. Then, proportions were generated by subcause for each aggregate cause
as in the sex-splitting example above (see step four). The total number of cases from the aggregated group
(C00-C14) was recalculated for each subgroup and the undefined code (C14). C14 was then redistributed
as a “garbage code” in step six. For two exceptions, C44 (non-melanoma skin cancer) and C46 (Kaposi’s
sarcoma), fixed proportions were used to redistribute into GBD causes. C46 entries were primarily
redistributed to HIV according to age (100% for age <15 years, 95% for age 15-49 years, and 90% for age
>50 years), with the remainder redistributed to the GBD cancer cause “Other malignant neoplasms”.

6. Redistribution. In the sixth step (#6 in in Appendix figure 1), unspecified ICD codes (“garbage codes”)
such as “ill-defined cancer site” (for example, C76 or C80) are redistributed across relevant causes
estimated within the GBD hierarchy. Redistribution of cancer registry incidence and mortality data
mirrored the process of the redistribution used in the cause of death database and utilised the same
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redistribution maps as specified in Section 2.4 of the Supplementary Appendix 1 to the GBD 2019
Diseases and Injuries capstone, “Global burden of 369 diseases and injuries in 204 countries and
territories, 1990-2019: a systematic analysis for the Global Burden of Disease Study 2019”. Sources and
targets of garbage codes can be found in eTable 5 of the Supplementary Appendix to “Cancer Incidence,
Mortality, Years of Life Lost, Years Lived with Disability, and Disability-Adjusted Life Years for 29
Cancer Groups from 2010 to 2019: A Systematic Analysis of Cancer Burden Globally, Nationally, and by
Socio-demographic Index for the Global Burden of Disease Study 2019

7. Removal of duplicates. In the seventh step (#7 in in Appendix figure 1), duplicate or redundant data
sources were removed from the processed cancer registry dataset. Duplicate sources were present if, for
example, a cancer registry was part of the C15 database but we also had data from that registry directly.
Redundancies occurred and were removed as described in “Cancer Incidence Data Sources”, where more
detailed data were available, or when national registry data could replace regionally representative data.
From here, two parallel selection processes were run; one to generate input data for the mortality-to-
incidence ratio (MIR) models, and one to generate incidence for final mortality estimation. When creating
the final incidence input, higher priority was given to registry data from the most standardised source;
whereas for the MIR model input, only sources that reported both incidence and mortality were used.

8. Combine matching incidence and mortality data and model MIRs. In the eighth step (#8 in Appendix
figure 1), the processed incidence and mortality data from cancer registries were matched by cancer
cause, age, sex, year, and location to generate MIRs. The resulting MIRs were used as input for a three-
step modelling approach using the general GBD spatiotemporal Gaussian process regression (ST-GPR)*
approach, with the Healthcare Access and Quality (HAQ) Index as a covariate in the linear mixed effects
model using logit transformed MIR as outcome.?

A
logit (MIReq.) = @ + pi(HAQIndex, ) + Z Bl + Bl + Ceqsr
a

MIR: mortality-to-incidence ratio

c: country (or subnational for subnationally modeled locations), a: age group, t: time (years); s: sex
HAQIndex: Healthcare Access and Quality Index

I: indicator variable

€cast. €ITOr term

Information on ST-GPR can be found in “Section 4.3.3: Spatiotemporal Gaussian process regression (ST-
GPR) modelling” in Supplementary Appendix 1 to “Global burden of 369 diseases and injuries in 204
countries and territories, 1990-2019: a systematic analysis for the global burden of disease study 2019”2
Predictions were made without the random effects. The ST-GPR model has three main hyper-parameters
that control for smoothing across time, age, and geography.® These hyper-parameters were adjusted for
GBD 2019 in order to improve model performance in locations with sparse data. The time adjustment
parameter lambda (1) aims to borrow strength from neighboring time points (ie, the value in this year is
highly correlated with the value in the previous year but less so further back in time). For GBD 2019,
lambda was lowered from 2 to 0.05, increasing the weight of more distant years. The age adjustment
parameter omega (®) borrows strength from data in neighboring age groups and was lowered from 1.0 to
0.5, increasing the weight of more distant age groups. The space adjustment parameter zeta () aims to
borrow strength across the hierarchy of geographical locations. Zeta was lowered from 0.95 to 0.01,
reducing the weight of more distant geographical data at the region or super-region level. For the
remaining parameters in the Gaussian process regression, we lowered the amplitude from 2 to 1 (reducing
fluctuation from the mean function) and reduced the scale value from 15 to 10 (reducing the time distance
over which points are correlated).
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Data-cleaning steps for MIR estimation were similar to those for GBD 2017. For each cancer, MIRs from
locations in HAQ Index quintiles 1-4 were dropped if they were below the median of MIRs from
locations in HAQ Index quintile 5. We also dropped MIRs from locations in HAQ Index quintiles 1-4 if
the MIRs were above an outlier threshold calculated as the third quartile + 1.5 * IQR (inter-quartile
range). We dropped all MIR data that were based on fewer than 15 incident cases to avoid excessive
variation in the ratio due to small numbers (this threshold was 25 cases in GBD 2017, but was lowered in
GBD 2019 in order to include additional data). An exception to this threshold was made for mesothelioma
and acute myeloid leukaemia, where instead we dropped MIRs that were based on fewer than ten cases
because of lower data availability for these two cancers. For the lower end of the age spectrum where
cancers are generally rarer, we also aggregated incidence and mortality to the youngest five-year age bin
where SEER® reported at least 50 cases from 1990 to 2015, to avoid unstable MIR predictions in young
age groups because of too few data. The MIR estimates in this SEER-based minimum age-bin were then
copied down to all younger GBD age groups estimated for that cancer.

Since MIRs can be above 1, especially in older age groups and cancers with low cure rates, we used the
95th percentile (by age group) of the cleaned dataset (detailed above) to cap the MIR input data. These
“upper cap” values were used to allow MIRs over 1 in some age groups but to constrain the MIRs to a
maximum level. Any MIR values over this cap were Winsorised to the cap value. To run the logit model,
the input data were first divided by the upper caps to get proportional data ranging from 0 to 1. Model
predictions from ST-GPR were then rescaled back by multiplying them by the upper caps. To constrain
the MIRs at the lower end, we used the fifth percentile of the cancer and age-specific cleaned MIR input
data to Winsorise all model predictions below this lower cap.

9. Generate mortality estimates from incidence and MIRs. Final estimated MIRs were matched with the
cleaned cancer registry incidence dataset finalised in the ninth step (#9 in Appendix figure 1) to generate
mortality estimates (#10 in Appendix figure 1):

MIRestimates * lnadenceregistry = mortallt:VCR inputs

These mortality estimates were then smoothed by a Bayesian noise-reduction algorithm (to deal with zero
counts; this is also applied to the VR and VA data), as specified in Section 2.14 of the Supplemenatary
Appendix 1 to the GBD 2019 paper “Global burden of 369 diseases and injuries in 204 countries and
territories, 1990-2019: a systematic analysis for the Global Burden of Disease Study 2019”.% These data
were uploaded into the CoD database as CR data (#11 in Appendix figure 1). Cancer-specific mortality
modelling then followed the general CODEm process®! using the totality of VA, VR, and CR data.

Cause of death database formatting

Formatting of data sources for the cause of death (CoD) database, including VR and VA data, is similar to
many of the steps outlined above for CR data (#11 in Appendix figure 1) and is described in Section 2 of
the Supplementary Appendix 1 to the GBD 2019 paper “Global burden of 369 diseases and injuries in
204 cogntries and territories, 1990-2019: a systematic analysis for the Global Burden of Disease Study
20197

VA data may not capture cancer deaths as accurately or comprehensively as cancer registries or vital
registration systems, but provides a useful contribution to cancer models in locations without VR or CR
data. Additional processing and restrictions are performed on VA to ensure quality standards and feasible
inputs. More details on VA data processing are provided in the appendix noted above, particularly
Sections 2.2 (VA overview), 2.10 (VA cause restrictions), 2.14 (noise reduction), 2.15 (outlier
identification), and 2.16 (data quality ratings).
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Appendix Table 3: Restrictions on age and sex by each cancer type in GBD 2019

Minimum Maximum
Cause ?r?i;r;%d;:)lig ?r?g;%d;gig Sex restrictions
(years) (years)

Bladder cancer 15 95+ None
Breast cancer 15 95+ None
Cervical cancer 15 95+ Females Only
Colon and rectum cancer 5 95+ None
Gallbladder and biliary tract cancer 20 95+ None
Kidney cancer 0 95+ None
Larynx cancer 20 95+ None
Leukaemia 0 95+ None

Lip and oral cavity cancer 5 95+ None
Liver cancer 0 95+ None
Mesothelioma 20 95+ None
Multiple myeloma 20 95+ None
Nasopharynx cancer 5 95+ None
Non-Hodgkin lymphoma 1 95+ None
Oesophageal cancer 20 95+ None
Other pharynx cancer 20 95+ None
Ovarian cancer 5 95+ Females Only
Pancreatic cancer 15 95+ None
Prostate cancer 20 95+ Males Only
Stomach cancer 15 95+ None
Thyroid cancer 5 95+ None
Tracheal, bronchus, and lung cancer 10 95+ None
Uterine cancer 20 95+ Females Only

CODEmM models

Mortality estimates for each cancer were generated using the GBD Cause of Death Ensemble model

(CODEm, #12 in Appendix figure 1) approach, the methods of which have been described in previous
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publications.®?! Additional details are specified in Section 3.1 of the Supplementary Appendix 1 to the
GBD 2019 paper “Global burden of 369 diseases and injuries in 204 countries and territories, 1990-2019:
a systematic analysis for the Global Burden of Disease Study 2019”.% In brief, the CODEm approach is
based on several principles: that all types of available data should be used, even if data quality varies; that
a diverse set of plausible models with different combinations of covariates should be evaluated; that both
individual models and the overall ensemble models should be tested for their predictive validity; and that

the best model or sets of models should be chosen based on the out-of-sample predictive validity.

Covariates are provided for potential use in the ensemble based on a possible predictive relationship
between the covariate and the specific cancer mortality, with an expected level and direction of

association. Generally, Level 1 covariates have a proven strong relationship with the outcome, such as

aetiological or biological roles. Level 2 covariates have a strong relationship but not a known direct

biological link. Level 3 covariates have a relationship that may be more distal in the causal chain, or are
mediated through Level 1 or 2 covariates.?! The covariates provided to CODEm, as well as their level and

direction, differ by cause and sex.

To generate an ensemble model, CODEm generates submodels that evaluate all plausible relationships
between covariates and the response variable. Three additive components of data variance are used in
CODEm: sampling variance, non-sampling variance, and garbage code redistribution variance. Model
performance of all models is evaluated through out-of-sample predictive validity tests. Ensemble models
are constructed from the individual models, with the contribution of individual models to the ensemble
weighted by the basis of their predictive validity ranking. The final ensemble contains 1000 draws from

these individual component models, from which a mean estimate and a 95% uncertainty interval are
calculated. The 95% uncertainty interval represents the 0.025 and 0.975 quantiles of the draws.

Appendix Table 4: GBD 2019 covariates and level of covariates used in cause of death modelling for

cancer types estimated

Cause Sex Covariate Level | Direction
Bladder cancer Male Cumulative Cigarettes (10 Years) 2 1
Bladder cancer Male Diabetes_ Fasting Plasma Glucose (mmol/L), age- 5 1
standardised 25+
Bladder cancer Male LDI (1$ per capita) 3 1
Bladder cancer Male Smoking Prevalence 1 1
Bladder cancer Male Schistosomiasis Prevalence Results 1 1
Bladder cancer Male Log-transformed SEV scalar: Bladder C 1 1
Bladder cancer Male Socio-demographic Index 3 1
Bladder cancer Male Healthcare Access and Quality Index 2 -1
Bladder cancer Male Age- and sex-specific SEV for Low fruit 3 1
Bladder cancer Male Age- and sex-specific SEV for Low vegetables 2 1
Bladder cancer Male Liters of alcohol consumed per capita 2 1
Bladder cancer Female | Cumulative Cigarettes (10 Years) 2 1
Bladder cancer Female Diabetes_ Fasting Plasma Glucose (mmol/L), age- 5 1
standardised 25+
Bladder cancer Female | LDI (I$ per capita) 3 1
Bladder cancer Female | Smoking Prevalence 1 1
Bladder cancer Female | Schistosomiasis Prevalence Results 1 1
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Bladder cancer Female | Log-transformed SEV scalar: Bladder C 1 1
Bladder cancer Female | Socio-demographic Index 3 1
Bladder cancer Female | Healthcare Access and Quality Index 2 -1
Bladder cancer Female | Age- and sex-specific SEV for Low fruit 3 1
Bladder cancer Female | Age- and sex-specific SEV for Low vegetables 2 1
Bladder cancer Female | Liters of alcohol consumed per capita 2 1
Breast cancer Male Cumulative cigarettes (10 years) 2 1
Breast cancer Male Cumulative cigarettes (20 years) 2 1
Breast cancer Male Diabetes_ Fasting Plasma Glucose (mmol/L), age- 5 1
standardised 25+

Breast cancer Male Mean BMI 1 1
Breast cancer Male Total Fertility Rate 1 1
Breast cancer Male Socio-demographic Index 2 1
Breast cancer Male [ Age- and sex- specific SEV for low fruit 1 1
Breast cancer Male Liters of alcohol consumed per capita 1 1
Breast cancer Male Healthcare Access and Quality Index 2 -1
Breast cancer Male [ Age- and sex- specific SEV for low fruit 2 1
Breast cancer Male Age- and sex- specific SEV for Low vegetables 2 1
Breast cancer Male Liters of alcohol consumed per capita 1 1
Breast cancer Female | Age-specific fertility rate 2 -1
Breast cancer Female | Cumulative cigarettes (10 years) 2 1
Breast cancer Female | Cumulative cigarettes (20 years) 2

Breast cancer Female Diabetes_ Fasting Plasma Glucose (mmol/L), age- 5 1

standardised 25+

Breast cancer Female | LDI (I$ per capita) 3 -1
Breast cancer Female | Mean BMI 1 1
Breast cancer Female | Smoking Prevalence 2 1
Breast cancer Female | Total Fertility Rate 2 -1
Breast cancer Female | Log-transformed SEV scalar: Breast C 1 1
Breast cancer Female | Socio-demographic Index 3 1
Breast cancer Female | Healthcare Access and Quality Index 2 -1
Breast cancer Female | Age- and sex- specific SEV for low fruit 2 1
Breast cancer Female | Age- and sex- specific SEV for Low vegetables 2 1
Breast cancer Female | Liters of alcohol consumed per capita 1 1
Cervical cancer Female | Age-specific fertility rate 2 1
Cervical cancer Female | Cumulative Cigarettes (5 Years) 1 1
Cervical cancer Female | Education (years per capita) 3 -1
Cervical cancer Female | LDI (I$ per capita) 3 -1
Cervical cancer Female | Smoking Prevalence 2 1
Cervical cancer Female | Total Fertility Rate 2 1
Cervical cancer Female | Socio-demographic Index 3 -1
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Cervical cancer Female | HIV age-standardised prevalence 1 1
Cervical cancer Female | Healthcare Access and Quality Index 2 -1
Cervical cancer Female | Age- and sex- specific SEV for low fruit 2 1
Cervical cancer Female | Age- and sex- specific SEV for Low vegetables 2 1
Colon and rectum cancer Male | Tobacco (cigarettes per capita) 1 1
Colon and rectum cancer Male Cumulative cigarettes (20 years) 2 1
Colon and rectum cancer Male Diabetes_ Fasting Plasma Glucose (mmol/L), age- 9 1
standardised 25+
Colon and rectum cancer Male Education (years per capita) 3 -1
Colon and rectum cancer Male LDI (I$ per capita) 3 1
Colon and rectum cancer Male Mean BMI 1 1
Colon and rectum cancer Male Log-transformed SEV scalar: Colorect C 1 1
Colon and rectum cancer Male Socio-demographic Index 3 1
Colon and rectum cancer Male pufa adjusted(percent) 2 -1
Colon and rectum cancer Male Healthcare Access and Quality Index 3 -1
Colon and rectum cancer Male ;I'po(;[?ilfli:;hysmal Activity (MET-min/week), Age- 1 -1
Colon and rectum cancer Male Age- and sex- specific SEV for low fruit 3 1
Colon and rectum cancer Male Age- and sex- specific SEV for Low vegetables 2 1
Colon and rectum cancer Male Age- and sex-specific SEV for Low nuts and seeds 3 1
Colon and rectum cancer Male Age- and sex-specific SEV for Low milk 3 1
Colon and rectum cancer Male Age- and sex-specific SEV for High red meat 1 1
Colon and rectum cancer Male Age- and sex-specific SEV for Low fibre 2 1
Colon and rectum cancer Male Age- and sex-specific SEV for Low calcium 2 1
Colon and rectum cancer Male Liters of alcohol consumed per capita 2 1
Colon and rectum cancer Female | Tobacco (cigarettes per capita) 1 1
Colon and rectum cancer Female | Cumulative cigarettes (5 years) 2 1
Colon and rectum cancer Female Diabetes_ Fasting Plasma Glucose (mmol/L), age- 5 1
standardised 25+

Colon and rectum cancer Female | Education (years per capita) 3 -1
Colon and rectum cancer Female | LDI (I$ per capita) 3 1
Colon and rectum cancer Female | Mean BMI 1 1
Colon and rectum cancer Female | Log-transformed SEV scalar: Colorect C 1 1
Colon and rectum cancer Female | Socio-demographic Index 3 1
Colon and rectum cancer Female | pufa adjusted(percent) 2 -1
Colon and rectum cancer Female | Healthcare Access and Quality Index 3 -1
Colon and rectum cancer Female ;F;;silflizhyswal Activity (MET-min/week), Age- 1 -1
Colon and rectum cancer Female | Age- and sex- specific SEV for low fruit 3

Colon and rectum cancer Female | Age- and sex- specific SEV for Low vegetables 2

Colon and rectum cancer Female | Age- and sex-specific SEV for Low nuts and seeds 3
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Colon and rectum cancer Female | Age- and sex-specific SEV for Low milk 3 1
Colon and rectum cancer Female | Age- and sex-specific SEV for High red meat 1 1
Colon and rectum cancer Female | Age- and sex-specific SEV for Low fibre 2 1
Colon and rectum cancer Female | Age- and sex-specific SEV for Low calcium 2 1
Colon and rectum cancer Female | Liters of alcohol consumed per capita 2 1
Saar:LZLadder and biliary tract Male Tobacco (cigarettes per capita) 2 1
((:Bazi]l(l:télradder and biliary tract Male Cumulative cigarettes (10 years) 2 1
Saz:]l(lzlélradder and biliary tract Male Cumulative Cigarettes (5 Years) 2 1
((:Saar:::télradder and biliary tract Male Diabetes Age-Standardised Prevalence (proportion) 2 1
Gallbladder and biliary tract Male Education (years per capita) 3 -1
cancer

Gallbladder and biliary tract Male LDI (I per capita) 3 1
cancer

Gallbladder and biliary tract Male Mean BMI 1 1
cancer

Gallbladder and biliary tract Male Smoking Prevalence 5 1
cancer

Saanl(l:télradder and biliary tract Male Log-transformed SEV scalar: Gallblad C 1 1
Gallbladder and biliary tract Male Socio-demographic Index 3 -1
cancer

((:Eazzlltélradder and biliary tract Male Healthcare Access and Quality Index 2 -1
Sa:;l(l:télradder and biliary tract Male Age- and sex- specific SEV for low fruit 2 1
Saanllctélradder and biliary tract Male Age- and sex- specific SEV for Low vegetables 2 1
Saanl(l:télradder and biliary tract Male Liters of alcohol consumed per capita 2 1
Saanllctélradder and biliary tract Female | Tobacco (cigarettes per capita) 2 1
((:Eazi]l(l:télradder and biliary tract Female | Cumulative cigarettes (10 years) 2 1
Sa:;l(l:télradder and biliary tract Female | Cumulative Cigarettes (5 Years) 2 1
((:Eazzlltélradder and biliary tract Female | Diabetes Age-Standardised Prevalence (proportion) 2 1
Saanl(l:télradder and biliary tract Female | Education (years per capita) 3 -1
Gallbladder and biliary tract Female | LDI (IS per capita) 3 1
cancer

Gallbladder and biliary tract Female | Mean BMI 1 1

cancer
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Gallbladder and biliary tract

cancer Female | Smoking Prevalence 2 1
Saz:]lcl:télradder and biliary tract Female | Log-transformed SEV scalar: Gallblad C 1 1
((:Saarllltélradder and biliary tract Female | Socio-demographic Index 3 -1
((:Bazi]l(l:télradder and biliary tract Female | Healthcare Access and Quality Index 2 -1
S;I(I:télradder and biliary tract Female | Age- and sex- specific SEV for low fruit 2 1
((:Bazi]l(l:télradder and biliary tract Female | Age- and sex- specific SEV for Low vegetables 2 1
Saﬂtljlglradder and biliary tract Female | Liters of alcohol consumed per capita 2 1
Kidney cancer Male Tobacco (cigarettes per capita) 1 1
Kidney cancer Male Cumulative cigarettes (10 years) 1 1
Kidney cancer Male Diabetes Age-Standardised Prevalence (proportion) 2 1
Kidney cancer Male Education (years per capita) 3 -1
Kidney cancer Male LDI (1$ per capita) 3 1
Kidney cancer Male Mean BMI 1 1
Kidney cancer Male Systolic Blood Pressure (mmHQ) 2 1
Kidney cancer Male Log-transformed SEV scalar: Kidney C 1 1
Kidney cancer Male Socio-demographic Index 3 1
Kidney cancer Male Healthcare Access and Quality Index 2 -1
Kidney cancer Male Liters of alcohol consumed per capita 2 1
Kidney cancer Female | Tobacco (cigarettes per capita) 1 1
Kidney cancer Female | Cumulative cigarettes (10 years) 1 1
Kidney cancer Female | Diabetes Age-Standardised Prevalence (proportion) 2 1
Kidney cancer Female | Education (years per capita) 3 -1
Kidney cancer Female | LDI (I$ per capita) 3 1
Kidney cancer Female | Mean BMI 1 1
Kidney cancer Female | Systolic Blood Pressure (mmHQ) 2 1
Kidney cancer Female | Log-transformed SEV scalar: Kidney C 1 1
Kidney cancer Female | Socio-demographic Index 3 1
Kidney cancer Female | Healthcare Access and Quality Index 2 -1
Kidney cancer Female | Liters of alcohol consumed per capita 2 1
Larynx cancer Male Cumulative cigarettes (10 years) 2 1
Larynx cancer Male Cumulative cigarettes (20 years) 2 1
Larynx cancer Male LDI (1% per capita) 3 1
Larynx cancer Male Efg);;?':ilg:)Densny (over 1000 ppl/sgkm, 2 1
Larynx cancer Male Smoking Prevalence 2 1
Larynx cancer Male Log-transformed SEV scalar: Larynx C 1 1
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Larynx cancer Male Socio-demographic Index 3 1
Larynx cancer Male Healthcare Access and Quality Index 2 -1
Larynx cancer Male gspbif:;[os consumption (metric tons per year per 5 1
Larynx cancer Male Age- and sex- specific SEV for low fruit 2 1
Larynx cancer Male Age- and sex- specific SEV for Low vegetables 3 1
Larynx cancer Male Liters of alcohol consumed per capita 1 1
Larynx cancer Female | Cumulative cigarettes (10 years) 2 1
Larynx cancer Female | Cumulative cigarettes (20 years) 2 1
Larynx cancer Female | LDI (I$ per capita) 3 1
Larynx cancer Female E;)cf);c:?:ilgg)Densny (over 1000 ppl/sgkm, 9 1
Larynx cancer Female | Smoking Prevalence 2 1
Larynx cancer Female | Log-transformed SEV scalar: Larynx C 1 1
Larynx cancer Female | Socio-demographic Index 3 1
Larynx cancer Female | Healthcare Access and Quality Index 2 -1
Larynx cancer Female ,;spbig[os consumption (metric tons per year per 9 1
Larynx cancer Female | Age- and sex- specific SEV for low fruit 3 1
Larynx cancer Female | Age- and sex- specific SEV for Low vegetables 2 1
Larynx cancer Female | Liters of alcohol consumed per capita 1 1
Leukaemia Male | Tobacco (cigarettes per capita) 2 1
Leukaemia Male Cumulative cigarettes (10 years) 2 1
Leukaemia Male Cumulative cigarettes (20 years) 2 1
Leukaemia Male Education (years per capita) 3 -1
Leukaemia Male LDI (I$ per capita) 3 1
Leukaemia Male Mean BMI 2 1
Leukaemia Male Log-transformed SEV scalar: Leukaemia 1 1
Leukaemia Male Log-trans_formed age-standardised SEV scalar: 1 1
Leukaemia
Leukaemia Male Socio-demographic Index 3 -1
Leukaemia Male Healthcare Access and Quality Index 2 -1
Leukaemia Male Liters of alcohol consumed per capita 2 1
Leukaemia Female | Tobacco (cigarettes per capita) 2 1
Leukaemia Female | Cumulative cigarettes (10 years) 2 1
Leukaemia Female | Cumulative cigarettes (20 years) 2 1
Leukaemia Female | Education (years per capita) 3 -1
Leukaemia Female | LDI (I$ per capita) 3 1
Leukaemia Female | Mean BMI 2 1
Leukaemia Female | Log-transformed SEV scalar: Leukaemia 1 1
Leukaemia Female Log-transformed age-standardised SEV scalar: 1 1

Leukaemia
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Leukaemia Female | Socio-demographic Index 3 -1
Leukaemia Female | Healthcare Access and Quality Index 2 -1
Leukaemia Female | Liters of alcohol consumed per capita 2 1
Lip and oral cavity cancer Male Tobacco (cigarettes per capita) 1 1
Lip and oral cavity cancer Male Cumulative cigarettes (10 years) 1 1
Lip and oral cavity cancer Male Cumulative cigarettes (20 years) 1 1
Lip and oral cavity cancer Male Education (years per capita) 3 -1
Lip and oral cavity cancer Male LDI (I$ per capita) 3 1
Lip and oral cavity cancer Male Log-transformed SEV scalar: Lip oral C 1 1
Lip and oral cavity cancer Male Socio-demographic Index 3 1
Lip and oral cavity cancer Male Healthcare Access and Quality Index 2 -1
Lip and oral cavity cancer Male Age- and sex- specific SEV for low fruit 2 1
Lip and oral cavity cancer Male Age- and sex- specific SEV for Low vegetables 2 1
Lip and oral cavity cancer Male [ Age- and sex- specific SEV for High red meat 2 1
Lip and oral cavity cancer Male Liters of alcohol consumed per capita 1 1
Lip and oral cavity cancer Female | Tobacco (cigarettes per capita) 1 1
Lip and oral cavity cancer Female | Cumulative cigarettes (10 years) 1 1
Lip and oral cavity cancer Female | Cumulative cigarettes (20 years) 1 1
Lip and oral cavity cancer Female | Education (years per capita) 3 -1
Lip and oral cavity cancer Female | LDI (I$ per capita) 3 1
Lip and oral cavity cancer Female | Log-transformed SEV scalar: Lip oral C 1 1
Lip and oral cavity cancer Female | Socio-demographic Index 3 1
Lip and oral cavity cancer Female | Healthcare Access and Quality Index 2 -1
Lip and oral cavity cancer Female | Age- and sex- specific SEV for low fruit 2 1
Lip and oral cavity cancer Female | Age- and sex- specific SEV for Low vegetables 2 1
Lip and oral cavity cancer Female | Age- and sex- specific SEV for High red meat 2 1
Lip and oral cavity cancer Female | Liters of alcohol consumed per capita 1 1
Liver cancer Male Tobacco (cigarettes per capita) 2 1
Liver cancer Male Cumulative cigarettes (20 years) 2 1
Liver cancer Male géz?gfdsisea;tzlgg Plasma Glucose (mmol/L), age- 5 1
Liver cancer Male Education (years per capita) 3 -1
Liver cancer Male LDI (1$ per capita) 3 -1
Liver cancer Male Mean BMI 2 1
Liver cancer Male Log-transformed SEV scalar: Liver C 1 1
Liver cancer Male Socio-demographic Index 3 -1
Liver cancer Male HIV age-standardised prevalence 1 1
Liver cancer Male Healthcare Access and Quality Index 2 -1
Liver cancer Male Hepatitis B 3-dose coverage (proportion) 2 -1
Liver cancer Male Intravenous drug use (age-standardised proportion) 2 1
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Hepatitis B vaccine coverage (proportion), aged

Liver cancer Male through time 2 -1
Liver cancer Male Age- and sex-specific SEV for High red meat 3 1
Liver cancer Male Hepatitisf B Seroprevalence (HBsAQ) age 1 1
standardised
Liver cancer Male Hepatitis_ C Seroprevalence (anti-HCV) age 1 1
standardised
Liver cancer Male Liters of alcohol consumed per capita 1 1
Liver cancer Female | Tobacco (cigarettes per capita) 2 1
Liver cancer Female | Cumulative cigarettes (20 years) 2 1
Liver cancer Female Diabetes_ Fasting Plasma Glucose (mmol/L), age- 5 1
standardised 25+
Liver cancer Female | Education (years per capita) 3 -1
Liver cancer Female | LDI (I$ per capita) 3 -1
Liver cancer Female | Mean BMI 2 1
Liver cancer Female | Log-transformed SEV scalar: Liver C 1 1
Liver cancer Female | Socio-demographic Index 3 -1
Liver cancer Female | HIV age-standardised prevalence 1 1
Liver cancer Female | Healthcare Access and Quality Index 2 -1
Liver cancer Female | Hepatitis B 3-dose coverage (proportion) 2 -1
Liver cancer Female | Intravenous drug use (age-standardised proportion) 2 1
Liver cancer Female mfgsg;isﬁi;/accine coverage (proportion), aged 9 1
Liver cancer Female | Age- and sex-specific SEV for High red meat 3 1
Liver cancer Female Hepatitis: B Seroprevalence (HBsAQ) age 1 1
standardised
Liver cancer Female Hepatitis_ C Seroprevalence (anti-HCV) age 1 1
standardised
Liver cancer Female | Liters of alcohol consumed per capita 1 1
Mesothelioma Male Cumulative Cigarettes (5 Years) 2 1
Mesothelioma Male Education (years per capita) 3 -1
Mesothelioma Male Gold production (binary) 2 1
Mesothelioma Male LDI (1% per capita) 3 -1
Mesothelioma Male Indoor Air Pollution (All Cooking Fuels) 2 1
Mesothelioma Male E;)g)sjolfttilgg)Densny (over 1000 ppl/sgkm, 5 1
Mesothelioma Male Smoking Prevalence 1 1
Mesothelioma Male Log-transformed SEV scalar: Mesothel 1 1
Mesothelioma Male Log-transformed age-standardised SEV scalar: 1 1
Mesothel
Mesothelioma Male Socio-demographic Index 3 1
Mesothelioma Male Healthcare Access and Quality Index 2 -1
Mesothelioma Male Asbestos consumption (metric tons per year per 1 1

capita)
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Mesothelioma Female | Cumulative Cigarettes (5 Years) 2 1
Mesothelioma Female | Education (years per capita) 3 -1
Mesothelioma Female | Gold production (binary) 2 1
Mesothelioma Female | LDI (I$ per capita) 3 -1
Mesothelioma Female | Indoor Air Pollution (All Cooking Fuels) 2 1
Mesothelioma Female Effsjolftti'gg)DenS'ty (over 1000 ppl/sqkm, 2 1
Mesothelioma Female | Smoking Prevalence 1 1
Mesothelioma Female | Socio-demographic Index 3 1
Mesothelioma Female | Healthcare Access and Quality Index 2 -1
Mesothelioma Female gspbﬁ:;[os consumption (metric tons per year per 1 1
Multiple myeloma Male Tobacco (cigarettes per capita) 1 1
Multiple myeloma Male Education (years per capita) 3 -1
Multiple myeloma Male LDI (I$ per capita) 3 1
Multiple myeloma Male Mean BMI 2 1
Multiple myeloma Male Sanitation (proportion with access) 2 -1
Multiple myeloma Male Smoking Prevalence 1 1
Multiple myeloma Male Improved Water Source (proportion with access) 2 -1
Multiple myeloma Male Socio-demographic Index 3 1
Multiple myeloma Male Healthcare Access and Quality Index 2 -1
Multiple myeloma Male Age- and sex- specific SEV for low fruit 2 1
Multiple myeloma Male Age- and sex- specific SEV for Low vegetables 2 1
Multiple myeloma Male Age- and sex-specific SEV for High red meat 2 1
Multiple myeloma Male Liters of alcohol consumed per capita 1 1
Multiple myeloma Female | Tobacco (cigarettes per capita) 1 1
Multiple myeloma Female | Education (years per capita) 3 -1
Multiple myeloma Female | LDI (I$ per capita) 3 1
Multiple myeloma Female | Mean BMI 2 1
Multiple myeloma Female | Sanitation (proportion with access) 2 -1
Multiple myeloma Female | Smoking Prevalence 1 1
Multiple myeloma Female | Improved Water Source (proportion with access) 2 -1
Multiple myeloma Female | Socio-demographic Index 3 1
Multiple myeloma Female | Healthcare Access and Quality Index 2 -1
Multiple myeloma Female | Age- and sex- specific SEV for low fruit 2 1
Multiple myeloma Female | Age- and sex- specific SEV for Low vegetables 2 1
Multiple myeloma Female | Age- and sex-specific SEV for High red meat 2 1
Multiple myeloma Female | Liters of alcohol consumed per capita 1 1
Nasopharynx cancer Male Tobacco (cigarettes per capita) 1 1
Nasopharynx cancer Male Cumulative cigarettes (10 years) 1 1
Nasopharynx cancer Male Cumulative cigarettes (20 years) 1 1
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Nasopharynx cancer Male Education (years per capita) 3 -1
Nasopharynx cancer Male LDI (1$ per capita) 3 -1
Nasopharynx cancer Male E?fﬁ;?tti'gg) Density (over 1000 ppl/sqkm, 2 1
Nasopharynx cancer Male Log-transformed SEV scalar: Nasoph C 1 1
Nasopharynx cancer Male Socio-demographic Index 3 1
Nasopharynx cancer Male Healthcare Access and Quality Index 2 -1
Nasopharynx cancer Male | Age- and sex- specific SEV for low fruit 3 1
Nasopharynx cancer Male Age- and sex- specific SEV for Low vegetables 2 1
Nasopharynx cancer Male Liters of alcohol consumed per capita 1 1
Nasopharynx cancer Female | Tobacco (cigarettes per capita) 1 1
Nasopharynx cancer Female | Cumulative cigarettes (10 years) 1 1
Nasopharynx cancer Female | Cumulative cigarettes (20 years) 1 1
Nasopharynx cancer Female | Education (years per capita) 3 -1
Nasopharynx cancer Female | LDI (I$ per capita) 3 -1
Nasopharynx cancer Female Effsjolftti'gg)DenS'ty (over 1000 ppl/sqkm, 2 1
Nasopharynx cancer Female | Log-transformed SEV scalar: Nasoph C 1 1
Nasopharynx cancer Female | Socio-demographic Index 3 1
Nasopharynx cancer Female | Healthcare Access and Quality Index 2 -1
Nasopharynx cancer Female | Age- and sex- specific SEV for low fruit 3 1
Nasopharynx cancer Female | Age- and sex- specific SEV for Low vegetables 2 1
Nasopharynx cancer Female | Liters of alcohol consumed per capita 1 1
Non-Hodgkin lymphoma Male Cumulative cigarettes (10 years) 2 1
Non-Hodgkin lymphoma Male Cumulative cigarettes (15 years) 2 1
Non-Hodgkin lymphoma Male Cumulative cigarettes (20 years) 2 1
Non-Hodgkin lymphoma Male Cumulative Cigarettes (5 Years) 2 1
Non-Hodgkin lymphoma Male LDI (I$ per capita) 3 1
Non-Hodgkin lymphoma Male Mean BMI 2 1
Non-Hodgkin lymphoma Male Smoking Prevalence 2 1
Non-Hodgkin lymphoma Male Socio-demographic Index 3 1
Non-Hodgkin lymphoma Male Healthcare Access and Quality Index 2 -1
Non-Hodgkin lymphoma Male Liters of alcohol consumed per capita 2 1
Non-Hodgkin lymphoma Female | Cumulative cigarettes (10 years) 2 1
Non-Hodgkin lymphoma Female | Cumulative cigarettes (15 years) 2 1
Non-Hodgkin lymphoma Female | Cumulative cigarettes (20 years) 2 1
Non-Hodgkin lymphoma Female | Cumulative Cigarettes (5 Years) 2 1
Non-Hodgkin lymphoma Female | LDI (I$ per capita) 3 1
Non-Hodgkin lymphoma Female | Mean BMI 2 1
Non-Hodgkin lymphoma Female | Smoking Prevalence 2 1
Non-Hodgkin lymphoma Female | Total Fertility Rate 3 -1
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Non-Hodgkin lymphoma Female | Socio-demographic Index 3 1
Non-Hodgkin lymphoma Female | Healthcare Access and Quality Index 2 -1
Non-Hodgkin lymphoma Female | Liters of alcohol consumed per capita 2 1
Oesophageal cancer Male Tobacco (cigarettes per capita) 2 1
Oesophageal cancer Male Education (years per capita) 3 -1
Oesophageal cancer Male LDI (I$ per capita) 3 1
Oesophageal cancer Male Mean BMI 1 1
Oesophageal cancer Male Indoor Air Pollution (All Cooking Fuels) 2 1
Oesophageal cancer Male Sanitation (proportion with access) 3 -1
Oesophageal cancer Male Smoking Prevalence 1 1
Oesophageal cancer Male Improved Water Source (proportion with access) 3 -1
Oesophageal cancer Male Iéggéthrggséormed age-standardised SEV scalar: 1 1
Oesophageal cancer Male Socio-demographic Index 3 1
Oesophageal cancer Male Healthcare Access and Quality Index 2 -1
Oesophageal cancer Male Age- and sex- specific SEV for low fruit 2 1
Oesophageal cancer Male Age- and sex- specific SEV for Low vegetables 2 1
Oesophageal cancer Male Liters of alcohol consumed per capita 1 1
Oesophageal cancer Female | Tobacco (cigarettes per capita) 2 1
Oesophageal cancer Female | Education (years per capita) 3 -1
Oesophageal cancer Female | LDI (I$ per capita) 3 1
Oesophageal cancer Female | Mean BMI 1 1
Oesophageal cancer Female | Indoor Air Pollution (All Cooking Fuels) 2 1
Oesophageal cancer Female | Sanitation (proportion with access) 3 -1
Oesophageal cancer Female | Smoking Prevalence 1 1
Oesophageal cancer Female | Improved Water Source (proportion with access) 3 -1
Oesophageal cancer Female Iégg:hr:gséormed age-standardised SEV scalar: 1 1
Oesophageal cancer Female | Socio-demographic Index 3 1
Oesophageal cancer Female | Healthcare Access and Quality Index 2 -1
Oesophageal cancer Female | Age- and sex- specific SEV for low fruit 2 1
Oesophageal cancer Female | Age- and sex- specific SEV for Low vegetables 2 1
Oesophageal cancer Female | Liters of alcohol consumed per capita 1 1
Other pharynx cancer Male Cumulative cigarettes (5 years) 2 1
Other pharynx cancer Male Education (years per capita) 3 -1
Other pharynx cancer Male LDI (1% per capita) 3 1
Other pharynx cancer Male E;)gogjolit;g:)Densny (over 1000 ppl/sqkm, 2 1
Other pharynx cancer Male Effgjgfsi'g:)t)ens'ty (under 150 ppl/sqkm, 2 1
Other pharynx cancer Male Smoking Prevalence 1 1
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Other pharynx cancer Male Log-transformed SEV scalar: Oth Phar C 1 1
Other pharynx cancer Male Socio-demographic Index 3 1
Other pharynx cancer Male Healthcare Access and Quality Index 2 -1
Other pharynx cancer Male Age- and sex- specific SEV for low fruit 2 1
Other pharynx cancer Male Age- and sex- specific SEV for Low vegetables 2 1
Other pharynx cancer Male Liters of alcohol consumed per capita 1 1
Other pharynx cancer Female | Cumulative cigarettes (5 years) 2 1
Other pharynx cancer Female | Education (years per capita) 3 -1
Other pharynx cancer Female | LDI (I$ per capita) 3 1
Other pharynx cancer Female Eﬁ)()r)rgj()lz;l:ilg:)DenSIIy (over 1000 ppl/sqkm, 2 1
Other pharynx cancer Female E?f;;?fi'g:)l)ens'ty (under 150 ppl/sqkm, 2 1
Other pharynx cancer Female | Smoking Prevalence 1 1
Other pharynx cancer Female | Log-transformed SEV scalar: Oth Phar C 1 1
Other pharynx cancer Female | Socio-demographic Index 3 1
Other pharynx cancer Female | Healthcare Access and Quality Index 2 -1
Other pharynx cancer Female | Age- and sex- specific SEV for low fruit 2 1
Other pharynx cancer Female | Age- and sex- specific SEV for Low vegetables 2 1
Other pharynx cancer Female | Liters of alcohol consumed per capita 1 1
Ovarian cancer Female | Contraception (Modern) Prevalence (proportion) 2 -1
Ovarian cancer Female | Cumulative cigarettes (10 years) 2 1
Ovarian cancer Female | Cumulative cigarettes (20 years) 2 1
Ovarian cancer Female | Diabetes Age-Standardised Prevalence (proportion) 2 1
Ovarian cancer Female | Education (years per capita) 3 -1
Ovarian cancer Female | LDI (I$ per capita) 3 -1
Ovarian cancer Female | Mean BMI 2 1
Ovarian cancer Female | Smoking Prevalence 2 1
Ovarian cancer Female | Total Fertility Rate 2 -1
Ovarian cancer Female | Log-transformed SEV scalar: Ovary C 1 1
Ovarian cancer Female | Socio-demographic Index 3 1
Ovarian cancer Female | energy unadjusted(kcal) 2 1
Ovarian cancer Female | Healthcare Access and Quality Index 2 -1
Ovarian cancer Female gspbitf;;[os consumption (metric tons per year per 5 1
Ovarian cancer Female | Age- and sex- specific SEV for low fruit 3 1
Ovarian cancer Female | Age- and sex- specific SEV for Low vegetables 3 1
Ovarian cancer Female | Liters of alcohol consumed per capita 1 1
Pancreatic cancer Male Tobacco (cigarettes per capita) 1 1
Pancreatic cancer Male Cumulative cigarettes (10 years) 1 1
Pancreatic cancer Male Cumulative cigarettes (20 years) 1 1
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Diabetes Fasting Plasma Glucose (mmol/L), age-

Pancreatic cancer Male standardised 25+ 2 1
Pancreatic cancer Male Diabetes Age-Standardised Prevalence (proportion) 2 1
Pancreatic cancer Male Education (years per capita) 3 -1
Pancreatic cancer Male LDI (1% per capita) 3 1
Pancreatic cancer Male Mean BMI 1 1
Pancreatic cancer Male Log-transformed SEV scalar: Pancreas C 1 1
Pancreatic cancer Male Socio-demographic Index 3 1
Pancreatic cancer Male energy unadjusted(kcal) 2 1
Pancreatic cancer Male Healthcare Access and Quality Index 2 -1
Pancreatic cancer Male Age- and sex- specific SEV for low fruit 3 1
Pancreatic cancer Male Age- and sex- specific SEV for Low vegetables 3 1
Pancreatic cancer Male Age- and sex-specific SEV for High red meat 2 1
Pancreatic cancer Male Liters of alcohol consumed per capita 2 1
Pancreatic cancer Female | Tobacco (cigarettes per capita) 1 1
Pancreatic cancer Female | Cumulative cigarettes (10 years) 1 1
Pancreatic cancer Female | Cumulative cigarettes (20 years) 1 1
Pancreatic cancer Female 3;?%??;;?2'2% Plasma Glucose (mmol/L), age- 2 1
Pancreatic cancer Female | Diabetes Age-Standardised Prevalence (proportion) 2 1
Pancreatic cancer Female | Education (years per capita) 3 -1
Pancreatic cancer Female | LDI (I$ per capita) 3 1
Pancreatic cancer Female | Mean BMI 1 1
Pancreatic cancer Female | Log-transformed SEV scalar: Pancreas C 1 1
Pancreatic cancer Female | Socio-demographic Index 3 1
Pancreatic cancer Female | energy unadjusted(kcal) 2 1
Pancreatic cancer Female | Healthcare Access and Quality Index 2 -1
Pancreatic cancer Female | Age- and sex- specific SEV for low fruit 3 1
Pancreatic cancer Female | Age- and sex- specific SEV for Low vegetables 3 1
Pancreatic cancer Female | Age- and sex-specific SEV for High red meat 2 1
Pancreatic cancer Female | Liters of alcohol consumed per capita 2 1
Prostate cancer Male Education (years per capita) 3 -1
Prostate cancer Male LDI (1% per capita) 3 -1
Prostate cancer Male Smoking Prevalence 2 1
Prostate cancer Male Log-transformed SEV scalar: Prostate C 1 1
Prostate cancer Male Socio-demographic Index 3 1
Prostate cancer Male Healthcare Access and Quality Index 2 -1
Stomach cancer Male Tobacco (cigarettes per capita) 1 1
Stomach cancer Male Cumulative cigarettes (20 years) 2 1
Stomach cancer Male Education (years per capita) 3 -1
Stomach cancer Male LDI (I$ per capita) 3 1
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Stomach cancer Male Mean BMI 2 1
Stomach cancer Male Sanitation (proportion with access) 2 -1
Stomach cancer Male Improved Water Source (proportion with access) 2 -1
Stomach cancer Male Log-transformed SEV scalar: Stomach C 1 1
Stomach cancer Male Age- and sex-specific SEV for Unsafe water 2 1
Stomach cancer Male Age- and sex-specific SEV for Unsafe sanitation 2 1
Stomach cancer Male Socio-demographic Index 3 -1
Stomach cancer Male Healthcare Access and Quality Index 2 -1
Stomach cancer Male Diet high in sodium 1 1
Stomach cancer Male | Age- and sex- specific SEV for low fruit 3 1
Stomach cancer Male Age- and sex- specific SEV for Low vegetables 3 1
Stomach cancer Female | Tobacco (cigarettes per capita) 1 1
Stomach cancer Female | Cumulative cigarettes (20 years) 2 1
Stomach cancer Female | Education (years per capita) 3 -1
Stomach cancer Female | LDI (I$ per capita) 3 1
Stomach cancer Female | Mean BMI 2 1
Stomach cancer Female | Sanitation (proportion with access) 2 -1
Stomach cancer Female | Improved Water Source (proportion with access) 2 -1
Stomach cancer Female | Log-transformed SEV scalar: Stomach C 1 1
Stomach cancer Female | Age- and sex-specific SEV for Unsafe water 2 1
Stomach cancer Female | Age- and sex-specific SEV for Unsafe sanitation 2 1
Stomach cancer Female | Socio-demographic Index 3 -1
Stomach cancer Female | Healthcare Access and Quality Index 2 -1
Stomach cancer Female | Diet high in sodium 1 1
Stomach cancer Female | Age- and sex- specific SEV for low fruit 3 1
Stomach cancer Female | Age- and sex- specific SEV for Low vegetables 3 1
Thyroid cancer Male Tobacco (cigarettes per capita) 2 1
Thyroid cancer Male Education (years per capita) 3 -1
Thyroid cancer Male LDI (I$ per capita) 3 1
Thyroid cancer Male Mean BMI 2 1
Thyroid cancer Male Sanitation (proportion with access) 3 -1
Thyroid cancer Male Improved Water Source (proportion with access) 3 -1
Thyroid cancer Male Log-transformed SEV scalar: Thyroid C 1 1
Thyroid cancer Male Socio-demographic Index 3 1
Thyroid cancer Male Healthcare Access and Quality Index 2 -1
Thyroid cancer Male Age- and sex- specific SEV for low fruit 3 1
Thyroid cancer Male Age- and sex- specific SEV for Low vegetables 2 1
Thyroid cancer Male Age- and sex-specific SEV for High red meat 2 1
Thyroid cancer Male Liters of alcohol consumed per capita 1 1
Thyroid cancer Female | Tobacco (cigarettes per capita) 2 1
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Thyroid cancer Female | Education (years per capita) 3 -1
Thyroid cancer Female | LDI (I$ per capita) 3 1
Thyroid cancer Female | Mean BMI 2 1
Thyroid cancer Female | Sanitation (proportion with access) 3 -1
Thyroid cancer Female | Improved Water Source (proportion with access) 3 -1
Thyroid cancer Female | Log-transformed SEV scalar: Thyroid C 1 1
Thyroid cancer Female | Socio-demographic Index 3 1
Thyroid cancer Female | Healthcare Access and Quality Index 2 -1
Thyroid cancer Female | Age- and sex- specific SEV for low fruit 3 1
Thyroid cancer Female | Age- and sex- specific SEV for Low vegetables 2 1
Thyroid cancer Female | Age- and sex-specific SEV for High red meat 2 1
Thyroid cancer Female | Liters of alcohol consumed per capita 1 1
I;ﬁg?fal’ bronchus, and lung Male Cumulative cigarettes (10 years) 2 1
I;ﬁgi;fal, bronchus, and lung Male Cumulative cigarettes (20 years) 2 1
Tracheal, bronchus, and lung Diabetes Fasting Plasma Glucose (mmol/L), age-

Male . 2 1
cancer standardised 25+
Tracheal, bronchus, and lung Male Education (years per capita) 3 -1
cancer
Tracheal, bronchus, and lung Male LDI (I per capita) 3 1
cancer
I;ﬁggfal’ bronchus, and lung Male Indoor Air Pollution (All Cooking Fuels) 2 1
I&[ﬁggfa' bronchus, and lung | nra16 | outdoor Air Pollution (PM2.5) 2 1
Tracheal, bronchus, and lung Male Smoking Prevalence 1 1
cancer
;F;a]gr;fal, bronchus, and lung Male Log-transformed SEV scalar: Lung C 1 1
Tracheal, bronchus, and lung Male Log-transformed age-standardised SEV scalar: Lung 1 1
cancer C
Tracheal, bronchus, and lung Male Socio-demographic Index 3 1
cancer
-Cr;ﬁgz?al’ bronchus, and lung Male Healthcare Access and Quality Index 2 -1
Tracheal, bronchus, and lung Male Residential radon 2 1
cancer
Tracheal, bronchus, and lung | .0 | second-hand smoke 5 1
cancer
Tracheal, bronchus, and lung Male Asbestos consumption (metric tons per year per 1 1
cancer capita)
;F;a]gr;fal, bronchus, and lung Female | Cumulative cigarettes (10 years) 2 1
Tracheal, bronchus, and lung Female | Cumulative cigarettes (20 years) 2 1

cancer
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Tracheal, bronchus, and lung

Diabetes Fasting Plasma Glucose (mmol/L), age-

cancer Female standardised 25+ 2 !
Tracheal, bronchus, and lung . .

Female | Education (years per capita) 3 -1
cancer
Tracheal, bronchus, and lung Female | LDI (I$ per capita) 3 1
cancer
;rﬁgr;:zal, bronchus, and lung Female | Indoor Air Pollution (All Cooking Fuels) 2 1
;I';ﬁgre]real, bronchus, and lung Female | Outdoor Air Pollution (PM2.5) 2 1
Tracheal, bronchus, and lung Female | Smoking Prevalence 1 1
cancer
;F;zgi;sal, bronchus, and lung Female | Log-transformed SEV scalar: Lung C 1 1
Tracheal, bronchus, and lung Log-transformed age-standardised SEV scalar: Lung

Female 1 1
cancer C
Tracheal, bronchus, and lung Female | Socio-demographic Index 3 1
cancer
;I';ﬁzz::al, bronchus, and lung Female | Healthcare Access and Quality Index 2 -1
Tracheal, bronchus, and lung Female | Residential radon 2 1
cancer
Tracheal, bronchus, and lung Female | Second-hand smoke 2 1
cancer
Tracheal, bronchus, and lung Asbestos consumption (metric tons per year per

Female . 1 1
cancer capita)
Uterine cancer Female | Tobacco (cigarettes per capita) 2 1
Uterine cancer Female | Cumulative cigarettes (10 years) 2 1
Uterine cancer Female | Cumulative Cigarettes (5 Years) 2 1
Uterine cancer Female | Diabetes Age-Standardised Prevalence (proportion) 2 1
Uterine cancer Female | Education (years per capita) 3 -1
Uterine cancer Female | LDI (I$ per capita) 3 1
Uterine cancer Female | Mean BMI 1 1
Uterine cancer Female | Smoking Prevalence 2 1
Uterine cancer Female | Total Fertility Rate 2 -1
Uterine cancer Female | Log-transformed SEV scalar: Uterus C 1 1
Uterine cancer Female | Socio-demographic Index 3 1
Uterine cancer Female | Healthcare Access and Quality Index 2 -1
Uterine cancer Female | Age- and sex- specific SEV for low fruit 2 1
Uterine cancer Female | Age- and sex- specific SEV for Low vegetables 2

BMI = body-mass index

GBD = Global Burden of Disease Study;
HBsAg = Heptatitis B surface antigen;

HCV = Hepatitis C virus;

LDI = lag distributed income per capita (I$): gross domestic product per capita that has been smoothed over the

preceding 10 years;

MET = metabolic equivalent of task;
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PM2.5 = particulate matter < 2.5 micrometres;

pufa = polyunsaturated fatty acid,;

SEV = summary exposure value: for definitions and calculations, please see Section 2.6: “Step 5. Estimate summary
exposure values” in the Supplementary Appendix 1 to “GBD 2019 Risk Factors Collaborators. Global burden of 87
risk factors in 204 countries and territories, 1990-2019: a systematic analysis for the Global Burden of Disease
Study 2019. Lancet 2020; 396: 1223-49.4 ; covariates with “C” following a cancer site name refer to a cancer site
(eg, uterus C = uterus cancer) and were shortened due to space limitations in covariate names.

CoDCorrect

CODEmM models estimate the individual cause-level mortality without taking into account the
independently modeled all-cause mortality (#13 in Appendix figure 1). To ensure that all single causes
add up to the all-cause mortality and that all child-causes add up to the parent cause, an algorithm called
“CoDCorrect” is used (#14 and #15 in Appendix figure 1). Further details on the CoDCorrect algorithm
can be found in Section 3.3.2 of the Supplementary Appendix 1 to the GBD 2019 paper “Global burden
of 369 diseases and injuries in 204 countries and territories, 1990-2019: a systematic analysis for the
Global Burden of Disease Study 2019”.% Final mortality estimates at the 1000-draw level provide an
estimated mean mortality with 95% uncertainty interval.

Calculating YLLs

To calculate years of life lost (YLLS), final death estimates after CoDCorrect adjustment are multiplied by
the standard GBD life expectancy given the age at death, sex, and location. Further details on GBD life
expectancy values can be found in the GBD 2019 paper “Global age-sex-specific fertility, mortality,
health life expectancy (HALE), and population estimates in 2014 countries and territories, 1950-2019: a
comprehensive demographic analysis for the Global Burden of Disease Study 2019”.% Uncertainty is
propagated from the CoDCorrect mortality estimates, calculating YLLs for each of the 1000 CoDCorrect
draws to provide estimated mean YLLs with corresponding 95% uncertainty intervals.

Incidence estimation

The final GBD cancer mortality estimates (after CoDCorrect adjustment) were transformed to incidence
estimates by using the MIRs specific to that cancer cause (#1 in Appendix figure 2). Final mortality
estimates at the 1000-draw level were divided by the modeled MIR estimates (also at the 1000-draw
level) to generate 1000 draws of incidence estimates (which provides an estimated mean incidence with
95% uncertainty interval). It was assumed that uncertainty in the MIRs is independent of uncertainty in
the estimated mortality.

Prevalence estimation

After transforming the final GBD cancer mortality estimates to incidence estimates (step 1 in Appendix
figure 2), incidence was combined with annual relative survival estimates from 1 to 10 years after
diagnosis (step 7 in the Appendix figure 2). Previous reports suggest that the value of (1 — MIR) may
serve as a proxy for 5-year relative survival, with the exact correlation varying slightly by cancer type.>
Because this correlation varies, we trained cancer-specific prediction models to estimate 5-year survival
from MIRs, using data from SEER.® We used SEER*Stat** to obtain mortality, incidence, and relative
survival statistics from the nine SEER registries reporting from 1980-2014 (step 2), by cancer type, sex,
5-year blocks (ie, 1980-84, 1985-1989, etc.), and 5-year age groups (except combining 80+). For each
cancer, we modelled SEER 5-year relative survival using MIRs calculated from SEER mortality and
incidence. For GBD 2019 we updated this model from the Poisson regression used in GBD 2017 to
using a generalised linear model with a quasibinomial family and logit link, weighted by the number of
index cases (step 3 in Appendix figure 2). To reduce variability due to small samples, we only included
MIRs based on at least 25 incident cases (except for the cancers mesothelioma, nasopharynx cancer, and
acute lymphoid leukaemia, where MIRs based on at least 10 cases were included). These models were

3
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then applied to the GBD MIR estimates to predict an estimated 5-year survival for each

age/sex/year/location (step 4). To prevent unrealistic values, predicted 5-year survival values were

Winsorised to be between 0% and 100% survival.

To generate yearly survival estimates up to 10 years, we downloaded SEER® sex- and age-specific annual
1- through 10-year relative survival data from persons diagnosed between 2001 and 2010 (2001 through
2010 so that all cases had at least 5 years of follow-up, with half having the full 10 years of follow-up).
This is updated from GBD 2017, where we downloaded all-ages survival data from persons diagnosed in
2004 (2004 so that all cases had the full 10 years of follow-up).?® A proportional scalar was calculated as
the predicted GBD 5-year survival estimate divided by the SEER 5-year survival statistic, and was then
used to generate yearly survival estimates by scaling the 1-10 year SEER curve to the GBD survival
predictions under the proportional hazard assumption (step 5).

The estimated relative survival is next transformed into absolute survival estimates (steps 6 and 7 in
Appendix figure 2). To account for background mortality in the relative survival estimates, GBD 2019
lifetables were used to calculate lambda (1) values:*?

nLx = person-years lived between ages x and x+n (from GBD lifetable).

In (

A=

nlx, )

nlxpiq

5

Absolute survival was then calculated using an exponential survival function:

t = time (in years)

absolute survival = relative survival x eMt

Absolute survival is combined with incidence to estimate the prevalence at each year 1 through 10 after
diagnosis, which is then split into the four sequelae (step 8 in the Appendix figure 2). For the purposes of
calculating disability due to cancer, survivors beyond 10 years were considered cured. For this group, the
survivor population prevalence was divided into two sequelae: 1) diagnosis and primary therapy phase;
and 2) controlled phase. For the population that did not survive beyond 10 years, the yearly prevalence
was divided into the four sequelae by assigning the fixed durations for each of the (1) diagnosis and

primary therapy phase, (2) metastatic phase, and (3) terminal phase, and assigning the remaining

prevalence to the (4) controlled phase (step 8 in Appendix figure 2). Appendix Table 5 lists the durations
of each, along with the sources used to determine their length.?’-2

Appendix Table 5: Duration of four prevalence phases by cancer

Diagnosis /

GBD Cause* Remission Disseminated/ Terminal
Treattmhen: (months) metastatic Note (months)
(months) (months)*
The remission SEER Summary Stage
Oesophageal 507  [Phasedurationis 4.6% 1997 (Distant site/node 1
« Fibmf_ afte:h SEER Summary Stage
Stomach cancer 5.2%7 a r'se”q{f;?;; o 3.9 1997 (Distant site/node 1
durations. involved) 1995-2000
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Diagnosis /

GBD Cause* Remission Disseminated/ Terminal
Treattmhen*t (months) metastatic Note (months)
(months) (months)*
SEER Summary Stage
Liver cancer 4.0 2.5% 1997 (Distant site/node 1
involved) 1995-2000
Larynx cancer 5.3%7 8.8%¢ SEER Stage 1Vc 1
Tracheal, SEER Summary Stage
bronchus, and 3.3% 4,5% 1997 (Distant site/node -
|ung cancer involved) 1995-2000
SEER Summary Stage
Breast cancer 3.0° 17.7% 1997 (Distant site/node 1
involved) 1995-2000
SEER Summary Stage
Cervical cancer 4.8% 9.2% 1997 (Distant site/node 1
involved) 1995-2000
SEER Summary Stage
Uterine cancer 4.6% 11.6% 1997 (Distant site/node 1
involved) 1995-2000
SEER Summary Stage
Prostate cancer 4.0° The remission 30.4% 1997 (Distant site/node 1
ohase duration involved) 1995-2000
is calculated SEER Summary Stage
regiﬁncgﬂger 4.0° based on the 9.7% 1997 (Distant site/node 1
':[‘?mamf'tng involved) 1995-2000
ime after
Lip and oral attributing 1
cavity cancer 5.3% other sequelae 9.3% SEER Stage V¢
durations.
Nasfaf]hcfry”x 5.327 13.2% SEER Stage IVc 1
Othi;ﬁ?:rrynx 5,377 7.9% SEER Stage IVc 1
Gallbladder and SEER Summary Stage
biliary tract 4.0 3.5% 1997 (Distant site/node 1
cancer involved) 1995-2000
SEER Summary Stage
Pancreatic cancer 417 2.5%8 1977 (Distant site/node 1
involved) 1995-2000
SEER Summary Stage
Ovarian cancer 3.2% 25.6% 1977 (Distant site/node 1
involved) 1995-2000
SEER Summary Stage
Kidney cancer 5.3%7 5.4%8 1977 (Distant site/node 1

involved) 1995-2000
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GBD Cause* |Pagnosis/ Remission | Disseminated/ Terminal
Treatment ;
* (months) metastatic Note (months)
(months) (months)*
SEER Summary Stage
Bladder cancer 5.1% 5.8% 1977 (Distant site/node 1
involved) 1995-2000
Thyroid cancer 3.0 The remission 19.4%8 SEER Stage 1Vc 1
phase duration
is calculated SEER Summary Stage
Mesothelioma 4.0 based on the 7.8% 1977 (Distant site/node 1
remaining involved) 1995-2000
. time after
Non-Hodgkin 29 o a1 1
lymphoma 3.7 attributing 7.7
other sequelae
. durations. SEER Median age
Multiple 7.0° 36.8% standardised survival all 1
myeloma .
patients, all years
SEER Median age
- 5.0 43.7% standardised survival all 1
Leukaemia .
patients, all years

* Superscripts refer to references used to inform these values.

For cancer-specific procedure sequelae, hospital data were used to estimate the number of cancer patients
undergoing mastectomy, laryngectomy, stoma, prostatectomy, and cystectomy (step 9 in Appendix figure
2). Proportions were generated by dividing the rate of procedures generated from the diagnostic codes in
the hospital dataset and the coverage population by the GBD age-, and sex-specific disease incidence
rates for that country.

To estimate procedure-related disability for each of these five cancers, the procedure proportions
(proportion of each cancer population that undergo these procedures) from hospital data were used as
input for a proportion model in DisMod-MR 2.1* to estimate the proportions for all locations, by age,
year, and sex. Details of clinical and claims data processing are available in section 4.3.4 of the appendix
to the GBD 2019 paper “Global burden of 369 diseases and injuries in 204 countries and territories,
1990-2019: a systematic analysis for the Global Burden of Disease Study 2019”.2

Since colostomy or ileostomy procedures are done for reasons other than cancer, a literature review was
conducted to determine the proportion of ostomies due to colon and rectum cancer. Based on the results
of the literature review that an average of 58% of ostomies are done for Colon and rectum cancer, the “all
cause” colostomy proportions were multiplied by 0.58.3%

The final procedure proportions were applied to the incident cases of the respective cancers and
multiplied with the proportion of the incident population surviving for 10 years to determine the incident
cases of the cancer population that underwent procedures and that survived beyond 10 years. These
incident cases were used again as an input for DisMod-MR 2.1, with a remission specification of zero and
an excess mortality rate prior of 0 to 0.1, as well as with increasing both the age of the population and the
year by 10 years to reflect prevalence after that population has survived 10 years. The results from this
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model are incidence and lifetime prevalent cases of persons with these cancer-related sequelae who have

survived beyond 10 years.

Since disability associated with prostatectomy comes from impotence and incontinence, and not from the
prostatectomy itself, 18% of the prostatectomy prevalence was assumed to have incontinence and 55%
was assumed to have impotence, based on a literature review done for GBD 2013.%* Cases were
assigned disability for either impotence or incontinence, but no cases were assigned disability from both.

We assumed that for the population surviving up to 10 years, only the prevalence population being in
remission experiences additional disability due to procedures (eg, women suffering from metastatic breast
cancer do not experience additional disability due to a mastectomy during this phase). To estimate the
prevalence of the cancer population in remission during the first 10 years after diagnosis with and without
procedure-related disability, we multiplied the prevalence of the population in the remission phase with
the proportion of the population undergoing a procedure. This step allowed us to estimate disability
during the remission phase for both the population experiencing disability due to the remission phase
alone, as well as the population experiencing disability from the remission phase and the additional

procedure-related disability.

Lastly, the procedure sequelae prevalence and general sequelae prevalence were multiplied with their
respective disability weights (Appendix table 6) to obtain the number of YLDs (steps 11 and 12 Appendix
figure 2). A description of non-procedure disability weights calculations can be found in “Section 4.8:
Disability weights” in the Supplementary appendix 1 to “Global burden of 369 diseases and injuries in
204 countries and territories, 1990-2019: a systematic analysis for the Global Burden of Disease Study
2019”3 In brief, disability weights are created from survey data to represent the magnitude of health loss
associated with an outcome. These disability weights range from 0, implying a state equivalent to full
health, to 1, a state equivalent to death. The sum of these YLDs is the final YLD estimate associated with

each cancer cause.

Appendix Table 6: Lay description of cancer states and corresponding disability weights

constant pain. The person has no appetite,
feels nauseous, and needs to spend most of the
day in bed.

Health state Lay description Disability weight
(95% uncertainty interval)
Cancer, diagnosis and This person has pain, nausea, 0.288
primary therapy fatigue, weightlossandhighanxiety. (0.193 t0 0.399)
All cancers
Cancer, controlled phase This person has a chronic disease 0.049
All cancers that requires medication every day and (0.031 t0 0.072)
causessomeworry butminimal interference
with daily activities.
Cancer, metastatic This person has severe pain, extreme fatigue, 0.451
All cancers weight loss and high anxiety. (0.307 to 0.600)
Terminal phase, with medication | This person has lost a lot of weight and 0.540
All cancers regularly uses strong medication to avoid (0.377 to0 0.687)

53




Mastectomy This person had one of her breasts removed 0.036
Breast cancer and sometimes has pain or swelling in the (0.020 to 0.057)
arms.
Stoma This person has a pouch attached to an 0.095
Colon and rectum cancer opening in the belly to collect and empty (0.063 t0 0.131)
stools.
Laryngectomy This person has difficulty speaking, and 0.051
Larynx cancer others find it difficult to understand. (0.032 t0 0.078)
Urinary incontinence This person cannot control urinating. 0.139
Bladder cancer; Prostate cancer (0.094 to0 0.198)
Impotence This person has difficulty in obtaining or 0.017
Prostate cancer maintaining an erection. (0.009 to 0.030)

Calculating DALYs

To estimate DALY for GBD 2019, we started by estimating cause-specific mortality and non-fatal health
loss. For each year for which YLDs have been estimated, we computed DALY by adding YLLs and
YLDs for each age-sex-location. Uncertainty in YLLs was assumed to be independent of uncertainty in
YLDs. We calculated 1000 draws for DALY by summing the first draw of the 1000 draws for YLLs and
YLDs and then repeating for each subsequent draw. 95% Uls were computed by using the 25th and 975th
ordered draw of the DALY uncertainty distribution. We calculated DALY's as the sum of YLLs and
YLDs for each cause, location, age group, sex, and year.

Calculating Proportional Burden

Proportional burden was calculated by taking the proportion of the 1000 draws (numerator
draws/denominator draws) to get the proportion draws, then taking the mean and 95% Uls of the 1000
draws to get the proportion mean and 95% Uls. For example, for calculating proportional risk-attributable
DALY burden, the numerator draws would be the risk-attributable DALY burden for an individual cancer
for an individual risk for a specific age group, year, sex, location, while the denominator draws would be
the risk-attributable DALY burden for total cancers for an individual risk for a specific age group, year,
sex, location.

Reporting Standards
All rates are reported per 100 000 person-years. Annualised rates of change (ARC) from 2010 to 2019
represent the average percentage change per year over this period, and are calculated as:

ln(i:—ﬁ)

y2-y1

ARC =
X_yn = value of measure (e.g. deaths) at year _yn

y1 = starting year (e.g. 2010)
y2 = ending year (e.g. 2019)

54



The GBD world population age standard was used to calculate age-standardised rates presented
throughout GBD. In GBD 2019, we used the non-weighted mean of the GBD year’s age-specific
proportional distributions for national locations with populations greater than 5 million in the GBD year
to update the world population age standard.?® The final values used for the age standard are specified in
Appendix table 13 of the GBD 2019 paper “Global age-sex-specific fertility, mortality, health life
expectancy (HALE), and population estimates in 204 countries and territories, 1950-2019: a
comprehensive demographic analysis for the Global Burden of Disease Study 2019”.%

Socio-demographic Index (SDI) Definition and Calculation

The Socio-demographic Index (SDI) is a summary indicator to represent background levels of social and
economic conditions that can influence health outcomes in a given location. This summary indicator
comprises three indices: lag-distributed income per capita, mean education for those aged 15 years or
older, and total fertility rate for those younger than 25 years of age. Possible values for each of these three
indices range from 0 to 1, representing the bounds with which lower or higher values of the level of
development for that index would no longer worsen or improve health outcomes, respectively. The
composite SDI is the geometric mean of these three indices for a given location-year. For reporting
purposes, values were multiplied by 100 to obtain SDI on a scale of 0 to 100. The SDI cutoffs for
determining SDI quintiles for analysis were computed by using the country-level estimates of SDI for the
year 2019, excluding countries with populations less than 1 million. For GBD 2019 analyses, all locations
are assigned to these quintiles according to their SDI value in the year 2019. See Section 6 in
Supplementary Appendix 1 to the GBD 2019 Diseases & Injuries capstone® for more details regarding
SDI estimation, and page 147 of this appendix for the SDI quintile estimate for each country in GBD
20109.

Uncertainty Estimation

Uncertainty in cancer estimates begins with the availability of and variability in cancer cause-specific data
by age, sex, location and year. The uncertainty in cancer mortality estimates arises from CODEm and
CoDCorrect. For more information see the CODEm methodology paper by Foreman et al., and
Supplementary Appendix 1 to “Global burden of 369 diseases and injuries in 204 countries and
territories, 1990-2019: a systematic analysis for the global burden of disease study 2019”.>?' Uncertainty
in cancer incidence estimates results from both the uncertainty in mortality estimates as well as the
uncertainty in the MIR estimates, which result from the ST-GPR models. Uncertainty from the mortality
estimates and the MIRs were assumed to be independent. Cancer prevalence uncertainty results from both
the incidence uncertainty as well as the uncertainty from survival estimates. These were assumed to be
independent. Uncertainty in cancer YLD estimation results from the uncertainty in the prevalence of each
cancer sequela and uncertainty in the disability weight and is propagated into the final comorbidity-
corrected YLD result. The uncertainty in prevalence and the uncertainty in disability weights are assumed
to have no correlation. Cancer YLL uncertainty results from uncertainty in mortality estimates as well as
uncertainty in life expectancy estimates. Uncertainty in cancer DALY estimates results from the
uncertainty in YLLs and the uncertainty in YLDs, which were assumed to be independent. The same
technique for propagating uncertainty elsewhere in the GBD study is applied in the cancer estimation
process. In brief, the distribution of each step in the computation process is stored in 1000 draws. The
distributions are determined from the data input sampling error, the uncertainty of the model coefficients,
and the uncertainty of severity distributions and disability weights. The 1000 draws are used for every
step in the process, with final estimates computed using the mean estimate across 1000 draws. The 95%
uncertainty intervals are determined by the 25th and 975th ranked values across all 1000 draws.® More
specific information regarding uncertainty intervals can be found in the GBD 2019 capstone papers.®*?%
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Limitations

There are certain limitations to consider when interpreting the GBD mortality cancer estimates. First,
even though every effort is made to include the most recently available data for each country, data
seeking resources are not limitless and new data cannot always be accessed as soon as they are made
available. It is therefore possible that the GBD study does not include all available data sources for cancer
incidence or cancer mortality. Second, different redistribution methods can potentially change the cancer
estimates substantially if the data sources used for the estimated location contain a large number of
undefined causes; however, neglecting to account for these undefined deaths would likely introduce an
even greater bias in the disease estimates. Third, using mortality-to-incidence ratios to transform cancer
registry incidence data to mortality estimates requires accurate MIRs. For GBD 2019 we have made
further refinements to the estimation of MIRs, but the method remains sensitive to under-diagnosis of
cancer cases or under-ascertainment of cancer deaths. However, given that the majority of data used for
the cancer mortality estimation come from vital registration data and not cancer registry data, this is not a
major limitation. Finally, no estimates are available for some locations, such as Western Sahara and
French Guiana, as they were not modelled locations in the Global Burden of Diseases, Injuries, and Risk
Factors Study 2019. These countries are shaded white in the global map figures included in this paper.
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Appendix Figure 3: Analytical flowchart of the comparative risk assessment for the estimation of population attributable fractions by
geography, age, sex, and year for GBD 2019. GBD = Global Burden of Disease, SEV = Summary exposure values, TMREL = Theoretical

minimum-risk exposure level, PAFs = Population attributable fraction, YLL = Years of life lost, YLD = Years lived with disability, DALYs =
Disability-adjusted life-years.
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GBD risk factor hierarchy

The GBD 2019 risk factors hierarchy and levels are summarised in Appendix table 9. The risk hierarchy
is based on common features of individual risks; for example, risk factors that represent behavioural
factors are grouped together. Modeling risk factors in GBD 2019 often requires disease context across
many different communicable and non-communicable diseases; although cancers specifically are the
focus of this analysis, the following risk factors methods section will often reference GBD causes
(diseases and injuries) that are outside of the scope of this paper. This broader disease context is included
for completeness and accuracy, however the results (both in the manuscript and in this appendix) focus
only on the 34 risk factor groups (at the most detailed level) that are currently estimated in GBD as
contributing burden to various cancer groups. The cancer risk-outcome pairs included in the analysis for
this paper are summarised in Appendix table 10, and definitions and the theoretical minimum risk
exposure level (TMREL) are described in Appendix table 11.

Risk factors data input sources overview

As with the input data described above to inform mortality and morbidity estimation for causes of death
and disability, GBD 2019 also incorporated a large number and wide variety of input sources for risk
factors for 204 countries and territories from 1990-2019. These input sources are accessible through the
interactive citation tool available in the GHDx at http://ghdx.healthdata.org/gbd-2019/data-inputsources.

Overview of risk factor estimation

The comparative risk assessment (CRA) conceptual framework was developed by Murray and Lopez,*
who established a causal web of hierarchically organised risks or causes that contribute to health
outcomes, which allows for quantification of risks or causes at any level in the framework. The GBD
2019 study evaluated a set of behavioural, environmental and occupational, and metabolic risks, in which
risk-outcome pairs were included based on evidence rules. These risks were organised in four hierarchical
Levels, where Level 1 represents the overarching categories (behavioural, environmental and
occupational, and metabolic) nested within Level 1 risks; Level 2 contains both single risks and risk
clusters (such as drug use and occupational risks); Level 3 contains the disaggregated single risks from
within Level 2 risk clusters (such as occupational carcinogens); and Level 4 details risks with the most
granular disaggregation (such as occupational exposure to arsenic). At each level, risk combinations were
evaluated in order to determine additive, multiplicative, or shared common pathways for intervention.
This approach allows the quantification of the proportion of risk-attributable burden shared with another
risk or combination of risks and the measurement of potential overlaps between behavioural,
environmental and occupational, and metabolic risks.

Two types of risk assessments are possible within the CRA framework: attributable burden and avoidable
burden. Attributable burden is the reduction in current disease burden that would have been possible if
past population exposure had shifted to an alternative or counterfactual distribution of risk exposure.
Avoidable burden is the potential reduction in future disease burden that could be achieved by changing
the current distribution of exposure to a counterfactual distribution of exposure. Murray and Lopez
identified four types of counterfactual exposure distributions: (1) theoretical minimum risk; (2) plausible
minimum risk; (3) feasible minimum risk; and (4) cost-effective minimum risk.*> The TMREL is the level
of risk exposure that minimises risk at the population level or the level of risk that captures the maximum
attributable burden. Other possible forms of risk quantification include plausible minimum risk — which
reflects the distribution of risk that is conceivably possible and would minimise population-level risk if
achieved — whereas feasible minimum risk describes the lowest risk distribution that has been attained
within a population and cost-effective minimum risk is the lowest risk distribution for a population that
can be attained in a cost-effective manner. Because no robust set of forecasts for all components of GBD
is available, in this study we focus on quantifying attributable burden by using the theoretical minimum
risk counterfactual distribution. Given the focus in this study on attributable burden, risk reversibility is
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not a criterion used in estimation here. In general, this analysis follows the CRA methods used since GBD
2015.% The risk factor methods from pg. 57—145 in this appendix methods described here have been
copied and summarised from the appendix to “Global burden of 87 risk factors in 204 countries and
territories, 1990-2019: a systematic analysis for the Global Burden of Disease Study 2019”.*

Step 1: Effect size estimation

Estimating the effect size for each risk factor took place in two steps: (1) Collation of relative risk data,
and (2) Estimation of overall relative risk.

Criteria for inclusion of risk-outcome pairs

Since GBD 2010 we have included risk-outcome pairs that we have assessed as meeting the World
Cancer Research Fund (WCRF) grades of convincing or probable evidence.*” In this framework,
convincing evidence consists of biologically plausible associations between exposure and disease
established from multiple epidemiological studies in different populations. Evidentiary studies must be
substantial, include prospective observational studies, and, where relevant, randomised controlled trials
(RCTys) of sufficient size, duration, and quality that show consistent effects. Probable evidence is
similarly based on epidemiological studies with consistent associations between exposure and disease but
for which shortcomings in the evidence exist, such as insufficient available trials (or prospective
observational studies).

The World Cancer Research Fund (WCRF) grading system was used to assign evidence as convincing,
probable, possible, or insufficient.’

Estimation of overall relative risk

The relative risk (RR) by level of exposure or by cause for mortality or morbidity can be found in
published and unpublished primary studies or in secondary studies that summarise RRs. In Step 1a of the
analytical process (Appendix figure 3), we collated information from RCTs, cohort, pooled cohort, and
case-control studies, and in Step 1b, used these data to determine the RR for the risk-outcome pairs
included in GBD 2019 (table S7 on pg. 333 in the appendix to “Global burden of 87 risk factors in 204
countries and territories, 1990-2019: a systematic analysis for the Global Burden of Disease Study
2019)”.* For most risks, data from pooled cohorts or meta-analyses of cohorts were used. GBD 2019
estimated RRs of mortality and morbidity for 67 risk factors for which attributable burden was
determined by using RR and exposure; for this cancer-specific analysis, we focused on 34 of these risk
factors. We incorporated RRs from studies that controlled for confounding but not for factors along the
causal pathway between exposure and outcome. For risk-outcome pairs with evidence available for only
one element of mortality or morbidity, we generally assumed that the estimated RRs applied equally to
both. Given evidence of statistically different RRs for mortality and morbidity, we incorporated different
RRs for each. We did not find that RRs were consistently higher or lower for mortality compared with
morbidity. Details and citation information for the data sources used for RRs are provided in searchable
form through a web tool (http://ghdx.healthdata.org/). Available data sources for determining RRs varied
across risks.

For the following risks estimated from a continuous exposure distribution in which the effect size was
reported by categories in pooled or meta-analysis studies, we converted those categories to RR per unit
increase in exposure and assumed a linear increase in the log of the RR and exposure: radon, high fasting
plasma glucose, and high body-mass index. Many meta-analyses convert RRs to per unit increase for
convenience, particularly when studies choose different categories that could not otherwise be compared.
If samples in the primary studies at high levels of exposure were sufficient to inform the shape of the tail
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of the distribution, we applied a cap to the maximum RR by using the midpoint of the last category for
which an RR was reported.

In GBD 2019, for a selected set of continuous risk factors, we modelled RRs using meta-regression—
Bayesian, regularised, trimmed (MR-BRT), relaxing the log-linear assumption to allow for monotonically
increasing or decreasing but non-linear functions using cubic splines. Risk factors for which we
undertook this re-analysis include: all dietary risk factors, low physical activity, and air pollution.
Because knot placement can affect the shape of the risk function when modelling with a cubic spline, we
generated a wide range of knot placements and created an ensemble across these different knot
placements. We also included in the final estimation 10% trimming of the data to avoid the results being
sensitive to outliers.

Specific modelling approaches for relative risk are available on pg. 18-25 in the appendix to “Global
burden of 87 risk factors in 204 countries and territories, 1990-2019: a systematic analysis for the Global
Burden of Disease Study 2019”.*

Step 2: Exposure estimation

Estimating the exposure level for different risk factors took place in three steps: (1) collate exposure data,
(2) adjust exposure data, and (3) estimate exposure.

Collate exposure

For GBD 2019, we conducted systematic literature reviews for a subset of the risk factors in the GBD risk
factory hierarchy list. For other risk factors, only a small fraction of the existing data appears in the
published literature, and other sources predominate, such as survey data and satellite data. Data were
systematically screened from household surveys archived in the GHDx (http://ghdx.healthdata.org),
including Demographic and Health Surveys, Multiple Indicator Cluster Surveys, Living Standards
Measurement Surveys, and Reproductive Health Surveys. Other national health surveys were identified
based on survey series that had yielded usable data for past rounds of GBD, sources suggested to us by in-
country collaborators, and surveys identified in major multinational survey data catalogues, such as the
International Household Survey Network and the WHO Central Data Catalog, as well as through country
Ministry of Health and Central Statistical Office websites. Citations for all data sources used for risk
factor estimation in GBD 2019 are provided in searchable form through a web-tool
(http://ghdx.healthdata.org). A description of the search terms employed for risk-specific systematic
reviews are detailed by cause in appendix section 4 of “Global burden of 87 risk factors in 204 countries
and territories, 1990-2019: a systematic analysis for the Global Burden of Disease Study 2019”.*

Information on systematic reviews were managed by using Research Electronic Data Capture (REDCap)
electronic data capture tools hosted at the University of Washington.*® REDCap is a secure, web-based
application designed to support data capture for research studies that provides 1) an intuitive interface for
validated data entry; 2) audit trails for tracking data manipulation and export procedures; 3) automated
export procedures for seamless data downloads to common statistical packages; and 4) procedures for
importing data from external sources.

Search terms

Search terms for updates of systematic reviews for GBD 2019 are shown by risk factor in appendix
“Section 4: Risk-specific modelling descriptions” in the GBD 2019 paper “Global burden of 87 risk
factors in 204 countries and territories, 1990-2019: a systematic analysis for the Global Burden of
Disease Study 2019”.*
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Survey data preparation

Survey data constitutes a substantial part of the underlying data used in the estimation process. During
extraction, we concentrated on demographic variables (such as location, gender, age), survey design
variables (such as sampling strategy and sampling weights), and the variables used to define the
population estimate (such a prevalence or a proportion) and a measure of uncertainty (standard error,
confidence interval or sample size and number of cases).

Adjust exposure data

Several adjustments were applied to extracted exposure sources to make the data more consistent and
suitable for modelling. In GBD 2019, we implemented adjustments of risk exposure data to deal with
alternative case definitions or study methods prior to entering data into our main analytical tools of
DisMod-MR 2.1 and ST-GPR.* This decision also included the adjustment of data presented for both
sexes to a male and female equivalent. The starting point was to explicitly state the reference case
definition and study method and identify alternative definitions and study characteristics that fall within
our inclusion criteria.

We compiled data from both within-study comparisons (ie, data that used alternative and reference
definitions in the same population) and between-study comparisons (ie, data that used an alternative
definition in one population and a reference definition in another population that overlap in location, time,
age, and sex) of different case definitions. For between-study comparisons, we allowed a maximum
calendar year difference between studies of five years. Where validation studies (ie, those carried out at
the introduction of a new set of diagnostic criteria comparing to previous criteria) were available, we
extracted data on the comparison of alternative to reference. For quantities of interest with multiple
alternative definitions/methods we also look for pairs comparing two alternatives. In a network analysis,
if A is the reference and B and C are two alternatives, a comparison of A vs B and B vs C provides an
indirect comparison of the alternative C against the reference A.

We pooled either the logit difference between alternative and reference or the natural log of the ratio of
alternative to reference. From simulations we found that the two methods provide almost identical results
for quantities that after adjustment do not exceed a value of 0.5 (eg, prevalence or proportion). The logit
difference method much better dealt with higher values and avoided prevalence or proportions to exceed
one. If the values of either the reference or alternative were zero, we aggregated values across age groups
until both values had non-zero observations. We used the delta method to compute the standard error of
the reference and alternative measures in logit space. The standard error of the logit difference was
computed as the square root of the sum of the variances of each data point in a pair.

Data analysis

We used a network random effects meta-regression in MR-BRT to predict adjustments based on the
statistical model, including uncertainty in the adjustment and sampling error of each data point. Further
detail on this methodology can be found in “Section 2.2.2: Determine relative risks” in the Supplementary
appendix to “Global burden of 87 risk factors in 204 countries and territories, 1990-2019: a systematic
analysis for the Global Burden of Disease Study 2019”.*

Mean exposure estimation

In Step 2a of the estimation process, we used systematic literature reviews to identify risk factor exposure
studies published or identified since GBD 2017 and combined these with existing data from household
and health examination surveys and census, morbidity, or satellite imagery and ground sensor data (used
for estimation of particulate matter <2.5 um in diameter [PM2.5]). Certain risks, such as poor diet and
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excessive alcohol consumption, also incorporated administrative record systems. Data sources used in
estimating risk factor exposure can be accessed through the data source tool at http://ghdx.healthdata.org/.

Once data were collected and compiled, Step 2b of the analytical flowchart describes the adjustments
applied, where necessary, to correct for bias. Examples of these adjustments include use of urban studies
for lead; crosswalks between different measurements, methods, and definitions, such as for self-report of
obesity and glycated haemoglobin (HbA1C) for diabetes; and age-sex splitting of data, such as for fasting
plasma glucose (FPG) level that may be reported from broad age-groups.

For the GBD, we developed two modelling approaches, a Bayesian meta-regression model (DisMod-MR
2.1) and a spatiotemporal Gaussian process regression model (ST-GPR), to pool data from different
sources, control and adjust for bias in data, and incorporate other types of information such as country-
level covariates. DisMod-MR 2.1 and ST-GPR are mixed effect models that borrow information across
age, time, and locations to synthesise multiple data sources into unified estimates of levels and trends. A
detailed description of the likelihood used for estimation and a full description of improvements made for
DisMod-MR 2.1 were detailed by Vos and colleagues,*® who provided additional detail in the appendix to
that paper.>® The ST-GPR model has three main hyperparameters that control for smoothing across time,
age, and location. Values for these hyperparameters were selected on the basis of cross-validation. Cross-
validation tests were conducted for different combinations of the hyper-parameters for three types of
models: one data-sparse model, one data-moderate model, and one data-dense model. In each test, 20% of
the data were held out, and the performance of each combination of hyperparameters was evaluated on
the held-out data. For each hyperparameter combination, 10 cross-validation tests were conducted. The
performance of each model in predicting the withheld 20% of the data was evaluated by using a combined
measure based on root mean square error (RMSE) and uncertainty interval (Ul) coverage. A detailed
description of the ST-GPR process regression can be found in “Section 2.3.3: Step 2c¢: Estimate exposure”
in the Supplementary appendix to “Global burden of 87 risk factors in 204 countries and territories, 1990—
2019: a systematic analysis for the Global Burden of Disease Study 2019”.*

The main difference between these methods is their power to include unstructured types of data by sex
and age group and their degree of flexibility. DisMod-MR 2.1 is used for 6 risk factors for which data
were available by different age intervals or mixed sex groups; DisMod-MR 2.1 is the preferred tool in
these cases because of its ability to integrate over age and adjust for different exposure definitions in the
data; however, the use of Bayesian Markov Chain Monte Carlo (MCMC) simulations with large volumes
of data renders the analysis computationally intensive and reduces the number of iterations that are
possible. If standard age-group data are available — as is generally the case for metabolic risks — using ST-
GPR becomes the preferred approach.

In some cases, we adapted our methods of modelling exposure to risks where necessary to account for
complexities in the risk-outcome relationship or the need for particular handling of data, for example,
dietary risks and ambient air pollution (see section “GBD risk-specific methods summaries” in this
appendix for more detail). A complete list of risks included in this analysis is reported in Appendix table
9.

Step 3: TMREL

In this and all previous GBD studies, the counterfactual level of risk exposure used is the risk exposure
that is both theoretically possible and minimises risk in the exposed population that consequently captures
the maximum population-attributable burden.*® For each risk evaluated in GBD 2019, Step 4 of the
analytical flowchart describes the use of the best available epidemiological evidence from published and
unpublished RRs by level of exposure and the lowest observed level of exposure from cohorts, used to
select a single level of risk exposure that minimises risk from all causes of deaths combined to establish
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the TMREL. In principle, the TMREL for a given risk may vary by age, sex, and location if supported by
clear evidence. Based on the available evidence, the TMREL itself can be uncertain.

In GBD 2019, we updated the process of estimating TMREL for dietary risks. We set the TMREL to zero
for all harmful dietary risk factors with monotonically increasing risk functions (eg, processed meat
intake); this excludes sodium. For protective risks with monotonically declining risk functions with
exposure (eg, fruit intake), we first determined the 85th percentile of exposure in the cohorts or trials used
in the meta-regression of each outcome that was associated with the risk. Then, we determined the
TMREL by weighting each risk-outcome pair by the relative global magnitude of each outcome.

Step 4: Estimated population-attributable fractions

Risks are categorised on the basis of how exposure was measured: dichotomous, polytomous, and
continuous. The PAF, which represents the proportion of risk that would be reduced in a given year if the
exposure to a risk factor in the past were reduced to an ideal exposure scenario, is defined for a
continuous risk factor as:*

f:;; Rer.rrzsg {XIIF:I'E_‘:'H! (.I':Id.l' = R'Rj'r.r::sg (TMREL_F:IE}
_r:l;[ RRJ'ausg Ex}ﬁusg: [x}dx

P Aﬂ'ausy! =

where PAFqqsq: 1S the PAF for cause o due to risk factor j for age group a, sex s, location g, and year t.
RRjoasg(x) is the RR as a function of exposure level x for risk factor j for cause o, age group a, sex s, and
location g with the lowest level of observed exposure as [ and the highest as u; Pjasg¢(x) is the distribution
of exposure at x for age group a, sex s, location g, and year t; and TMRELjq, is the TMREL for risk
factor j, age group a, and sex s.

The PAF joasg: Tor dichotomous and polytomous risk factors for every country is defined as:

D=1 RRjoasg (x)Pjasgt(x) - RRjoasg (TMRELjas)

PAF; =
joasgt Z¥=1 RRjoas(x)Pjasgt(x)

where PAFjoqsq: 1S the PAF for cause o due to risk factor j for age group a, sex s, location g, and year t.
(x) is the RR as a function of exposure level x for risk factor j for cause o, age group a, sex s, and
location g on a plausible range of exposure levels from | to u; Pj.(x) is the proportion of the population in
risk group (prevalence) for age group a, sex s, location g, and year t; and TMRELj.s is the TMREL for
risk factor j, age group a, and sex s.

Step 5: Estimate summary exposure values

Summary exposure value (SEV) is the RR-weighted prevalence of exposure, a univariate measure of risk
weighted exposure, taking the value zero when no excess risk for a population exists and the value one
when the population is at the highest level of risk. We report SEVs on a scale from 0% to 100% on which
a decline in SEV indicates reduced exposure to a given risk factor and an increase in SEV indicates
increased exposure.

We first calculate risk, r, and cause, c, for specific SEVs by using the following equation,
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PAF,.
1= PAF,,

SRRy — 1

for each most-detailed age, sex, location, year, and outcome. PAF is the YLL (expect for occupational
noise, bullying victimisation, and occupational ergonomic factors, which are YLD only and thus use the
YLD) PAF. RR... for categorical risks is the RR at the highest category of exposure. For continuous
risks, this is

TMREL=-15 gxposure

RRmax = RR RRecalar

if protective, or

99thexposure-TMREL
= RH RR.'\.:':JJ:J r

otherwise, and for custom modelled risks like ambient particulate matter pollution, HAP from solid fuels,
alcohol, smoking, and physical activity, the modeller provides draws of RR.qx. Generally, RRs do not
vary across time and space. However, exceptions exist, such as risks from secondhand smoke (SHS) or
HAP for which the RR is based on the integrated exposure response (IER) curve. In these cases, the RR is
averaged across location and year to ensure no time or space variation. If the PAF is negative, which
signifies a protective effect for that outcome, the PAF is set to 0 and the SEV is then also 0 because the
SEV is univariate and constrained to be a value between 0 and 1. Once we obtained a set of risk-cause
specific SEVs at the most-detailed risk, cause, age, sex, and location for all years, we averaged across
causes to produce the final risk specific SEV,

1
SEV, = ZSEV
r N{C} - ro

where N(c) is the total number of outcomes for a risk.

Step 6: Mediation

The portion of the burden of disease that is attributable to various combinations of risk factors or to all
risk factors combined has been a topic of broad interest.>? Since GBD 2013, we aggregated all risk factors
into three large categories—behavioural, environmental and occupational, and metabolic risks—and
aggregated all GBD risk factors into a single attributable fraction for each disease and eventually for all
causes of burden.

Aggregating risk factors at different levels shares three essential challenges:
1. Risk factor coexistence or aggregation: for example, metabolic risk factors often occur together,
or high-risk behaviours such as drug abuse and unsafe sex are related.

2. Mediation: a risk factor may affect another risk factor that lies in the physiological pathway to a
disease outcome. It can be inside a cluster of risk factors, such as the effect of obesity through an
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increase in FPG level and later cardiovascular disease (CVD) outcomes, or between clusters of
risk factors, such as the effect of fibre on cholesterol.
3. The formula used to calculate the aggregated PAF.

The aggregation method is conceptually applicable to other aggregations such as socioeconomic factors,
education, homelessness, and refugee status that are being considered for inclusion in future GBD
iterations. In the next section, we explain our approach to dealing with these challenges.

There are three patterns of associations between risk factors to consider. The first concerns confounding;
risk B affects risk A and outcome C (Pattern 1 in Patterns of associations between risk factors on pg. 64).
In these cases, the RR for A should be adjusted for B; for example, the fruit RR is adjusted for smoking.
If part of the effect of A is through B, a mediator, we do not adjust the effect of A for B. For example, we
do not adjust the RR of body-mass index (BMI) for cholesterol because cholesterol lies in the biological
pathway between BMI and cardiovascular outcomes (Pattern 2 in in Patterns of associations between risk
factors on pg. 65). The third pattern occurs when risks A and B are proxies of a third variable Z and
aggregation aims to estimate the total effect of a latent variable Z on C. An example is child growth
failure, which is measured by stunting, wasting, and underweight as proxies.

Patterns of association between risk factors.

Pattern 1

Pattern 2 Pattern 3

c N\ T
N
B L

Further details on the mediation analysis can be found on pg. 42-46 in the appendix to “Global burden of
87 risk factors in 204 countries and territories, 1990-2019: a systematic analysis for the Global Burden of
Disease Study 2019”.*

Step 7: Estimate attributable burden

Four key components are included in the estimation of the burden attributable to a given risk factor: the
metric of burden being assessed (the number of deaths, YLLs, YLDs, or DALY [the sum of YLLs and
YLDs])); the exposure levels for a risk factor; the RR of a given outcome due to exposure; and the
counterfactual level of risk factor exposure. Estimates of attributable burden as DALY for risk-outcome
pairs were generated by using the following model:
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where ABjasg: IS the attributable burden for risk factor j for age group a, sex s, location g, and year t;
DALY joasge IS total DALY for cause o (of w relevant outcomes for risk factor j) for age group a, sex s,
location g, and year t; and PAF joasg: IS the PAF for cause o due to risk factor j for age group a, sex s,
location g, and year t. The proportions of deaths, YLLSs, or YLDs attributable to a given risk factor or risk
factor cluster were analogously computed by sequentially substituting each metric in place of DALYSs in
the equation provided.

Uncertainty in Risk Factor Estimation

Uncertainty is generated and propagated throughout several stages of the GBD risk factors modeling
pipelines. For full descriptions of these processes, please refer to the Supplementary appendix to the GBD
2019 Risk Factors capstone paper, “Global burden of 87 risk factors in 204 countries and territories,
1990-2019: a systematic analysis for the Global Burden of Disease Study 2019”.* For uncertainty
estimation methods unique to each risk factor in the GBD study, please see the section of this appendix,
“GBD risk-specific methods summaries.”
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Calculation for infection-associated cancer burden not estimated by the GBD 2019 study

Approximately 13% of global incident cancer cases (excluding non-melanoma skin cancers) were
estimated to be attributable to infection in 2018, equivalent to 2.2 million cancer cases (de Martel et al.,
2020).53 Risk-attributable cervical cancer cases comprised 570,000 of these infection-associated cancers,
i.e. 25.9% of all infection-associated cancers (570,000 divided by 2.2 million). Of the remaining 9.6% of
all new cancer cases attributable to infections (13*0.741) the GBD 2019 study estimates liver cancer
burden attributable to drug use, or 0.70% of total cancer deaths globally in 2018
(https://ghdx.healthdata.org/gbd-results-tool ?params=gbd-api-2019-
permalink/6d122e54dcf3bf9f07dd0a0456d080e4) leaving 8.9% of all cancer cases or deaths as
attributable to infections and not estimated by the GBD 2019 study. This calculation should be interpreted
with some caution given that different estimation approaches were used.
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GBD risk-specific methods summaries

The following section provides further methodological detail and GBD case or exposure definitions for
risks where the estimation process differs from the general GBD risk factors modelling framework
described above. These write-ups were copied from “Section 4: Risk-specific modelling descriptions” in
the appendix to the GBD 2019 paper, “Global burden of 87 risk factors in 204 countries and territories,
1990-2019: a systematic analysis for the Global Burden of Disease Study 2019”.*
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Ambient particulate matter pollution
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PM2.5 = particulate matter < 2.5 micrometres; WHO = World Health Organization; GEOS-Chem = a chemical
transport model of atmospheric chemistry developed at NASA; MR-BRT = a network meta-regression; TMREL =
Theoretical minimum-risk exposure level; PAF = Population attributable fraction; RR = Relative Risk; OR = Odds
Ratio; BW GA = birthweight and gestational age; YLL = Years of life lost; YLD = Years lived with disability;
DALY = disability-adjusted life-years.

Input data and modelling strategy

Exposure

Definition

Exposure to ambient particulate matter pollution is defined as the population-weighted annual average
mass concentration of particles with an aerodynamic diameter less than 2.5 micrometers (PMa5) in a
cubic meter of air. This measurement is reported in pg/me.

Input data

The data used to estimate exposure to ambient particulate matter pollution comes from multiple sources,
including satellite observations of aerosols in the atmosphere, ground measurements, chemical transport
model simulations, population estimates, and land-use data.

The following details the updates in methodology and input data used in GBD 2019.

PM2s ground measurement database

Ground measurements used for GBD 2019 include updated measurements from sites included in 2017
and additional measurements from new locations. New and up-to-date data (mainly from the USA,
Canada, EU, Bangladesh, China and USA embassies and consulates), were added to the data from the
2018 update of the WHO Global Ambient Air Quality Database used in GBD 2017. The updated data
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included measurements of concentrations of PM1o and PM. s from 10,408 ground monitors from 116
countries from 2010 to 2017. The majority of measurements were recorded in 2016 and 2017 (as there is
a lag in reporting measurements, few data from 2018 or newer were available). Annual averages were
excluded if they were based on less than 75% coverage within a year. If information on coverage was not
available, then data were included unless there were already sufficient data within the same country
(monitor density greater than 0.1).

For locations measuring only PM1o, PM2s measurements were estimated from PMio. This was performed
using a hierarchy of conversion factors (PM2.s/PMyy ratios): (i) for any location a “local” conversation
factor was used, constructed as the ratio of the average measurements (of PM.s and PMg) from within
50km of the location of the PM1o measurement, and within the same country, if such measurements were
available; (ii) if there was not sufficient local information to construct a conversion factor then a country-
wide conversion factor was used; and (iii) if there was no appropriate information within a country, then a
regional factor was used. In each case, to avoid the possible effects of outliers in the measured data (both
PM2s and PM1o), extreme values of the ratios were excluded (defined as being greater/lesser than the 95%
and 5% quantiles of the empirical distributions of conversion factors). As with GBD 2013, 2015, 2016,
and 2017 databases, in addition to values of PM s and whether they were direct measurement or
converted from PMyo, the database also included additional information, where available, related to the
ground measurements such as monitor geo-coordinates and monitor site type.

Satellite-based estimates

The global geophysical PM. s estimates for the years 2000-2017 are from Hammer and colleagues
Version V4.GL.03.NoGWR used at 0.1°x0.1° resolution (~11 x 11 km resolution at the equator).! The
method is based on the algorithms of van Donkelaar and colleagues (2016) as used in GBD 2017,% with
updated satellite retrievals, chemical transport modelling, and ground-based monitoring. The algorithm
uses aerosol optical depth (AOD) from several updated satellite products (MAIAC, MODIS C6.1, and
MISR v23), including finer resolution, increased global coverage, and improved long-term stability.
Ground-based observations from a global sunphotometer network (AERONET version 3) are used to
combine different AOD information sources. This is the first time that data from MAIAC at 1 km
resolution was used to estimate PM. at the global scale. The GEOS-Chem chemical transport model with
updated algorithms was used for geophysical relationships between surface PM2s and AOD. Updates to
the GEOS-Chem simulation included improved representation of mineral dust and secondary organic
aerosol, as well as updated emission inventories. The resultant geophysical PM;s estimates are highly
consistent with ground monitors worldwide (R?=0.81, slope = 1.03, n = 2541).

Population data

A comprehensive set of population data, adjusted to match UN2015 Population Prospectus, on a high-
resolution grid was obtained from the Gridded Population of the World (GPW) database. Estimates for
2000, 2005, 2010, 2015, and 2020 were available from GPW version 4, with estimates for 1990 and 1995
obtained from the GPW version 3. These data are provided on a 0.0083°x 0.0083° resolution. Aggregation
to each 0.1°x0.1° grid cell was accomplished by summing the central 12 x 12 population cells. Population
estimates for 2001-2004, 20062009, 2011-2014 and 2016—-2019 were obtained by interpolation using
natural splines with knots placed at 2000, 2005, 2010, 2015, and 2020. This was performed for each grid
cell.

Chemical transport model simulations

Estimates of the sum of particulate sulfate, nitrate, ammonium, and organic carbon and the compositional
concentrations of mineral dust simulated using the GEOS Chem chemical transport model, and a measure
combining elevation and the distance to the nearest urban land surface (as described in van Donkelaar and
colleagues 20162 and Hammer and colleagues® were available for 2000-2017 for each 0.1°x0.1° grid cell.
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Modelling strategy

The following is a summary of the modelling approach, known as the Data Integration Model for Air
Quality 2 (DIMAQ?2) used in GBD 2017 and GBD 2019.%*

This model used included within-country calibration variation.® In DIMAQ2, ground measurements were
matched with other inputs (over time), and the (global-level) coefficients were allowed to vary over time,
subject to smoothing that is induced by a first-order random walk process. Additionally, where there are
sufficient data, the calibration equations can vary (smoothly) both within and between countries, achieved
by allowing the coefficients to follow (smooth) Gaussian processes. Where there are insufficient data
within a country, to produce accurate equations information is borrowed from lower down the hierarchy
and it is supplemented with information from the wider region.

DIMAQ?2 as described above is used for all regions except for the north Africa and Middle East and sub-
Saharan Africa super-regions, where there are insufficient data across years to allow the extra
complexities of the new model to be implemented. In these super-regions, a simplified version of
DIMAQ?2 is used in which the temporal component is dropped.

Model evaluation

Model development and comparison was performed using within- and out-of-sample assessment. In the
evaluation, cross-validation was performed using 25 combinations of training (80%) and validation (20%)
datasets. Validation sets were obtained by taking a stratified random sample, using sampling probabilities
based on the cross-tabulation of PM,s categories (0-24.9, 25-49.9, 50-74.9, 75-99.9, 100+ pg/m®) and
super-regions, resulting in them having the same distribution of PM2 s concentrations and super-regions as
the overall set of sites. The following metrics were calculated for each training/evaluation set
combination: for model fit — R? and deviance information criteria (DIC, a measure of model fit for
Bayesian models); for predictive accuracy — root mean squared error (RMSE) and population weighted
root mean squared error (PWRMSE). The median R? was 0.9, and the median PWRMSE was 10.1 pg/m®.

All modelling was performed on the log-scale. The choice of which variables were included in the model
was made based on their contribution to model fit and predictive ability. The following is a list of
variables and model structures that were included in DIMAQ.

Continuous explanatory variables:

- (SAT) Estimate of PMs (in pg/m?) from satellite remote sensing on the log-scale.

- (POP) Estimate of population for the same year as SAT on the log-scale.

- (SNAOC) Estimate of the sum of sulfate, nitrate, ammonium, and organic carbon simulated using
the GEOS Chem chemical transport model.

- (DST) Estimate of compositional concentrations of mineral dust simulated using the GEOS-
Chem chemical transport model.

- (EDxDU) The log of the elevation difference between the elevation at the ground measurement
location and the mean elevation within the GEOS Chem simulation grid cell multiplied by the
inverse distance to the nearest urban land surface.

Discrete explanatory variables:

- (LOC) Binary variable indicating whether exact location of ground measurement is known.
- (TYPE) Binary variable indicating whether exact type of ground monitor is known.
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- (CONV) Binary variable indicating whether ground measurement is PM. s or converted from
PMio.

Interactions:
- Interactions between the binary variables and the effects of SAT.
Random effects:

- Regional temporal (random walk) hierarchical random-effects on the intercept

- Regional hierarchical random-effects for the coefficient associated with SAT

- Regional hierarchical random-effects for the coefficient associated with POP

- Smoothed, spatially varying random-effects for the intercept

- Smoothed, spatially varying random-effects for the coefficient associated with SAT

Inference and prediction

Due to both the complexity of the models and the size of the data, notably the number of spatial
predictions that are required, recently developed techniques that perform “approximate” Bayesian
inference based on integrated nested Laplace approximations (INLA) were used.® Computation was
performed using the R interface to the INLA computational engine (R-INLA). GBD 2019 also makes use
of an innovation in the way that samples from the (Bayesian) model are used to represent distributions of
estimated concentrations in each grid-cell. Here estimates, and distributions representing uncertainty, of
concentrations for each grid are obtained by taking repeated (joint) samples from the posterior
distributions of the parameters and calculating estimates based on a linear combination of those samples
and the input variables.’

DIMAQ2 was used to produce estimates of ambient PM s for 1990, 1995, and 2010-2019 by matching
the gridded estimates with the corresponding coefficients from the calibration. As there is a lag in
reporting ambient air pollution based quantities, the input variables were extrapolated, allowing estimates
for 2018 and 2019 to be produced in the same way as other years and, crucially, allowing measures of
uncertainty to be produced within the BHM framework rather than by using post-hoc approximations.

Estimates from the satellites and the GEOS-Chem chemical transport model in 2018 and 2019 were
produced by extrapolating estimates from 20002017 using generalised additive models,® on a cell-by-
cell basis, except in those grid cells that saw a >100% increase between 2016 and 2017, in which case
only the 2000-2016 estimates were used for extrapolating, in order to avoid unrealistic and/or unjustified
extrapolation of trends. Population estimates for 2018 and 2019 were obtained by interpolation as
described above.

Theoretical minimum-risk exposure level

The TMREL was assigned a uniform distribution with lower/upper bounds given by the average of the
minimum and fifth percentiles of outdoor air pollution cohort studies exposure distributions conducted in
North America, with the assumption that current evidence was insufficient to precisely characterise the
shape of the concentration-response function below the fifth percentile of the exposure distributions. The
TMREL was defined as a uniform distribution rather than a fixed value in order to represent the
uncertainty regarding the level at which the scientific evidence was consistent with adverse effects of
exposure. The specific outdoor air pollution cohort studies selected for this averaging were based on the
criteria that their fifth percentiles were less than that of the American Cancer Society Cancer Prevention 11
(CPSII) cohort’s fifth percentile of 8.2 based on Turner and colleagues (2016).° This criterion was
selected since GBD 2010 used the minimum, 5.8, and fifth percentile solely from the CPS Il cohort. The
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resulting lower/upper bounds of the distribution for GBD 2019 were 2.4 and 5.9. This has not changed
since GBD 2015.

Relative risks and population attributable fractions

For GBD 2019, we made several important changes to the risk functions. Previously, we have used
relative risk estimates for active smoking, converting cigarettes-per-day to PM2s exposure in order to
estimate the PM_s relative risk at the highest end of the PM. s exposure-response curve. We took this
approach because the vast majority of the air pollution epidemiological studies have been performed in
low-pollution settings in high-income countries, preventing us from extrapolating the steep relationship at
the beginning of the exposure range to locations with high exposure but no relative risk estimates, such as
India and China. However, with the recent publication of studies in China and other higher-exposure
settings and additional studies of HAP, we have been able to include more estimates at high PM2s levels
in the model.’>** Furthermore, in contrast to previous cycles of the GBD where the power function used
to develop the IER required the inclusion of active smoking data to anchor the risk function, with the
current use of splines and their flexibility, it is easier to fit functions to the (ambient, household, and SHS)
data without active smoking data. Beginning in GBD 2019, we excluded active smoking studies from the
risk curves. Removal of active smoking information removes an important source of uncertainty in our
earlier estimates related to differences in dose rates and other aspects of exposure between active smoking
and the other PM2s sources, including differences in voluntary (active smoking) and involuntary (ambient
and household PM5, secondhand smoke) exposure. >0

Previously we have used a fixed functional form to fit the risk curves.'® In GBD 2019, we used MR-BRT
(described in detail elsewhere) splines to fit the risk data with a more flexible shape. While previously we
built in the TMREL estimates into the model fitting, this year we have fit the curve beginning at zero
exposure and incorporate the TMREL into the relative risk calculation process. This allows others to use
our risk curves with whatever counterfactual level is of interest to them. Relative risk curves are available
upon request.

When fitting the risk curves, we consider the published relative risk over a range of exposure data. For
OAP studies, the relative risk informs the curve from the fifth to the 95" percentile of observed exposure.
When this is not available in the published study, we estimate the distribution from the provided
information (mean and standard deviation, mean and IQR, etc.). We scale the RR to this range.

For HAP studies, we allow each study to inform the curve from the Expoap t0 EXpoap+EXprap, Where
Expoar is the GBD 2017 estimate of the ambient exposure level in the study location and year, and
Exprar is the GBD 2017 estimate of the excess exposure for those who use solid fuel for cooking in the
study location and year.

For SHS studies, we updated our strategy of exposure estimation in GBD 2019. For the first time, we are
also accounting for outdoor exposure. Similar to the approach used for HAP, we allow each study to
inform the curve from the Expoap t0 EXpoap+EXpsns, Where Expoap is the GBD 2017 estimate of the
ambient exposure level in the study location and year, and Expsns is an estimate of the excess exposure
for those who experience secondhand smoke. This is estimated from the number of cigarettes smoked per
smoker per day in a given location and year, estimated by the smoking team of GBD, and from a study in
Sweden, which measured the PM,s exposure in homes of smokers.*” We divided the household PM_
exposure level by the average number of cigarettes smoked per smoker per day in Sweden over the study
duration to estimate the SHS PM,s exposure per cigarette (2.31 pg/m® [95% Ul 1.53-3.39]). To calculate
Expsns we multiplied the estimated number of cigarettes per smoker per day by the average PMas
exposures per cigarette to generate a predicted PM2 s exposure level.

MR-BRT risk splines
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We fit splines on the datasets including studies of OAP, HAP, and SHS using the following functional
form, where X and Xcr represent the range of exposure characterised by the effect size:

( MRBRT(X)

g WT(XCF)) ~log(Published Ef fect Size)

For each of the risk-outcome pairs, we tested various model settings and priors in fitting the MR-BRT
splines. The final models used third-order splines with two interior knots and a constraint on the right-
most segment, forcing the fit to be linear rather than cubic. We used an ensemble approach to knot
placement, wherein 100 different models were run with randomly placed knots and then combined by
weighting based on a measure of fit that penalises excessive changes in the third derivative of the curve.
Knots were free to be placed anywhere within the fifth and 95th percentile of the data, as long as a
minimum width of 10% of that domain exists between them. We included shape constraints so that the
risk curves were concave down and monotonically increasing, the most biologically plausible shape for
the PM2 ;s risk curve. On the non-linear segments, we included a Gaussian prior on the third derivative of
mean 0 and variance 0.01 to prevent over-fitting; on the linear segment, a stronger prior of mean 0 and
variance 1e-6 was used to ensure that the risk curves do not continue to increase beyond the range of the
data.
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Household air pollution from solid fuels
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DHS = Demographic and Health Surveys; MICS = Multiple Indicator Cluster Surveys; LSMS = Living Standards
Measurement Surveys; WHO = World Health Organization; MR BRT = a network meta-regression; PM2.5 =
particulate matter < 2.5 micrometres; TMREL = Theoretical minimum-risk exposure level; PAF = Population
attributable fraction; YLL = Years of life lost; YLD = Years lived with disability; DALY's = disability-adjusted life-
years.

Input data and methodological summary
Exposure

Case definition

Exposure to household air pollution from solid fuels (HAP) is estimated from both the proportion of
individuals using solid cooking fuels and the level of PM; air pollution exposure for these individuals.
Solid fuels in our analysis include coal, wood, charcoal, dung, and agricultural residues.

Input data

We extracted information on use of solid fuels from the standard multi-country survey series such as
Demographic and Health Surveys (DHS), Living Standards Measurement Surveys (LSMS), Multiple
Indicator Cluster Surveys (MICS), and World Health Surveys (WHS), as well as censuses and country-
specific survey series such as Kenya Welfare Monitoring Survey and South Africa General Household
Survey. To fill the gaps of data in surveys and censuses, we also downloaded and updated estimates from
WHO Energy Database and extracted from literature through systematic review. Each nationally or
subnationally representative datapoint provided an estimate for the percentage of households using solid
cooking fuels.

We also excluded sources that did not distinguish specific primary fuel types, estimated fuel used for
purposes other than cooking (eg, lighting or heating), failed to report standard error or sample size, had
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over 15% of households with missing responses, reported fuel use in physical units, or were secondary
sources referencing primary analyses.

Family size crosswalk

Many estimates in the WHO Energy Database and other reports quantify the proportion of households
using solid fuel for cooking; however, we are interested in the proportion of individuals using solid fuel
for cooking. To crosswalk these estimates, whenever we had the available information, we extracted fuel
use at both the individual and household levels. We included 3676 source-specific pairs in the MR-BRT
crosswalk model.

MR-BRT crosswalk adjustment factors for household air pollution exposure

Data input Reference or alternative | Gamma | Beta coefficient, logit
case definition (95% CI)

Proportion of Ref

individuals

Proportion of Alt 0.097 -0.095

Households (-0.100, -0.090)

We then apply this coefficient to household-only reports with the following formula:

log( PTODindivid ) _ log( PTOPhn ) _
1 = propinaivia 1 —proppn

or

propy, x e F
1 — propuy + propp, * e

PTOPingivia =

ProPinaivia = the proportion of individuals using solid fuel for cooking, and

propyy, = the proportion of households using solid fuel for cooking.

The effect is that the household studies are inflated to account for bias. Larger households are more likely
to use solid fuel for cooking.

Modelling strategy

Household air pollution was modelled at individual level using a three-step modelling strategy that uses
linear regression, spatiotemporal regression, and Gaussian process regression (GPR). The first step is a
mixed-effect linear regression of logit-transformed proportion of individuals using solid cooking fuels.
The linear model contains maternal education and the proportion of population living in urban areas as
covariates and has nested random effects by GBD region and GBD super-region. The full ST-GPR
process is specified in “Section 4.3.3: Spatiotemporal Gaussian process regression (ST-GPR) modelling”
in Supplementary Appendix 1 to “Global burden of 369 diseases and injuries in 204 countries and
territories, 1990-2019: a systematic analysis for the global burden of disease study 2019”3
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First-stage linear model and coefficients

logit(proportion)~maternal education + urbanicity + (1|region) + (1|super — region)

Variable Beta (95% CI)

Intercept 3.16 (1.59, 4.74)
Maternal education (years per capita) -0.45 (-0.76, -0.15)
Urbanicity (proportion of population living in urban areas) -1.42 (-2.67, -0.17)

Theoretical minimum-risk exposure level

For outcomes related to both ambient and household air pollution, the PAFs are estimated jointly and the
TMREL is defined as uniform distribution between 2.4 and 5.9 ug/m® PM_s.

Relative risks

Prior to GBD 2019, we utilised the results of an external meta-analysis with a summary relative of 2.47
with 95% CI (1.63, 3.73). While this effect estimate was for both sexes, in the past we estimated burden
for women only because women are known to have higher HAP exposure than men. In GBD 2019, we
made substantial changes to our particulate matter risk curves. These risk curves, utilising splines in MR-
BRT, and the joint-estimation PAF approach are described in the ambient particulate matter appendix.

PM. s mapping value

In order to use the particulate matter risk curves, we must estimate the level of exposure to particulate
matter with diameter of less than 2.5 micrometers (PMs) for individuals using solid fuels for cooking.
The Global Household Air Pollution (HAP) Measurements database from WHO contains 196 studies with
measurements from 43 countries of various pollution metrics in households using solid fuel for cooking.?
From this database, we take all measurements of PM_ s using indoor or personal monitors. In addition to
the WHO database, we included eight additional studies from a systematic review conducted in 2015 for
GBD.

The final dataset included 336 estimates from 75 studies in 43 unique locations. We included 260, 64,
nine, and three measurements indoors, on personal monitors for females, children (under 5), and males,
respectively. 274 estimates were in households using solid fuels, 47 in households only using clean (gas
or electricity) fuels, and 15 in households using a mixture of solid and clean fuels.

We use the following model:

log(excess PM) ~ solid + measure group + 24 hr measurement + SDI + (1|study)

Where,

e 24-hour measurement: binary variable equal to 1 if the measurement occurred over at least a 24-
hour period and not only during mealtimes

e Measure group: categorical variable indicating indoor, female, male, or children

e Solid: indicator variable equal to 1 if the measurements were among households using solid fuel
only, 0.5 if the measurements represented a mix of clean and solid fuels, and 0 if the households
only used clean fuels.
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We also included the Socio-demographic Index (SDI) as a variable to predict a unique value of HAP for
each location and year based on development. We also included a random effect on study. We weighted
each study by its sample size.

Before modelling, we calculated the excess particulate matter in households using solid fuel by
subtracting off the predicted ambient PM2 s value in the study location and year based on the GBD 2017
PM. 5 exposure model. The final model coefficients are included below:

HAP mapping model and coefficients

Variable Beta, log (95% CI) | Beta, adjusted (95% CI)
Intercept 6.23 (4.58, 7.88) 506 (97, 2635)
Solid 2.60 (2.06, 3.13) 13.4 (7.8, 23.0)

Measure group
e Indoor (ref)

e Female
e Male
e Child

-0.56 (-1.15, 0.04)
-1.56 (-3.81, 0.70)
-1.13 (-2.06, -0.20)

0.57 (0.32, 1.04)
0.21 (0.02, 2.02)
0.32 (0.13, 0.82)

24-hour measurement

-0.29 (-1.04, 0.46)

0.75 (0.35, 1.59)

SDI

-6.42 (-9.30, -3.54)

16e-3(9.1e-5,29¢-2)

Therefore, for females in households using solid fuel, we would expect their long-term mean excess PM2 s

exposure due to the use of solid fuels to be 1522, 117, and 9 pg/m* in SDI of 0.1, 0.5, and 0.9,

respectively.

Because there are so few studies of personal monitoring in men and children, rather than directly using
the results of the model, we generated ratios using studies that measured at least two of the population
groups for any size particulate matter. For PM2s we used the predicted ambient PM2 s value in the study
location and year based on the GBD 2017 PM;s exposure model as the “outdoor” measurement, and for
PM. and PM1o we used published values in the studies themselves. We first subtracted off this outdoor
value from each PM measurement, and then calculated the ratio of male to female and child to female
exposure, weighted by sample size.

Study Location Year | Pollutant Female N | Female PM | Group N PM | Outdoo
r

Balakrishnan et Andhra 2004 | PMg4 591 352 | male 503 | 187 94
al., 2004 Pradesh, Rural

Gao X et al., Tibet 2009 | PM2s 52 127 | male 85 | 111 27
20009.

Dasgupta et al., Bangladesh 2006 | PMio 944 209 | male 944 | 166 50
2006

Devkumar et al., Nepal 2014 | PM2s 405 169 | male 429 | 167 90
2014

Balakrishnan et Andhra 2004 | PMg4 591 352 | child 56 | 262 94
al., 2004 Pradesh, Rural

Dionisio et al., The Gambia 2008 | PM2s 13 275 | child 13 | 219 31
2008.

Dasgupta et al., Bangladesh 2006 | PMao 944 209 | child 944 | 199 50
2006
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The final ratios were 0.64 95% CI (0.45, 0.91) for males and 0.85 95% CI (0.56, 1.31) for children. We
used these results to scale the PM.s mapping model for these age and sex groups to input into the PMas
risk curves.
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Radon exposure (residential radon)
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SD = standard deviation; MR-BRT = a network meta-regression; PAF = Population attributable fraction; TMREL =
Theoretical minimum-risk exposure level; YLL = Years of life lost; YLD = Years lived with disability; DALYSs =

disability-adjusted life-years

Input data and methodological summary

Exposure
Case definition

Radon is a radioactive gas that is produced as a byproduct of the decay chain of uranium, occurring
naturally within the Earth’s crust. Some fraction of this natural radon production escapes into the

atmosphere, where it is present at low concentrations unless build-up is caused by release into enclosed

spaces such as homes, mines, or caves. Radon exposure is expressed as average daily exposure to indoor
air radon gas levels measured in Becquerels (disintegrations per second) per cubic meter (Bg/m:). In the
GBD we specifically quantify the burden due to indoor radon exposure.

Input data

An expert group curated the original dataset for residential radon exposure. We have added data sources
every cycle, especially as we include additional subnational locations. Data sources include national

surveys, government reports, and scientific literature. We include any sources that report results of

residential radon measurement in homes (not schools or workplaces). Because of a shortage of data, we
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also include sources that are not representative of an entire population, but exclude studies or surveys
explicitly conducted in high-radon areas.

From each source, we extracted all available information required to estimate the distribution of radon
exposure, including arithmetic mean and standard deviation, geometric mean and standard deviation,
median, IQR, range, max, sample size, confidence interval, and/or standard error.

Modelling strategy

Literature suggests that radon exposure follows a lognormal distribution both on the individual household
and national level.> We therefore assume that the distribution of radon exposure is lognormal within any
one GBD geography or study. For studies reporting at least one measure of central tendency (arithmetic
mean, geometric mean, or median) and a measure of spread (standard deviation [arithmetic or geometric],
IQR, confidence interval, or standard error), we are able to directly calculate the geometric mean and
geometric standard deviation of the underlying distribution. For those only reporting a measure of central
tendency and range, max, or sample size, we estimate the geometric mean and standard deviation based
on several assumptions.

e When the range or max is provided, we assume that the range divided by 4 is a reasonable
estimate of standard deviation because 95% of observations occur within 2 standard deviations of
the mean. This calculation happens in log space.

e For studies only providing a measure of central tendency and sample size, we impute standard
deviation based on sample size from what we see in other estimates.

¢ If we only have the mean, we impute the median standard deviation of all other studies.

Once we convert all estimates to the mean and standard deviation of a lognormal distribution, we run all
analyses in log-space to meet assumptions of normality.

Though we exclude studies intentionally performed in high-exposure areas, we still see a bias in studies
that are not representative of their geography. To account for this difference we perform a crosswalk
adjustment using MR-BRT. We match all locations where we have both representative and
nonrepresentative sources. These locations include Canada, Egypt, Gansu, Greece, Hiroshima, Ireland,
Jordan, Portugal, Puebla, Querétaro, Romania, San Luis Potosi, Saudi Arabia, Shanghai, Spain, Syria,
Taiwan, Turkey, Urban Andhra Pradesh, Urban Assam, Urban Gujarat, Urban Haryana, Urban Karnataka,
Urban Kerala, Urban Maharashtra, Urban Meghalaya, Urban Punjab, Urban Rajasthan, Urban Tripura,
and Urban Uttar Pradesh. We perform the following model on the log difference of the log of the
geometric means:

Let ref = log(geometric mean representative), and

alt = log(geometric mean non representative).

alt

log (E) ~ Beta

—Beta

ref ~e = alt

ref ~ (adjustment factor) = alt
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We use the results of this crosswalk to downscale all non-representative input sources and inflate their
uncertainty in the model. The effect is equivalent to scaling the log of the geometric mean of non-
representative sources by a factor of 0.899.

MR-BRT crosswalk adjustment factor for radon exposure

geographic unit

(0.095, 0.112)

Reference or B?tf’" .
. . coefficient, Adjustment
Data input alternative case | Gamma | f .
definition o9 actor
(95% UI)
Geographically representative Ref
survey or report 0.29
Estimate not representative of Alt ' 0.106 0.899

(0.894, 0.909)

*Adjustment factor is the transformed beta coefficient in normal space, and can be interpreted as the factor by which
the alternative case definition is adjusted to reflect what it would have been if measured as the reference.

After crosswalking non-representative sources, we run a model to estimate the log(geometric mean).
Because radon is naturally occurring and is not considered to have much long-term temporal fluctuation,
we used a mixed effects linear model independent of time.? The model included nested random effects on
super-region, region, and location (most detailed) and one fixed effect covariate, long-term mean
temperature (average annual temperature averaged over 1990-2019) as a proxy for adequate building
ventilation. We weighted the model by inverse standard error. We tried weighting by inverse variance and

sample size, but did not get a stable fit. To predict the log of the geometric mean we used the following

model:

log(geometric mean) ~ 8 * long term mean temp + (1|super region) + (1lregion)
+ (1[location)

Regression coefficients for predicting mean radon

Input

Coefficient (95% Ul)

Intercept

4.05 (3.532, 4.560)

Long term mean temperature

-0.040 (-0.065, -0.015)

We also ran a model to predict the standard deviation (in log space) for every country. We included all
studies that were representative of a geography and that included a measure of spread for which we were
able to directly calculate the standard deviation. The model was a mixed effects linear regression of
standard deviation on mean including random effects on location (most-detailed) and region. The model
was not stable when including super-region. To predict the log of the geometric standard deviation we

used the following model:

log(geometric standard deviation) ~ f§ = log(geometric mean) + (1|region) + (1|location)
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Regression coefficients for predicting standard deviation of radon

Input Coefficient (95% UI)
Intercept 0.616 (0.389, 0843)
log(geometric mean) 0.014 (-0.030, 0.057)

We used the estimated mean and standard deviation for each location to generate an exposure distribution
used in PAF calculation.

Theoretical minimum-risk exposure level

While in GBD 2017 we sampled from a uniform distribution from 7-14 Bg/m3 representing outdoor air,
in GBD 2019 we updated the radon TMREL to zero. This was decided because the risk we are estimating
is indoor air radon, and it is theoretically possible with mitigation strategies to reduce all indoor exposure
to zero.

Relative risks

In GBD 2017, the RR was based on a single meta-analysis (Darby and colleagues 2005) which reported a
relative risk of 1.16 (1.05-1.31) per 100 Bg/m3 increase in radon exposure. In GBD 2019 we conducted a
systematic review of studies examining residential exposure to radon and lung cancer incidence or
mortality. We extracted the component studies from several meta-analyses.*® We excluded studies that
were cross-sectional or ecological, studied high-risk populations such as miners, or were not available in
English. When multiple studies were published on the same dataset, we took the one with the longest
follow-up. We also excluded studies that only reported cumulative exposure because this does not align
with our exposure definition.

Some studies only reported RR between exposure categories. In these instances, we took the mean,
median, or midpoint of the exposed and unexposed categories to calculate an “exposure range”. We then
scaled the reported RR based on that exposure range to estimate the corresponding increase per 100 units.
This resulted in a total of 49 estimates from 25 studies in 12 countries: England, Czechia, Finland, France,
Germany, Italy, Spain, Sweden, the USA, China, Denmark, and Japan.

For those studies that reported no confidence intervals or standard error, we imputed the standard error
based on sample size. To do this we created a model of the following form:

se~f«x—

vn

where we predict the standard error, se, as a function of some constant, 3, times the inverse square root of
the sample size, n. Here  is an estimate of the population-level standard deviation.

Once we had all 49 estimates of the RR increase per 100 unit change in exposure, we fit a MR-BRT meta-
regression including covariates for selection bias and quality of exposure measurement. Studies that
included a full residential history were assigned a 0 for cv_exposure_study, while those who only
measured the current household or one household were assigned a 1. We assigned studies to one of three
categories for selection bias. Studies with greater than 95% follow-up received a 0, those with 85% to
85% follow-up received a 1, and those with less than 85% follow-up received a 2. For case-control
studies we assigned this based on the percentage of cases and controls for which exposure category could
be ascertained.
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We also included loose priors on Gamma and each of the covariates. The prior on Gamma was a gamma
distribution with mean 0.2 and variance 0.1. The prior on each of the covariates was a gamma distribution
with mean 0 and variance 0.1.

MR-BRT relative risk meta-regression for radon

Data input Gamma Beta coefficient, log Exponentiated
(95% CI) coefficient (95%
Cl)
Intercept 0 0.094 (0.023, 0.165) 1.09 (1.02, 1.18)
cv_exposure study | 0.23 0.124 (-0.060, 0.308) 1.13(0.94, 1.36)
cv_selection_bias 0 -0.017 (-0.073, 0.038) 0.98 (1.04, 0.93)
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Occupational risks

Flowchart, Occupational risk factors (except asbestos and injuries)
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SDI = Socio-demographic Index; EA = Economic Activity; ILO = International Labor Organization; YLL = Years
of life lost; YLD = Years lived with disability; DALY's = Disability-adjusted life-years.

Flowchart, Occupational risk factors (asbestos)
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GBD = Global Burden of Disease Study; YLL = Years of life lost; YLD = Years lived with disability; DALYs =
Disability-adjusted life-years.

Input data and methodological summary

Exposure
Case definition, occupational carcinogens*

Proportion of the population that was ever occupationally exposed to carcinogens at high or low exposure
levels, based on population distributions across 17 economic activities: agriculture, hunting, forestry;
fishing; mining and quarrying; manufacturing; electricity, gas, and water; construction; wholesale and
retail trade/repair; hospitality; transport, storage, and communication; financial intermediation; real
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estate/renting; public administration/defense and compulsory social security; education; health and social
work; other community/social/personal service activities; private households; and, extra-territorial
organisations/bodies.

Exposure was estimated for ages 15 and older.

*Qccupational carcinogens include: arsenic, benzene, beryllium, cadmium, chromium, diesel engine
exhaust, formaldehyde, nickel, polycyclic aromatic hydrocarbons, silica, sulfuric acid, and
trichloroethylene.

Case definition, asbestos
Proportion of the population occupationally exposed to asbestos, using mesothelioma death rate as an
analogue.

Exposure was estimated for ages 15 and older

Input data

Primary inputs were obtained from the International Labour Organization (ILO).* These inputs included
raw data on economic activity proportions, occupation proportions, fatal injury rates, and employment to
population ratio estimates. No data on informal employment was included due to data sparseness. In
2017, a systematic review was conducted in order to collect the underlying microdata from the ILO’s
estimates to aid in re-extraction at greater levels of granularity. Where freely available, survey datasets
were downloaded from the survey organisations in question. Other datasets were obtained through
submission of requests to agencies and through the GBD collaborator network. Microdata were tabulated
in order to create survey-weighted estimates of economic activities and occupations for the GBD
geographies and years. Various classification systems were adjusted to match the ISIC Rev.3
classification (for economic activities) and ISCO 1988 classification (for occupations).

In GBD 2019, a substantial amount of new ILO data were added. The new data comprise 1197 new
unique location-years, including 174 unique locations and 13 unique years (2006—2018). Additionally, a
number of old microdata were re-extracted.

For occupational asbestos, primary inputs were obtained through GBD 2019 cause of death estimates and
published studies.® *©

Uncertainty for inputs where microdata were unavailable was generated by fitting a Loess curve to the
data and determining the standard deviation of the data from the fitted curve.

Modelling strategy

A spatiotemporal Gaussian process regression (ST-GPR) was used to generate estimates for all years and
locations for the primary inputs. Space-time parameters were chosen by maximising out-of-sample cross-
validation and minimising RMSE. A number of different study-level covariates were used in the linear
regression models. The linear models for each of the 46 different ST-GPR models used in occupational
exposure estimation are listed below. Although there might appear to be duplicates, there is a distinction
between occupation and economic activity (detailed in the footnotes). For example, “skilled
agriculture/fisheries” involves the proportion of the workforce doing agricultural and fishing work, while
“agriculture, hunting, forestry” and “fishing” involve the proportion of the workforce employed in those
respective industries (ie, one doesn’t have to be actually doing agricultural or fishing work — someone
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who transports crops would count as being employed in this industry, but their occupation would fall
under “plant and machine operators & assemblers”). Additionally, each model included random effects at
the region and super-region levels. The covariates are explained in greater detail below.

ST-GPR model Linear regression equation

Employment (% of population logit(data) = gov_exp + prop_muslim + education
employed)

Armed forces” logit(data) = sdi + education + urbanicity
Management” logit(data) = sdi + education + urbanicity

Professional Occupations”

logit(data) = sdi + education + urbanicity

Scientific/technicians”

logit(data) = sdi + education + urbanicity

Clerical work™

logit(data) = sdi + education + urbanicity

Service & shop/market sales workers”

logit(data) = sdi + education + urbanicity

Skilled agriculture/fisheries”

logit(data) = sdi + latitude + urbanicity

Craft and relate trades”

logit(data) = sdi + education + urbanicity

Plant and machine operators &
assemblers”

logit(data) = sdi + education + urbanicity

Elementary occupations”

logit(data) = sdi + education + urbanicity

Agriculture, hunting, forestry?

logit(data) = sdi + latitude + urbanicity

Fishing’

logit(data) = log(coastal_prop + 0.01)

Mining/quarrying®

logit(data) = sdi + log(coastal_prop + 0.01) +
urbanicity + asbestos

Manufacturing’

logit(data) = sdi + education + urbanicity

Electricity/gas/water supply’

logit(data) = log(sdi) + urbanicity + temperature

Construction®

logit(data) = sdi + urbanicity

Wholesale and retail trade/repair’

logit(data) = sdi + education + urbanicity

Hospitality

logit(data) = sdi + urbanicity

Transport/storage/communications’

logit(data) = sdi + urbanicity + vehicles_pc

Financial intermediation®

logit(data) = sdi + urbanicity

Real estate/renting’

logit(data) = sdi + urbanicity

Public administration/defence’

logit(data) = sdi + urbanicity

Education®

logit(data) = sdi + education + urbanicity

Health and social work"

logit(data) = log(sdi) + log(health_exp)

Other community/social/personal
service activities’

logit(data) = sdi + urbanicity

Private households’

logit(data) = sdi + urbanicity

Extraterritorial organisations and
bodies’

logit(data) = sdi + urbanicity

All occupational injuries models*

logit(data) = sdi

“Proportion of workforce working this type of occupation
"Proportion of workforce employed in this type of economic activity

There are 18 different models, corresponding to one for each type of economic activity and a

“total” model

Covariate Description

gov_exp Total government expenditure

prop_muslim Proportion of population that is Muslim
education Age-standardised years of education per capita
sdi Socio-demographic Index
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urbanicity Proportion of population living in urban areas

latitude Absolute value of average latitude of country’s center point
coastal_prop Percentage of total country area within 10 km of a coastal zone
ashestos Asbestos consumption (metric tons per year per capita)
temperature Population-weighted mean temperature

vehicles pc Number of 2- and 4-wheeled vehicles per capita

health_exp Total health expenditure per capita

Occupational carcinogens, occupational noise, and occupational particulates
Prevalence of exposure to these risks was determined using the following equation:

Prevalence of Exposure;ysari = Z Proportiongy ey = EAF; y 5 o #* Exposure rateg i q
EA
where:
EAP = economically active population Cc = country r =risk
EA = economic activity d = duration S = sex
a=age | = level of exposure y = year

Exposure rate (proportion of population exposed) was provided by expert group recommendations and
literature.”® The CAREX (carcinogen exposure) database® was used in order to quantify the association
between exposure by industry/carcinogen to SDI across all the countries in the database. This effect was
used to predict exposure in countries that were not included in CAREX. Duration was considered for
occupational carcinogens through application of occupational turnover factors12 and for occupational
noise and particulates by calculating cumulative exposure as the average exposure over the lifetime (the
past 50 years) for each age/sex cohort.

Occupational asbestos

Prevalence of exposure to ashestos was estimated using the asbestos impact ratio (AIR), which is
equivalent to the excess deaths due to mesothelioma observed in a population divided by excess deaths
due to mesothelioma in a population heavily exposed to ashestos. Formally, this is defined using the
following equation:

AR = MD”.:,y.s — Nf.”

Mort;ys, — Neys

where:
Mort = Mortality rate due to mesothelioma
Mort* = Mortality rate due to mesothelioma in population highly exposed to asbestos
N = Mortality rate due to mesothelioma in population not exposed to asbestos
c = country
y = year
S = sex
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Mortality rate due to mesothelioma was estimated using GBD 2019 causes of death results. Mortality rate
due to mesothelioma in populations not exposed to asbestos was calculated using the model in Lin and
colleagues,® while the mortality rate due to high exposure to ashestos was estimated using Goodman and
colleagues’ model.® Ashestos exposure prevalence created using the AIR was used to estimate population
attributable fractions (PAFs) for all asbestos-associated causes except for mesothelioma. Custom PAFs
were calculated for mesothelioma by using the ratio of the excess mortality with respect to an unexposed
population (Mort — N) divided by the mortality rate in the population in question (Mort). This calculation
assumes that all mesothelioma is a product of occupational asbestos exposure and could potentially
overestimate the burden due to occupational asbestos exposure in populations with high non-occupational
asbestos exposure.

Theoretical minimum-risk exposure level
For all occupational risks, the theoretical minimum-risk exposure level was assumed to be no exposure to
that risk.

Relative risks
Relative risks were obtained for all occupational risks by conducting a systematic review of published
meta-analyses. This review was last updated for GBD 2016.
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IARC = International Agency for Research on Cancer; RR = relative risk; WHO = World Health Organization; ST-
GPR = spaciotemporal Gaussian process regression; PAF = Population attributable fraction; TMREL = Theoretical
minimume-risk exposure level.

Input data and methodological summary
Exposure

Case definition

We estimated the prevalence of current smoking and the prevalence of former smoking using data from
cross-sectional nationally representative household surveys. We defined current smokers as individuals
who currently use any smoked tobacco product on a daily or occasional basis. We defined former
smokers as individuals who quit using all smoked tobacco products for at least six months, where
possible, or according to the definition used by the survey.

Input data

We extracted primary data from individual level microdata and survey report tabulations. We extracted
data on current, former, and/or ever smoked tobacco use reported as any combination of frequency of use
(daily, occasional, and unspecified, which includes both daily and occasional smokers) and type of
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smoked tobacco used (all smoked tobacco, cigarettes, hookah, and other smoked tobacco products such as
cigars or pipes), resulting in 36 possible combinations. Other variants of tobacco products, for example
hand-rolled cigarettes, were grouped into the four type categories listed above based on product
similarities.

For microdata, we extracted relevant demographic information, including age, sex, location, and year, as
well as survey metadata, including survey weights, primary sampling units, and strata. This information
allowed us to tabulate individual-level data in the standard GBD five-year age-sex groups and produce
accurate estimates of uncertainty. For survey report tabulations, we extracted data at the most granular
age-sex group provided.

Crosswalk

Our GBD smoking case definitions were current smoking of any tobacco product and former smoking of
any tobacco product. All other data points were adjusted to be consistent with either of these definitions.
Some sources contained information on more than one case definition and these sources were used to
develop the adjustment coefficient to transform alternative case definitions to the GBD case definition.
The adjustment coefficient was the beta value derived from a linear model with one predictor and no
intercept. We used the same crosswalk adjustment coefficients as in GBD 2017, and thus we have not
included a methods explanation in this appendix, as it has been detailed previously.

Age and sex splitting

As in GBD 2017, we split data reported in broader age groups than the GBD 5-year age groups or as both
sexes combined by adapting the method reported in Ng et al to split using a sex- geography- time specific
reference age pattern. We separated the data into two sets: a training dataset, with data already falling
into GBD sex-specific 5-year age groups, and a split dataset, which reported data in aggregated age or sex
groups. We then used spatiotemporal Gaussian process regression (ST-GPR) to estimate sex-geography-
time-specific age patterns using data in the training dataset. The estimated age patterns were used to split
each source in the split dataset.

The ST-GPR model used to estimate the age patterns for age-sex splitting used an age weight parameter
value that minimises the effect of any age smoothing. This parameter choice allowed the estimated age
pattern to be driven by data, rather than being enforced by any smoothing parameters of the model.
Because these age-sex split data points were to be incorporated in the final ST-GPR exposure model, we
did not want to doubly enforce a modelled age pattern for a given sex-location-year on a given aggregate
data point.

Modelling strategy

Smoking prevalence modelling

We used ST-GPR to model current and former smoking prevalence. The model is nearly identical to that
in GBD 2017. Full details on the ST-GPR method are reported elsewhere in the appendix. Briefly, the
mean function input to GPR is a complete time series of estimates generated from a mixed effects
hierarchical linear model plus weighted residuals smoothed across time, space, and age. The linear model
formula for current smoking, fit separately by sex using restricted maximum likelihood in R, is:
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where CPCy; is the tobacco consumption covariate by geography g and time t, described above, l4jq is a
dummy variable indicating specific age group A that the prevalence point pg.. captures, and as, ar, and ag
are super-region, region, and geography random intercepts, respectively. Random effects were used in
model fitting but not in prediction.

The linear model formula for former smoking is:

20
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where PctChangeaiq 4. IS the percentage change in current smoking prevalence from the previous year,
and CSPaay,9.¢ 1S the current smoking prevalence by specific age group A, geography g, and time ¢t that
point py..¢ captures, both derived from the current smoking ST-GPR model defined above.

Supply-side estimation

The methods for modelling supply-side-level data were changed substantially from those used in GBD
2017. The raw data were domestic supply (USDA Global Surveillance Database and UN FAQ) and retail
supply (Euromonitor) of tobacco. Domestic supply was calculated as production + imports - exports. The
data went through three rounds of outliering. First, they were age-sex split using daily smoking
prevalence to generate number of cigarettes per smoker per day for a given location-age-sex-year. If more
than 12 points for a particular source-location-year (equal to over 1/3 of the split points) were above the
given thresholds, that source-location-year was outliered. A point would not be outliered if it was (in
cigarettes per smoker): under five (10-14 year olds); under 20 (males, 15-19 year olds); under 18
(females, 15-19 year olds); under 38/35 and over three (males/females, 20+ year olds). These thresholds
were chosen by visualising histograms of the data for each age-sex, as well as with expert knowledge
about reasonable consumption levels. In the second round of outliering, the mean tobacco per capita value
over a 10-year window was calculated. If a point was over 70% of that mean value away from the mean
value, it was outliered. The 70% limit was chosen using histograms of these distances. Additionally, some
manual outliering was performed to account for edge cases. Finally, data smoothing was performed by
taking a three-year rolling mean over each location-year.

Next, a simple imputation to fill in missing years was performed for all series to remove compositional
bias from our final estimates. Since the data from our main sources covered different time periods, by
imputing a complete time series for each data series, we reduced the probability that compositional bias of
the sources was leading to biased final estimates. To impute the missing years for each series, we
modelled the log ratio of each pair of sources as a function of an intercept and nested random effects on
super-region, region, and location. The appropriate predicted ratio was multiplied by each source that we
did have, and then the predictions were averaged to get the final imputed value. For example, if source A
was missing for a particular location-year, but sources B and C were present, then we predicted A twice:
once from the modelled ratio of A to B, and again from the modelled ratio of A to C. These two
predictions were then averaged. For some locations where there was limited overlap between series, the
predicted ratio did not make sense, and a regional ratio was used.

Finally, variance was calculated both across series (within a location-year) as well as across years (within
a location-source). Additionally, if a location-year had one imputed point was, the variance was
multiplied by 2. If a location-year had two imputed points, the variance was multiplied by 4. The average
estimates in each location-year were the input to an ST-GPR model. For this, we used a simple mixed
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effects model, which was modelled in log space with nested location random effects. Subnational
estimates were then further modelled by splitting the country-level estimates using current smoking
prevalence.

Theoretical minimum-risk exposure level
The theoretical minimume-risk exposure level is 0.

Exposure among current and former smokers

Identical to GBD 2017, we estimated exposure among current smokers for two continuous indicators:
cigarettes per smoker per day and pack-years. Pack-years incorporates aspects of both duration and
amount. One pack-year represents the equivalent of smoking one pack of cigarettes (assuming a 20-
cigarette pack) per day for one year. Since the pack-years indicator collapses duration and intensity into a
single dimension, one pack-year of exposure can reflect smoking 40 cigarettes per day for six months or
smoking 10 cigarettes per day for two years.

To produce these indicators, we simulated individual smoking histories based on distributions of age of
initiation and amount smoked. We informed the simulation with cross-sectional survey data capturing
these indicators, modelled at the mean level for all locations, years, ages, and sexes using ST-GPR. We
rescaled estimates of cigarettes per smoker per day to an envelope of cigarette consumption based on
supply-side data. We estimated pack-years of exposure by summing samples from age- and time-specific
distributions of cigarettes per smoker for a birth cohort in order to capture both age trends and time trends
and avoid the common assumption that the amount someone currently smokes is the amount they have
smoked since they began smoking. All distributions were age-, sex-, and region- specific ensemble
distributions, which were found to outperform any single distribution.

We estimated exposure among former smokers using years since cessation. We utilised ST-GPR to model
mean age of cessation using cross-sectional survey data capturing age of cessation. Using these estimates,
we generated ensemble distributions of years since cessation for every location, year, age group, and sex.

Relative risk

The same risk-outcome pairs from GBD 2017 were used: tuberculosis, lower respiratory tract infections,
oesophageal cancer, stomach cancer, bladder cancer, liver cancer, laryngeal cancer, lung cancer, breast
cancer, cervical cancer, colon and rectum cancer, lip and oral cancer, nasopharyngeal cancer, other
pharyngeal cancer, pancreatic cancer, kidney cancer, leukaemia, ischaemic heart disease, ischaemic
stroke, haemorrhagic stroke, subarachnoid haemorrhage, atrial fibrillation and flutter, aortic aneurysm,
peripheral arterial disease, chronic obstructive pulmonary disease, other chronic respiratory diseases,
asthma, peptic ulcer disease, gallbladder and biliary tract diseases, Alzheimer disease and other
dementias, Parkinson disease (protective), multiple sclerosis, type-I1 diabetes, rheumatoid arthritis, low
back pain, cataracts, macular degeneration, and fracture.

Dose-response risk curves

Input data for relative risks were nearly the same as in GBD 2017. The only addition was for chronic
obstructive pulmonary disease, for which a few additional studies were included. We synthesised effect
sizes by cigarettes per smoker per day, pack-years, and years since quitting from cohort and case-control
studies to produce nonlinear dose-response curves using a Bayesian meta-regression model. For outcomes
with significant differences in effect size by sex or age, we produced sex- or age-specific risk curves.
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We estimated risk curves of former smokers compared to never smokers taking into account the rate of
risk reduction among former smokers seen in the cohort and case-control studies, and the cumulative
exposure among former smokers within each age, sex, location, and year group.

Population attributable fraction
As in GBD 2017, we estimated PAFs based on the following equation:

_p(m) +p(f) [exp(x) * rr(x) + p(c) [exp(y) #rr(y) -1

PAF p(n) + p(f) [ exp(x) = rr(x) + p(c) [ exp(y) = rr(y)

where pp(nn) is the prevalence of never smokers, pp(f f) is the prevalence of former smokers, pp(cc) is
the prevalence of current smokers, exp(xx) is a distribution of years since quitting among former
smokers, rrrr(xx) is the relative risk for years since quitting, exp(yy) is a distribution of cigarettes per
smoker per day or pack-years, and rrrr(yy) is the relative risk for cigarettes per smoker per day or pack-
years.

We used pack-years as the exposure definition for cancers and chronic respiratory diseases, and cigarettes
per smoker per day for cardiovascular diseases and all other health outcomes.
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Input data and methodological summary
Exposure

Case definition

Current chewing tobacco use is defined as current use (use within the last 30 days where possible, or
according to the closest definition available from the survey) of any frequency (any, daily, or less than
daily). Chewing tobacco includes local products, such as betel quid with tobacco.

Input data

As in GBD 2017, we included sources that reported primary chewing tobacco, non-chew smokeless
tobacco, and all smokeless tobacco use among respondents over age 10. To be eligible for inclusion,
sources had to be representative for their level of estimation (ie, national sources needed to be
nationally representative, subnational sources subnationally representative). We included only self-
reported use data and excluded data from questions asking about others’ tobacco use behaviours.

We extracted primary data from individual-level microdata and survey report tabulations on chewing
tobacco, non-chew smokeless tobacco, and all smokeless tobacco use. We extracted data on current,
former, and/or ever use as well as frequency of use (daily, occasional, and unspecified, which includes
both daily and occasional smokers). Products that do not include tobacco, such as betel quid without
tobacco, were excluded or estimated separately as part of the drug use risk factor, if applicable.
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For microdata, we extracted relevant demographic information, including age, sex, location, and year, as
well as survey metadata, including survey weights, primary sampling units, and strata. This information
allowed us to tabulate individual-level data in the standard GBD five-year age-sex groups and produce
accurate estimates of uncertainty. For survey report tabulations, we extracted data at the most granular
age-sex group provided.

Age and sex splitting

We split data reported in broader age groups than the GBD five-year age groups or as both sexes
combined by adapting the method reported in Ng and colleagues
(http://jamanetwork.com/journals/jama/fullarticle/1812960) to split using a sex-geography-time-specific
reference age pattern. We separated the data into two sets: a training dataset, with data already falling into
GBD sex-specific five-year age groups, and a split dataset, which reported data in aggregated age or sex
groups. We then used spatiotemporal Gaussian process regression (ST-GPR) to estimate sex-geography-
time-specific age patterns using data in the training dataset. The estimated age patterns were then used to
split each source in the split dataset.

The ST-GPR model used to estimate the age patterns for age-sex splitting used an age weight parameter
value that minimises the effect of any age smoothing. This parameter choice allows the estimated age
pattern to be driven by data, rather than being enforced by any smoothing parameters of the model.
Because these age-sex-split datapoints will be incorporated in the final ST-GPR exposure model, we do
not want to doubly enforce a modelled age pattern for a given sex-location-year on a given aggregate
datapoint. We run three separate ST-GPR models for age-sex splitting — one for each smokeless tobacco
category (chew, non-chew, and all smokeless).

Modelling strategy

Prevalence modelling

We used a ST-GPR to model chewing tobacco prevalence. Full details on the ST-GPR method are
reported elsewhere in the Appendix. Briefly, the mean function input to GPR is a complete time series of
estimates generated from a mixed effects hierarchical linear model plus weighted residuals smoothed
across time, space, and age. The linear model formula for chewing tobacco, fit separately by sex using
restricted maximum likelihood in R, is:

18
logit(pgar) = Bo + Z Brlajay + @s +a, +ag +€gq;¢
k=1

Where lagqis @ dummy variable indicating specific age group A that the prevalence point pga:Captures,
and as, or, and og are super-region, region, and geography random intercepts, respectively. The
hyperparameters are the same as in GBD 2017.

We run three ST-GPR models for each prevalence category — one for each smokeless tobacco category
(chew, non-chew, and all smokeless).

All smokeless tobacco prevalence adjustment
Using the 1000 draws from each of the prevalence ST-GPR models, we calculated 1000 draws of
chewing tobacco prevalence divided by the sum of chewing tobacco and non-chewing tobacco prevalence
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for each location, age group, sex, and year. The draws were unordered, as we did not want to enforce an
assumption about the relationship between the levels of chewing tobacco and non-chewing tobacco
prevalence.

The draws of the ratio of chewing to non-chewing tobacco were then multiplied by the draws from the
all smokeless tobacco prevalence model to adjust the estimates to chewing tobacco prevalence. These
were then averaged to get the mean estimate. The variance across the ratios was calculated for each
location, year, age, and sex, and was added to the variance from the original all smokeless tobacco
draws.

Final chewing tobacco prevalence model

To calculate the final chewing tobacco prevalence, we ran an additional ST-GPR model with both the
original chewing tobacco data (post-age-sex splitting), as well as the adjusted data. These adjusted data
add more information to the model — as surveys will often only ask about all smokeless tobacco
consumption — while taking into consideration the uncertainty from the ratio calculation.

Theoretical minimum-risk exposure level
The theoretical minimum risk exposure level is that everyone in the population has been a lifelong
nonuser of chewing tobacco.

Relative risk

As in GBD 2017, we included outcomes based on the strength of available evidence supporting a causal
relationship. There was sufficient evidence to include Lip and oral cavity cancer and Oesophageal cancer
as health outcomes caused by chewing tobacco use.

Relative risk estimates were derived from prospective cohort studies and population-based case-control
studies. We used the same underlying effect size estimates from prospective cohort studies and
population-based case-control studies as in GBD 2017. Briefly, we did not include hospital-based case
control studies due to concerns over representativeness. We only included sources that adequately
adjusted for major confounders, especially smoking status. Summary effect size estimates were
calculated in R, using the ‘metafor’ package. We performed a random effects meta-analysis using the
DerSimonian and Laird method, which does not assume a true effect size but considers each input study
as selected from a random sample of all possible sets of studies for the outcome of interest. The
random-effects method allows for more variation between the studies, and incorporates this variance into
the estimation process. We used an inverse-variance weighting method to determine component

study weights. We found significantly different relative risks for oral cancer for males and females, and
estimated relative risks separately by sex for oral cancer alone.
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PM2.5 = particulate matter <2.5 micrometres; MCMC = Markov Chain Monte Carlo; SHS = second-hand smoke;
IHD = ischaemic heart disease; LRI = lower respiratory infections; PAFs = Population attributable fraction; TMREL
= Theoretical minimum-risk exposure level; YLL = Years of life lost; YLD = Years lived with disability; DALYs =
Disability-adjusted life-years.

Input data and methodological summary
Exposure

Case definition

We define secondhand smoke exposure as current exposure to secondhand tobacco smoke at home, at
work, or in other public places. We use household composition as a proxy for non-occupational
secondhand smoke exposure and make the assumption that all persons living with a daily smoker are
exposed to tobacco smoke. We use surveys to estimate the proportion of individuals exposed to
secondhand smoke at work. We only consider non-smokers to be exposed to secondhand smoke. Non-
smokers are defined as all persons who are not daily smokers. Ex-smokers and occasional smokers are
considered non-smokers in this analysis. Exposure is evaluated for both children and adults.

Input data
To calculate the proportion of non-smokers who live with at least one smoker, we used unit record data

on household composition, which included the ages and sexes of all persons living in the same household.
Our sources included representative major survey series with a household composition module, including
the Demographic Health Surveys (DHS), the Multiple Indicator Cluster Surveys (MICS), and the Living
Standards Measurement Surveys (LSMS); and national and subnational censuses, which included those
captured in the IPUMS project and identified using the Global Health Data Exchange catalog (GHDx).

To calculate the proportion of individuals exposed to secondhand smoke at work, by age and sex, we
used cross-sectional surveys that ask respondents about self-reported occupational secondhand smoke
exposure. Sources include the Global Adult Tobacco Surveys, Eurobarometer Surveys, and WHO STEPS
Surveys. We identified sources using the GHDx.
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No major changes have been introduced to data inputs since 2016. Given the nature of the data used in
our models (microdata), no crosswalk for case definition adjustment or age- and sex-splitting processes
were required. Estimates of daily smoking prevalence in each location were also used in our calculations,
as described in the modelling strategy section below.

Modelling strategy

Identical to GBD 2017, we estimated the probability that each person is living with a smoker and is also a
non-smoker themselves using set theory. First, household composition data were used at the individual
level to capture the ages and sexes of each person in the household. Second, we analysed surveys with
both household composition data and tobacco use questions and determined that the distribution of
household size, mean age of the household members, and the age distribution were not significantly
different between households with and without a self-reported smoker. Since we did not find that
household composition varied between smokers and non-smokers, we then used the GBD 2019 primary
daily smoking prevalence model to calculate the probability that each household member is a daily
smoker. Next, we used the probability of the union of sets on each individual household member to
calculate the overall probability that at least one of the other household members was a daily smoker.

As in GBD 2017, we incorporated occupational exposure by modelling prevalence of current exposure to
secondhand smoke at work, by age, sex, location, and year, using ST-GPR. In order to avoid double
counting we calculated the probability that an individual is exposed through either non-occupational
exposure or occupational exposure, given their age, sex, and household composition. Finally, we
multiplied this probability of exposure by the probability that the individual is not a smoker themselves
(ie, 1 minus primary daily smoking prevalence for that person’s location, year, age, and sex). We then
collapsed these individual-level probabilities to produce average probabilities of exposure by location,
year, age, and sex.

These probabilities were modelled in the GBD ST-GPR framework, which generates exposure estimates
from a mixed effects hierarchical linear model plus weighted residuals smoothed across time, space, and
age. The linear model formula was fit separately by sex using restricted maximum likelihood in R.

We used the sex-specific overall daily smoking prevalence for adults (age 15 and older) as a country-level
covariate in the model. The overall male adult daily smoking prevalence was used as the covariate for
females of all ages and for males under age 15. The overall female adult daily smoking prevalence was
used as the covariate for males age 15 and older.

All input datapoints from the probability calculation had a measure of uncertainty (variance and sample
size) coming from the uncertainty of the primary smoking prevalence model and the sample size from the
unit record data going into the modelling process. Geographical random effects were used in model fitting
but were not used in prediction.

Theoretical minimum-risk exposure level
The theoretical minimum-risk exposure level for secondhand smoke is zero exposure among non-
smokers, meaning that non-smokers would not live with any primary smokers.

Relative risks
The same risk-outcome pairs from GBD 2017 were used. For children ages 0-14, we estimated the burden

of otitis media attributable to secondhand smoke exposure. For all ages we estimated then burden of
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lower respiratory infections (LRI), and for adults greater than or equal to 25 years of age we estimated the
burden of lung cancer, chronic obstructive pulmonary disease (COPD), ischaemic heart disease, and
cerebrovascular disease attributable to secondhand smoke exposure, breast cancer, and type 2 diabetes.

For lung cancer, ischaemic heart disease, cerebrovascular disease, and LRI, we used country-specific
relative risks created using integrated exposure response curves (IER) for PMzsair pollution. IER curve
calculation was updated with the GBD 2019 cigarettes per smoker estimates. The relative risks for otitis
media,* breast cancer,? and diabetes® are derived from published meta-analyses and are the same as the
ones used in the previous GBD cycle.

We used the standard GBD population attributable fraction (PAF) equation to estimate burden based on
exposure and relative risks.
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FAO = food and agriculture organization; WHO = World Health Organization; UWNTO = World Tourism
Organization; MR BRT = a network meta-regression; DisMod ODE = the “engine” of DisMod-MR 2.1; TMREL
= Theoretical minimum-risk exposure level; LPC = litres per capita; MVA = motor vehicle accidents; PAF =
Population attributable fraction; FARS = Fatal Accident Reporting System; YLL = Years of life lost; YLD = Years
lived with disability; DALYs = Disability-adjusted life-years.

Input data and methodological summary
Exposure

Case definition
We defined exposure as the grams per day of pure alcohol consumed among current drinkers. We
constructed this exposure using the indicators outlined below:
1. Current drinkers, defined as the proportion of individuals who have consumed at least one
alcoholic beverage (or some approximation) in a 12-month period.
2. Alcohol consumption (in grams per day), defined as grams of alcohol consumed by current
drinkers, per day, over a 12-month period.
3. Alcohol litres per capita stock, defined in litres per capita of pure alcohol, over a 12-month
period.

We also used three additional indicators to adjust alcohol exposure estimates to account for different
types of bias:
1. Number of tourists within a location, defined as the total amount of visitors to a location within a
12-month period.
2. Tourists’ duration of stay, defined as the number of days resided in a hosting country.

Unrecorded alcohol stock, defined as a percentage of the total alcohol stock produced outside established
markets.
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Input data

A systematic review of the literature was performed to extract data on our primary indicators. The Global
Health Exchange (GHDx), IHME’s online database of health-related data, was searched for population
survey data containing participant-level information from which we could formulate the required alcohol
use indicators on current drinkers and alcohol consumption. Data sources were included if they captured a
sample representative of the geographical location under study. We documented relevant survey variables
from each data source in a spreadsheet and extracted using STATA 13.1 and R 3.3. A total of 6172
potential data sources were available in the GHDx, of which 5091 have been screened and 1125 accepted.

Estimates of current drinking prevalence were split by age and sex where necessary. First, studies that
reported prevalence for both sexes were split using a region-specific sex ratio estimated using MR-BRT.
Second, where studies reported estimates across hon-GBD age groups, these were split into standard five-
year age groups using the global age pattern estimated by ST-GPR.

MR-BRT sex splitting adjustment factors for current drinking

Data input Gamma Beta coefficient, Adjustment
log (95% Cl) factor*
Female: Male 0 -0.16 (-0.17,-0.14) | 0.85
Age < 50 0 0.06 (0.06,0.06) | 1.07
East Asia 0.36 -1.02 (-1.74,-0.29) | 0.36
Southeast Asia 0.64 -1.06 (-2.34,0.22) | 0.35
Central Asia 0.41 -0.35(-1.16, 0.46) | 0.70
Central Europe 0.18 -0.21(-0.58,0.14) | 0.80
Eastern Europe 0.10 -0.07 (-0.28, 0.14) | 0.93
High-income Asia Pacific 1.27 -1.11 (-4.90, 2.68) | 0.33
Western Europe 0.08 0.03 (-0.14, 0.20) 1.03
Southern Latin America 1.26 -0.67 (-4.18, 2.84) | 0.51
High-income North America 0.09 -0.07 (-0.26, 0.11) | 0.93
Caribbean 0.25 -0.52 (-1.02, -0.03) | 0.59
Andean Latin America 0.76 -0.16 (-1.66, 1.34) | 0.85
Central Latin America 0.30 -0.52(-1.12,0.08) | 0.59
Tropical Latin America 0.08 -0.61 (-0.79, -0.44) | 0.54
North Africa and Middle East 1.21 -1.44 (-3.91,1.03) | 0.24
South Asia 0.71 -1.17 (-2.57,0.23) | 0.31
Eastern sub-Saharan Africa 0.28 -0.53 (-1.10, 0.03) | 0.58
Southern sub-Saharan Africa 0.20 -0.16 (-0.56, 0.23) | 0.85
Western sub-Saharan Africa 0.32 -0.19 (-0.83, 0.45) | 0.83
Oceania 0.94 -0.54 (-2.42,1.34) | 0.58

*Adjustment factor is the transformed beta coefficient in normal space and can be interpreted as the factor by which
the alternative case definition is adjusted to reflect the ratio by which both-sex data points were split.

To allow for the inclusion of data that did not meet our reference definition for current drinking, two
crosswalks were performed using MR-BRT. The first crosswalk converted estimates of one-month
drinking prevalence to what they would be if data represented estimates of 12-month drinking prevalence.
This crosswalk incorporated two binary covariates: male and age > 50. The second crosswalk converted
estimates of one-week drinking prevalence to 12-month drinking prevalence. This crosswalk incorporated
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age < 20 and male as covariates. The covariates utilised in both crosswalks were included as both x and z
covariates. A uniform prior of 0 was set as the upper bound for the beta coefficients to enforce the logical
constraint that one-month and one-week prevalence could not be greater than 12-month prevalence.

MR-BRT crosswalk adjustment factors for alcohol use current drinking model

Data input Reference or Gamma Beta coefficient,
alternative case logit (95% CI)
definition

12-month Ref - -

prevalence

1-month Alt 0.22 -0.60 (-1.05, -0.16)

prevalence

Age =50 0.13 0.16 (-0.10, 0.43)
Male 0.29 0.01 (-0.57, 0.59)
1-week prevalence | Alt 0.46 -1.51(-2.42,-0.59)
Age <20 0.47 -0.29 (-1.34, 0.76)
Male 0.00 0.38 (0.15, 0.60)

The methods for modelling supply-side-level data were changed substantially from those used in GBD
2017. The raw data are domestic supply (WHO GISAH; FAQO) and retail supply (Euromonitor) of litres of
pure ethanol consumed. Domestic supply is calculated as the sum of production and imports, subtracting
exports. The WHO and FAO sources were combined, so that FAO data were only used if there were no
data available for that location-year from WHO. This was done because the WHO source takes into
consideration FAO values when available. Since the WHO data are given in more granular alcohol types,
the following adjustments were made:

Wine
LPC Pure Ethanol = 0.13 = (0.973)

Beer
LPC Pure Ethanol = 0.05 # (0.989)
LPC Pure Ethanol = 0.4 « (Smms)

0.91

Three outliering strategies are used to omit implausible datapoints and data that created implausible
model fluctuations. First, estimates from the current drinking model are used to calculate the grams of
alcohol consumed per drinker per day. A point is outliered if the grams of pure ethanol per drinker per
day for a given source-location-year is greater than 100 (approximately ten drinks). These thresholds were
chosen by using expert knowledge about reasonable consumption levels. In the second round of
outliering, the mean liters per capita value over a ten-year window is calculated. If a point is over 70% of
that mean value away from the mean value, it is outliered. The 70% limit was chosen using histograms of
these distances. Additionally, some manual outliering is performed to account for edge cases. Finally,
data smoothing is performed by taking a three-year rolling mean over each location-year.

Next, an imputation to fill in missing years is performed for all series to remove compositional bias from
our final estimates. Since the data from our main sources cover different time periods, by imputing a
complete time series for each data series, we reduce the probability that compositional bias of the sources
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is leading to biased final estimates. To impute the missing years for each series, we model the log ratio of
each pair of sources as a function of an intercept and nested random effects on superregion, region, and
location. The appropriate predicted ratio is multiplied by the source that we do have, which generates an
estimated value for the missing source. For some locations where there was limited overlap between
series, the predicted ratio did not make sense, and a regional ratio was used.

Finally, variance was calculated both across series (within a location-year) as well as across years (within
a location-source). Additionally, if a location-year had one imputed point, the variance was multiplied by
2. If a location-year had two imputed points, the variance was multiplied by 4. The average estimates in
each location-year were the input to an ST-GPR model. This uses a mixed-effects model modelled in log
space with nested location random effects.

We obtained data on the number of tourists and their duration of stay from the UNWTO.® We applied a
crosswalk across different tourist categories, similar to the one used for the litres per capita data, to arrive
at a consistent definition (ie, visitors to a country).

We obtained estimates on unrecorded alcohol stock from data available in WHO GISAH database,?
consisting of 189 locations. For locations with no data available, the national or regional average was
used.

For relative risks, in GBD 2016 we performed a systematic literature review of all cohort and case-control
studies reporting a relative risk, hazard ratio, or odds ratio for any risk-outcome pairs studied in GBD
2016. Studies were included if they reported a categorical or continuous dose for alcohol consumption, as
well as uncertainty measures for their outcomes, and the population under study was representative.

Modelling strategy

While population-based surveys provide accurate estimates of the prevalence of current drinkers, they
typically underestimate real alcohol consumption levels.'®*? As a result, we considered the litre per capita
input to be a better estimate of overall volume of consumption. Per capita consumption, however, does
not provide age- and sex-specific consumption estimates needed to compute alcohol attributable burden
of disease. Therefore, we use the age-sex pattern of consumption among drinkers modelled from the
population survey data and the overall volume of consumption from FAO, GISAH, and Euromonitor to
determine the total amount of alcohol consumed within a location. In the paragraphs below, we outline
how we estimated each primary input in the alcohol exposure model, as well as how we combined these
inputs to arrive at our final estimate of grams per day of pure alcohol. We estimated all models below
using 1000 draws.

For data obtained through surveys, we used spatiotemporal Gaussian process regression (ST-GPR) to
construct estimates for each location/year/age/sex. We chose to use ST-GPR due to its ability to leverage
information across the nearby locations or time periods. We also modelled the alcohol litres per capita
(LPC) data, as well as the total number of tourists, using ST-GPR.

Given the heterogeneous nature of the estimates on unrecorded consumption, as well as the wide variation
across countries and time periods, we took 1000 draws from the uniform distribution of the lowest and
highest estimates available for a given country. We did this to incorporate the diffuse uncertainty within
the unrecorded estimates reported. We used these 1000 draws in the equation below.

We adjusted the alcohol LPC for unrecorded consumption using the following equation:
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Alcohol LPC

Alcohol LPC = (1 — % Unrecorded)

We then adjusted the estimates for alcohol LPC for tourist consumption by adding in the per capita rate
of consumption abroad and subtracting the per capita rate of tourist consumption domestically.

Alcohol LPCy = Unadjusted Alcohol LPCy + Alcohol LPC pomestic consumption abroad

— Alcohol LPCTBm‘{'sc consumption domestically

Alcohol LPC; =

. . . . . . Average length of stay ;
¥ 1 Tourist Population ; « Proportion of tourists j; » Unad justed Alcohol LPC p+ i,

365

Population g

where:

I is the set of all locations, i is either Domestic consumption abroad or Tourist consumption domestically,
and d is a domestic location.

After adjusting alcohol LPC by tourist consumption and unrecorded consumption for all location/years
reported, sex-specific and age-specific estimates were generated by incorporating estimates modelled in
ST-GPR for percentage of current drinkers within a location/year/sex/age, as well as consumption trends
modelled in the ST-GPR grams per day model. We do this by first calculating the proportion of total
consumption for a given location/year by age and sex, using the estimates of alcohol consumed per day,
the population size, and the percentage of current drinkers. We then multiply this proportion of total stock
for a given location/year/sex/age by the total stock for a given location/year to calculate the consumption
in terms of litres per capita for a given location/year/sex/age. We then convert these estimates to be in
terms of grams/per day. The following equations describe these calculations:

Proportion of total consumption 4
Alcohol g/day ysq * Population;, s, * % Current drinkers s q

- Y. saAlcohol g/dayysaq * Population, s, * % Current drinkers,yq

Alcohol LPC ., * Population,;, * Proportion of total consumption
Alcohol LPC ¢, = Ly P Ly P f plion y.sa

% Current drinkers yysq * Population ;y sq

1000

Alcohol g/day ,y s q = Alcohol LPC y ¢ q * Ses

where:
I is a location, y is a year, s is a sex, and a is an age group.

We then used the gamma distribution to estimate individual-level variation within location, year, sex, age
drinking populations, following the recommendations of other published alcohol studies.”® We chose
parameters of the gamma distribution based on the mean and standard deviation of the 1,000 draws of
alcohol g/day exposure for a given population. Standard deviation was calculated using the following
formula.’® We tested several alternative models using our data and found this model performed best.
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standard deviation = mean * (0.087 * female + 1.171)

Theoretical minimum-risk exposure level

We calculated TMREL by first calculating the overall risk attributable to alcohol. We did this by
weighting each relative risk curve by the share of overall DALY for a given cause. We then took the
minimum of this overall-risk curve as the TMREL of alcohol use. More formally,

TMREL = argmin average overall risk,(g/day)

[
‘ DALY,
Average overall risk,(g/day) = Z RR;(g/day) Y DALY,
L

where:

w is the set of causes associated with alcohol, i is a given cause from that set, DALY is the global
DALY rate in 2010, and RR is the dose response curve for a given cause and exposure level in grams per
day.

In other words, we chose TMREL as being the exposure that minimises your risk of suffering burden
from any given cause related to alcohol. We weight the risk for a particular cause in our aggregation by
the proportion of DALY due to that cause (eg, since more observed people die from ischaemic heart
disease [IHD], we weight the risk for IHD more in the above calculation of average risk compared to, say,
diabetes, even if both have the same relative risk for a given level of consumption).

Relative risks

We used the studies identified through the systematic review to calculate a dose-response, modelled using
DisMod ODE. We chose DisMod ODE rather than a conventional mixed effects meta-regression because
of its ability to estimate nonparametric splines over doses (ie, for most alcohol causes, there is a non
linear relationship with different doses) and incorporate heterogeneous doses through doseintegration (ie,
most studies report doses categorically in wide ranges. DisMod ODE estimates specific doses when
categories overlap across studies, through an integration step.). We used the results of the meta-regression
to estimate a non-parametric curve for all doses between zero and 150 g/day and their corresponding
relative risks. For all causes, we assumed the relative risk was the same for all ages and sexes, with the
exception of ischaemic heart disease, ischaemic stroke, haemorrhagic stroke, and diabetes, which we
estimated by sex.

For outcomes that are by definition caused by alcohol, such as liver cancer or cirrhosis due to alcohol use,
PAFs are set to 1. PAFs for cirrhosis due to all causes that are in excess of the proportion of all cirrhosis
burden due to alcohol are proportionally redistributed over cirrhosis due to hepatitis B, hepatitis C, and
other causes.

Regarding injuries outcomes, we constructed relative risks based on chronic exposure to alcohol rather
than acute exposure immediately preceding injury, which has a weaker relationship to the outcome,
though still significant.>*821 We decided to use chronic exposure given the lack of available data on
acute exposure, as well as the lack of cohort studies using acute exposure as a metric. Further, using
chronic exposure allowed us to construct relative risks curves for unintentional injuries, interpersonal
violence, motor vehicle accidents, and self-harm using the same method as reported above.
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In the case of motor vehicle accidents, we adjusted the PAF to account for victims of drunk drivers who
are involved in accidents. Using data from the Fatality Analysis Reporting System in the US,*" we
calculated the average number of fatalities in a car crash involving alcohol, as well as the percentage of
those fatalities distributed by age and sex. We aggregated FARS data across the years 1985-2015, given
there was little variation in the data temporally and the number of cases in old age groups had too much
variance when constructing estimates by year. To adjust PAFs, we multiplied attributable deaths by the
average number of fatalities from FARS and redistributed the PAF among each population, based on the
probability of being a victim to a certain drunk driver by age and sex, based on the FARS data. The
following equation describes this process:

Y PAF; « DALY, = Avg Fatalitiesy * P(iis a victim)g
DALY;

Adjusted PAF; =

where:

i is a population by location, year, age, sex and d is the set of all age and sex exposed groups within that
location and year.

Population attributable fraction
For all causes, we defined PAF as:

1*°P(x) * RR¢(x) dx = 1 P(x) = Pc *T(p)

P‘q‘l-_]—o
PA+J—0150

PAF(x) =

P(x) * RRp(x) dx

where:

P. is the prevalence of current drinkers, P4 is the prevalence of abstainers, RR¢(x) is the relative risk
function for current drinkers and p are parameters determined by the mean and sd of exposure

We performed the above equation for 1000 draws of the exposure and relative risk models. We then
used the estimated PAF draws to calculate YLL, YLDs, and DALYS, as per the other risk factors.
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Drug use
Flowchart

Risk factor estimation

IDU exposure

Final burden estimation

Blood-borne Viral Infections

Directly calculated drug use — HIV PAF

O Input Data

@ Cause of death

@ Nonfatal

© Risk factors

@ Burden estimation
@ Covariates

DisMod — MR 2.1 = disease model - Bayesian meta-regression; IDU = injection drug use; TMREL = Theoretical
minimume-risk exposure level; PAF= Population attributable fraction; UNAIDS = Joint United Nations Programme
on HIV/AIDS; HIV = human immunodeficiency virus; YLL = Years of life lost; YLD = Years lived with disability;
DALYs = Disability-adjusted life-years.

Input data and methodological summary
Exposure

Case definition

The drug use risk factor includes four dimensions of exposure. First, we include 100% attribution of drug
use disorder estimates. Second, estimates of prevalence of opioid, amphetamine, and cocaine use disorder
are used as exposures for risk of suicide. These drug use disorders are defined based on DSM or ICD
diagnostic criteria. Third, instead of starting with an exposure model to estimate the proportion of HIV
cases due to injection drug use (IDU), we model the PAF directly, alongside proportion of HIV cases due
to sexual transmission and other routes of transmission, which mainly includes blood transfusions.
Finally, prevalence of injection drug use is used to model risk of Hepatitis B and C viruses (HBV and
HCV, respectively). Injecting drug users are at high risk of bloodborne infections due to the use of shared
needles and injection equipment. Injecting drug use is defined as current injection drug use among
individuals aged 15 to 64. The theoretical minimum-risk exposure level (TMREL) for drug use is defined
as zero exposure to drug use.

To estimate the burden of HIV cases attributable to IDU, we extracted data on the proportion of notified
HIV cases by transmission route — sexual intercourse, injecting drug use, and other — from a number of
agencies that conduct surveillance of HIV across the globe.*®

The prevalence of current injecting drug use was estimated using data from a multistage process of
systematic review. It involved multiple stages of peer and expert review, including review by the
Reference Group to the UN on HIV and injecting drug use,’ with searches of the peer-reviewed literature
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in addition to an extensive review of online grey literature databases in the drug and alcohol and HIV
fields.

In order to generate a pooled incidence rate/absolute relative risk for viral hepatitis among people who
inject drugs, we conducted a meta-analysis of longitudinal epidemiological studies that reported a
hepatitis B or hepatitis C incidence rate among persons who inject drugs.'®? We calculated confidence
intervals for the incidence rate (where no CI was reported) from a Poisson distribution around the number
of cases.

We excluded studies that focused on non-representative subgroups, such as recent injectors or
adolescents, because hepatitis incidence is far higher in those groups than for all people who inject drugs
(eg, Larney and colleagues).? We did not vary incidence among active injectors according to the
availability of blood borne virus-prevention strategies (eg, NSPs, opioid substitution therapy) because too
few studies have examined different levels of incidence according to variable coverage, and we were not
able to estimate coverage by country over time. In any case, in most countries, effective coverage of
virus-prevention strategies remains low among people who inject drugs.”’

Inputs to the model also include estimates of the incidence of hepatitis B and hepatitis C, coming from
estimation of non-fatal health outcomes in GBD. Full details on the inputs and modelling process to
produce these estimates are available in the disease-specific appendices in the GBD 2019 diseases and
injuries manuscript.

Modelling strategy

Burden of HIV attributable to injecting drug use

We estimated the proportion of HIV cases attributable to three transmission categories (sex, IDU, and
other) for all country-time periods using DisMod-MR 2.1. In previous rounds, data for estimating the
proportion of HIV cases attributable to IDU were age-split using the age pattern of the IDU exposure
model and sex-split in DisMod. In GBD 2019, these data were age- and sex-split using the estimated IDU
exposure age-sex pattern, resulting in increases in the proportion of HIV due to IDU among men and
decreases among women. We scaled the proportions from each of the three transmission models (sex,
IDU, and other) to ensure that they fit the total HIV transmission envelope by country, year, age and sex.
Scaled estimates are used as direct population attributable fractions, meaning that the proportion

coming from the model is the proportion of HIV deaths or DALY attributable to IDU.

Burden of hepatitis B and hepatitis C attributable to injecting drug use

To estimate the relative contribution of IDU to hepatitis B and C disease burden at the country, regional,
and global level, we used a cohort method. We recalibrated individuals according to history of injecting
drug use and their accumulated risk of incident hepatitis B and C due to IDU. We made use of data on
prevalence of current injecting drug use, pooled in DisMod-MR 2.1; a meta-analysis of incidence rates of
hepatitis B and hepatitis C among people who inject drugs; and estimates of population-level incidence
of hepatitis B and C between 1990 and 2019. We used back-extrapolations to estimate incidence before
1990.

To estimate the lifetime risk of being infected with hepatitis B or C, we undertook a cohort analysis for
each country, year, age, and sex category and estimated the probability of an individual having been
infected in each preceding year. One of the main inputs to this cohort method was the probability of
having injected drugs in a specific age cohort in a given calendar year. For example, for a cohort of 40-
year-olds in 2015, the relevant probability in 2005 is the estimated prevalence of injecting drug use
among 30-year-olds.
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DisMod-MR 2.1 was used to estimate the prevalence of injecting drug use with year as a covariate to
estimate the trends over time. DisMod makes an average estimate of the change in drug use over the
time period 1990-2019, and we took draws from a normal distribution of the coefficient to project IDU
prevalence backward in time to 1960 from baseline level in 1990 (assuming there was little injecting
drug use before the 1960s). In GBD 2019, prevalence of IDU was estimated as a single parameter
prevalence model in DisMod, as opposed to a full compartmental model, because factoring in cause
specific mortality resulted in underestimating prevalence in certain locations, particularly in the north
Africa and Middle East and south Asia super-regions.

Theoretical minimum-risk exposure level
The theoretical minimume-risk exposure level is defined as zero exposure to drug use.

Relative risk

We used a pooled absolute risk of hepatitis C and hepatitis B among those who have ever used injecting
drugs. Input data for this pooled absolute risk are described above, and there were no methodological

or data changes to this parameter in GBD 2019.

In GBD 2019, we updated the relative risk of suicide among those with substance use disorders to
include new studies. Six new studies were included in a meta-analysis on the relative risk of suicide due
to opioid, amphetamine, or cocaine use disorders.?®>* The meta-analysis was conducted using MR-BRT.

Compared to GBD 2017, the new data added resulted in a decrease in the relative risks and, therefore,
burden of suicide due to the use of opioids, amphetamines, and cocaine.
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Dietary risks
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FAO = food and agriculture organization; USDA = United States Department of Agriculture; RCTs = randomised
controlled trials; RR = relative risk; TMREL = Theoretical minimum-risk exposure level; LDI = lag distributed
income per capita (1$): gross domestic product per capita that has been smoothed over the preceding 10 years;
DisMod — MR 2.1 = disease model - Bayesian meta-regression; ST-GPR = spaciotemporal Gaussian process
regression; FFQ = Food Frequency Questionnaire; HHBS = Household Budge Survey; CVD = cardiovascular
disease; SSB = sugar-sweetened beverages; BMI = body-mass index; SBP = systolic blood pressure; NCD = non-
communicable disease; YLL = Years of life lost; YLD = Years lived with disability; DALYs = Disability-adjusted

life-years.

Input data and methodological summary

Exposure

Case definitions

Risk

Definition

Diet low in fruit

Average daily consumption (in grams per day) of less than 310-340 grams
of fruit including fresh, frozen, cooked, canned, or dried fruit, excluding
fruit juices and salted or pickled fruits

Diet low in vegetables

Average daily consumption (in grams per day) of less than 280-320 grams
of vegetables, including fresh, frozen, cooked, canned, or dried vegetables
and excluding legumes and salted or pickled vegetables, juices, nuts and
seeds, and starchy vegetables such as potatoes or corn

Diet low in whole grains

Average daily consumption (in grams per day) of less than 140-160 grams
of whole grains (bran, germ, and endosperm in their natural proportion)
from breakfast cereals, bread, rice, pasta, biscuits, muffins, tortillas,
pancakes, and other sources
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Average daily consumption (in grams per day) of less than 360-500 grams
Diet low in milk of milk including non-fat, low-fat, and full-fat milk, excluding soy milk
and other plant derivatives

Any intake (in grams per day) of red meat including beef, pork, lamb, and

Diet high in red meat goat but excluding poultry, fish, eggs, and all processed meats

Any intake (in grams per day) of meat preserved by smoking, curing,

Diet high in processed meat salting, or addition of chemical preservatives

Average daily consumption (in grams per day) of less than 21-22 grams of
Diet low in fibre fibre from all sources including fruits, vegetables, grains, legumes, and
pulses

Average daily consumption (in grams per day) of less than 1.06-1.1 grams

Diet low in calcium g \ . .
of calcium from all sources, including milk, yogurt, and cheese

Average 24-hour urinary sodium excretion (in grams per day) greater than

Diet high in sodium 1-5 grams

Input data

In GBD 2019, we included new dietary recall sources from a literature search of PubMed and new
sources from the IHME GHDx yearly known survey series updates in our models. We also conducted a
new systematic review for sodium. As in GBD 2017, the dietary data that we use in the models comes
from multiple sources, including nationally and subnationally representative nutrition surveys, household
budget surveys, accounts of national sales from the Euromonitor, and availability data from the United
Nations FAO Supply and Utilization Accounts (SUA).

The availability data for food groups in GBD were previously based on the FAO Food Balance Sheets
(FBS), which provide tabulated and processed data of national food supply. In GBD 2019, to more
accurately characterise the national availability of various food groups, we used more disaggregated data
on food commaodities that were included in FAO SUA and recreated the national availability of each food
group based on the GBD definition of the food group. We modelled missing country-year data from FAO
using a spatiotemporal Gaussian process regression and lag-distributed country income as the covariate.
For nutrient availability, we continued to use data from Global Nutrient Database.*

For each dietary factor, we estimated the global age pattern of consumption based on nutrition surveys (ie,
24-hour diet recall) and applied that age pattern to the all-age data (availability, sales and household
budget surveys) before the data source bias adjustment.

Our gold-standard data source for all dietary risks (except sodium) is 24-hour dietary recall surveys where
food and nutrient intake are reported or convertible to grams per person per day; the gold-standard data
source for sodium is 24-hour urinary sodium. The other data sources we use — household budget surveys,
food frequency questionnaires, sales, and availability — are treated as alternate definitions for dietary
intake and crosswalked to the gold-standard definition. In GBD 2016 and GBD 2017, we determined the
bias adjustment factors from a mixed effects linear regression. In GBD 2019, we used MR-BRT (a
network meta-regression) to determine the adjustment factors for non-gold standard data points.
Coefficients for these models can be found below in “MR-BRT crosswalk adjustment factors for all
dietary risks”.
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Types of data sources (other than 24-hour dietary recall) and covariates used in modelling of each

dietary factor

Data sources

Country-level covariate

Sales | FFQ' | HBS? | FAO
Diet low in fruits ) ) ) () Lag distributed income
Diet low in vegetables ) ) ) () Energy availability (kcal)
Diet low in whole grains - o - () Energy availability (kcal)
Diet low nuts and seeds - - ) () Energy availability (kcal)
Diet low in milk () () o () Energy availability (kcal)
Diet high in red meat ) ) ) () Energy availability (kcal)
Diet high in processed meat ) ) ) - Energy availability (kcal), pigs per
capita
Diet low in legumes () () - () EnFt)argy availability (kcal)
Diet high in sugar-sweetened S S P i Energy availability (kcal), availability
beverages of sugar
Diet low in fibre - ) - () Energy availability (kcal)
Diet suboptimal in calcium - o - () Energy availability (kcal)
Diet low in seafood omega-3 | i i PY Lag distributed income, proportion
fatty acids landlocked area
Diet Iov_v in polyunsaturated i P i PY Lag distributed income
fatty acids
Diet high in trans fatty acids | @ () - -
Diet high in sodium?® - - - -

'Food Frequency Questionnaire
2Household Budge Survey

3For sodium, we used data from the 24-hour urinary sodium and 24-hour dietary recall

MR-BRT crosswalk adjustment factors for all dietary risks

Reference
. . Data or . Beta coefficient log | Adjustment
Dietary risk | Sex input ig:ernatlve Gamma (95% ClI) factor*
definition
Calcium DR Ref
Calcium Female | FAO Alt 0.04 (0.04, 0.5) 0.96 (0.64, 1.65)
Calcium Female | FFQ Alt 0.24 -0.04 (-0.04, 0.43) 1.04 (0.59, 1.53)
Calcium Male FAO Alt 0.17 (0.17, 0.63) 0.84 (0.73,1.88)
Calcium Male FFQ Alt 0.09 (0.09, 0.55) 0.91 (0.67,1.74)
Fibre --- DR Ref --- ---
Fibre Female | FAO Alt 0.56 (0.56, 1.17) 0.57 (0.93, 3.23)
Fibre Female | FFQ Alt 0.33 0.27 (0.27,0.88) 0.76 (0.69, 2.41)
Fibre Male FAO Alt 0.55 (0.55,1.17) 0.57 (0.92, 3.22)
Fibre Male FFQ Alt 0.26 (0.26, 0.88) 0.77 (0.69, 2.4)
Fruit --- DR Ref 0.76 --- ---
Fruit Female | FAO Alt ' 0.36 (0.36, 1.83) 0.7 (0.31, 6.21)
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Fruit Female | Sales Alt 0.73(0.73, 2.19) 0.48 (0.45, 8.98)
Fruit Female | FFQ Alt -0.15 (-0.15, 1.32) 1.17 (0.19, 3.73)
Fruit Female | HHBS | Alt 0.23(0.23,1.71) 0.79 (0.27,5.5)
Fruit Male FAO Alt 0.32 (0.32,1.79) 0.73 (0.3,5.97)
Fruit Male Sales Alt 0.69 (0.69, 2.16) 0.5 (0.43, 8.64)
Fruit Male FFQ Alt -0.19 (-0.19, 1.28) 1.21 (0.18, 3.58)
Fruit Male HHBS | Alt 0.19 (0.19, 1.66) 0.83 (0.26, 5.27)
Legumes DR Ref

Legumes Female | FAO Alt -0.08 (-1.49, 1.39) 1.08 (0.22, 4)
Legumes Female | Sales Alt -0.9 (-2.31, 0.56) 2.47 (0.1, 1.75)
Legumes Female | FFQ Alt 0.74 -0.53 (-1.94, 0.95) 1.7 (0.14, 2.58)
Legumes Male FAO Alt 0.06 (-1.35, 1.53) 0.94 (0.26, 4.61)
Legumes Male Sales Alt -0.76 (-2.16, 0.7) 2.14 (0.12, 2.01)
Legumes Male FFQ Alt -0.39 (-1.79, 1.09) 1.47 (0.17, 2.98)
Milk DR Ref

Milk Female | FAO | Alt 0.27 (0.27, 2.57) 0.76 (0.16, 13.01)
Milk Female | Sales Alt 0.01 (0.01, 2.31) 0.99 (0.13,10.11)
Milk Female | FFQ Alt 0.46 (0.46, 2.78) 0.63 (0.18, 16.2)
Milk Female | HHBS | Alt 1.06 -0.61 (-0.61, 1.69) 1.84 (0.07, 5.4)
Milk Male FAO Alt 0.28 (0.28, 2.58) 0.75(0.17, 13.17)
Milk Male Sales Alt 0.03 (0.03, 2.33) 0.97 (0.13, 10.23)
Milk Male FFQ Alt 0.48 (0.48, 2.8) 0.62 (0.18, 16.43)
Milk Male HHBS | Alt -0.59 (-0.59, 1.7) 1.81 (0.07, 5.48)
Nuts DR Ref

Nuts Female | FAO Alt 0.49 (0.49, 3.63) 0.62 (0.06, 37.68)
Nuts Female | FFQ Alt -0.34 (-0.34,2.76) | 1.41(0.02, 15.75)
Nuts Female | HHBS | Alt 1.58 -0.72 (-0.72, 2.42) 2.06 (0.02, 11.27)
Nuts Male FAO Alt 0.6 (0.6, 3.73) 0.55 (0.07, 41.65)
Nuts Male FFQ Alt -0.23 (-0.23, 2.87) 1.26 (0.03, 17.58)
Nuts Male HHBS | Alt -0.62 (-0.62, 2.54) 1.85 (0.02, 12.66)
Omega-3 DR Ref

Omega-3 Male FAO Alt 0.12 -1.15(-1.15,-0.92) | 3.16 (0.25,0.4)
Omega-3 Female | FAO Alt -1.01 (-1.01, -0.78) | 2.75(0.29, 0.46)
Proc. meat DR Ref

Proc. meat Female | Sales Alt 0.79 (0.79, 3.14) 0.46 (0.19, 23.07)
Proc. meat Female | FFQ Alt -0.3 (-0.3, 2.25) 1.35 (0.05, 9.49)
Proc. meat Female | HHBS | Alt 1.21 -0.46 (-0.46, 1.89) 1.59 (0.05, 6.63)
Proc. meat Male Sales Alt 0.95 (0.95, 3.3) 0.39 (0.22, 27.03)
Proc. meat Male FFQ Alt -0.13 (-0.13, 2.42) 1.14 (0.06, 11.2)
Proc. meat Male HHBS | Alt -0.3 (-0.3, 2.06) 1.35 (0.06, 7.82)
PUFA --- DR Ref --- ---

PUFA Female | FAO Alt -0.14 (-0.14, 0.14) 1.15 (0.65, 1.15)
PUFA Female | FFQ Alt 0.14 1.05 (1.05, 1.43) 0.35(1.96, 4.18)
PUFA Male FAO Alt -0.18 (-0.18, 0.1) 1.2 (0.62, 1.1)
PUFA Male | FFQ Alt 1(1,1.38) 0.37 (1.87, 3.98)
Red meat DR Ref

Red meat Female | FAO Alt 0.83 0.89 (0.89, 2.54) 0.41 (0.45, 12.69)
Red meat Female | Sales Alt ' 1.09 (1.09, 2.74) 0.34 (0.54, 15.49)
Red meat Female | FFQ Alt -0.34 (-0.34, 1.6) 1.4 (0.11, 4.95)
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Red meat Female | HHBS | Alt 0.45(0.45,2.1) 0.64 (0.29, 8.18)
Red meat Male FAO Alt 0.89 (0.89, 2.54) 0.41 (0.45, 12.66)
Red meat Male Sales Alt 1.09 (1.09, 2.74) 0.34 (0.54, 15.43)
Red meat Male FFQ Alt -0.34 (-0.34, 1.6) 1.4 (0.11, 4.94
Red meat Male HHBS | Alt 0.45(0.45,2.1) 0.64 (0.29, 8.15)
Sodium Urinary | Ref

sodium
Sodium Female | DR Alt 0.39 -0.02 (-0.02, 0.85) 1.02 (0.38, 2.34)
Sodium Female | FFQ Alt ' 0.47 (0.47,1.29) 0.63 (0.69, 3.64)
Sodium Male DR Alt -0.06 (-0.06, 0.8) 1.06 (0.38, 2.23)
Sodium Male FFQ Alt 0.43 (0.43, 1.26) 0.65 (0.67, 3.52)
SSBs DR Ref
SSBs Female | Sales Alt 0.15(0.15,1.43) 0.86 (0.37,4.17)
SSBs Female | FFQ Alt -0.01 (-0.01, 1.32) 1.01 (0.3, 3.75)
SSBs Female | HHBS | Alt 0.61 -0.59 (-0.59, 0.68) 1.8 (0.18, 1.98)
SSBs Male Sales Alt 0.35(0.35, 1.63) 0.7 (0.45,5.1)
SSBs Male FFQ Alt 0.19 (0.19, 1.53) 0.83 (0.37,4.6)
SSBs Male HHBS | Alt -0.39 (-0.39, 0.89) 1.48 (0.22, 2.43)
Trans fat DR Ref
Trans fat Male Sales Alt -0.23 (-1.27, 0.94) 1.25 (0.28, 2.55)
Trans fat Female | Sales Alt 0.22 -0.23 (-1.27, 0.94) 1.25 (0.28, 2.55)
Trans fat Male FFQ Alt 0.59 (-2.72, 4.23) 0.56 (0.07, 68.72)
Trans fat Female | FFQ Alt 0.86 (-2.63, 4.9) 0.42 (0.07, 134.0)
Vegetables DR Ref
Vegetables Female | FAO Alt 0.12 (0.12, 1.33) 0.89 (0.31, 3.78)
Vegetables Female | Sales Alt 0.62 (0.62, 1.83) 0.54 (0.51, 6.21)
Vegetables Female | FFQ Alt -0.05 (-0.05, 1.16) 1.05 (0.26, 3.18)
Vegetables Female | HHBS | Alt 0.64 0.1(0.1,1.31) 0.91 (0.3, 3.69)
Vegetables Male FAO Alt 0.16 (0.16, 1.37) 0.85(0.32, 3.94)
Vegetables Male Sales Alt 0.66 (0.66, 1.87) 0.52 (0.53, 6.49)
Vegetables Male FFQ Alt -0.01 (-0.01,1.2) 1.01 (0.27, 3.32)
Vegetables Male HHBS | Alt 0.14 (0.14, 1.35) 0.87 (0.32, 3.85)
Whole grains | --- DR Ref
Whole grains | Female | FAO Alt 1.94 (1.94, 3.37) 0.14 (1.82, 29.05)
Whole grains | Female | FFQ Alt 0.69 -0.35 (-0.35, 1.37) 1.42 (0.13, 3.94)
Whole grains | Male FAO Alt 2.09 (2.09, 3.52) 0.12 (2.12, 33.76)
Whole grains | Male FFQ Alt -0.2 (-0.2, 1.52) 1.22 (0.15, 4.58)

*Adjustment factor is the transformed beta coefficient in normal space and can be interpreted as the factor by
which the alternative case definition is adjusted to reflect what it would have been if measured as the reference.

Modelling strategy
Exposure model

We use a spatiotemporal Gaussian process regression (ST-GPR) framework to estimate the mean intake
of each dietary factor by age, sex, country, and year. In GBD 2019, we removed lag-distributed income as
a covariate from most of our models and added country-level energy availability. To characterise the
distribution of each dietary factor at the population level, we use an ensemble approach that separately fit
12 distributions for individual-level microdata to specific to each data source’s sampled population. The
respective goodness of fit of each family was assessed, and a weighting scheme was determined to
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optimise overall fit to the unique distribution of each risk factor. A global mean of the weights for each
risk factor’s data sources was created. We then determined the standard deviation of each population’s
consumption through a linear regression that captured the relationship between the standard deviation and
mean of intake in nationally representative nutrition surveys using 24-hour diet recalls:

In (Standard deviation) = f; + 5, »* In (Mean;)

Then we applied the coefficients of this regression to the outputs of our ST-GPR model to calculate the
standard deviation of intake by age, sex, year, and country. We also quantified the within-person
variation in consumption of each dietary component and adjusted the standard deviations accordingly.

Theoretical minimum-risk exposure level

The dietary TRMELSs were updated for GBD 2019. For harmful dietary risks other than sodium, TMREL
was set to zero. For protective dietary risk factors, we first calculated the level of intake associated with
the lowest risk of mortality from each disease endpoint based on the 85th percentile of intake across all
epidemiological studies included in the meta-analysis of the risk-outcome pair. Then we calculated the
TMREL as the weighted average of these numbers using the global number of deaths from each

outcome as the weight.

Relative risks

For GBD 2019, we performed systematic reviews for each dietary risk and its related outcomes. Using
the sources identified during these searches, we incorporated the most recent epidemiological evidence
assessing the relationship between each GBD dietary risk factor and related outcomes in our relative risk
analysis. After evaluating all available evidence, we found sufficient evidence on the casual relationship
for 8 new R-O pairs and insufficient evidence for 5 old R-O pairs. Based on these results, we updated the
R-O pairs used the GBD dietary risk factor analysis in the following ways:

Removed:

Diet low in fruit and nasopharynx cancer

Diet low in fruit and other pharynx cancer

Diet low in fruit and oesophageal cancer

Diet low in fruit and larynx cancer

Diet low in whole grains and haemorrhagic stroke

Added:

Diet low in whole grains and colon and rectum cancer
Diet high in red meat and breast cancer

Diet high in red meat and ischaemic heart disease
Diet high in red meat and haemorrhagic stroke

Diet high in red meat and ischaemic stroke

Diet low in fibre and ischaemic stroke

Diet low in fibre and haemorrhagic stroke

Diet low in fibre and diabetes mellitus

Additionally, based on the most recent epidemiological evidence and GBD 2019 newly developed
methods for characterising the risk curve, we updated the dose-response curve of relative risks for all
dietary risks. For sodium, we continued to estimate its effect on cardiovascular disease based on the
effect of sodium on systolic blood pressure.
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There is a well-documented attenuation of the risk for cardiovascular disease due to metabolic risks
factors throughout one’s life. To incorporate this age trend in the relative risks, we first identified the
median age-at-event across all cohorts and considered that as the reference age group. We then
assigned our newly estimated risk curves to this reference age group. Then, we derived the percentage
change in relative risks between each age group and the reference age group by averaging percentage
changes in relative risks of all metabolic mediators. The three cardiovascular disease outcomes for
dietary risks are haemorrhagic stroke (including intracerebral hemmorhage and subarachnoid
hemmaorhage), ischaemic stroke, and ischaemic heart disease, and the effects of dietary risks on them
are mediated through high systolic blood pressure, cholesterol (not included for haemorrhagic stroke),
and fasting plasma glucose. Since the effect of diet is estimated independently of body-mass index (BMI)
in the GBD, BMI was not included as a mediator in the RR age trend analysis.
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Unsafe sex

Flowchart
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UNAIDS = Joint United Nations Programme on HIVV/AIDS; HIV = human immunodeficiency virus; DisMod-MR
2.1 = disease model - Bayesian meta-regression; IDU = injectable drug use; STIs = sexually transmitted infections;
YLL = Years of life lost; YLD = Years lived with disability; DALYs = Disability-adjusted life-years.

Input data and methodological summary
Exposure

Case definition

Unsafe sex is defined as the risk of disease due to sexual transmission. The outcomes associated with
unsafe sex that we estimate for GBD include HIV, cervical cancer, and all sexually transmitted diseases
(STDs) except for those in neonates from vertical transmission, including HIV, Opthalmia neonatorum
and neonatal syphilis. We assumed 100% of cervical cancer and STDs were attributable to unsafe sex and
modelled the proportion of HIV incidence occurring through sexual transmission to estimate the
attributable burden for HIV due to unsafe sex. The theoretical minimum level (TMREL) for unsafe sex is
defined as the absence of disease transmission due to sexual contact.

Input data

To be used in our models, sources must report HIV cases attributable to various modes of transmission.
We screened UNAIDS country progress reports and searched government epidemiological surveillance
records for these data. The primary data sources we used were UNAIDS, the European CDC, and the US
CDC.

We excluded all extractions where the “other” category for HIV transmissions accounted for greater than
25% of all cases. We believe that such high proportions raise concerns about the quality of reporting.

Modelling strategy

We modelled the proportion of HIV cases attributable to unsafe sex. To do this we collected and cleaned
data, ran three DisMod-MR models (HIV attributable to sex, HIV attributable to injection drug use, HIV
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attributable to other routes of transmission), adjusted results of the three DisMod-MR models to sum to
one, and then assigned the proportions as direct PAFs.

No country-level covariates were included in the models. We tested an injection drug use (IDU) covariate
— an opioid use covariate in the proportion HIV due to drug use model — but found no significant
coefficients, so excluded them from the final model.

Since all-age and both-sex datapoints represent the vast majority of the available data, we derived an age
sex pattern for the HIV-IDU transmission model from the age-sex pattern present in the GBD 2017
population attributable fraction for hepatitis B attributable to IDU (the model for injecting drug use and
hepatitis estimates the cumulative exposure to injecting drug use to capture all infections in people with a
history of injecting even if in a more distant past). Assuming the proportion of HIV due to other
transmission is constant over age and by sex, the age-sex pattern for the proportion of HIV due to sexual
transmission was set to be the complement to 1 of the age-sex pattern for the proportion of HIV due to
IDU. The all-age and both-sex data were split according to these age-sex patterns, and the three HIV
transmission DisMod-MR models were run on the age- and sex-split data. In previous GBD rounds, only
age-splitting had used this approach, while sex-splitting occurred within DisMod-MR. Since most data
are for both sexes combined, using the sex ratio — in addition to the age pattern from the IDU-Hepatitis B
PAF — is much more informative. The impact of this change resulted in general increases in proportion
HIV due to sexual transmission among females, as they generally had lower IDU rates compared to
males.

In GBD 2019, we also changed the proportion HIV due to sex DisMod-MR model to run in complement
(1-proportion) space. Since proportions were high in most countries, modelling in complement space
resulted in a better model fit. Additional priors were set to inform an age pattern: zero proportion HIV
transmission due to IDU before age 15, zero proportion HIV transmission due to sex before age 10 (100
in complement space), and 100% transmission due to other before age 10. The results from these HIV
transmission models were adjusted to sum to 100% for a given country-year-age-sex group at each of
1,000 draws.

Theoretical minimum-risk exposure level
The theoretical minimum level used for unsafe sex is the absence of disease transmission due to sexual
contact.

Population attributable fraction calculation

Based on evidence in the literature, we attributed 100% of cervical cancer to unsafe sex. These sources
state that HPV infection is necessary for cervical cancer to develop and that HPV is only spread through
sexual contact. The proportion of STDs attributable to unsafe sex was also 100%.

For HIV, the results from the single parameter proportion DisMod-MR model for HIV transmission due
to sex after squeezing were used directly as the population attributable fraction.
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Low physical activity

Flowchart

T

IHD = ischaemic heart disease; MET = metabolic equivalent of task; GBD = Global Burden of Disease Study;
NHANES = National Health and Nutrition Examination Survey; PAF = Population attributable fraction; TMREL =
Theoretical minimum-risk exposure level; YLL = Years of life lost; YLD = Years lived with disability; DALYSs =
Disability-adjusted life-years.

Input data and methodological summary
Exposure

Case definition

We measure physical activity performed by adults older than 25 years of age, for duration of at least ten
minutes at a time, across all domains of life (leisure/recreation, work/household and transport). We use
frequency, duration and intensity of activity to calculate total metabolic equivalent-minutes per week.
MET (Metabolic Equivalent) is the ratio of the working metabolic rate to the resting metabolic rate. One
MET is equivalent to 1 kcal/kg/hour and is equal to the energy cost of sitting quietly. A MET is also
defined as the oxygen uptake in ml/kg/min with one MET equal to the oxygen cost of sitting quietly,
around 3.5 ml/kg/min.

Input data

We included surveys of the general adult population that captured self-reported physical activity in all
domains of life (leisure/recreation, work/household and transport), where random sampling was used.
Data were primarily derived from two standardised questionnaires: The Global Physical Activity
Questionnaire (GPAQ)! and the International Physical Activity Questionnaire (IPAQ)?, although we
included other survey instruments that asked about intensity, frequency and duration of physical
activities performed across all activity domains.

Due to a lack of a consistent relationship on the individual level between activity performed in each
domain and total activity, we were not able to use studies that included only recreational/leisure activities.

Physical activity level is categorised by total MET-minutes per week using four categories based on

rounded values closest to the quartiles of the global distribution of total MET-minutes/week. The lower
limit for the Level 1 category (600 MET-min/week) is the recommended minimum amount of physical
activity to get any health benefit. We used four categories with higher thresholds rather than the GPAQ
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and IPAQ recommended 3 categories to better capture any additional protective effects from higher
activity levels.

e Level 0: <600 MET-min/week (inactive)

o Level 1: 600-3999 MET-min/week (low-active)

o Level 2: 4000-7,999 MET-min/week (moderately-active)
e Level 3: > 8,000 MET-min/week (highly active)

The GHDx was used to locate all surveys that use the GPAQ or IPAQ questionnaire. Although there were
many other surveys that focused specifically on leisure activity, we were unable to use these sources
because they did not comprise all three domains (work, transport and leisure). In addition, we excluded
any surveys that did not report frequency, duration, and intensity of activity.

Modelling strategy

DisMod modelling

For this round of the GBD, we have chosen to use a machine learning crosswalk to predict IPAQ
estimates for GPAQ results and GPAQ estimates for IPAQ results, with original and estimated results
then being combined to get one comprehensive IPAQ dataset and one comprehensive GPAQ dataset. We
then estimated the proportion of each country/year/age/sex subpopulation in each of the above four
activity levels using 12 separate Dismod models (one set of six for IPAQ and one for GPAQ). We use six
categories of physical activity prevalence rather than four to accommodate the different MET-
minute/week cutoffs presented in tabulated data sources where individual unit record data was not
available. Since the accepted threshold/definition for inactivity is consistently <600 MET-minutes/week,
the vast majority of tabulated data was broken down into proportion inactive (model A) and proportion
low, moderate or highly active (model B).

Label MET-min/week Name of sequelae in online visualisation tool
A | inactive <600 Physical inactivity and low physical activity,
inactive
B | low/moderately/highly | 00 Physical inactivity and low physical activity,
active low/moderately/highly active
C | low active 600-3999 Physical inactivity and low physical activity,
low active
D | moderately/highly >4000 Physical inactivity and low physical activity,
active moderately/highly active
E | moderately active 4000-7999 Physical inactivity and low physical activity,
moderately active
F | highly active 000 Physical inactivity and low physical activity,
highly active

These models have mesh points at 0 15 25 35 45 55 65 75 85 100, and a study-level fixed effect on
integrand variance (Z-cov) for whether a study was nationally representative or not, to account for the
heterogeneity introduced by studies that are not generalisable to the entire population. They also have
national level fixed effects on prevalence of obesity.

After DisMod, we rescale each of the 6 models specific to each data source so that the proportions sum to
one. Since we have the most data for models A and B, we rescale the sum of the proportion in each
category to be equal to one. Next we rescale the sum of model C and D to be equal to the rescaled value
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from model B. Then we rescale the sum of models E and F to be equal to the rescaled value from model
D. After these three rescales we are left with a proportion for each of the four categories that all sum to 1.
Scaled results for each data source are then hybridised to produce only one set of results for the
prevalence of the four categories of physical activity.

Similar to the previous round, we have not directly estimated total MET-minutes per week globally.
Although, this year we made use of two specific machine learning algorithms (Random Forest and
XGBoost) that were trained using data that could characterise the relationship between total MET-
mins/week and each of the categorical prevalences of physical activity. This resulted in country-year-age-
sex specific estimates of total physical activity in the form of MET-minutes per week.

Utilising microdata on total MET-mins per week from individual-level surveys, we characterised the
distribution of activity level at the population level. We then used an ensemble approach to distribution
fitting, borrowing characteristics from individual distributions to tailor a unique distribution to fit the data
using a weighting scheme. We characterised the standard deviation of each population’s activity through
a linear regression that captured the relationship between standard deviation and mean activity levels in
nationally representative IPAQ surveys:

In (Standard deviation)
= By + B x In(Mean;)+ B, x Age; + B3 X SR; + [, % Fem;

Age; is the youngest age in population i’s age group, SR, is the super-region in which the population lives,
and Fem; is a Boolean value depicting whether the population is female. We then applied the coefficients
of this regression to the outputs of our estimate of total MET-minutes per week regression outputs to
calculate the standard deviation by country, year, age, and sex.

Theoretical minimum-risk exposure level
The theoretical minimum-risk exposure level for physical inactivity is 3000-4500 MET-min per week,
which was calculated as the exposure at which minimal deaths across outcomes occurred.®

Relative risk

We used a dose-response meta-analysis of prospective cohort studies to estimate the effect size of the
change in physical activity level on breast cancer, colon cancer, diabetes, ischemic heart disease and
ischemic stroke.®

There is a well-documented attenuation of the risk for cardiovascular disease and diabetes due to
metabolic risks factors throughout one’s life. To incorporate this age trend in the relative risks, we first
identified the median age-at-event across all cohorts and considered that as the reference age-group. We
then assigned our risk curves to this reference age group. Then, we derived the percent change in relative
risks between each age group and the reference age group by averaging percentage changes in relative
risks of all metabolic mediators.
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High fasting plasma glucose
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PAF = Population attributable fraction; TMREL = Theoretical minimum-risk exposure level; FPG = fasting plasma
glucose; YLL = Years of life lost; YLD = Years lived with disability; DALYs = Disability-adjusted life-years.

Input data and methodological summary
Exposure

Case definition

High fasting plasma glucose (FPG) is measured as the mean FPG in a population, where FPG is a
continuous exposure in units of mmol/L. Since FPG is along a continuum, we define high FPG as any
level above the TMREL, which is 4.8-5.4 mmol/L.

Input data
We conducted a systematic review for FPG and diabetes in GBD 2019. We use all available sources on
FPG and prevalence of diabetes in the FPG model.

1. Search terms:

Diabetes Mellitus search string: (diabetes[TI] AND (prevalence[TIAB] OR incidence[TIAB])) OR
(‘Diabetes Mellitus'TMeSH Terms] AND ‘epidemiology' [MeSH Terms]) OR (diabetes[TI] AND
‘epidemiology'[MeSH Terms]) NOT gestational[All Fields] NOT (‘neoplasms'[MeSH Terms] OR
'neoplasms'[All Fields] OR 'cancer'[All Fields]) NOT ('mice'[MeSH Terms] OR 'mice'[All Fields]) NOT
(‘schizophrenia'[MeSH Terms] OR 'schizophrenia’[All Fields]) NOT (‘emigrants and immigrants'[MeSH
Terms] OR (‘emigrants'[All Fields] AND ‘immigrants'[All Fields]) OR ‘emigrants and immigrants'[All
Fields] OR 'immigrants'[All Fields]) NOT (‘pregnancy'[MeSH Terms] OR 'pregnancy'[All Fields] OR
‘gestation'JAll Fields]) NOT (‘rats'[MeSH Terms] OR 'rats'[All Fields] OR 'rat'TAll Fields]) NOT
(‘kidney'[MeSH Terms] OR 'kidney'[All Fields]) NOT renal[All Fields] NOT ('vitamins'[Pharmacological
Action] OR 'vitamins'[MeSH Terms] OR ‘vitamins'[All Fields] OR 'vitamin'[All Fields])

And

FPG search string: ((“glucose”[Mesh] OR “hyperglycemia”’[Mesh] OR “prediabetic state”[Mesh]) AND
"Geographic Locations"[Mesh] NOT "United States"[Mesh]) AND ("humans”[Mesh] AND
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"adult"[MeSH]) AND ("Data Collection"[Mesh] OR "Health Services Research"[Mesh] OR "Population
Surveillance"[Mesh] OR "Vital statistics"[Mesh] OR "Population"[Mesh] OR "Epidemiology"[Mesh] OR
surve*[TiAb]) NOT Comment[ptyp] NOT Case Reports[ptyp]) NOT "hospital"[TiAb]

Search date: October 17, 2018. The search took place for the following dates: 10/15/2017-10/16/2018.
The number of studies returned was 717, and the number of studies extracted was 36.

Data inputs come from 3 sources:

o Estimates of mean FPG in a representative population
o Individual-level data of fasting plasma glucose measured from surveys
o Estimates of diabetes prevalence in a representative population

Data sources that did not report mean FPG or prevalence of diabetes are excluded from analysis. When a
study reported both mean fasting plasma glucose (FPG) and prevalence of diabetes, we use the mean FPG
for exposure estimates. Where possible, individual-level data supersede any data described in a study.
Individual-level data are aggregated to produce estimates for each 5-year age group, sex, location, and
year of a survey.

Modelling strategy

Data processing
We perform several processing steps to the data in order to address sampling and measurement
inconsistencies that will ensure the data are comparable.

1. Small sample size
Estimates in a sex and age group with a sample size <30 persons is considered a small sample
size. In order to avoid small sample size problems that may bias estimates, data are collapsed into
the next age group in the same study till the sample size reach at least 30 persons. The intent of
collapsing the data is to preserve as much granularity between age groups as possible. If the entire
study sample consists of <30 persons and did not include a population-weight, the study is
excluded from the modelling process.

2. Crosswalks
We predicted mean FPG from diabetes prevalence using an ensemble distribution. We
characterised the distribution of FPG using individual-level data. Details on the ensemble
distribution can be found elsewhere in the Appendix. Before predicting mean FPG from
prevalence of diabetes, we ensured that the prevalence of diabetes was based on the reference
case definition: fasting plasma glucose (FPG) >126 mg/dL (7 mmol/L) or on treatment. For more
details on how the case-definition crosswalk is conducted, please see the diabetes mellitus
appendix in “Global, regional, and national incidence, prevalence, and years lived with disability
for 354 diseases and injuries for 195 countries, 1990-2019: a systematic analysis for the Global
Burden of Disease Study 2019”2

Exposure modelling

Exposure estimates are produced for every year between 1980 to 2019 for each national and subnational
location, sex, and for each 5-year age group starting from 25 years. As in previous rounds of GBD, we
used a Spatio-Temporal Gaussian Process Regression (ST-GPR) framework to model the mean fasting
plasma glucose at the location-, year-, age-, and sex- level.
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Fasting plasma glucose is frequently tested or reported in surveys aiming at assessing the prevalence of
diabetes mellitus. In these surveys, the case definition of diabetes may include both a glucose test and
questions about treatment for diabetes. People with positive history of diabetes treatment may be
excluded from the FPG test. Thus, the mean FPG in these surveys would not represent the mean FPG in
the entire population. In this event, we estimated the prevalence of diabetes assuming a definition of
FPG>126 mg/dL (7mmol/L), then crosswalked it to our reference case definition, and then predicted
mean FPG.

To inform our estimates in data-sparse countries, we systematically tested a range of covariates and
selected age specific prevalence of obesity as a covariate based on direction of the coefficient and
significance level.

Mean FPG is estimated using a mixed-effects linear regression, run separately by sex:
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where poverweight, , IS the prevalence of overweight, 1a is an indicator variable for a fixed effect on a given
5-year age group, and o o o are random effects at the super-region, region, and country level,

respectively. The estimates were then propagated through the ST-GPR framework to obtain 1000 draws
for each location, year, age, and sex.

Theoretical minimum-risk exposure level

The theoretical minimum-risk exposure level (TMREL) for FPG is 4.8-5.4 mmol/L. This was calculated
by taking the person-year weighted average of the levels of FPG that were associated with the lowest risk
of mortality in the pooled analyses of prospective cohort studies.

Relative risks
GBD 2019 estimates 15 outcomes due to high fasting plasma glucose (continuous risk) or diabetes
(categorical risk).

Risk Outcome

Fasting plasma glucose Ischemic heart disease

Fasting plasma glucose Ischemic stroke

Fasting plasma glucose Subarachnoid hemorrhage

Fasting plasma glucose Intracerebral hemorrhage

Fasting plasma glucose Peripheral vascular disease

Fasting plasma glucose Type 1 diabetes

Fasting plasma glucose Type 2 diabetes

Fasting plasma glucose Chronic kidney disease due to Type
1 diabetes

Fasting plasma glucose Chronic kidney disease due to Type
2 diabetes

Diabetes mellitus Drug-resistant tuberculosis

Diabetes mellitus Drug-susceptible tuberculosis

Diabetes mellitus Multidrug-resistant tuberculosis
without extensive drug resistance
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Diabetes mellitus

Extensively drug-resistant
tuberculosis

Diabetes mellitus

Liver cancer due to NASH

Diabetes mellitus

Liver cancer due to other causes

Diabetes mellitus

Pancreatic cancer

Diabetes mellitus

Ovarian cancer

Diabetes mellitus

Colon and rectum cancer

Diabetes mellitus

Bladder cancer

Diabetes mellitus

Lung cancer

Diabetes mellitus

Breast cancer

Diabetes mellitus Glaucoma
Diabetes mellitus Cataracts
Diabetes mellitus Dementia

Relative risks for High Fasting Plasma Glucose (continuous risk)

After a review of the chronic kidney disease literature, we determined that there is only an attributable
risk of chronic kidney disease due to diabetes type 1 and chronic kidney disease due to diabetes type 2 to
FPG. Thus, in GBD 2019 we removed chronic kidney disease due to glomerulonephritis, chronic kidney
disease due to hypertension, chronic kidney disease due to other causes as an outcome.

Relative risks (RR) were obtained from dose-response meta-analysis of prospective cohort studies. Please
see the citation list for a full list of studies that are utilised. For cardiovascular outcomes, we estimated
age-specific RRs using DisMod-MR 2.1 with log (RR) as the dependent variable and median age at event
as the independent variable with an intercept at age 110. Morbidity and mortality directly caused by
diabetes type 1 and diabetes type 2 is considered directly attributable to FPG.
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High body-mass index
Flowchart, Adult (ages 20+) high body-mass index
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Flowchart, Childhood (ages 2-19) high body-mass index
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Input data and methodological summary
Exposure

Case definition

High body-mass index (BMI) for adults (ages 20+) is defined as BMI greater than 20 to 25 kg/m?. High
BMI for children (ages 1-19) is defined as being overweight or obese based on International Obesity Task
Force standards.

Input data
In GBD 2019, new data were added from sources included in the annual GHDx update of known survey

series. We conducted a systematic review in GBD 2017 to identify studies providing nationally or
subnationally representative estimates of overweight prevalence, obesity prevalence, or mean body-mass
index (BMI). We limited the search to literature published between January 1, 2016, and December 31,
2016, to update the systematic literature search previously performed as part of GBD 2015.

The search for adults was conducted on 4 January 2017, using the following terms:

((("Body Mass Index"[Mesh] OR "Overweight"[Mesh] OR "Obesity"[Mesh]) AND ("Geographic
Locations"[Mesh] NOT “United States”[Mesh]) AND ("humans"[Mesh] AND "adult"[MeSH]) AND
("Data Collection"[Mesh] OR "Health Services Research"[Mesh] OR "Population Surveillance"[Mesh]
OR "Vital statistics"[Mesh] OR "Population"[Mesh] OR "Epidemiology"[Mesh] OR "surve*"[TiAb])
NOT (Comment[ptyp] OR Case Reports[ptyp] OR "hospital"[TiAb])) AND (*2016/01/01"[Date
Publication] : "2016/12/31"[Date - Publication]))

The search for children was conducted on 4 August 2016, using the following terms: ((("Body Mass
Index"[Mesh] OR "Overweight"[Mesh] OR "Obesity"[Mesh]) AND ("Geographic Locations"[Mesh]
NOT “United States”’[Mesh]) AND ("humans"[Mesh] AND "child"[MeSH]) AND ("Data
Collection"[Mesh] OR "Health Services Research”[Mesh] OR "Population Surveillance"[Mesh] OR
"Vital statistics"[Mesh] OR "Population"[Mesh] OR "Epidemiology”[Mesh] OR "surve*"[TiAb]) NOT
(Comment[ptyp] OR Case Reports[ptyp] OR "hospital"[TiAb])) AND ("2016/01/01"[Date - Publication] :
"2016/12/31"[Date - Publication]))

Eligibility criteria

We included representative studies providing data on mean BMI or prevalence of overweight or obesity
among adults or children. For adults, studies were included if they defined overweight as BMI>25 kg/m?
and obesity as BMI>30 kg/m?, or if estimates using those cutoffs could be back-calculated from reported
categories. For children (children ages 2—19), studies were included if they used International Obesity
Task Force (IOTF) standards to define overweight and obesity thresholds. We only included studies
reporting data collected after January 1, 1980. Studies were excluded if they used non-random samples
(eg, casecontrol studies or convenience samples), conducted among specific subpopulations (eg, pregnant
women, racial or ethnic minorities, immigrants, or individuals with specific diseases), used alternative
methods to assess adiposity (eg, waist-circumference, skin-fold thickness, or hydrodensitometry), had
sample sizes of less than 20 per age-sex group, or provided inadequate information on any of the
inclusion criteria. We also excluded review articles and non-English-language articles.
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Data collection process

Where individual-level survey data were available, we computed mean BMI using weight and height. We
then used BMI to determine the prevalence of overweight and obesity. For individuals aged over 19 years,
we considered them to be overweight if their BMI was greater than or equal to 25 kg/m?, and obese if
their BMI was greater than or equal to 30 kg/m?. For individuals aged 2 to 19 years, we used monthly
IOTF cutoffs? to determine overweight and obese status when age in months was available. When only
age in years was available, we used the cutoff for the midpoint of that year. Obese individuals were also
considered to be overweight. We excluded studies using the World Health Organization (WHO) standards
or country-specific cutoffs to define childhood overweight and obesity. At the individual level, we
considered BMI<10 kg/m? and BMI>70 kg/m? to be biologically implausible and excluded those
observations.

The rationale for choosing to use the IOTF cutoffs over the WHO standards has been described
elsewhere.! Briefly, the IOTF cutoffs provide consistent child-specific standards for ages 2—18 derived
from surveys covering multiple countries. By contrast, the WHO growth standards apply to children
under age 5, and the WHO growth reference applies to children ages 5-19. The WHO growth reference
for children ages 5-19 was derived from United States data, which are less representative than the
multinational data used by IOTF. Additionally, the switch between references at age 5 can produce
artificial discontinuities. Given that we estimate global childhood overweight and obesity for ages 2-19
(with ages 19 using standard adult cutoffs), the IOTF cutoffs were preferable. Additionally, we found that
IOTF cutoffs were more commonly used in scientific literature covering childhood obesity. From report
and literature data, we extracted data on mean BMI, prevalence of overweight, and prevalence of obesity,
measures of uncertainty for each, and sample size, by the most granular age and sex groups available.
Additionally, we extracted the same study-level covariates as were extracted from microdata
(measurement, urbanicity, and representativeness), as well as location and year.

In addition to the primary indicators described above, we extracted relevant survey-design variables,
including primary sampling unit, strata, and survey weights, which were used to tabulate individual-level
microdata and produce accurate measures of uncertainty. We extracted three study-level covariates: 1)
whether height and weight data were measured or self-reported; 2) whether the study was predominantly
conducted in an urban area, rural area, or both; and 3) the level of representativeness of the study
(national or subnational).

Finally, we extracted relevant demographic indicators, including location, year, age, and sex. We
estimated the standard error of the mean from individual-level data, where available, and used the
reported standard error of the mean for published data. When multiple data sources were available for the
same country, we included all of them in our analysis. If data from the same data source were available in
multiple formats such as individual-level data and tabulated data, we used individual-level data.

Modelling strategy

Age and sex splitting

Any report or literature data provided in age groups wider than the standard five-year age groups or as
both sexes combined were split using the approach used by Ng and colleagues.? Briefly, age-sex patterns
were identified using sources with data on multiple age-sex groups and these patterns were applied to split
aggregated report and literature data. Uncertainty in the age-sex split was propagated by multiplying the
standard error of the data by the square root of the number of splits performed. We did not propagate the
uncertainty in the age pattern and sex pattern used to split the data as they seemed to have small effect.

141



Self-report bias adjustment
We included both measured and self-reported data. We tested for bias in self-report data compared to
measured data, which is considered to be the gold-standard. There was no clear direction of bias for
children ages 2—14, so for these age groups we only included measured data. For individuals ages 15 and
above, we adjusted self-reported data for overweight prevalence and obesity prevalence. In GBD 2017,
the self-report bias adjustment used a nested hierarchical mixed-effects regression model. This approach
was updated in GBD 2019 to utilise the power of MR-BRT. For both overweight and obesity, we fit sex-
specific MR-BRT models on the logit difference between measured and self-reported with a fixed effect
on super-region. The bias coefficients derived from these two models are below.

MR-BRT self-report crosswalk adjustment factors for overweight prevalence

Model Data input Reference or Gamma | Beta coefficient
alternative case logit (95% CI)
definition

Females | Measured data Ref 0.26

Self-reported data (southeast Asia, Alt -0.53 (-1.03, -0.04)

east Asia, and Oceania

Self-reported data (central Europe, Alt -0.20 (-0.69, 0.30)

eastern Europe, and central Asia)

Self-reported data (high-income) Alt -0.25 (-0.75, 0.24)

Self-reported data (Latin America Alt -0.19 (-0.69, 0.31)

and Caribbean)

Self-report data (north Africa and Alt -0.38 (-0.89, 0.11)

Middle East)

Self-report data (south Asia) Alt 0.36 (-0.14, 0.85)

Self-report data (sub-Saharan Africa) | Alt -0.26 (-0.76, 0.24)

Males Measured data Ref 0.43

Self-reported data (southeast Asia, Alt -0.36 (-1.17, 0.50)

east Asia, and Oceania

Self-reported data (central Europe, Alt -0.03 (-0.84, 0.82)

eastern Europe, and central Asia)

Self-reported data (high-income) Alt 0.05 (-0.77, 0.87)

Self-reported data (Latin America Alt -0.02 (-0.84, 0.81)

and Caribbean)

Self-report data (north Africa and Alt -0.21 (-1.04, 0.61)

Middle East)

Self-report data (south Asia) Alt 0.53 (-0.28, 1.37)

Self-report data (sub-Saharan Africa) | Alt -0.27 (-1.09, 0.55)
MR-BRT self-report crosswalk adjustment factors for obesity prevalence

Model Data input Reference or Gamma | Beta coefficient
alternative case logit (95% CI)
definition

Females | Measured data Ref 0.38

Self-reported data (southeast Asia, Alt -0.11 (-0.86, 0.64)

east Asia, and Oceania

142




Self-reported data (central Europe, Alt -0.95 (-1.70, -0.19)

eastern Europe, and central Asia)

Self-reported data (high-income) Alt -0.42 (-1.16, 0.34)

Self-reported data (Latin America Alt -0.41 (-1.16, 0.34)

and Caribbean)

Self-report data (north Africa and Alt -0.48 (-1.23, 0.27)

Middle East)

Self-report data (south Asia) Alt 0.50 (-0.25, 1.26)

Self-report data (sub-Saharan Africa) | Alt -0.41 (-1.16, 0.34)
Males Measured data Ref 0.74

Self-reported data (southeast Asia, Alt 0.04 (-1.41, 1.53)

east Asia, and Oceania

Self-reported data (central Europe, Alt -0.79 (-2.25, 0.71)

eastern Europe, and central Asia)

Self-reported data (high-income) Alt -0.13 (-1.58, 1.40)

Self-reported data (Latin America Alt -0.26 (-1.70, 1.21)

and Caribbean)

Self-report data (north Africa and Alt -0.33 (-1.77, 1.16)

Middle East)

Self-report data (south Asia) Alt 0.66 (-0.78, 2.15)

Self-report data (sub-Saharan Africa) | Alt -0.41 (-1.86, 1.08)

Prevalence estimation for overweight and obesity

After adjusting for self-report bias and splitting aggregated data into five-year age-sex groups, we used
spatiotemporal Gaussian process regression (ST-GPR) to estimate the prevalence of overweight and
obesity. This modelling approach has been described in detail elsewhere.

The linear model, which when added to the smoothed residuals forms the mean prior for GPR is as
follows:

21

logit(overweight) ., = By + Bienergy,; + B.5DI., + Psvehicles , + Biagriculture ; + Z Prlafa) + o5 + o + ot

k=5
21

logit(obesity foverweight), .. = B + Bienergy., + p,5DI., + Pyvehicles ., + Z Bolapg + o + o + o,
k=4

where energyc, is ten-year lag-distributed energy consumption per capita, SDl is a composite index of
development including lag-distributed income per capita, education, and fertility, vehicles. is the number
of two- or four-wheel vehicles per capita, and agriculturec; is the proportion of the population working in
agriculture. lagy is a dummy variable indicating specific age group A that the prevalence point captures,
and os, ar, and o are super-region, region, and country random intercepts, respectively. Random effects
were used in model fitting but were not used in prediction.

We tested all combinations of the following covariates to see which performed best in terms of in-sample
AIC for the overweight linear model and the obesity as a proportion of overweight linear model: ten-year
lag-distributed energy per capita, proportion of the population living in urban areas, SDI, lag-distributed
income per capita, educational attainment (years) per capita, proportion of the population working in
agriculture, grams of sugar adjusted for energy per capita, grams of sugar not adjusted for energy per
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capita, and the number of two- or four-wheeled vehicles per capita. We selected these candidate
covariates based on theory as well as reviewing covariates used in other publications. The final linear
model was selected based on 1) if the direction of covariates matched what is expected from theory, 2) all
the included covariates were significant, and 3) minimising in-sample AIC. The covariate selection
process was performed using the dredge package in R.

Estimating mean BMI

To estimate the mean BMI for adults in each country, age, sex, and time period 19802019, we first used
the following nested hierarchical mixed-effects model, fit using restricted maximum likelihood on data
from sources containing estimates of all three indicators (prevalence of overweight, prevalence of obesity,
and mean BMI), in order to characterise the relationship between overweight, obesity, and mean BMI:

20

log(BMIc.a,s.t) = E’D + Elcwc.a.s.t + BEObE,a.s,t + GSSEX + z Bklﬁ[a] + us(l + O0Weast + Dbc,a.s.t) + ar(l
k=4
+ OWeast + Dbc.a.s.t) + uc(.]- + OWeas,t + Dbc.a.s.t) + Ecast

where oW, IS the prevalence of overweight in country c, age a, sex s, and year t, obcas1iS the prevalence
of obesity in country c, age a, sex s, and year t, sex is a fixed effect on seX, lagais an indicator variable for
age, and as, o, and o, are random effects at the super-region, region, and country, respectively. The
model was run in Stata 13.

We applied 1000 draws of the regression coefficients to the 1000 draws of overweight prevalence and
obesity prevalence produced through ST-GPR to estimate 1000 draws of mean BMI for each country,
year, age, and sex. This approach ensured that overweight prevalence, obesity prevalence, and mean BMI
were correlated at the draw level and uncertainty was propagated.

Estimating BMI distribution

We used the ensemble distribution approach described in the manuscript. We fit ensemble weights by
source and sex, with source- and sex-specific weights averaged across all sources included to produce the
final global weights. The ensemble weights were fit on measured microdata. The final ensemble weights
were exponential = 0.002, gamma = 0.028, inverse gamma = 0.085, log-logistic = 0.187, Gumbel = 0.220,
Weibull = 0.011, log-normal = 0.058, normal = 0.012, beta = 0.136, mirror gamma = 0.008, and mirror
Gumbel = 0.113.

One thousand draws of BMI distributions for each location, year, age group, and sex estimated were
produced by fitting an ensemble distribution using 1000 draws of estimated mean BMI, 1000 draws of
estimated standard deviation, and the ensemble weights. Estimated standard deviation was produced by
optimising a standard deviation to fit estimated overweight prevalence draws and estimated obesity
prevalence draws.

Assessment of risk-outcome pairs

Risk-outcome pairs were defined based on strength of available evidence supporting a causal effect. We
performed a systematic review of published meta-analyses, pooled analyses, and systematic reviews
available through PubMed using the following search string: ("Body Mass Index"[Mesh] OR
"Overweight"[Mesh] OR "Obesity"[Mesh]) AND (Meta-Analysis[ptyp] OR "systematic review"[tiab] OR
"pooled analysis"[tiab]). Inclusion criteria are 1) the health outcome is included in GBD, 2) at least one
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prospective cohort is included, and 3) that the summary effect size is statistically significant. For
outcomes meeting inclusion criteria we completed causal criteria tables to evaluate the strength of
evidence supporting a causal relationship. Gallbladder disease, cataract, multiple myeloma, gout, non-
Hodgkin lymphoma, asthma, Alzheimer’s disease, and atrial fibrillation were added as new outcomes in
GBD 2016, resulting in a total of 38 outcomes.

Theoretical minimum-risk exposure level

For adults (ages 20+), the theoretical minimum risk exposure level (TMREL) of BMI (20—25 kg/m?) was
determined based on the BMI level that was associated with the lowest risk of all-cause mortality in
prospective cohort studies.?

For children (ages 2-19), the TMREL is “normal weight”, that is, not overweight or obese, based on
IOTF cutoffs.

Relative risks

The relative risk per five-unit change in BMI for each disease endpoint was obtained from meta-analyses,
and where available, pooled analyses of prospective observational studies. In cases where a relative risk
per five-unit change in BMI was not available we computed our own dose-response meta-analysis using
two-step generalised least squares for time trends estimation methods.

For childhood outcomes (ages 2-19), we computed categorical relative risks for overweight and obesity
using a random effects meta-analysis.
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Additional Methodology Tables and Figures
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Appendix Figure 4: Socio-demographic Index quintiles for the Global Burden of Disease Study 2019. SDI = Socio-demographic Index.
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Appendix Table 7: SDI quintiles for countries estimated in GBD 2019

SDI Quintile Locations included based on SDI values in 2019 from GBD 2019 results

Andorra, Australia, Austria, Belgium, Bermuda, Brunei, Canada, Cyprus,
Czechia, Denmark, Estonia, Finland, France, Germany, Guam, Iceland, Ireland,
Japan, Kuwait, Latvia, Lithuania, Luxembourg, Monaco, Netherlands, New
Zealand, Norway, Puerto Rico, Qatar, San Marino, Saudi Arabia, Singapore,
Slovakia, Slovenia, South Korea, Sweden, Switzerland, Taiwan (Province of
China), United Arab Emirates, United Kingdom, United States of America

High SDI

American Samoa, Antigua and Barbuda, Argentina, The Bahamas, Bahrain,
Barbados, Belarus, Bosnia and Herzegovina, Bulgaria, Chile, Cook Islands,
Croatia, Dominica, Georgia, Greece, Greenland, Hungary, Israel, Italy, Jordan,
High-middle SDI | Kazakhstan, Lebanon, Libya, Malaysia, Malta, Mauritius, Moldova, Montenegro,
Niue, North Macedonia, Northern Mariana Islands, Oman, Palau, Poland,
Portugal, Romania, Russia, Saint Kitts and Nevis, Serbia, Seychelles, Spain, Sri
Lanka, Trinidad and Tobago, Turkey, Ukraine, Virgin Islands, Uruguay

Albania, Algeria, Armenia, Azerbaijan, Botswana, Brazil, China, Colombia,
Costa Rica, Cuba, Ecuador, Egypt, Equatorial Guinea, Fiji, Gabon, Grenada,
Guyana, Indonesia, Iran, Iraq, Jamaica, Mexico, Namibia, Nauru, Panama,
Paraguay, Peru, Philippines, Saint Lucia, Saint Vincent and the Grenadines,
Samoa, South Africa, Suriname, Syria, Thailand, Tokelau, Tonga, Tunisia,
Turkmenistan, Uzbekistan, Vietnam

Middle SDI

Angola, Bangladesh, Belize, Bhutan, Bolivia, Cambodia, Cameroon, Cape Verde,
Congo (Brazzaville), Djibouti, Dominican Republic, El Salvador, Eswatini,
Federated States of Micronesia, Ghana, Guatemala, Honduras, India, Kenya,
Low-middle SDI Kiribati, Kyrgyzstan, Laos, Lesotho, Maldives, Marshall Islands, Mauritania,
Mongolia, Morocco, Myanmar, Nicaragua, Nigeria, North Korea, Palestine, Sdo
Tomé and Principe, Sudan, Tajikistan, Timor-Leste, Tuvalu, Vanuatu, Venezuela,
Zambia, Zimbabwe

Afghanistan, Benin, Burkina Faso, Burundi, Central African Republic, Chad,
Comoros, Cote d'lvoire, DR Congo, Eritrea, Ethiopia, The Gambia, Guinea,
Low SDI Guinea-Bissau, Haiti, Liberia, Madagascar, Malawi, Mali, Mozambique, Nepal,
Niger, Pakistan, Papua New Guinea, Rwanda, Senegal, Sierra Leone, Solomon
Islands, Somalia, South Sudan, Tanzania, Togo, Uganda, Yemen

SDI = Socio-demographic Index; GBD = Global Burden of Disease study.
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Appendix Figure 5: Map of GBD world super-regions, 2019. There are several geographic locations where estimates are not available (eg,
Western Sahara, French Guiana) as they were not modelled locations in the Global Burden of Diseases, Injuries, and Risk Factors 2019 study;
these locations are white in this map. GBD = Global Burden of Diseases, Injuries, and Risk Factors Study.

148



GBD regions

Central Asia

Central Europe

Eastern Europe

Australasia

High—income Asia Pacific
High—income North America
Southern Latin America
Western Europe

Andean Latin America
Caribbean

Central Latin America
Tropical Latin America
North Africa and Middle East

South Asia
East Asia
Oceania
W Southeast Asia
m Central Sub—Saharan Africa
B Eastern Sub—Saharan Africa
B Southern Sub—Saharan Africa .
W Western Sub—Saharan Africa Easterm -
Caribbean and central America Persian Guit The Balkans Southeast Asia Vst Africa Mediteranean
=3 g
§ “3_.
RN
) 1Y
T = Northern Europe

Appendix Figure 6: Map of GBD world regions, 2019. There are several geographic locations where estimates are not available (eg, Western
Sahara, French Guiana) as they were not modelled locations in the Global Burden of Diseases, Injuries, and Risk Factors 2019 study; these
locations are white in this map. GBD = Global Burden of Diseases, Injuries, and Risk Factors Study.
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Appendix Table 8: Cause hierarchy with levels for all cancers in GBD 2019

GBD Cause Level
All causes 0
Non-communicable diseases

Neoplasms*

Lip and oral cavity cancer

Naso

pharynx cancer

Othe

r pharynx cancer

Oeso

phageal cancer

Stomach cancer

Colo

n and rectum cancer

Liver cancer

Liver cancer due to hepatitis B

Liver cancer due to hepatitis C

Liver cancer due to alcohol use

Liver cancer due to NASH

Liver cancer due to other causes

Gallbladder and biliary tract cancer

Panc

reatic cancer

Larynx cancer

Tracheal, bronchus, and lung cancer

Malignant skin melanoma

Non-

melanoma skin cancer

Non-melanoma skin cancer (squamous-cell carcinoma)

Non-melanoma skin cancer (basal-cell carcinoma)

Breast cancer

Cerv

ical cancer

Uteri

ne cancer

Ovar

ian cancer

Prostate cancer

Testi

cular cancer

Kidn

ey cancer

Bladder cancer

Brain and central nervous system cancer

Thyr

oid cancer

Mesothelioma

Hodgkin lymphoma

Non-Hodgkin lymphoma

Mult

iple myeloma

Leukaemia

Acute lymphoid leukaemia

Chronic lymphoid leukaemia

Acute myeloid leukaemia

Chronic myeloid leukaemia

Other leukaemia

Othe

r malignant neoplasms

Othe

r neoplasms
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150



GBD Cause Level
Myelodysplastic, myeloproliferative, and other 4
haematopoietic neoplasms
Benign and in situ intestinal neoplasms 4
Benign and in situ cervical and uterine neoplasms 4
Other benign and in situ neoplasms 4

*Where this analysis reports “Total Cancers”, this actually reflects an aggregate of the cancers with associated risk

factor burden rather than “Neoplasms”.

This table shows the full list of cancers included under the Level 2 category “Neoplasms” in the GBD 2019
hierarchy. Rows in white represent cancers included in this analysis, as the GBD 2019 study estimated risk
attributable burden for these causes for one or more risk factors. Rows in grey represent cancers that are not
included in the results of this analysis, as the GBD study does not currently estimate risk attributable burden for

these causes.
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Appendix Table 9: GBD risk hierarchy with levels

Risk

Level

All risk factors

o

Environmental/occupational risks

Unsafe water, sanitation, and handwashing

Unsafe water source

Unsafe sanitation

No access to handwashing facility

Air pollution

Particulate matter pollution

Ambient particulate matter pollution

Household air pollution from solid fuels

Ambient ozone pollution

Non-optimal temperature

High temperature

Low temperature

Other environmental risks

Residential radon

Lead exposure

Occupational risks

Occupational carcinogens

Occupational exposure to ashestos

Occupational exposure to arsenic

Occupational exposure to benzene

Occupational exposure to beryllium

Occupational exposure to cadmium

Occupational exposure to chromium

Occupational exposure to diesel engine exhaust

Occupational exposure to formaldehyde

Occupational exposure to nickel

Occupational exposure to polycyclic aromatic hydrocarbons

Occupational exposure to silica

Occupational exposure to sulfuric acid

Occupational exposure to trichloroethylene

Occupational asthmagens

Occupational particulate matter, gases, and fumes

Occupational noise

Occupational injuries

Occupational ergonomic factors

Behavioural risks

Child and maternal malnutrition

Suboptimal breastfeeding

Non-exclusive breastfeeding

Discontinued breastfeeding

Child growth failure

Child underweight

Child wasting

Child stunting
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Risk

Level

Low birthweight and short gestation

w

Short gestation

Low birthweight

Iron deficiency

Vitamin A deficiency

Zinc deficiency

Tobacco

Smoking

Chewing tobacco

Secondhand smoke

Alcohol use

Drug use

Dietary risks

Diet low in fruits

Diet low in vegetables

Diet low in legumes

Diet low in whole grains

Diet low in nuts and seeds

Diet low in milk

Diet high in red meat

Diet high in processed meat

Diet high in sugar-sweetened beverages

Diet low in fibre

Diet low in calcium

Diet low in seafood omega-3 fatty acids

Diet low in polyunsaturated fatty acids

Diet high in trans fatty acids

Diet high in sodium

Intimate partner violence

Childhood sexual abuse and bullying

Childhood sexual abuse

Bullying victimisation

Unsafe sex

Low physical activity

Metabolic risks

High fasting plasma glucose

High LDL cholesterol

High systolic blood pressure

High body-mass index

Low bone mineral density

Kidney dysfunction
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This table shows the full list of risk factors included in the GBD 2019 hierarchy. Rows in white represent risk

factors included in this analysis, as the GBD 2019 study estimated one or more cancer outcomes attributable to these
risks. Rows in grey represent risk factors that are not included in the results of this analysis, as the GBD study does

not currently attribute cancer burden from these risks.
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Appendix Table 10: GBD 2019 Cancer risk-outcome pairs

Environmental/Occupational
risks

Air pollution

Ambient particulate matter pollution

Tracheal, bronchus, and lung cancer

Household air pollution from solid fuels

Tracheal, bronchus, and lung cancer

Other environmental
risks

Residential radon

Tracheal, bronchus, and lung cancer

Occupational risks

Occupational exposure to arsenic

Tracheal, bronchus, and lung cancer

Occupational exposure to ashestos

Larynx cancer

Occupational exposure to asbestos

Mesothelioma

Occupational exposure to asbestos

Ovarian cancer (F)

Occupational exposure to asbestos

Tracheal, bronchus, and lung cancer

Occupational exposure to benzene

Leukaemia

Occupational exposure to beryllium

Tracheal, bronchus, and lung cancer

Occupational exposure to cadmium

Tracheal, bronchus, and lung cancer

Occupational exposure to chromium

Tracheal, bronchus, and lung cancer

Occupational exposure to diesel engine exhaust

Tracheal, bronchus, and lung cancer

Occupational exposure to formaldehyde

Leukaemia

Occupational exposure to formaldehyde

Nasopharynx cancer

Occupational exposure to nickel

Tracheal, bronchus, and lung cancer

Occupational exposure to polycyclic aromatic
hydrocarbons

Tracheal, bronchus, and lung cancer

Occupational exposure to silica

Tracheal, bronchus, and lung cancer

Occupational exposure to sulfuric acid

Larynx cancer

Occupational exposure to trichloroethylene

Kidney cancer

Smoking Bladder cancer

Smoking Breast cancer (F)

Smoking Cervical cancer (F)

Smoking Colon and rectum cancer
Behavioural risks Tobacco Smoking Oesophageal cancer

Smoking Kidney cancer

Smoking Larynx cancer

Smoking Leukaemia

Smoking Lip and oral cavity cancer

154




Smoking

Liver cancer

Smoking Nasopharynx cancer

Smoking Other pharynx cancer

Smoking Pancreatic cancer

Smoking Prostate cancer (M)

Smoking Stomach cancer

Smoking Tracheal, bronchus, and lung cancer

Chewing tobacco

Oesophageal cancer

Chewing tobacco

Lip and oral cavity cancer

Second-hand smoke

Breast cancer

Second-hand smoke

Tracheal, bronchus, and lung cancer

Alcohol use Breast cancer
Alcohol use Colon and rectum cancer
Alcohol use Oesophageal cancer
Alcohol use Larynx cancer
Alcohol use : :
Alcohol use Lip and oral cavity cancer
Alcohol use Liver cancer
Alcohol use Nasopharynx cancer
Alcohol use Other pharynx cancer
Drug use Drug use Liver cancer

Dietary risks

Diet high in processed meat

Colon and rectum cancer

Diet high in red meat

Breast cancer

Diet high in red meat

Colon and rectum cancer

Diet high in sodium

Stomach cancer

Diet low in calcium

Colon and rectum cancer

Diet low in fibre

Colon and rectum cancer

Diet low in fruits

Oesophageal cancer

Diet low in fruits

Tracheal, bronchus, and lung cancer

Diet low in milk

Colon and rectum cancer

Diet low in vegetables

Oesophageal cancer

Diet low in whole grains

Colon and rectum cancer

Unsafe sex

Unsafe sex

Cervical cancer (F)

Low physical activity

Low physical activity

Colon and rectum cancer
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Metabolic risks

High body-mass index

High body-mass index

Breast cancer (F)

High body-mass index

Colon and rectum cancer

High body-mass index

Oesophageal cancer

High body-mass index

Gallbladder and biliary tract cancer

High body-mass index

Kidney cancer

High body-mass index

Leukaemia

High body-mass index

Liver cancer

High body-mass index

Multiple myeloma

High body-mass index

Non-Hodgkin lymphoma

High body-mass index

Ovarian cancer

High body-mass index

Pancreatic cancer

High body-mass index

Thyroid cancer

High body-mass index

Uterine cancer

High fasting plasma
glucose

High fasting plasma glucose

Bladder cancer

High fasting plasma glucose

Breast cancer (F)

High fasting plasma glucose

Colon and rectum cancer

High fasting plasma glucose

Liver cancer

High fasting plasma glucose

Ovarian cancer (F)

High fasting plasma glucose

Pancreatic cancer

High fasting plasma glucose

Tracheal, bronchus, and lung cancer

*Level 1 groups of risk factors are estimated in the Global Burden of Disease Study with age restrictions; estimation starts at 10 years for
Environmental/Occupational Risks (yellow), at 15 years for Behavioural Risks (green), and at 20 years for Metabolic Risks (blue). Further detail on age
restrictions by risk factor can be found in the methods appendix to “Global burden of 87 risk factors in 204 countries and territories, 1990-2019: a systematic

analysis for the Global Burden of Disease Study 2019”.# GBD = Global Burden of Disease Study; F = female.
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Appendix Table 11: GBD 2019 risk factor hierarchy, exposure definition, theoretical minimum risk exposure level, and risk-cancer pairs
included in GBD 2019

&33 Risk factor Exposure definition Theoretical minimum risk exposure level Cancers
0 All risks measured
1 Environmental and
occupational risks
2 Air pollution
3 Particulate matter pollution
Joint theoretical minimum risk exposure level for both
Annual average daily exposure to outdoor air household and ambient particulate matter pollution is a uniform
4 Ambient particulate matter concentrations of particulate matter with an distribution between 2-4 and 5-9 pg/m?, with burden attributed Tracheal. bronchus. and lung cancer
pollution aerodynamic diameter of <2-5 um (PM2-5), proportionally between household and particulate matter ' ' Y
measured in pg/m? pollution on the basis of source of PM2-5 exposure in excess of
theoretical minimum risk exposure level
4 Househqld air pollution Indlv_ldual exposure to PM2-5 due to use of solid See ambient particulate matter pollution Tracheal, bronchus, and lung cancer
from solid fuels cooking fuel
2 Other environmental risks

Average daily exposure to indoor air radon levels
3 Residential radon measured in becquerels (radon disintegrations per 10 Bg/m3, corresponding to the outdoor concentration of radon Tracheal, bronchus, and lung cancer
second) per cubic metre (Bg/m3)

2 Occupational risks
3 Occupational carcinogens
4 Larynx cancer
Occupational exposure to Proportion of the population with cumulative . Tracheal, bronchus, and lung cancer
asbestos lifetime exposure to occupational asbestos No occupational exposure to asbestos Ovarian cancer
Mesothelioma
Occupational exposure to Proportion of the population ever exposed to arsenic . .
4 arsenic at work or through their occupation No occupational exposure to arsenic Tracheal, bronchus, and lung cancer
4 Occupational exposure to Proportion of the population ever exposec_j to No occupational exposure to benzene Leukaemia
benzene benzene at work or through their occupation
4 Occupatlonal exposure to Propo_rtlon of the population ever exposed _to No occupational exposure to beryllium Tracheal, bronchus, and lung cancer
beryllium beryllium at work or through their occupation
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GBD

Level Risk factor Exposure definition Theoretical minimum risk exposure level Cancers
4 Occupatlonal exposure to Propo_rtlon of the population ever exposed_to No occupational exposure to cadmium Tracheal, bronchus, and lung cancer
cadmium cadmium at work or through their occupation
4 Occup_atlonal exposure to Proportion of the population ever'exposed to No occupational exposure to chromium Tracheal, bronchus, and lung cancer
chromium chromium at work or through their occupation
Occupational exposure to Proportion of the population ever exposed to diesel - . .
4 diesel engine exhaust engine exhaust at work o through their occupation No occupational exposure to diesel engine exhaust Tracheal, bronchus, and lung cancer
4 Occupational exposure to Proportion of the population ever exposed to - Nasopharynx cancer
formaldehyde formaldehyde at work or through their occupation No occupational exposure to formaldehyde Leukaemia
4 O_ccupatlonal exposure to Proportion of the popu_latlon ever exposed to nickel No occupational exposure to nickel Tracheal, bronchus, and lung cancer
nickel at work or through their occupation
Occupational exposure to Proportion of the population ever exposed to
4 polycyclic aromatic polycyclic aromatic hydrocarbons at work or No occupational exposure to polycyclic aromatic hydrocarbons ~ Tracheal, bronchus, and lung cancer
hydrocarbons through their occupation
4 O_c_cupatlonal exposure to Proportion of the popu_latlon ever exposed to silica No occupational exposure to silica Tracheal, bronchus, and lung cancer
silica at work or through their occupation
Occupational exposure to Proportion of the population ever exposed to - N
4 sulfuric acid sulphuric acid at work or through their occupation No occupational exposure to sulfuric acid Larynx cancer
Occunational exposure to Proportion of the population ever exposed to
4 ccup P trichloroethylene at work or through their No occupational exposure to trichloroethylene Kidney cancer
trichloroethylene -
occupation
1 Behavioural risks
2 Tobacco
Lip and oral cavity cancer
Nasopharynx cancer
Other pharynx cancer
Oesophageal cancer
Stomach cancer
Prevalence of current use of any smoked tobacco Colon and rectum cancer
product and prevalence of former use of any smoked Liver cancer
3 Smoking tobacco product; among current smokers, cigarette All individuals are lifelong non-smokers Pancreatic cancer

equivalents smoked per smoker per day and
cumulative pack-years of exposure; among former
smokers, number of years since quitting

Larynx cancer

Tracheal, bronchus, and lung cancer
Breast cancer

Cervical cancer

Prostate cancer

Kidney cancer

Bladder cancer

Leukaemia
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GBD

Level Risk factor Exposure definition Theoretical minimum risk exposure level Cancers
3 Chewing tobacco Current use of any chewing tobacco product All individuals are lifelong non-users of chewing tobacco Lip and oral cavity cancer
products Oesophageal cancer
Average daily exposure to air particulate matter
from second-hand smoke with an aerodynamic Tracheal, bronchus, and lung cancer
3 Secondhand smoke . - No second-hand smoke exposure
diameter smaller than 2-5 pg, measured in pg/md, Breast cancer
among non-smokers
Lip and oral cavity cancer
Nasopharynx cancer
Average daily alcohol consumption of pure Other pharynx cancer
alcohol (measured in g per day) in current - NP Oesophageal cancer
2 A TES drinkers who had consumed alcohol during the =siiresieel el ettt -0 [Fer ek Colon and rectum cancer
past 12 months Liver cancer
Larynx cancer
Breast cancer
Proportion of the population dependent upon
2 Drug use oplmds,_cannabls, cocaine, or amphetamines; No drug use LREr GETTET
proportion of the population who have ever
injected drugs
2 Dietary risks
Average daily consumption of fruits (fresh, frozen,
3 Diet low in fruits cooked, canned, or dried, excluding fruit juices and Consumption of fruit 200-300 g per day Oesophageal cancer
- . Tracheal, bronchus, and lung cancer
salted or pickled fruits)
Average daily consumption of vegetables (fresh,
frozen, cooked, canned, or dried, excluding legumes
3 Diet low in vegetables and salted or pickled vegetables, juices, nuts and Consumption of vegetables 290-430 g per day Oesophageal cancer
seeds, and starchy vegetables such as potatoes or
corn)
Average daily consumption of whole grains (bran,
3 Diet low in whole grains germ, and endosperm in their ngtural propo_rthp) Consumption of whole grains 100-150 g per day Colon and rectum cancer
from breakfast cereals, bread, rice, pasta, biscuits,
muffins, tortillas, pancakes, and other sources
Average daily consumption of milk, including non-
3 Diet low in milk fat, low-fat, and full-fat milk, excluding soy milk Consumption of milk 350-520 g per day Colon and rectum cancer
and other plant derivatives
Average daily consumption of red meat (beef, pork, Colon and rectum cancer
3 Diet high in red meat lamb, and goat but excluding poultry, fish, eggs, and  Consumption of red meat 18-27 g per day
Breast cancer
all processed meats)
Average daily consumption of meat preserved by
3 Diet high in processed meat ~ smoking, curing, salting, or addition of chemical Consumption of processed meat 0—4 g per day Colon and rectum cancer

preservatives
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GBD

Level Risk factor Exposure definition Theoretical minimum risk exposure level Cancers
Average daily intake of fibre from all sources
3 Diet low in fibre including fruits, vegetables, grains, legumes, and Consumption of fibre 19-28 g per day Colon and rectum cancer
pulses
3 Diet low in calcium Average dal_ly intake of calcium from all sources, Consumption of calcium 1-0-1-5 g per day Colon and rectum cancer
including milk, yogurt, and cheese
3 Diet high in sodium 24-h urinary sodium measured in g per day 24-h urinary sodium 1-5 g per day Stomach cancer
2 Unsafe sex =EPEOLEN O e [ ELIT L exposure to No exposure to disease-causing pathogen through sex Cervical cancer
sexual encounters that convey the risk of disease
. L Average weekly physical activity at work, home,
2 Lz s esl G vy transport-related and recreational measured by All adults experience 3000-4500 MET min per week (CaleTp I (U CEIEE
- Breast cancer
MET min per week
1 Metabolic risks
Colon and rectum cancer
Pancreatic cancer
2 High fasting plasma Serum fasting plasma glucose measured in 4.8-5-4 mmol/L I;:g:real, SIS, EIT2/ g
glucose mmol/L
Breast cancer
Ovarian cancer
Bladder cancer
Oesophageal cancer
Colon and rectum cancer
Liver cancer
Gallbladder and biliary tract cancer
Pancreatic cancer
Breast cancer
2 High body-mass index Body-mass index, measured in kg/m? 20-25 kg/m? Uterine cancer

Ovarian cancer

Kidney cancer

Thyroid cancer
Non-Hodgkin lymphoma
Multiple myeloma
Leukaemia

GBD = Global Burden of Disease Study; PM2.5 = particulate matter <2.5 micrometres; MET = Metabolic Equivalent; GBD = Global Burden of

Disease Study.
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Additional Results in Tables and Figures

A Global attributable cancer deaths from Level 2 risk factors for males in 2019

Absolute cancer deaths

Alrisk factors ] I A
Tovacco | T ER 1
Alcoholuse- [l I
Dietary risks
Air pollution
Occupational risks:
High body-mass index
High fasting plasma glucose [0
Other environmental risks
Drug use

Low physical activity

00 10 20

Risk-attributable cancer deaths (millions)

3.0

Proportional cancer deaths

All risk factors
Tobacco il I
Aooholuse{ I
Dietary risks
Air pollution
Occupational risks

High body-mass index

High fasting plasma glucose
Other environmental risks
Drug use

Low physical activity

0 25 50 75 100
Risk-attributable cancer deaths (proportion)

B Global attributable cancer deaths from Level 2 risk factors for females in 2019

Absolute cancer deaths

All sk factors JI NN T |
Tobacco Il N |

Unsafe sex

Dietary risks

High body-mass index

High fasting plasma glucose

Air pollution

Alcohol use

Occupational risks

Low physical activity 1|

Drug use

Other environmental risks
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Risk-attributable cancer deaths (millions)
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Proportional cancer deaths

Dietary risks

High body-mass index
High fasting plasma glucose
Air pollution

Alcohol use

‘Occupational risks

Other environmental risks

0 25 50 75 100

Risk-attributable cancer deaths (proportion)

Cancers

Lip and oral cavity cancer

_ Nasopharynx cancer

[ Other pharynx cancer
Esophageal cancer
‘Stomach cancer

1 Colon and rectum cancer

B Liver cancer

M Gallbladder and biliary tract cancer

B Pancreatic cancer
Larynx cancer

Il Tracheal, bronchus, and lung cancer
Breast cancer

M Cervical cancer

M Uterine cancer

B Ovarian cancer

B Prostate cancer

I Kidney cancer
Bladder cancer
Thyroid cancer
Mesothelioma
Non-Hodgkin lymphoma
Multiple myeloma
Leukemia

Appendix Figure 7: Global absolute and proportional cancer deaths attributable to Level 2 risk factors for (A) males and (B) females in
2019. “Air pollution” includes ambient particulate matter pollution and household air pollution from solid fuels. “Other environmental risks” include
residential radon. “Occupational risks” include exposure to thirteen specific carcinogens. “Dietary risks” include nine specific risk factors relevant
to cancer. “Tobacco” includes smoking, chewing tobacco, and secondhand smoke.
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Appendix Figure 8: DALY from cancers attributable to risk factors in 2019 by sex and SDI. Non-high SDI countries include low, low-middle,
middle, and high-middle SDI countries. Cancer types are listed from left to right in order of greatest to least risk-attributable DALYs. DALY =
disability-adjusted life-year; SDI = Socio-demographic Index.
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Appendix Figure 9: Age-standardised mortality rates from cancers attributable to risk factors in 2019 by sex and SDI. Non-high SDI
countries include low, low-middle, middle, and high-middle SDI countries. Cancer types are listed from left to right in order of greatest to least
risk-attributable age-standardised mortality rates. Further details on age-standardised mortality rates by sex and SDI can be found in Appendix

Tables 20 & 22. SDI = Socio-demographic Index.

Cancer Types

Age-standardized mortality rates
attributable to risks assessed, Females

Age-standardized mortality rates not
attributable to risks assessed, Females

Age-standardized mortality rates
attributable to risks assessed, Males

Age-standardized mortality rates not
attributable to risks assessed, Males
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Appendix Figure 10: Age-standardised DALY rates from cancers attributable to risk factors in 2019 by sex and SDI. Non-high SDI
countries include low, low-middle, middle, and high-middle SDI countries. Cancer types are listed from left to right in order of greatest to least

Age-standardized DALY rates attributable to
risks assessed, Females

Age-standardized DALY rates not
attributable to risks assessed, Females

Age-standardized DALY rates attributable to
risks assessed, Males

Age-standardized DALY rates not
attributable to risks assessed, Males

risk-attributable age-standardised DALY rates. DALY = disability-adjusted life-year; SDI = Socio-demographic Index.
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A. Environmental and occupational risks
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C. Metabolic risks
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Appendix Figure 11: Global map of age-standardised mortality rate quintiles for cancer burden
attributable to (A) environmental and occupational risks, (B) behavioural risks, and (C) metabolic
risks, both sexes combined, 2019. Each map represents estimates at the national level. Quintiles are
based on age-standardised mortality rates per 100,000 person-years. For panel (A) quintile 1: less than
3.8, quintile 2: 3.8 to <5.2, quintile 3: 5.2 to <6.8, quintile 4: 6.8 to <9.6, quintile 5: 9.6 and greater. For
panel (B) quintile 1: less than 28.1, quintile 2: 28.1 to <35.8, quintile 3: 35.8 to <41.5, quintile 4: 41.5 to
<53.4, quintile 5: 53.4 and greater. For panel (C) quintile 1: less than 7.6, quintile 2: 7.6 to <10.5, quintile
3:10.5 to <13.5, quintile 4: 13.5 to <17.1, quintile 5: 17.1 and greater. There are several geographic
locations where estimates are not available (eg, Western Sahara, French Guiana) as they were not
modelled locations in the Global Burden of Diseases, Injuries, and Risk Factors 2019 study; these
locations are white in this map.
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A. Environmental and occupational risks
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C. Metabolic risks
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Appendix Figure 12: Global map of proportion of risk-attributable cancer age-standardised DALY
rates over total cancer age-standardised DALY rates, by quintile for cancer burden attributable to
(A) environmental and occupational risks, (B) behavioural risks, and (C) metabolic risks, both
sexes combined, 2019. Each map represents estimates at the national level. Quintiles are based on the
proportions: (risk-attributable cancer age-standardised DALY rates per 100,000 person-years) / (total
cancer age-standardised DALY rates per 100,000 person-years). For panel (A) quintile 1: less than 3.3,
quintile 2: 3.3 to <4.0, quintile 3: 4.0 to <4.9, quintile 4: 4.9 to <6.7, quintile 5: 6.7 and greater. For panel
(B) quintile 1: less than 25.5, quintile 2: 25.5 to <29.1, quintile 3: 29.1 to <32.1, quintile 4: 32.1 to <36.5,
quintile 5: 36.5 and greater. For panel (C) quintile 1: less than 5.9, quintile 2: 5.9 to <8.3, quintile 3: 8.3 to
<9.3, quintile 4: 9.3 to <11.1, quintile 5: 11.1 and greater. There are several geographic locations where
estimates are not available (eg, Western Sahara, French Guiana) as they were not modelled locations in

the Global Burden of Diseases, Injuries, and Risk Factors 2019 study; these locations are white in this
map.
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A. Environmental and occupational risks
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C. Metabolic risks
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Appendix Figure 13: Global map of proportion of risk-attributable cancer age-standardised
mortality rates over total cancer age-standardised mortality rates, by quintile for cancer burden
attributable to (A) environmental and occupational risks, (B) behavioural risks, and (C) metabolic
risks, both sexes combined, 2019. Each map represents estimates at the national level. Quintiles are
based on the proportions: (risk-attributable cancer age-standardised mortality rates per 100,000 person-
years) / (total cancer age-standardised mortality rates per 100,000 person-years). For panel (A) quintile
1: less than 3.5, quintile 2: 3.5 to <4.3, quintile 3: 4.3 to <5.2, quintile 4: 5.2 to <7.4, quintile 5: 7.4 and
greater. For panel (B) quintile 1: less than 25.6, quintile 2: 25.6 to <29.3, quintile 3: 29.3 to <32.9,
quintile 4: 32.9 to <37.6, quintile 5: 37.6 and greater. For panel (C) quintile 1: less than 6.7, quintile 2: 6.7
to <9.0, quintile 3: 9.0 to <10.3, quintile 4: 10.3 to <12.3, quintile 5: 12.3 and greater. There are several
geographic locations where estimates are not available (eg, Western Sahara, French Guiana) as they were
not modelled locations in the Global Burden of Diseases, Injuries, and Risk Factors 2019 study; these
locations are white in this map.
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Appendix Figure 14: Relative uncertainty in the percent of risk-attributable cancer age-standardised DALY rates over total cancer (risk +
non-risk) age-standardised DALY rates, by quintile, for both sexes combined in 2019. There are several geographic locations where estimates
are not available (eg, Western Sahara, French Guiana) as they were not modelled locations in the Global Burden of Diseases, Injuries, and Risk
Factors 2019 study; these locations are white in this map. DALY = disability-adjusted life-year; ASR = age-standardised rate.
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Appendix Figure 15: Percent change of attributable A. cancer DALY counts and B. age-
standardised DALY rates for Level 1 risk factors by GBD super-regions, both sexes combined, 2010
- 2019. In panels A and B, each bar was color-coded by a corresponding Level 1 risk factor. * indicate
95% uncertainty intervals that do not include zero. DALY's = disability-adjusted life-years; SDI = Socio-
demographic Index; GBD = Global Burden of Disease, Injuries, and Risks Factors Study.

172



Super-regions

90 40
80 .
g 30
70
£
60 g
o .
2 3 20
é 50 : . 3 .
. a .
> -
g’ 40 % 10
% % . E‘
g - ) : B o
20 . . g
£
10 [ E
-10 - g
0 | ! .
10 -20
° % ] 1 € © ° © % ] ] € v o
i ] @ g € & E i1 i ] i} € & E %
< w - ] < < w - ] <
£ @ < 8 Eﬁ g w® £ @ < ] é g ®
] <] § o ] T £ 5 ] € 8 £ ¥ E
@ 3 5 2 ] 5 & & 3 § 2 o 5 &
° 3 o E I ° ] u B I
2 § ] ] z 3 & H 2
H 3 2 b] ° - 3 2 g °
a3 3 g g & 3 % g
2 a g H i £ g
< & < 3 < il < E
5 § £ £ 5 § £ £
-4 < 5 8 z a - 8
% ] % ®»
g i g i
< £ £ §
3 8 3 3
@ g @ £
@ @
B E
2 g
5 5
o o
Cc D

@
3

30

Percent change of Deaths
& o @ ~
5 g 2 3

w
&

Percent change of age-standardized mortality rates

Middle SDIq
Low SDI{
High SDI{
Middle SDIq
Low SDIq

=]
@
=
>
T

High-middie SDI{
Low-middie SDI{
High-middle SDI{
Low-middle SDIq

Socio—demographic Index (SDI) Quintiles

B Behavioral risks [l Environmental/occupational risks [l Metabolic risks

Appendix Figure 16: Percent change of attributable cancer deaths and age-standardised mortality
rates for Level 1 risk factors by GBD super-regions and SDI quintiles, both sexes combined, 2010 -
2019. In panels A and B, each bar was color-coded by a corresponding Level 1 risk factor and indicates
percentage of attributable cancer deaths (panel A) or percentage change of age-standardised mortality
rates (panel B) for a GBD world super-region. In panels C and D, each bar indicates percentage of
attributable cancer deaths (panel C) or percentage change of age-standardised mortality rates (panel D) for
an SDI quintile. * indicate 95% uncertainty intervals that do not include zero. SDI = Socio-demographic
Index. GBD = Global Burden of Disease, Injuries, and Risks Factors Study.
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Appendix Figure 17: Regional age-standardised rates of attributable cancer deaths and DALYs, both sexes, 2019. GBD = Global Burden of
Disease Study; DALY’ = disability-adjusted life-years.
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A Global

Leading risk 2010 ASR of DALYs

2010
|1 Smoking |1356.4 (1274.0 to 1 436.6)
2 Alcohol use 272.0 (243.9 to 301.8)

Leading risk 2019 ASR of DALYs Percentage change in
2019 ASR of DALYs 2010-2019
|[1184.6 (1067.6to 1310.8) ||-12.7 (-20.9 to -3.8)
259.9 (227.8 to 292.9) -4.5 (-13.4 to 4.5)

1 Smoking
‘ 2 Alcohol use

3 High body-mass index

141.1 (68.6 to 237.8)

{3 High body index

4 Ambient particulate matter pollution

133.8 (97.5 to 169.8)

150.7 (771 to 247.5)

6.8 (-2.5to 17.6)

|-——————{4 Ambient particulate matter pollution

& 126.5 (91.7 to 164.2) -5.5 (-18.2t0 9.7)
% 5 High fasting plasma glucose 121.1 (29.6 to 257.5) H‘S High fasting plasma glucose 120.4 (29.5 to 257.7) -0.5(-7.8t0 7.8)
> I(_S Occupational exposure to asbestos 115.6 (81.2 to 150.7) {3 Occupational exposure to asbestos m -18.9 (-24.0 to -13.7)
[7 Dietlow in fruits |M>/E Diet low in whole grains [571219t10754) |[-3.0(-100t045)
|8 Diet low in whole grains |[589(226t0772) | ~~..—{8 Diet low in milk [56.5(36.61077.2)  |[1.7(72t011.3)
9 Diet low in milk | 55.5 (36.0 to 74.8) “~[9 Diet low in fruits 1[52.8 (26.5 to 84.6) -18.9 (-28.6 to -7.9)
[ﬁet low in calcium | 51.5 (38.0 to 68.6) 10 Diet low in calcium |/48.8 (34.9 to 66.1) -5.1 (-14.2 to 3.9)
Leading risk 2010 ASR of DALYs Leading risk 2019 ASR of DALYs Percentage change in
2010 2019 ASR of DALYs 2010-2019
1 Smoking |[254.2 (235.4 to 275.1) 1 Smoking |[222.9 (202.1 to 243.5) |-12.3 (-16.6 to -7.4)
2 Unsafe sex |ﬁ1.4 194.6 to 246.1) 2 Unsafe sex 210.6 (177.7 to 234.9) |-4.8 (-12.8t03.7)
3 High body-mass index [114.9 (67.4 to 175.6) 3 High body-mass index [117.8 (71.3 to 175.0) 24 (-40t0106)
ﬁ 4 High fasting plasma glucose 85.1 (22.6 to 175.0) 4 High fasting plasma glucose |91.0 (24.8 t0 192.1) 6.9 (0.2 to 14.3)
g  [5Aicohol use [64.6 (57410 72.4) ———————{5 Alcohol use [58.3 (514 10 65.9) 9.9 (-14.6 to -4.5)
K |6 Ambient particulate matter pollution /438 (31.3 10 55.7) {6 Ambient particulate matter pollution |[46.3 (33.5 t0 60.2) 58(-82t0221) |
|7 Secondhand smoke [39.2 (25.6 t0 54.9) 7 Secondhand smoke |[39.0(25510559)  |[-07(115t0118) |
|8 Diet low in whole grains |[38.4 (14.7 t0 50.4) = ja Diet low in milk [36.8 (23.3 to 49.0) 1.7 (-6.3 to 10.4)
|9 Diet low in milk ”W ~~~~{9 Diet low in whole grains ! 36.6 (14.2 to 48.8) -4.6 (-10.8 to 1.8)
|10 Diet low in calcium 30.1 (21.7 to 41.0) 10 Diet low in calcium 28.7 (20.5 to 39.2) -4.9 (-12.8 t0 3.2)
Leading risk 2010 ASR of DALYs Leading risk 2019 ASR of DALYs Percentage change in
2010 2019 ASR of DALYs 2010-2019
|1 Smoking 774.1 (729.9 to 818.1) ——{1 Smoking 677.3 (616.4 to 740.3) -12.5 (-19.6 to -4.8)
B 2 Alcohol use 164.4 (148.3 to 182.3) 2 Alcohol use 155.2 (138.4 to 173.5) -5.6 (-12.9 t0 2.2)
:g 3 High body-mass index 127.9 (71.4 to 200.3) 3 High body-mass index 133.9 (76.2 to 206.8) 4.8 (-1.8t0 12.9)
£ 4 Unsafe sex 112.6 (99.2 to 125.4) 4 Unsafe sex 107.2 (90.5 to 119.4) -4.8 (-12.7 t0 3.7)
8 5 High fasting plasma glucose 101.3 (27.4 to 207.0) 4@ High fasting plasma glucose 104.2 (28.7 to 212.9) |2.9(-2.8t09.5)
3 E Ambient particulate matter pollution [W—ﬁ Ambient particulate matter pollution [84.2 (62.1 to 108.3) -2.4 (-12.5t0 10.1)
5 |Z Occupational exposure to asbestos [61.1 (45.0 to 77.6) —E Occupational exposure to asbestos 50.9 (37.8 to 64.7) -16.7 (-21.8to -11.5)
_g |8 Diet low in whole grains 48.1 (18.4 t0 63.0) 4@ Diet low in whole grains 46.3 (17.8 to 61.1) -3.6 (-9.1to 1.9)
é 9 Diet low in milk 45.3 (29.4 t0 61.2) |————————{9 Diet low in milk 46.1 (29.8 to 62.2) 1.7 (-4.8 10 8.9)
10 Diet low in fruits [43.6 (22.1 to 68.7) .. |10 Secondhand smoke [38.5 (24.8 to 55.5) .5.2 (-13.7 t0 4.0)

11 Secondhand smoke

40.7 (26.6 to 57.9)

Ny
<

=12 Diet low in fruits

36.0 (18.5 t0 56.2)

-17.5 (-26.5t0 -8.1)
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B High SDI

Females Males

Both sexes combined

Leading risk 2010 ASR of DALYs Leading risk 2019 ASR of DALYs Percentage change in
2010 2019 ASR of DALYs 2010-2019

|1 Smoking |[1364.9 (12999 to 1423.3) |——{1 Smoking |[1126.5 (1 062.1t0 1183.7) ||-17.5(-19.6 to -15.3)

|2 Alcohol use |[295.3 (269.7t0 322.6) | ——————{2 Alcohol use |[273.3(248.010298.9)  |[-7.5(-11.1t0-3.7)

3 Occupational exposure to asbestos 260.4 (189.7 to 329.6) | 3 Occupational exposure to asbestos "M .5t0-11.3)

4 High body-mass index |2096 (112610 325.3) | 4 High body-mass index 12099 (116.7t0321.5)  |/0.1(-3.6t0 5.6)

5 High fasting plasma glucose 163.2 (40.6 to 343.0) 5 High fasting plasma glucose | 165.4 (41.7 to 345.7) 1.3(-2.5t07.1)

|6 Ambient particulate matter pollution [88.5 (61.0 to 123.3) Feeo 6 Diet low in whole grains |[67.6 (251 to 88.6) 7.0 (-9.6 to -4.1)

L.’ Diet low in whole grains ||72.7 (27.3 t0 96.3) -"“tl Ambient particulate matter pollution | 65.6 (44.0 t0 93.1) -25.9 (-31.7 to -20.4)

[8 Diet low in fruits |[562(2581t0884) |- 8 Diet low in milk |[516(288t0762)  |[7.3(-11.0t0-3.3)

|9 Diet low in milk [55.6 (30.9 to 81.0) “~=~[9 Diet low in fruits 1[46.8 (21.2 t0 74.8) -16.7 (-21.1 to -12.4)

|10 Residential radon 1415 (8.3t0 79.7) b [10 Drug use |[38.1(30.7 to 47.9) -0.5 (-10.4 to 7.4)

12 Drug use 38.4 (30.8 to 47.7) "~~/11 Residential radon 35.2 (6.9 to 67.6) -15.3 (-18.3 to -12.6)

Leading risk 2010 ASR of DALYs Leading risk 2019 ASR of DALYs Percentage change in
2010 2019 ASR of DALYs 2010-2019

|1 Smoking 523.5 (492.8 to 554.5) 1 Smoking 467.2 (436.1 to 497.7) -10.8 (-13.0 to -8.5)

|g High body-mass index 139.9 (87.9 to 203.8) 2 High body-mass index 140.6 (89.7 to 201.2) 0.5 (-2.6 to 4.6)

B Alcohol use 129.9 (114.2 to 145.2) ~—— 3 High fasting plasma glucose 123.4 (33.5 to 252.8) 6.6 (2.9to 11.5)

If High fasting plasma glucose 115.7 (31.2 to 237.4) ~==~{4 Alcohol use 118.1 (103.3 to 132.6) -9.0 (-13.3 to -5.0)

[5 Unsafe sex [96.4 (90.0 to 100.5) |—————5 Unsafe sex |[89.7 (81.9 to 95.8) 7.0 (-10.7 to -2.8)

E Diet low in whole grains 45.1 (16.9 to 59.5) 4@& low in whole grains ||42.6 (15.9 to 56.5) -5.6 (-8.4 to -2.7)

|Z Diet high in red meat 43.7 (25.9 to 61.7) —@et high in red meat ||41.2 (24.2 to 58.9) -5.8 (-10.2 to -1.1)

[8 Ambient particulate matter pollution |MM Diet low in milk 1323 (17.7 10 47.7) -5.5(-9.1t0 -1.6)

|2 Diet low in milk |[342(188t0504) | ~=~{9 Ambient particulate matter pollution |315(20.0t046.0)  ||-21.2(-28.0t0-15.9)

110 Occupational exposure to asbestos ||W‘—|1o Occupational exposure to asbestos "W -5.3 (-14.7 t0 4.2)

Leading risk 2010 ASR of DALYs Leading risk 2019 ASR of DALYs Percentage change in
2010 2019 ASR of DALYs 2010-2019

1 Smoking 911.0 (868.5 to 949.8) 1 Smoking 776.0 (731.4 to 817.1) -14.8 (-16.8 to -12.9)

|:2 Alcohol use 207.8 (189.8 to 226.7) :tZ Alcohol use 192.2 (173.9 to 210.5) -7.5 (-10.9 to -4.5)

[3 High body-mass index 173.9 (103.5 to 258.1) —{5 High body-mass index 174.7 (104.3 to 254.9) 0.5 (-2.6t0 4.7)

[it High fasting plasma glucose 136.8 (37.6 t0 274.3 ——E High fasting plasma glucose 142.4 (40.1 to 284.6) 4.1 (0.4 to 8.8)

E’) Occupational exposure to asbestos 133.1 (99.4 to 165.4 ﬂmpaﬁonal exposure to asbestos 114.1 (85.8 to 141.8) -14.2 (-19.9 to -8.2)

6 Ambient particulate matter pollution

7 Diet low in whole grains

8 Unsafe sex

49.3 (46.1 to 51.4)

9 Diet low in milk

441 (24.4 to 64.5)

|10 Diet low in fruits

|i38.4 (17.2 to 59.2) |

11 Diet high in red meat

36.7 (18.9 to 56.6)

[54.4 (20.2t0 71.4)

62.3 (42.8 to 87.0) —_ 6 Diet low in whole grains
|57.9 (21.7 to 76.6) ‘ ~7=~{7 Ambient particulate matter pollution

-6.1 (-8.6 to -3.5)

47.4 (31.3 t0 67.7)

-23.9 (-29.9 t0 -18.7)

45.3 (41.2t0 48.5

-8.1(-11.8 t0 -3.9)

8 Unsafe sex
s 9 Diet low in milk

o
41.4 (22.9t0 61.1

o8 {10 Diet high in red meat

—
-6.2 (-9.5 to -2.6)

|[34.8 (18.4 o 53.4

=
-5.0 (-8.9 t0 -0.3)

S
>
~.

T 11 Diet low in fruits

33.2(15.2t0 51.3)

-13.5(-17.1 to -10.0)
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C High-middle SDI

Males

Females

Both sexes combined

Leading risk 2010 ASR of DALYs Leading risk 2019 ASR of DALYs Percentage change in
2010 2019 ASR of DALYs 2010-2019
1 Smaking |1 832.8 (1713.2to 1948.9) 1 Smoking 1574.1 (1.396.4 to 1 760.7) E14.1 (-24.1t0 -2.9) |
2 Alcohol use 346.3 (308.7 to 386.0) 2 Alcohol use 312.4 (268.9 to 357.8) 9.8 (-20.1 to 1.0)
3 Ambient particulate matter pollution 213.4 (159.6 to 269.0) e~ 3 High body-mass index 190.6 (98.9 to 311 .7)_ 39 (-7.1t015.7)
4 High body-mass index 183.4 (91.6 to 303.6 ~==14 Ambient particulate matter pollution 184.6 (132.6 to 240.8) -13.5 (-27.7t0 2.7)
5 High fasting plasma glucose 162.7 (39.4 to 345.3 4Eigh fasting plasma glucose 144.7 (-34.2 to 315.1) -11.0 (-19.4 to -1.7)
|6 Occupational exposure toasbestos  ~~ |[125.5(84.8t0 169.5 6 Occupational exposure to asbestos [96.2 (64510 131.7)  |[23.3(-31.2to-14.6)

7 Diet low in whole grains

80.8 (31.9to 104.4

8 Diet low in fruits

9 Secondhand smoke

66.9 (39.2 to 97.7)

10 Diet low in milk

|[63.8 (40.4 to 88.6)

70.4 (33.2t0 116.4, -

7 Diet low in whole grains

76.9 (30.1 to 102.4)

-4.8 (-13.5t04.1)

8 Diet low in milk

4.5 (-7.910 18.2)

9 Secondhand smoke

-14.4 (-26.1 to -0.9)

“~~{10 Diet low in fruits

55.0 (25.2 t0 91.1)

—
-21.8 (-34.6 to -8.0)

Percentage change in
ASR of DALYs 2010-2019

5.6 (-12.8 to 3.0)
9.6 (-20.2 to 1.2)

Leading risk 2010 ASR of DALYs Leading risk 2019 ASR of DALYs
2010 2019
1 Smoking |[264.9 (2419 to 290.7) 1 Smoking [250.0 (224.3 to 280.5)
2 Unsafe sex |[771.0 (149910 181.0) | Unsafe sex 154.7 (124.0 10 173.5)
3 High body-mass index

3 High body-mass index

140.1 (85.2 to 208.8)

4 High fasting plasma glucose

144.6 (87.0 to 212.0)
90.4 (24.1 to 186.3)

F Alcohal use

6 Ambient particulate matter pollution

14 High fasting plasma glucose

86.7 (23.3 to 186.4)

Ambient particulate matter pollution

- 5
/<Emcohol oo

|53.s (@5.7 10 83.5)
61.4 (53.0 to 70.5)

-3.1(-10.3 to 5.6)

-4.1(-11.91t0 4.8)
18 (155 t0 22.0)
-15.8 (-22.5 10 -8.0)

7 Secondhand smoke

"729 §64.2 1o 81 JZ
62.5 (45.8 0 79.1)
49,6 (32.6 0 68.7)

7 Secondhand smoke

47.3 (30.8 0 68.5)

4.6 (17910 10.8)

S—
45.0 (18.0 to 58.8)

—
-8.9 (-16.2t0 -0.5)

2 Diet low in whole grains 294 (194 10 64.0) | & Diet low in whole grains

9 Diet low in milk [371 23010 52.3) S Diet low in milk 377 23.210561.7) |15 (9210 14.4)

|10 Diet high in red meat |[36.7 (21.110540)  —————110 Diet high in red meat |[347 (20210506)  ||-5.6(-14.0t0 4.3)
Leading risk 2010 ASR of DALYs Leading risk 2019 ASR of DALYs Percentage change In

2010 2019 ASR of DALYs 2010-2019

(1 Smoking [784(8172101087.2) | {1 Smoking 8882(7781to8828) |[122(212-27) |
2 Alcohol use 200.4(180.0 10 222.8) ——————1{2 Aloohol es 179.6 (167.4 to 2036) |04 (-180t00.7) ]
S High body-mass Index 1683.3 (93.7 10 261.1) {8 High body-masa Indsx 1846 (84.4 10 261.9) 0.8(84t000)
4 Amblent partiouats matter polution 181.0(98.0 0 163.3) {4 Ambient particulate matter pollution 119.1 (88,5 to 165.4) -8.1(-20310 4.5)
|5 High fasting piaema giucose 121.8 (326 10 248.6) 16 High faeting plasma glucoes 1123 (30.1 to 235.2) -7.8(-14810-0.8)
|8 Unsats sex 18 Unaafe 28X 706 (83.81080.0) -10.3 (-20.8 10 0.8)
|7 Occupstional expoeurs to asbestos ~>/|7unwnmm |[68.8 (23.6t078.2) -8.1(-12.4100.2)
& Dist low In wnale graine N 8 Ssconchand amoks |(61.8(38.1t0 74.1) -8.7(-186810-0.1)
9 Ssconchand smoks *~.—{9 Dist iow In milk 51.0(31.9t0 70 |s8(65t0140)

0 Diet oW In mik [@1(06beas) | “[10 Occupabional expoeurs foasbesios __ |[610(%8.4t067.1) |08 (288®-121) |
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D Middle SDI

Leading risk 2010 ASR of DALYs Leading risk 2019 ASR of DALYs Percentage change in
2010 2019 ASR of DALYs 2010-2019

1 Smoking 1415.8 (1293.5t0 1548.4) _u Smoking ||J 271.3(1088.11t0 1481.6) ||-10.2 (-23.9 to 5.6)

2 Alcohol use 268.1(229.9 to 311.0) —[2 Alcohol use 260.5 (217.5 to 308.7) -2.8 (-18.1to 14.1)

3 Ambient particulate matter pollution

168.3 (117.2 to 216.7)

3 Ambient particulate matter pollution

4 High body-mass index

123.7 (51.8 to 230.9)

171.0 (119.9 to 228.1)

1,6 (-17.0 to 24.0)

4 High body-mass index

142.8 (66.6 to 253.0)

15.4 (3.0 to 41.0)

ﬁ 5 High fasting plasma glucose 99.4 (23.1 to 215.9) 5 High fasting plasma glucose 105.0 (24.6 to 233.1) 5.7 (-8.2t0 21.9)
‘E" 6 Household air pollution from solid fuels 78.7 (42.8 to 123.9) 6 Diet low in milk 63.2 (42.2 to 84.2) 2.8 (-9.9 to 16.9)
7 Diet low in fruits 77.4 (37.4 t0 132.9) e 7 Diet low in calcium |[62.2 (47110 81.2) -4.6 (-16.7 to 8.3)
8 Diet low in calcium 65.2 (51.7 to 81.4) . ~=~{8 Dietlow in fruits |[57.7(26.910966)  |[254(4101066) |
|9 Diet low in milk 61.5 (42.4 to 80.6) AN |9 Diet low in whole grains |[561.3(19.8t069.8)  |[2.2(-10.8t0 16.6) |
|10 Diet high in sodium |IW\ %__[10 Secondhand smoke |[45.5 (25.7 to 70.0) |[-2.7 (-21.0to 18.1)
X
11 Diet low in whole grains 50.2 (19.3 t0 67.0) \\ \‘11 Household air pollution from solid fuels 41.9 (19.0 to 74.8) -46.8 (-60.6 to -32.1)
12 Secondhand smoke 46.7 (26.6 t0 70.1) \~12 Diet high in sodium 38.5 (0.9 to 147.8) -26.8 (-39.9t0 -11.6)
Leading risk 2010 ASR of DALYs Leading risk 2019 ASR of DALYs Percentage change in
2010 2019 ASR of DALYs 2010-2019
[1Unsafe sex 228.5 (188.3 to 249.0) 1 Unsafe sex [204.6 (161.9 to 233.5) [-10:4(-20.9 to 1.1)
2 Smoking 148.8 (132.1 to 169.1) 2 Smoking 128.2 (108.0 to 150.4) |[-13.8 (-25.3 to -1.3)
ﬁ 3 High body-mass index 103.3 (54.9 to 168.7) 3 High body-mass index 109.8 (62.0 to 173.7) [5.2 (-6.2 to 24.2)
E 4 High fasting plasma glucose 72.7 (19.4 to 150.4) 4 High fasting plasma glucose 80.1(21.1t0 170.1) 10.2 (-1.3 to 22.6)
lf 5 Ambient particulate matter pollution 54.7 (37.2to 71.8) —F_‘S Ambient particulate matter pollution @40 (44.5to 84.1) 15.3 (-5.3 to 40.6)
[6 Secondhand smoke [48.4(31310676) |16 Secondhand smoke |[49.0 (30910 71.7) 12 (-14.2t0 17.8)
|7 Diet low in milk [39.7(27.010521) |7 Dietlow in milk |[39.3 (25.9 to 52.4) 1.0 (-12.9 to 11.1)
8 Diet low in calcium [392(300%0503)  }—————{8 Dietlow in calcium [35.9 (26.6 to 47.2) -8.6 (-19.1 to 2.4)
9 Household air pollution from solid fuels [38.0 (22.7 0 56.1) >/|§L[cohol use [35.9 (30.0 to 42.3) -1.1(-13.3 to 12.5)
10 Alcohol use [36.3 (31.2t0 42.1) = ~ [10 Diet low in whole grains |[31.1 (121 to 42.4) 1.7 (-13.4 to 10.5)
11 Diet low in whole grains 31.7 (12.1 to 42.5) "1 Household air pollution from solid fuels 22.7 (11410 37.7) -40.3 (-55.6 to -24 .4)
Leading risk 2010 ASR of DALYs Leading risk 2019 ASR of DALYs Percentage change in
2010 2019 ASR of DALYs 2010-2019
[ Smoking [761.4 (697410 8268)  |——{1 Smoking 674.5 (583.0 o 775.7) -11.4 (-23.8 0 3.6)
B [2Alcohol use 149.9 (1294 0 1723)  |—————{2 Aloohol use 144.7 (122.4 to 168.5) 3.5 (-17.0 to 11.9)
;g |3 Unsafe sex 115.7 (95.4 to 126.2) M High body-mass index 126.0 (66.8 to 202.8) 11.1 (-1.7 t0 29.7)
€ |4 High body-mass index 113.5 (56.8 to 191.8) ~~..—{4 Ambient particulate matter pollution 114.6 (82.4 to 148.6) 4.6 (-11.2 to 24.8)
S |5 Ambient particulate matter pollution 109.6 (76.4 to 140.9) "5 Unsafe sex 104.5 (82.7 to 119.2) 9.7 (-20.3t0 1.9)
8 FS High fasting plasma glucose 85.2 (22.5t0 177.0) H High fasting plasma glucose 91.7 (24.6 to 191.4) 7.6 (2.4 t0 19.1)
%3 [7Housenold air pollution from solid fuels 57.7 (33.2 to 87.5) . 7 Diet low in milk [50.8(34.0t0 66.9) 1.0 (-8.5t0 11.5)
2 F Diet low in fruits 52.3 (25.6 to 88.9) 8 Diet low in calcium 48.5 (36.6 to 63.7) 6.4 (-15.8 to 3.1)
| 9 Diet low in calcium 51.8 (40.7 to 65.6) 9 Secondhand smoke 47.0 (30.0 to 68.2) -0.6 (-13.4 to 13.4)
3 [10 Diet low in milk 50.3 (34.5 to 65.5) \ 10 Diet low in whole grains 40.8 (15.6 to 54.9) 1[0.4 (-8.9 to 10.8)

11 Secondhand smoke
12 Diet low in whole grains

47.3 (30.7 to 67.1)
40.7 (15.5to 54.4)

NN
‘\‘ 11 Diet low in fruits
*12 Household air pollution from solid fuels

38.5 (18.4 to 63.4)
31.9 (15.6 to 53.8)

-26.3 (-39.8 to -10.4)
-44.8 (-57.9 to -31.4)
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E Low-middle SDI

Males

Females

Both sexes combined

Leading risk 2010 ASR of DALYs
2010
1 Smoking |[670.0 (7487 to 877.9)

177.4 (151.4 to 205.6)
816 (514 0 113.9)
60.5 (43.1 to 19.9)

5 High fasting plasma glucose 56.5 (13.7 to 122.1)
—_—
6 Ambient particulate matter pollution 54.1(31.7 to 76.5)

Leading risk 2019 ASR of DALYs Percentage change in
2019 ASR of DALYs 2010-2019
1 Smoking ||772.7 (689.5 to 870.0) 6 (-145t05.7)

3 Ambient parti matter p

70.3 (46.0 to 94.7

4 High fasting plasma glucose

69.5 (16.7 to 149.2)

35.2 (19.6 10 58.4)

Chewing tobacco

-0.6 (-18.1 10 20.2

7 Diet low in fruits |18 300t 16.8) | (30010 76.4) Household air pollution from solid fuels 552 (31710814 -32.4 (46,0 10-16.8)

8 High body-mass index 51.2 (22.3 10 95.2) Diet low in fruits |[48.8 (28.7 to 72.8! 5.8 (-16.7 t0 6.6)
W TN BTt o s et | ETeEE) T ——
[10 Dietlow in milk |[381(26.0t0 50.0) | {10 Diet low in milk |[41:9 (28 310 56.0) [M02(3310236) |
Leading risk 2010 ASR of DALYs Leading risk 2019 ASR of DALYs Percentage change in

2010 2019 ASR of DALYs 2010-2019
1 Unsafe sex 2965 (261.9t0 350.4) 1 Unsafe sex [285.6 (244.6 to 342.2) 37 (14910 8.0
2 Smoking 109.0 (92.9 to 130.0) 2 Smoking 101.5 (84.4 to 123.4) -6.9 (-16.5 to 3.4
76.5 (20.1 to 165.5) 32.7 (17.6 1o 49.6)

3 High body-mass index

4 High fasting plasma glucose

.9 (35.3 to 53.8)

10 Secondhand smoke

60.2 (30.5t099.2) - 3 High fasting plasma glucose
57.6 (14.7 to 122.8) ""~~{4 High body-mass index

75.7 (421 to 119.3) 25.8 (12.8 to 44.1)

iet low in calcium

Alcohol use

31.1(25.4 to 36.9

Secondhand smoke

29.7 (16.6 to 43.9)

13.1(-1.11027.2)

11 Diet low in whole grains 24.7 (9.7 to 33.0) \‘11 Household air pollution from solid fuels 27.0(17.01t0 38.2) -16.0 (-31.5t0 -1.4)
Leading risk 2010 ASR of DALYs Leading risk 2019 ASR of DALYs Percentage change in
2010 2019 ASR of DALYs 2010-2019
|[@510(a182104888) | 1 |[4244(3808104747)  |[58(145135) |
- e oy L T e
[3 Aiconol use 1015(87.310 11 {3 Alcohol use 1126 10 134.3) 09(25w027.1) |
High fasting plasma glicose 56.9 (1541 117 +—————{@ High fasting plasma glucose 729(199%1515)  ||281(B.110989) |
Housahold air pollution from salic 56.3 (37.4 10 76.6, - 5 High body-mass index 728(39.1101160)  |/30.1(18.110487)
e T ———— (T 1T —
52.2 (41.910 631 “~._ [7 Ambient panticuiate matier poliution 457(207w0620) | 13310
oo ores B e el e —
[3 Diet low in caicium |[388(22w458) |- E] in J39.4(26510520) |
10 Diet low in milk |[35.0(24.0t0 45.7) \::~~|"1o'ﬁ‘|ilulnaun_ |[38.1 (29510 49.2) 415810 138)
pe 3
1 matter 33.8 (20.210 47.9) ™\ 11 Diet low in fruits 38.3(21.61053.4) 4.1(-1291056)
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F Low SDI

Leading risk 2010

ASR of DALYs
2010

Leading risk 2019

[1 Smoking

495.3 (428.3 to 566.4)

ASR of DALYs
2019

Percentage change in
ASR of DALYs 2010-2019

1 Smoking

|2 Alcohol use

463.9 (390.9 to 534.9)

|63 (17.4t06.2)

142.4 (119.8 to 166.7) 2 Alcohol use 1562.3 (125.3 to 182.9) |r69 (-5.9 t0 21.0)
3 Household air pollution from solid fuels 92.9 (58.1 to 144.5) 3 Household air pollution from solid fuels 76.4 (48.4 to 111.9) ||-1 7.8 (-30.0 to -4.6)
" 4 Chewing tobacco 47.6 (33.7 to 62.8) .~ 14 High body-mass index 57.3 (24.2 to 104.9) 26.5 (9.6 to 59.9)
9 5 Diet low in fruits 46.4 (26.2 to 70.8) \\:\ 15 High fasting plasma glucose 51.6 (12.9 to 113.9) 13.2 (0.9 to 27.8)
g 6 High fasting plasma glucose 45.6 (11.2 to 101.6) \~\ \|6 Chewing tobacco 44.9 (30.4 to 62.5) -5.7 (-23.1 to 13.1)
7 High body-mass index 45.3 (17.1 to 87.2) \lz Diet low in fruits 44.5 (25.3 to 68.1) -4.1 (-15.4 to 7.5)
[8 Diet low in calcium 38.3 (30.4 to 48.6) 8 Diet low in calcium 40.0 (31.5to 51.1) 4.3 (-9.5t0 17.9)
9 Diet low in milk 30.7 (20.1 to 41.8) >/9 Ambient particulate matter pollution 37.8 (21.6 to 57.9) 35.0 (7.7 to 78.4)
10 Ambient particulate matter pollution 28.0 (13.4 to 48.5) “==~{10 Diet low in milk 33.0 (21.5t0 45.1) 7.7 (-7.110 21.6)
Leading risk 2010 ASR of DALYs Leading risk 2019 ASR of DALYs Percentage change in
201 0 2019 ASR of DALYs 2010-2019
|1 Unsafe sex 510.5 (406.8 to 607.9) j—————{1 Unsafe sex 1[477.5 (374 .3 to 591.4) |[-6.5 (-16.5 to 5.6) |
|2 Smoking | 96.1 (74.8 to 120.9) |—|2 Smoking |[90.0 (70.8 to 115.7) |[-6.4 (-15.9 t0 3.9) ]
8 3 High body-mass index 55.3 (25.1 to 98.0) 13 High body-mass index 70.8 (35.7 to 117.5) 28.0 (13.2t0 51.2)
© 4 High fasting plasma glucose 47.3 (11.5to 101.9) 14 High fasting plasma glucose 60.4 (14.9 to 131.6) 27.6 (14.0 to 44.8)
5 [5 Alcohol use [405 (@3 410 482) 5 Alcohol use |[46.0 (36.7 to 55.8) 13.6 (-0.4 to 27.0)
= 6 Chewing tobacco [34.4 (25.5t0 44.4) 6 Chewing tobacco ||36.5 (26.4 to 47.6) 6.1 (-13.7 to 30.6)
7 Diet low in calcium 31.0 (24.8 to 38.7) 7 Diet low in calcium || 3.5 (26.4 to 41.7) [8.0 (-3.5 to 20.7)
8 Household air pollution from solid fuels 26.9 (17.6 to 42.2) y 8 Diet low in milk "__9 5(19.4 to 39.5) 12.1 (0.1 to 25.6)
|9 Diet low in milk @.3 (17.6 to 35.1) ~=~~{9 Household air pollution from solid fuels ]I 4 (18.7 to 38.8) 1.8 (-14.2 to 18.4)
|1 0 Diet low in fruits @.1 (12.2 to 39.3) Moo 10 Diet low in whole grains " 6 (9.7 to 33.2) 10.6 (-1.1to 24.2)
11 Diet low in whole grains 22.3(9.0t029.4 T 11 Diet low in fruits 24.5(12.2t0 38.4 -2.4 (-13.0t0 10.4
g ) ( ) ( )
Leading risk 2010 ASR of DALYs Leading risk 2019 ASR of DALYs Percentage change in
2010 2019 ASR of DALYs 2010-2019
g [1_ Smoking ||293.7 (257.1 to 333.5) —E Smoking ][273.9 235.2to 311.1) |-6.7 -16.4 t0 4.0)
c E Unsafe sex 11255.3 (203.5 to 304.0) —{2 Unsafe sex ]|240.5 188.6 to 297.9) |-5.8 -15.8 to 6.3) |
-g 3 Alcohol use 1[91.3 (77.0 to 106.8) —{5 Alcohol use 1(98.6 (81.1 to 116.6) |80 (-3.6 o 21.3)
g 4 Household air pollution from solid fuels ] 59.6 (38.6 0 88.7) : 14 High body-mass index 164.2 (32.8 to 105.7) ”'2'7'3 (13.5t0 51.1)
v 5 High body-mass index K .2 to 89. = S igh fasting plasma glucose to to
Py 5H h bod d 50.4 (23.2 to 89.7) SN 5H h f: g plasma gluco 715&9(1517 118.4) 207(11577324)
‘>v< 6 ngh fasting plasma glucose ‘;46.3_(12.4 t0 97.3) I |§ Household air pollution from solid fuels r51 5(33.91073.3) |-13.5(-25.8to -1.2)
w
= IZ Chewing tobacco 1[41.0 (32.1 to 50.0) ——————{7 Chewing tobacco |40.7 (31.6 to 51.1) |-0.8 (-14.1t0 14.4)
° ES Diet low in fruits ||35.7 (19.5 to 54.3) >/E§ Diet low in calcium |36.7 (29.3 t0 45.7) |5.9 (-4.4 to 15.8)
@ |9 Diet low in calcium [34.6 (27.7 to 43.0) “==~{9 Diet low in fruits |[34.4 (18.9 to 52.8) |-36 (-125t05.9) |
|10 Diet low in milk "58.4 (18.8 to 38.3) p——————1{10 Diet low in milk 1[31.2 (20.6 to 41.9) |[9.8 (-1.5 t0 20.7)

Appendix Figure 18: Leading risk factors at the most detailed level for attributable cancer age-standardised DALY rates, 2010-2019 for
(A) the global level, (B) high SDI quintile, (C) high-middle SDI quintile, (D) middle SDI quintile, (E) low-middle SDI quintile, and (F) low
SDI quintile, for males, females, and both sexes combined. Data in parentheses are 95% uncertainty intervals (Uls). Rows are color-coded by
the following: red color = environmental and occupational risk factors; blue color = behavioural risk factors; green color = metabolic risk factors.
Dashed lines indicate decrease in rank; solid lines indicate increase or no change in rank. Risk factors at the most detailed level reflect the GBD
hierarchy in which these categories of risks fall, ranging from Levels 2-4 (for more information on risk factor levels in the GBD hierarchy see
Appendix table 9, p152). ASR = age-standardised rate; SDI = Socio-demographic Index; DALY = disability-adjusted life-years.
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A Global

Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019
[1Smoking [616(57.7t0653)  |——————1 Smoking [54.6 (49.5 t0 60.1) 1.4 (-19.2 10 -3.0)
E Alcohol use |10.7 (9.5t0 11.9) 2 Alcohol use 110.3 (9.0 to 11.6) -3.7 (-12.1 t0 5.1)
|3 Occupational exposure to ashestos [f0@9t00.0) k. 3 High fasting plasma glucose 6.3 (1.6 to 13.4) -0.9 (-7.5t0 6.4)
@ 4 High fasting plasma glucose '_6.4 (1.6 to 13.5) o 4 High body-mass index |§.3 (3.2t0 10.4) 6.4 (-2.0 to 16.1)
% 5 Ambient particulate matter pollution |t_5.0 (4.4t07.7) [~ “E’: Occupational exposure to asbestos E‘S.B 4.1t07.5) -17.0 (-21.5t0 -12.3)
S 6 High body-mass index 5.9 (2.9t0 10.0) “~=~{6 Ambient particulate matter pollution |58 (4.2107.5) -4.2 (-16.5 to 10.6)
7 Diet low in fruits @W\)/E Diet low in whole grains |27 (1.010 3 5) -3.0 (9.4 to 3.6)
|8 Diet low in whole grains 27(11t036) | %E; Diet low in milk |[2.6 (1.6 t0 3.5) 1.8 (6.3 to 10.6)
9 Diet low in milk |25 (1.6 0 3.4) “~[o Diet low in fruits |24(12t1038) |[175(27.3t0-6.8)
10 Diet low in calcium |[2.3 (1.7 t0 3.1) |———————{10 Diet low in calcium |[2.2 (1.6 10 3.0) -4.7 (-12.9 t0 3.3)
Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019
[T Smoking 11.8 (10.8 to 12.8) 1 Smoking |[10.5 (9.4 to 11.5) -10.9 (-15.5 t0 -5.9)
|g Unsafe sex 6.8 (6.1t07.7) 2 Unsafe sex 6.5 (5.5t07.3) -4.9 (-12.6 to 3.6)
" |§ High body-mass index 5.1(3.0to 7.8) 3 High body-mass index 5.2 (3.1to7.7) 1.7 (-3.910 8.9)
% E High fasting plasma glucose It_l.Z (1.2t0 8.7) 4 High fasting plasma glucose 4.4 (1.2t09.3) 5.1 (-0.8to 11.5)
5 |5 Alcohol use [26 (2210 2.9) 5 Alcohol use 2.3 (2.0t0 2.6) -10.3 (-14.8 t0 -5.2)
L Fi Ambient particulate matter pollution 1.9(1.4t02.5) 6 Ambient particulate matter pollution "W 7.3 (-6.0t0 22.7)
|Z Diet low in whole grains 1.8 (0.7 to 2.4) 7 Diet low in whole grains |1.7(0.7t0 2.3) -5.2 (-10.7 to 0.4)
[8 Diet Tow in milk 1.7 (1.1102.3) {8 Diet low in milk 1.7 (11 to 2.3) 13 (-6.1109.3)
9 Secondhand smoke 1.5 (0.9 to 2.0) Wcondhand smoke {115 (0.9 to 2.1) 1.2 (-9.8to 13.4)
|10 Diet low in calcium 1.4(1.0t0 1.9) 110 Diet low in calcium 1[1.3(0.9t0 1.8) 4.6 (-12.0 t0 2.8)
Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019
[1'Smoking |[34.4 (32210 36 3) |—————{1 Smoking |[30.6 (28.0t0 33.3) -10.9 (-17.6 to -3.5)
B |2 Alcohol use 6.3 (5.7 to 7.1) {2 Alcohol use 6.0 (5.4 to 6.8) -5.0 (-11.9 to 2.4)
._g 3 High body-mass index 5.5(3.0t0 8.6) 3 High body-mass index 5.7 (3.2t08.8) 4.0(-1.7 to 11.0)
[ 4 High fasting plasma glucose 5.2 (1.4 to 10.4) 4 High fasting plasma glucose 5.3 (1.51t0 10.6) 2.0(-3.2t0 8.0)
8 5 Ambient particulate matter pollution Wﬁ to 4.8) 5 Ambient particulate matter pollution |§.8_(2.8 to 4.9) -0.6 (-10.4 to 11.4)
] 6 Unsafe sex [36(@32104.1) 6 Unsafe sex |34 (2910338) 5.2 (-12.7 to 3.2)
§ ﬁ Occupational exposure to asbestos M—F[ Occupational exposure to asbestos "3.0 (2.2103.8) -14.6 (-19.2 to -10.1)
< [8 Diet low in whole grains [23(08t029) |8 Dietlow in whole grains 2208028 |[39(88t08 |
2 |9 Diet low in milk |21 (1310 2.8) 9 Diet low in milk |21 (1310 2.8) 16 (-4.3t08.1)

|10 Diet low in fruits

|[19(0.81t03.0)

- |10 Diet low in calcium

~.

|17 (1.2t02.4)

4.5 (-10.7 to 1.7)

11 Diet low in calcium

1.8 (1.3 to 2.5)

~
<

"*~.12 Diet low in fruits

1.6 (0.8 to 2.5)

-16.2 (-24.9 to -7.3)
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B High SDI

Males

Females

Both sexes combined

Leading risk 2010

ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019
[1 Smoking 63.7 (59.9 to 66.9) |—————1{1 Smoking 53.4 (49.7 to 56.6) -16.2 (-18.0 to -14.3)

12 Occupational exposure to asbestos

15.3 (1.2 to 19.3)

3 Alcohol use

12.0 (10.9t0 13.2)

—[2 Occupational exposure to asbestos

13.0 (9.5 to 16.5)

15.1 (-19.7 to -10.3)

4 High body-mass index

8.8 (4.7 10 13.9)

5 High fasting plasma glucose

8.6 (220 18.0)

6 Ambient particulate matter pollution

[#2@9105.8)

|7 Diet low in whole grains

|34 (1.31045)

|8 Diet low in fruits

|[26 (1.2 10 4.0)

|9 Diet low in milk

|[2.6 (1.4 t0 3.8)

110 Residential radon

|[19(04 0 3.7) §

13 Drug use

Leading risk 2010

1.6 (1.3 10 2.0)

ASR of Deaths
2010

I~

3 Alcohol use 11.3 (10.2 to 12.4) -6.1(-9.6 to -2.2)
4 High body-mass index 8.9 (4.8 to 13.9) 0.6 (-2.8 to 5.8)
5 High fasting plasma glucose 8.7 (2.2 t0 18.0) 1.4 (-2.2t06.9)

>/|§ Diet low in whole grains

32 (12t04.1)

6.7 (9.1 to -4.0)

- "’*17 Ambient particulate matter pollution

32 (2.1t04.5)

-23.6 (-29.8to -17.8)

8 Diet low in milk

2.4 (1.3103.6)

-6.4 (-9.6 to -2.5)

9 Diet low in fruits

2.2 (1.0 10 3.5)

15.1 (-19.4 to-11.1)

10 Drug use

1.7 (1.3t02.1)

[32 (66t 11.1)

">~ 11 Residential radon

|1 Smoking

22.7 (21.0 to 24.2)

1.7 (0.3103.2)

13.7 (-16.6 to -11.2)

[2 High body-mass index

6.3(3.9t09.1)

Leading risk 2019 ASR of Deaths Percentage change in
2019 ASR of Deaths 2010-2019
1 Smoking 20.7 (19.0 to 22.2) -8.9 (-11.1to -6.8)

E’; High fasting plasma glucose

57 (15t011.7)

2 High body-mass index

6.3(3.9109.1)

0.2 (-2.7 to 4.0)

3 High fasting plasma glucose

6.1 (1.7 to 12.4)

6.6 (2.910 11.6)

L4 Alcohol use 4.8 (4.2t05.4) 4 Alcohol use 4.4 (3.8 to 5.0) -8.1(-12.1to -4.1)
|5 Unsafe sex 3128032 ] 5 Unsafe sex [29(261t03.1) 6.5 (-10.0 to -2.5)
|6 Diet low in whole grains 22 (0.8 to 2.8) 6 Diet low in whole grains 2.0 (0.8 to 2.7) 5.9 (-8.6 to -3.3)

E Occupational exposure to asbestos 19(1.2t0 2.4 7 Occupational exposure to asbestos 1.8 (1.1t0 2.4) -4.1(-13.1t0 4.7)

E} Ambient particulate matter pollution 1.8 (1.2t0 2.5 \)/’T} Diet low in milk 1.6 (0.9 to 2.3) -4.9 (-8.2 to -0.8)

F) Diet low in milk ~ 9 Diet high in red meat

16(09to2.4

<,

|10 Diet high in red meat

1.6 (0.9t0 2.4)

<
S~

15 (0.9 t02.3)

5.1(-9.1t0-0.7)

10 Ambient particulate matter pollution

1.4 (0.9t0 2.1)

-18.7 (-25.8 to -13.2)

Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019

E Smoking ||40.6 _(38,1 to 42.7) 1 Smoking ESA (32.9 to 37.4) -13.0 (-14.7 to _1 1.3)

2 Alcohol use |[8.1(7.3t08.9) 2 Alcohol use 7.6 (6.8 to 8.4) -6.0 (-9.4 to -2.5)

3 Occupational exposure to asbestos IW~\ 3 High body-mass index 7.5(4.4t0 11.1) 0.6 (-2.1to 4.4)

4 High body-mass index ]|7.5 (4.4 to 11.3) ~ 4 High fasting plasma glucose 7.2(2.0to 14.4) 4.4 (1.0t0 8.9)

5 High fasting plasma glucose

/6.9 (1.9 t0 13.8)

6 Ambient particulate matter pollution

|[28(19103.9)
===

7 Diet low in whole grains

2.7 (1.0 to 3.6)

[8 Dietlow in milk

~|5 Occupational exposure to asbestos

[6.7(5.1108.3)

M Diet low in whole grains
~==~{7 Ambient particulate matter pollution

-11.5(-16.6 to -6.4)

[26(10103.3)

5.9 (-8.0 to -3.6)

2.2(1.5103.2)

21.3 (-27.6 to -15.8)

2.1 (1.110 3.0)

|9 Diet low in fruits

|10 Unsafe sex

8 Diet low in milk

7.9 (1110 2.9)

5.3(8.11t0-1.7)

1.5(0.7 to 2.3)

-11.6 (-15.1 to -8.4)

1.7 (0.8 t0 2.6) 19 Diet low in fruits
1.7 (1.5t01.7) ————————1{10 Unsafe sex

15 (1.4 t0 1.6)

8.1 (-11.6 to -4.2)
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C High-middle SDI

Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019

1 Smoking |[814 (75.7 to 86.5) 1 Smoking 713 (63510 79.7) ||-12.4 (-22.1 to -1_.6)

2 Alcohol use

3 Ambient particulate matter pollution

13.5 (12.0 to 15.(7) :tz Alcohol use
9.5 (7.1 to 12.0) 13 Ambient particulate matter pollution
P —

@ E High fasting plasma glucose ||8.4 (2.1t0 17.7) >/E High body-mass index
= 5 High body-mass index ~~~~15 High fasting plasma glucose E1019/(E18:8 t0=2:5) M|
= E‘ Occupational exposure to asbestos 4.71t094) 4&5 Occupational exposure to asbestos 3.7t07.5 |1-21.3 (-2‘&Tto-1-3.3)_'
7 Diet low in whole grains (150 4.9) 7 Diet low in whole grains 14t04.7 5.0 (12910 2.8)
8 Diet low in fruits (4050 k. 8 Diet low in milk W"m_
9 Secondhand smoke d W = - 9 Secondhand smoke ! m ||-12.1 (-24.3 to 1.5)
|10 Diet low in milk |[2.9 (1.8t0 4.1) “~~[10 Diet low in fruits |24(11t040) |[200(-332t0-5.7) |
Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019
|1 Smoking |111.4 (10.4 to 12.4) f————11 Smoking |{10.9 (9.7 t0 12.3) -3.9 (-12.2 t0 5.4)
2 High body-mass index 6.2 (3.8t09.2) 2 High body-mass index 613371090  |-27(96t056) |
I;z Unsafe sex II?W:E Unsafe sex 4.9 (3910 5.5) 9.3 (19.5t0 1.4)
§ 4 High fasting plasma glucose 4.4 (1.2t09.1 4 High fasting plasma glucose 4.2(1.1to 9.5') -4.7 (-12.1 to ﬂ
© 5 Alcohol use 2.7 (2410 3.1 e 5 Ambient particulate matter pollution 2.8 (2.0t03.7) 4.9 (-12.5t0 25.7)
g 6 Ambient particulate matter pollution 2.7 (1.9t03.4 ~=~~16 Alcohol use ||2.3 (2.0 to 2.6) -16.0 (-55.4 to-8.1)
= 7 Diet low in whole grains W-QTB_SE)— 7 Diet low in whole grains |W6_9—tb_§—i)— mm—
8 Secondhand smoke 1.8 (1.2t0 2.6) 8 Secondhand smoke 1|1.8 (1.2 to 2.6) -2.0 (-16.1 to 12.7)
9 Diet low in milk 1.7(1.1t0 2.4) 9 Diet low in milk 111.7 (1.0 to 2.4) 1.3 (-8.4t0 12.9)
iet high in red meat 1.4 (0.8t02.2) 10 Diet high in red meat 1|1.3(0.7 to 2.0) -5.6 (-13.3t0 3.9)
Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019
1 Smoking 417 (38.9 to 44.2) ————11 Smoking 1137.5 (33.7 t0 41.5) |I-10.1(-19.0t0 -0.7) ‘
2 2 Alcohol use >/F2 High body-mass index 6.9 (3.9 to 10.6) 06(-58t078) |
-_g 3 High body-mass index ~==~13 Alcohol use | 6.8 (5.9t07.7) -9.6 (-18.2 to -0.3-)
£ 4 High fasting plasma glucose _1‘.1 High fasting plasma glucose 5.6 (1.5t0 11.4) -7.8 (-14.1to0 -1.4)
] 5 Ambient particulate matter pollution 5 Ambient particulate matter pollution -6.2 (-17.3 to 7.5)
] 6 Occupational exposure to asbestos 34 (24t04.4) %ccupational exposure to asbestos g -18.0 (-25.1 to -10.3)
§ E Diet low in whole grains T:E Diet low in whole grains "2.7 (1.1t0 3.6) -6.1(-11.710-05)
e 8 Unsafe sex 2.9 (2.6t03.1) 8 Unsafe sex 2.6 (2.1102.9) -10.4 (-20.3 t0 0.1)
g |9 Secondhand smoke IW-..~ 9 Diet low in milk |Emm
10 Diet low in milk 2.2(1.4t03.1) ~“‘~|10 Secondhand smoke 2.1(1.41t03.1) -7.3 (-16.8 t0 2.8)
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D Middle SDI

Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019
[T Smoking [64.2(58.8 to 69.9) {1 Smoking |[58.5 (50.4 to 67.8) 8.9 (-22.310 6.5)
|2 Alcohol use 110.3 (8.7 t0 12.0) [2 Alcohol use |[10.1 (8.4 to 12.0) -1.7 (-16.8 to 16.1)
3 Ambient particulate matter pollution 7.6 (5.3t09.8) 3 Ambient particulate matter pollution |m5 to 10.4) 3.2 (-15.0 to 25.3)
" 4 High fasting plasma glucose 5.1 (1.2to 11.0) — 4 High body-mass index |[_56 (2.5t0 10.0) 15.5 (-2.4 t0 40.7)
% 5 High body-mass index 4.8 (1.9t09.1) “m=-15 High fasting plasma glucose IE‘SS (1.3 to 11.7) 4.5 (-8.0to 19.4)
> 6 Household air pollution from solid fuels EB,G (1.9 to 5.6) b 6 Diet low in milk ||§7_(19 to 3.7) 3.2 (-9.2t0 16.5)
7 Diet low in fruits [35(1.7106.0) S 7 Diet low in calcium |27 2.1t 36) 43 (-16.1 10 8.2)
8 Diet low in calcium |29 (23103.6) 7 ~~~[8 Dietlow in fruits |26 (1.2t0 4.5) -24.0 (-40.4 to 5.4)
9 Diet low in milk |[2.7 (1.8 10 3.5) \ |9 Diet low in whole grains |22 (0.9 to 3.0) |[2.6 (-9.5t0 16.4)
10 Occupational exposure to asbestos |[2.5 (1.6 to 3.5) b \\\ |10 Secondhand smoke |[2.1(1.2t0 3.3) |[-1.4 (-18.9t0 19.7)
X
12 Diet low in whole grains 2.2(0.8t02.9) .‘*\:‘11 Occupational exposure to asbestos 21 (1.4103.1) -14.2 (-27.2to 1.5)
13 Secondhand smoke 22(1.2t03.3) *12 Household air pollution from solid fuels 1.9(0.9to0 3.4) -46.4 (-60.0 to -31.9)
Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019
IJ Unsafe sex 7.6 (6.3 t08.3) 411 Unsafe sex ||§8 (5.4to 7.8) -10.3 (-20.7 to 1.3)
|2 Smoking 7.5 (6.6 to 8.4) 2 Smoking 6.4 (5.4 to 7.5) 136 (-25.3 to -1.4)
FS High body-mass index 4.2(2.2t07.1) 3 High body-mass index 4.5(2.5t07.2) 6.4 (-5.7 t0 23.7)
ﬂ |z_1 High fasting plasma glucose 3.5(0.9t07.3) 4 High fasting plasma glucose 3.8 (1.0 to 8.0) 8.0 (-2.9to 19.5)
g ES Ambient particulate matter pollution [25(1.7103.3) E Ambient particulate matter pollution 2.9 (2.1t0 3.9) 16.9 (-3.6 to 41.9)
quf FS Secondhand smoke 1.9 (1.2t0 2.7) }5 Secondhand smoke 1.9 (1.2 to 2.8) 2.6 (-13.3 t0 19.3)
[z Diet low in calcium 1.8 (1.4 to 2.3) e 7 Diet low in milk 1.8 (1.2t0 2.4) -0.6 (-12.1 to 10.6)
|§ Diet low in milk 1.8 (1.2 to 2.4) “=~~{8 Diet low in calcium 1.7 (1210 2.2) -8.2 (-18.3 t0 2.3)
F) Household air pollution from solid fuels 1.7 (1.0 to 2.5) M mel low in whole grains 1.4 (0.5 to 1.9) -1.4 (-12.8 to 10.0)
|10 Alcohol use 15(1.2t0 1.7) Y = 110 Alcohol use 14 (1.2t01.7) -3.7 (-17.0 to 10.2)
11 Diet low in whole grains 1.4 (0.5t0 1.9) ¥ 11 Household air pollution from solid fuels 1.0 (0.5t0 1.7) -39.6 (-55.0 to -23.8)
Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019
|1 Smoking 1[34.1(31.3t0 37.0) 1 Smoking |[30.7 (26.6 to 35.1) -10.2 (-22.1 to 4.1)
3 2 Alcohol use 5.7 (4.810 6.6) 2 Alcohol use 55 (4.7 10 6.5) 2.9 (-16.7 to 13.1)
._g 3 Ambient particulate matter pollution 4.9 (341t06.3) 3 Ambient particulate matter pollution 5.2 (3.8 t0 6.8) 6.5 (-9.4 to 26.2)
[ 4 High body-mass index 4.5(2.21t07.8) 4 High body-mass index 5.0 (2.6 to 8.2) 10.9 (-1.5 to 29.0)
8 5 High fasting plasma glucose 4.2 (1.11t08.8) 5 High fasting plasma glucose 4.5 (1.2109.3) 5.9 (-3.5t0 16.7)
3 6 Unsafe sex 3.9 (3.3t04.3) 6 Unsafe sex E.S (2.8t0 4.1) -9.6 (-20.0 to 2.0)
§ 7 Household air pollution from solid fuels [26(15140) "} 7 Diet low in milk |[2.2(1.5103.0) 1.4 (-7.7 10 10.8)
- |8 Diet low in fruits [24 (1110 4.7) b 8 Diet low in calcium |2.2(1.6 10 2.8) 6.2 (-15.3 to 2.6)
g 9 Diet low in calcium [23(181029) |9 Secondhand smoke |[2.0 (1.3 t0 3.0) 0.5 (-12.5 to 14.5)
10 Diet low in milk |22(15t029) | ¢~ [10Dietlow in whole grains |[1.8 (0.7 to 2.4) |[0.7 (-8.3t0 10.1)
X
11 Secondhand smoke 20(1.3t02.9) “:‘ 11 Diet low in fruits 1.8(0.8t0 2.9) -25.5 (-39.3 to -9.6)
12 Diet low in whole grains 1.8(0.7t0 2.4) *\12 Household air pollution from solid fuels 1.5 (0.7 to 2.5) -44.1 (-57.4 to -30.6)
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E Low-middle SDI

Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019

1 Smoking 34.9 (32.3 to 37.8) 1 Smoking 33.8 (30.4 to 38.0) |-3.0 (-12.9t0 7.3)

2 Alcohol use 2 Alcohol use 13.2 (-2.3t0 31.1)

3 Household air pollution from solid fuels

3 High fasting plasma glucose

ﬁ 4 High fasting plasma glucose 4 Ambient particulate matter pollution
'§° 5 Ambient particulate matter pollution 5 High body-mass index
6 Chewing tobacco 6 Household air pollution from solid fuels .
7 Diet low in fruits <~ "7=~{7 Chewing tobacco IIE 151t03.1)
8 High body-mass index .0 (0. 5 “==~~18 Diet low in fruits 2.0 (1.2 t0 3.0)
9 Diet low in calcium 1.8 (1.5t0 2.3) 9 Diet low in calcium |11.9 (1.5 to 2.?)
I10 Diet low in milk 1.6 (1.1t0 2.1) 10 Diet low in milk |11.8 (1.2t0 2.4) 1112.3 (-0.9 to 24.7)
Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019
[1 Unsafe sex |9.2 (8.1t0 11.4) —E Unsafe sex [5.9 (7.6 to 10.8) -14.4t07.4)
2 Smoking ls.o (4.3 t0 5.8) 2 Smoking .7 (3.9t0 5.5 -15.7 t0 4.0)
E High fasting plasma glucose 2.6 (0.7t054) 3 High fasting plasma glucose 3.4 (0.9t07.2) 30.9 (16.6 to 46.3)
& 4 High body-mass index 2.5 (1.3 to 4.2_) :Egh body-mass index 3.1 (1.7 to 5.0) 12.8 to ﬂ)
© 5 Chewing tobacco 1.8 (14t022) 5 Chewing tobacco 2.0 (1.5 t0 2.6) -6.0 to 33.6)
g 6 Diet low in calcium 1.4 (1.1t01.8) >/@et low in milk 1.6 (1.1t02.2) |Iﬁ 1.4 to 31.5)
= |7 Diet low in milk 1.4 (1.0t0 1.8) “==~{7 Diet low in calcium 1.5 (1.2 t0 2.0) 7.4 (-4.9 t0 20.2)
8 Household air pollution from solid fuels W-.}_/ﬁa low in whole grains 1.2(0.5t01.7) 13.3 (-0.2 to 26.6)
9 Diet low in whole grains 1.1 (0.4 to 1.4) ~==19 Household air pollution from solid fuels 1.2 (0.7 to 1.6) -15.7 (-31.0 to -1.2)
10 Diet low in fruits 7.0 (0.6 to 1.5) . 110 Alcohol use 1.1 (0.9 0 1.3) 12.3 (-1.0 0 27.7)
11 Alcohol use 1.0 (0.8t01.2) "~~.12 Diet low in fruits 1.0 (0.6 to 1.5) 0.9 (-12.4 to 15.9)
Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019
= 1 Smoking 11193 (17.9 to 20_9) 1 Smoking ||18.4 (16.6 to 20.6) Iﬂ-ua t0 4.7)
o 2 Unsafe sex 2 Unsafe sex |/4.6 (3.9 to 5.6) | -2.6 (-13.3 to 8.6)
c ————— e
3 3 Alcohol use 3 Alcohol use |4A0 (3.4104.8) "1 1.9 (2.0 to 27.1)
g lA_t High fasting plasma glucose —{t_‘t High fasting plasma glucose | 3.4 (0.91t07.0) 26.5(17.0 to 38.1)
3 5 Household air pollution from solid fuels %gh body-mass index : : :
) 6 High body-mass index 3 6 Chewing tobacco
Q 7 Chewing tobacco 2.0 (1.6to 2_1) \\ 7 Ambient particulate matter pollution 2.0(1.3t02 g) i . 2
< 8 Diet low in calcium 1|11.6 (1.3 t0 2.0) - = 8 Diet low in calcium |[1.7 (1.3t0 2,2_) 6.5 (-3.2 to 15.6)
n°3 9 Diet low in fruits 1|11.5 (0.9 t0 2.3) b 9 Household air pollution from solid fuels ||1.7 (1.1 to 2.5) |1-27.3 (-40.0 to -15.7)

10 Diet low in milk

1[5 (1.0t0 2.0)

> 170 Diet low in milk
~,

11 Ambient particulate matter pollution

14 (0.9 t0 2.0)

M7 (121023

1223710 24.9)

~
\\

<11 Diet low in fruits

15(0.9102.2)

-3.3(-11.8t0 6.4)
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F Low SDI

Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019

E Smoking ]L21 4 (18.51t024.2) —E Smoking ][20‘2 (17.2 to 23.0) -5.6 (-16.1 to 5.8)

[2 Alcohol use 5.3 (4.4 t0 6.2) —[2 Alcohol use 5.7 (4.7 to 6.8) 7.8 (-4.1t021.1)

|3 Household air pollution from solid fuels

4.1 (2.5 10 6.2)

3 Household air pollution from solid fuels

E High fasting plasma glucose

2.3(0.6t05.1)

3.3 (2.1 to 4.8)

17.9 (-29.7 to -5.4)

4 High fasting plasma glucose

2.6 (0.7 to 5.6)

12.3 (1.2t0 25.4)

é @et low in fruits 1.9 (1.1t0 2.9) . /5 High body-mass index 2.2 (0.9t0 4.0) 26.0 (10.1 to 57.9)
s |6 Chewing tobacco 1.8(1.3t02.4) «__— =~{6 Diet low in fruits 1.8(1.0t0 2.8) 3.8 (-13.8 10 6.8)
|7 High body-mass index 1.7 (0.6 to 3.4) /\)\/‘ﬂet low in calcium 1.8 (1.4 t0 2.3) 53(82w0182) |
|§ Diet low in calcium 1.7 (1.41t02.2) \IE_Chewing tobacco 1.8 (1.2t02.4) |-2.2 (-19.3t0 15.7)
|9 Diet low in milk 1.4 (0.9t0 1.9) f~o 9 Ambient particulate matter pollution 1.6 (0.9 to 2.5) [37.0(98t079.9) ]
|10 Ambient particulate matter pollution 1.2 (0.6 to 2.1) ~==~{10 Diet low in milk 15 (1.0 to 2.0) [82(59t0220) |
Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019
|1 Unsafe sex 16.0 (12.8 to 19.2) 11 Unsafe sex |[15.1 (11.9 to 18.5) -6.0 (-15.0 to 5.2)
2 Smoking 4.0 (3.2t04.9) 2 Smoking 3.9 (3.1t04.7) -3.5 (-12.8 10 6.2)
3 High body-mass index 2.3(1.0t0 4.1) 3 High body-mass index 2.9 (1.5t04.9) 27.9 (13.7 to 50.9)
ﬂ 4 High fasting plasma glucose 2.1(0.5t04.5) 4 High fasting plasma glucose 2.7 (0.7 t0 5.8) ] 27.1(14.4t043.1)
E E Alcohol use 1.5(1.2t01.7) —ES Alcohol use 1.7 (1.3 t0 2.0) | 12.7 (0.4 to 25.1)
&\ [3 Diet low in calcium 1.4 (1.1t01.7) —[6 Diet low in calcium 1.5(1.2t0 1.9) [9.4 (-1.5t0 22.1)
|z Chewing tobacco 1.4 (1.0 to 1.8) —[I Chewing tobacco 1.5 (1.1t0 2.0) 10.0 (-8.6 to 32.7)
[8 Diet low in milk 1.2 (0.8 t0 1.5) —@ Diet low in milk 1.3(0.9t0 1.7) 13.2 (1.6 to 26.5)
[§ Household air pollution from solid fuels 1.1 (0.8 to 1.8) _[§ Household air pollution from solid fuels 1.2 (0.8 to 1.6) "51 (-13.7 to 19.0)
|10 Diet low in fruits 1.0 (0.5 to 1.6) o {10 Diet low in whole grains 1.1(0.4 to 1.4) |[11.8 (0.9 to 24.9)
11 Diet low in whole grains 1.0 (0.4 to 1.3) S 11 Diet low in fruits 1.0 (0.5to0 1.6) -1.2(-11.5t0 10.9)
Leading risk 2010 ASR of Deaths Leading risk 2019 ASR of Deaths Percentage change in
2010 2019 ASR of Deaths 2010-2019
|1 Smoking [12.5(10.9 to 14.1) {1 Smoking [11.8 (10.2 t0 13.2) ||-5.6 (-14.8 to 4.4)
i |2 Unsafe sex [B1(65t097) — }—————2 Unsafe sex [77(61t094 |[-6.4(-14.4105.8)
;g 3 Alcohol use [33 (281039 3 Alcohol use 3.6 (3.0t0 4.3 8.5 (-2.11t0 20.7) |
[S 4 Household air pollution from solid fuels 2.6 (1.7 to 3.8) oo 4 High fasting plasma glucose 2.6 (0.7t0 5.5 19.7 (11.7 to 30.0)
8 5 High fasting plasma glucose 2.2 (0.6t04.6) /)<::_/ 5 High body-mass index 2.6 (1.3t04.3) 27.1 (14.1 to 51.0)
§ 6 High body-mass index 2.0 (0.9t0 3.6) [ e 6 Household air pollution from solid fuels 22 (1.5t0 3.1) -13.5 (-25.4 to -1.9)
GmJ 7 Chewing tobacco 1.6 (1.2t0 1.9) Feee 7 Diet low in calcium 1.7 (1.3t0 2.1 7.2 (-3.0t0 17.2)
< |8 Diet low in calcium 1.6 (1.2t0 1.9) "7=~{8 Chewing tobacco 1.6 (1.3t0 2.0 [3.1(-9.6 t0 17.9)
8 [§ Diet low in fruits 1.5 (0.8 t0 2.2) —I§ Diet low in fruits 1.4 (0.8t0 2.1 -3.0 (-11.3t0 5.7)
110 Diet low in milk 1.3(0.8t0 1.7) 10 Diet low in milk 1.4(09t0 1.9 10.6 (-0.4 to 21.7)

Appendix Figure 19: Leading risk factors at the most detailed level for attributable cancer age-standardised death rates, 2010-2019 for
(A) the global level, (B) high SDI quintile, (C) high-middle SDI quintile, (D) middle SDI quintile, (E) low-middle SDI quintile, and (F) low
SDI quintile, for both sexes combined, males, and females. Data in parentheses are 95% uncertainty intervals (Uls). Rows are color-coded by
the following: red color = environmental and occupational risk factors; blue color = behavioural risk factors; green color: = metabolic risk factors.
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Dashed lines indicate decrease in rank; solid lines indicate increase or no change in rank. Risk factors at the most detailed level reflect the GBD
hierarchy in which these categories of risks fall, ranging from Levels 2-4 (for more information on risk factor levels in the GBD hierarchy see
Appendix table 9, p152). ASR = age-standardised rate; SDI = Socio-demographic Index; DALY = disability-adjusted life-years.
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Appendix Figure 20: Level 1 risk-attributable age-standardised cancer DALY rates per 100,000, by SDI value for (A) males and (B)
females. Datapoints in this figure represent each country estimated in the GBD study, ordered by its respective SDI value. Figure is color-coded
by the following: blue = behavioural risks; red = environmental and occupational risks; green = metabolic risks. SDI = Socio-demographic Index;
DALY = disability-adjusted life-years.
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Appendix Figure 21: Level 1 risk-attributable age-standardised cancer mortality rates per 100,000, by SDI value for (A) males and (B)
females. Datapoints in this figure represent each country estimated in the GBD study, ordered by its respective SDI value. Figure is color-coded
by the following: blue = behavioural risks; red = environmental and occupational risks; green = metabolic risks. SDI = Socio-demographic Index.
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Appendix Figure 22: Trends in risk-attributable age-standardised cancer DALY rates, 1990-2019, for tobacco (left) and all risk factors
estimated (right), by sex. DALY = disability-adjusted life-year.
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Appendix Table 12: Global risk-attributable cancer deaths and DALYSs in males and females reported in all-age numbers, age-

standardised rates, and percentages of total cancer deaths and DALYSs in 2019

a Male Female
o
o
E Perce!ﬁtage of Percieiir;tlzge of Perc:ir;l;ge of Perc:ir;tlige of
% : slandAgf(;ised altr?E)SLJI(t;lble Age-standardised attributable stanggf(; ised attributable Age- attributable
f Risk factor Deaths, Mortality cancer deaths DALYsS, DALY rate. per cancer Deaths, Mortalit cancer deaths DALYs, standardised cancer
S thousands thousands P DALYs out of thousands Y out of total thousands DALY rate, per DALYs out of
131 rate, per out of total 100,000 rate, per "
< (95% UI) X (95% UI) total cancer (95% UI) cancer (risk + (95% UI) 100,000 total cancer
w 100,000 cancer (risk + (95% UI) . 100,000 . .
™ (95% UI) non-risk) deaths (risk + non- (95% UI) non-risk) (95% UI) (risk + non-
2 ° (95% U1 risk) DALYs ° deathss risk) DALYs
0 (95% U1 (95% UI) (95% U1
o | Al ris factors 2880 716 50.6 67 500 17116 480 1580 36.1 36.3 37600 866.9 343
(2600t03180) | (702 to 86.0) (47.81054.1) (60800t075100) | (1546.9t019035) | (45.3t0515) | (1360101840) | (311 t042.0) (3825t041.3) | (32800t043100) | (756.610994.9) | (309 t038.7)
N E:C‘L"g't‘i’;f;ta” 538 147 95 11900 304.9 85 198 45 46 4380 100.6 40
o (450 to 629) (12.31017.1) (8.11010.8) (9920 to 14 000) (255.3 to 357.9) (72109.7) (159 to 239) (36105.5) (381053) (3550 to 5 270) (81.6t0121.1) (33t04.7)
5 | Air poliution 71 47 6250 157.9 44 27 28 2700 62.0 25
P (197 to 344) (52109.1) (36105.9) (4640 t0 8 070) (116.8 t0 203.6) (3.4105.5) (88.8 0 151) (2.0103.4) (21103.4) (2000 to 3 390) (45.9t0 77.9) (19t03.1)
5 | Particulate matter 268 71 47 6250 157.9 44 120 27 28 2700 62.0 25
pollution (197 to 344) (52109.1) (36105.9) (4640 t0 8 070) (116.8 t0 203.6) (3.4105.5) (88.8 10 151) (2.0103.4) (21103.4) (2000 to 3 390) (45.9t0 77.9) (191t03.1)
o | e er 216 538 38 5000 1265 36 913 21 21 2020 463 18
Sollution (157 to 281) (421075) (28104.8) (3620 to 6 500) (91710 164.2) (26104.5) (65510 119) (15102.7) (L5102.7) (1 460 to 2 630) (33510 60.2) (13102.3)
o | Household air 512 13 0.9 1260 314 09 285 07 07 679 156 06
D foals (27.7t082.2) (0.7t02.1) (051t015) (687 t0 2 010) (17.110 50.2) (05101.4) (16.0t0 44.5) (0.4101.0) (0410 1.0) (384 t0 1 050) (8:81024.2) (0.4101.0)
5 eont\r/]ie}:)nmemal 56.8 15 10 1300 33.0 09 269 06 06 586 134 05
T (11.3t0 110) (03102.9) (02t01.9) (258 t0 2 540) (6510 64.4) (02101.8) (52210 52.2) (01101.2) (01t012) (1150 1 140) (2610 26.0) (01t01.0)
3 | Residential radon 56.8 15 10 1300 330 09 269 06 0.6 586 134 05
(11.3t0 110) (03102.9) (02101.9) (258 t0 2 540) (6510 64.4) (0210 1.8) (52210 52.2) (01101.2) (011012) (1150 1 140) (2.61026.0) (01101.0)
5 | occunational risks 75 47 5520 1444 39 665 15 15 1440 331 13
P (206 to 331) (58109.3) (3.7105.8) (4270 t0 6 830) (112.0t0 178.4) (3.1104.8) (48.7 t0 85.0) (11101.9) (12101.9) (1070 to 1830) (24.5t0 42.0) (1010 1.6)
5 | Occupational 267 75 47 5520 1444 39 665 15 15 1440 331 13
carcinogens (206 to 331) (5.8109.3) (3.7105.8) (4270 10 6 830) (112.0t0 178.4) (3.1104.8) (48.7 t0 85.0) (1110 1.9) (12101.9) (1070 to 1.830) (24.5t0 42.0) (1010 1.6)
B glccé’gite"iga' 195 58 34 3430 938 24 403 09 0.9 691 158 06
oo (139 to 255) (411075) (2410 4.4) (2400 to 4 510) (65.910 123.0) (17103.2) (25.710 52.6) (06101.2) (06101.2) (455 10 892) (10.4 to 20.4) (0410 0.8)
B &Cg'sfe"iga' 6.66 0.2 01 185 45 01 3.10 01 01 85.4 20 01
s (1.05t012.1) (0.0t00.3) (0.0t00.2) (32.3t0 336) (08108.2) (0.0100.2) (0.494 10 5.69) (0.0100.1) (0.0t00.1) (14.6 o 155) (03103.6) (0.0t00.1)
4 gxccggfe"iga' 1.06 0.0 0.0 488 12 00 0.808 00 0.0 370 09 0.0
i, (0313t01.73) (0.0t00.0) (0.0t00.0) (14.210 80.2) (0410 2.0) (0.0100.1) (0.264 10 1.34) (0.0100.0) (0.0t00.0) (12.2t0 61.0) (03t015) (0.0t00.1)
4 g(“;‘s‘f]"irz‘iga' 0.203 0.0 0.0 581 01 0.0 0.0978 00 0.0 2.77( 01 0.0
befy”ium (0152 10 0.264) (0010 0.0) (0010 0.0) (4.35107.52) (01100.2) (0.0100.0) (0.0746 10 0.123) (0.0100.0) (0.0100.0) 212103.47) (00t00.1) (0.0t00.0)
4 gf%‘s"u"ir‘e"iga' 0.488 0.0 0.0 140 03 00 0.224 00 0.0 6.31 01 0.0
g (037110 0.614) (0010 0.0) (0010 0.0) (10.7t0 17.6) (0.3100.4) (0.0100.0) (017210 0.284) (0.0100.0) (0010 0.0) (4.86 0 7.98) (01100.2) (0.0100.0)
4 eoxccg‘s‘ﬁte";ga' 1.03 0.0 0.0 295 07 00 0.466 00 0.0 132 03 00
e (0.841 10 1.26) (0010 0.0) (0010 0.0) (24.210 35.8) (06100.9) (0.0100.0) (0.378 10 0.568) (0.0100.0) (0010 0.0) (10.7 to 16.0) (0210 0.4) (0.0100.0)
4 icc;ﬁ‘e"igaéiesel 14.7 04 03 422 10.2 03 ! 0.1 01 141 32 0.1
. ngi et (121t017.7) (03100.4) (02100.3) (347 10 510) (8.41012.3) (0.3100.4) (40510 6.08) (0.1100.1) (01t00.1) (11410 171) (26103.9) (01100.2)
B glccé’gite"iga' 0771 0.0 0.0 3438 08 00 0.347 00 0.0 160 0.4 0.0
b ey (0578 t0 1.00) (0010 0.0) (0010 0.0) (26.0t0 45.1) (061t01.1) (0.0100.0) (0.267 10 0.435) (0.0100.0) (0010 0.0) (12.310 202) (03100.5) (0010 0.0)
4 | Occupational 6.64 02 01 186 45 01 2.69 01 01 746 17 01
exposure to nickel (041210 17.4) (0010 0.4) (0010 0.3) (14.2 to 480) (0.31011.6) (0.0100.3) (0.162 10 7.07) (0.0100.2) (00100.2) (5.61t0 193) (0110 4.4) (00100.2)
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a Male Female
[s1]
O
Percentage of Percentage of Percentage of
E N standardised attributable Age-standardised attributable standardised attributable Age-' attributable
- Risk factor Deaths, Mortality cancer deaths DALYs, DALY rate, per cancer Deaths, Mortalit cancer deaths DALYsS, standardised cancer
2o thousands rate, per out of total thousands 100 000‘ P DALYs out of thousands rate. ery out of total thousands DALY rate, per DALYs out of
E (95% UI) 100’0%0 cancer (risk + (95% UI) (95& ) total cancer (95% UI) 100'0%0 cancer (risk + (95% UI) 100,000 total cancer
x (950/’0 un) non-risk) deaths © (risk + non- (950/; un non-risk) (95% UI) (risk + non-
£ (95% U1y risk) DALYs deathss risk) DALYs
° (95% UI) (95% UI) (95% UI)
Occupational
4 egf”g”;ﬁ;‘) 363 01 01 104 25 01 1.64 00 0.0 463 11 0.0
gmﬁﬁa{ic (2.80 t0 4.59) (0.1t00.1) (0.1t00.1) (80.3 to 131) (1.91t03.1) (0.1t00.1) (1.30 10 2.05) (0.0t00.0) (0.0t00.0) (36.6 t0 57.4) (0.8101.3) (0.0t00.1)
hydrocarbons
4 Occupational 40.5 1.0 0.7 1130 274 0.8 125 0.3 0.3 344 7.9 0.3
exposure to silica (18.2t0 64.1) (0.410 1.6) (0.3t0 1.1) (513 to 1 790) (12.4t0 43.4) (0.4t01.3) (5.19t0 19.9) (0.1t00.5) (0.1t00.5) (142 to 547) (3.3t012.6) (0.1t00.5)
o | Secupational 359 01 01 27 0.1 0.438 0.0 0.0 135 03 0.0
Sul"furic ~cid (1.52 0 6.67) (0.0t00.2) (0.0t00.1) (48.1t0 209) (1210 5.0) (0.0t00.1) (0.188 t0 0.799) (0.0t00.0) (0.0t0 0.0) (5.81t0 24.7) (0.1t0 0.6) (0.0t0 0.0)
. g;;‘m‘e"iga' 0.0554 00 00 174 00 00 (0%85361 © 00 00 0.690 00 00
tichloroethylene (0.0117 t0 0.102) (0.0t0 0.0) (0.0t0 0.0) (0.367 t0 3.23) (0.0t00.1) (0.0t00.0) 0.0433) (0.0t00.0) (0.0t0 0.0) (0.150 to 1.29) (0.0t0 0.0) (0.0t0 0.0)
1 Behavioural 2550 68.7 44.9 59 900 1517.0 42.6 1150 26.3 26.4 27900 646.3 255
risks (2320 to 2 810) (62.5t0 75.5) (43.110 47.0) (54200t065900) | (1377.3t01672.0) | (40.81t044.8) (1030 to 1 260) (23.810 29.0) (25110 28.2) (25 400 to 30 700) (587.2 t0 710.5) (24.21027.2)
2 Tobacco 2070 55.5 36.3 47 600 1207.7 33.9 534 12.2 12.3 11700 267.8 10.7
(1870 to 2 270) (50.3 to 61.0) (34.810 37.9) (42900 to 52 700) (1087.4t01334.9) (32.310 35.4) (476 to 585) (10.9t0 13.4) (11.5t0 13.1) (10 600 to 12 900) (242.1t0 294.9) (9.9t0 11.5)
3 Smokin 2030 54.6 35.7 46 700 11846 33.2 462 10.5 10.6 9750 222.9 8.9
9 (1 840 to 2 240) (4950 60.1) (34.210 37.4) (42100t051700) | (1067.6to1310.8) (31.71034.7) (414 to 504) (9.4t0 11.5) (10.0 to 11.4) (8 840 to 10 700) (202.1 to 243.5) (8.3109.6)
3 Chewing tobacco 30.8 0.8 0.5 217 0.6 24.8 0.6 0.6 143 0.6
9 (21.2t041.2) (05t01.1) (0.4t00.7) (602 to 1 190) (14.810 29.2) (0410 0.8) (18.6 t0 31.9) (04100.7) (0.4t00.7) (467 to 799) (10.8 0 18.4) (0.4t00.7)
3 Secondhand 66.5 18 12 1540 388 11 64.0 15 15 1680 39.0 15
smoke (38.4 o0 101) (1.0t02.7) (0.7t0 1.8) (898 to 2 320) (22.6 10 58.8) (0.6 t0 1.6) (41.1t0 92.4) (09t02.1) (1L0to2.1) (1100 to 2 420) (25.5t0 55.9) (1.0t02.2)
2 Alcohol use 10.3 6.9 10 500 259.9 74 23 2.3 2520 58.3 2.3
(346 to 444) (9.0t0 11.6) (6.2t0 7.6) (9 180 to 11 800) (227.8 10 292.9) (6.7t08.2) (87.6 to 115) (2.0t02.6) (2110 2.6) (2220 to 2 850) (514 t0 65.9) (2.0t0 2.6)
2 Drug use 418 11 0.7 245 0.7 29.6 0.7 0.7 645 14.8 0.6
9 (34.2t0 51.0) (0.9t0 1.4) (0.6 0 0.9) (784 to 1 180) (20.0t0 29.9) (0.6t00.8) (21.8t0 38.8) (0.5100.9) (0510 0.9) (491 to 835) (11.2t0 19.1) (0.4100.7)
2 Dietary risks 352 9.7 6.2 8350 213.2 5.9 253 58 5.8 5600 129.2 51
Y (255 to 487) (7.0t0 13.4) (4.6 10 8.6) (6 060 to 11 600) (155.0 to 296.5) (4.4108.3) (191 to 334) (4.4107.6) (45107.6) (4 280 to 7 320) (98.7 t0 168.7) (4.0106.7)
3 Diet low in fruits . 2.4 15 2100 52.8 15 40.4 0.9 0.9 20.7 0.8
(43110 142) (1.2103.8) (0.8102.4) (1050 to 3 360) (26.5 0 84.6) (0.7t0 2.4) (21.210 60.0) (05t01.4) (0510 1.4) (484 10 1 330) (11.1t0 30.5) (0.4101.2)
3 Diet low in 116 0.3 0.2 289 7.2 0.2 5.60 0.1 0.1 131 3.0 0.1
vegetables (1.711023.2) (0.0t00.6) (0.0t00.4) (43.9 0 576) (1.1t014.4) (0.0t0 0.4) (0.868 t0 10.9) (0.0t00.2) (0.0t00.3) (20.9 to 258) (05105.9) (0.0t00.2)
3 Diet low in whole 95.0 2.7 17 2210 57.1 16 76.5 17 18 1590 36.6 15
grains (36.4 to 125) (1.0to 3.5) (0.6t02.2) (849 to 2 920) (21.9t0 75.4) (0.6 t02.0) (29.7 to 100) (0.7t02.3) (0.7t02.3) (618 to 2 120) (14.2 0 48.8) (0.6t01.9)
3 Diet low in milk § 2.6 16 2200 56.5 1.6 ’ 17 17 1600 36.8 15
(59.3 o 126) (160 3.5) (1L1t02.2) (14300 3010) (36.6t077.2) (1.0t02.1) (46.9 to 100) (1.1t02.3) (1.1t02.3) (1010 to 2 130) (23.31049.0) (0.9t02.0)
3 Diet high in red 30.4 0.8 0.5 748 19.1 0.5 44.9 1.0 1.0 1140 26.3 1.0
meat (7.90t0 57.8) (0.2t0 1.6) (0.1t0 1.0) (205 to 1 390) (5.2t0 35.4) (0.1t0 1.0) (25.110 69.2) (0.6t0 1.6) (0.6t0 1.6) (647 to 1 670) (15.0t0 38.7) (0.6t0 1.5)
3 Diet high in 177 0.5 0.3 405 10.5 03 16.2 0.4 0.4 330 7.6 0.3
processed meat (6.03t027.2) (0.2t0 0.8) (0.1t0 0.5) (139 to 623) (3.61016.1) (0.1t00.4) (5.61t0 24.9) (0.1t0 0.6) (0.1t0 0.6) (117 to 509) (27t011.7) (0.1t0 0.5)
3 Diet low in fibre 10.8 03 0.2 251 6.5 0.2 9.74 0.2 0.2 197 4.6 0.2
(4.2510 20.7) (0.1t00.6) (0.1t00.4) (99.6 to 476) (2.6t012.4) (0.1t00.3) (3.950 18.9) (0.1t00.4) (0.1t00.4) (80.2 to 381) (1.8108.8) (0.1t00.4)
3 Diet low in 80.0 2.2 14 1900 488 14 57.9 13 13 1240 28.7 11
calcium (56.7 to 109) (1.6 0 3.0) (1.0t0 1.9) (1360 to 2 580) (34.9 10 66.1) (1.0t0 1.8) (40.2 t0 80.5) (0.9t0 1.8) (0.9t01.8) (887 to 1 700) (20.5 t0 39.2) (0.810 1.5)
3 Diet high in . 13 0.9 1180 29.9 0.8 24.7 0.6 0.6 555 12.8 0.5
sodium (1.30 to 193) (0.0t05.2) (0.0t03.4) (30.5 to 4 550) (0.810 115.3) (0.0t03.2) (0.782 t0 102) (0.0t02.3) (0.0t0 2.4) (17.5t0 2 270) (0.41052.5) (0.0t02.1)
280 6.5 6.5 8960 210.6 8.2
2 | Unsafe sex NA NA NA NA NA NA (239 t0 314) (55t07.3) G:6107.0) (7550 to 9 980) (1777 to 234.9) (7.01088)
2 Low physical 26.6 0.8 0.5 479 133 0.3 40.5 0.9 0.9 724 16.6 0.7
activity (6.38't0 52.4) (0.2t0 1.6) (0.1t0 0.9) (112 to 952) (3.1t0 26.4) (0.1t00.7) (18.4 10 68.4) (0.4t0 1.6) (0.4t0 1.6) (3380 1 210) (7.81027.7) (0.3to 1.1)
1 Metabolic risks 453 124 8.0 10 400 266.8 74 412 94 95 204.7 8.2
(221 to 760) (6.0 to 20.9) (3.9t0 13.5) (5 170 to 17 400) (132.4 to 443.9) (3.7t0 12.4) (216 to 667) (4.9t015.2) (5.1t015.2) (4860 to 14 200) (110.8 to 324.0) (4.5 t0 12.9)
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a Male Female

[}

O

E Perce_ntage of Perciir;tge of Percsir;llige of Percsir;t;\_ge of

g : slan?gf(;ised altrli’tl)stjl;lble Age-standardised attributable stanﬁgf(;ised attributable Age- attributable

- | Risk factor Deaths, Mortalit cancer deaths DALYs, DALY rate. per cancer Deaths, Mortalit cancer deaths DALYs, standardised cancer

2o thousands rate EIY out of total thousands 100 000‘ P DALYs out of thousands rate. ery out of total thousands DALY rate, per DALYs out of

& (95% UI) P! X (95% UI) ) total cancer (95% UI) . D! cancer (risk + (95% UI) 100,000 total cancer

()

[ 100,000 cancer (risk + (95% UI) (risk + non- 100,000 non-risk) (95% UI) (risk + non-

3 (95% UI) non-risk) deaths isk) DALY: (95% UI) death isk) DALY

z (95% U1y risk) S eathss risk) s

(95% UI) (95% UI) (95% UI)

2 High fasting 225 6.3 4.0 4 600 120.4 33 195 4.4 45 3980 91.0 3.6
plasma glucose (55.5 to 482) (1.6t0 13.4) (1.0t08.3) (1120 to 9 900) (29.5t0 257.7) (0.8t0 7.0) (53.4 t0 410) (1.2109.3) (1.2t09.2) (1 090 to 8 400) (24.810192.1) (1.0t0 7.5)

2 High body-mass 236 6.3 42 6010 150.7 43 226 52 5.2 5160 117.8 47
index (120 to 389) (3.2t010.4) (21106.9) (3090 to 9 900) (77.1t0 247.5) (2.2t07.0) (136 to 340) (3.1t07.7) (31t07.8) (3130 to 7 690) (71.3t0 175.0) (28107.0)

All estimates in this table are for total risk-attributable cancer burden. Columns showing percentages were calculated as: (Percentage of risk-attributable cancer
deaths or DALYSs) / (total deaths or DALYs of all 29 cancer types), specific to sex. The number on the left of each risk factor indicates its level in the GBD
hierarchy; for more information on risk factor levels in the GBD hierarchy see Appendix table 9 (p152-153). An expanded version of this table is presented in
Appendix table 13 (p194-199), which includes each risk-outcome pair included in this analysis. DALY = disability-adjusted life-years; NA = not applicable due
to sex restriction; Ul = uncertainty interval.
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Appendix Table 13: Global risk-attributable cancer deaths and DALYSs in males and females reported in all-age numbers, age-
standardised rates, and percentages of risk-attributable cancer deaths and DALYs in 2019 for all risk-cancer pairs measured

Male Female
8 Percentage of Percentage of Percentage of Percentage of
(g Age- risk- risk- Age- risk- risk-
= . . attributable g . attributable : attributable Age- attributable
S | Risk Factor Cancer type Deaths, stmgrat;?illsed cancer deaths DALYs, Ag;it\?rﬁigd's;d cancer Deaths, St:;‘gﬁ;?i'tsed cancer deaths DALYsS, standardised cancer
5 thousands rate eg out of total thousands 100 000’ P DALYs out of thousands rate er}, out of total thousands DALY rate, per DALYs out of
e (95% UI) 100'0%0 cancer (risk + (95% UI) (950/' un) total cancer (95% UI) 100’0%0 cancer (risk + (95% UI) 100,000 total cancer
x (950/’ ) non-risk) ° (risk + non- (950/’ ) non-risk) (95% UI) (risk + non-
° deaths risk) DALYs © deathss risk) DALY
(95% UI) (95% U1 (95% U1 (95% U1
} 2880 7756 506 67 500 17116 48.0 1580 361 36.3 37600 866.9 343
0 | Allriskfactors | Total cancers (2600t03180) | (70.2t0 86.0) (47.81054.1) | (60800t075100) | (1546.9to1903.5) (45310515 | (1360t01840) | (31.1to42.0) (3251041.3) | (32800t043100) | (756.6t0994.9) | (30.9t038.7)
1 Ecr‘c‘crzg’g‘:;‘a'/ Total cancers 538 147 95 11900 304.9 85 45 46 4380 100.6 40
. (450 to 629) (123t017.1) (811010.8) (9920 to 14 000) (255.3 t0 357.9) (72109.7) (159 to 239) (36105.5) (38105.3) (3550 to 5 270) (81.6t0121.1) (33104.7)
2 | A ooliution Total cancers 268 71 47 6250 157.9 44 120 27 28 2700 62.0 25
P (197 to 344) (5.2109.1) (3.6105.9) (4640 t0 8 070) (116.8 t0 203.6) (3.4105.5) (88.8 0 151) (2.0103.4) (21103.4) (2000 to 3 390) (45.910 77.9) (19103.1)
5 | Particulate Total cancers 268 71 47 6250 157.9 44 120 27 28 2700 62.0 25
matter pollution (197 to 344) (52109.1) (3.6105.9) (4640 10 8 070) (116.8 t0 203.6) (3.4105.5) (88.8 o 151) (2.0103.4) (21103.4) (2000 to 3 390) (45.910 77.9) (19103.1)
. Aa'?[f’c'ﬁln;e matter | Total cancers 58 38 5000 1265 36 913 21 21 2020 463 18
E o (157 to 281) (42107.5) (28104.8) (3620 to 6 500) (91.7t0 164.2) (26104.5) (65510 119) (15102.7) (15102.7) (1 460 to 2 630) (33510 60.2) (13102.3)
o | Dbt e | e 58 1556 5000 12655 158 913 21 139 2020 463 141
Eoumion lung cancer (157 to 281) (42107.5) (11.7t019.6) (3620 to 6 500) (91.7t0 164.2) (11.810 19.8) (65510 119) (15102.7) (10.310 17.6) (1 460 to 2 630) (33510 60.2) (105 0 18.0)
4 | Household air Totel cancers 512 13 0.9 1260 314 09 285 07 07 679 156 06
D fosls (27.71082.2) (0.7102.1) (0510 1.5) (687 t0 2 010) (17.11050.2) (05101.4) (16.0 t0 44.5) (0.4101.0) (0.4101.0) (384 t0 1 050) (8.81024.2) (0.4101.0)
. H;fjﬁzﬁ'?rs'r; gr’gﬁ?ﬁi's and 512 13 37 1260 314 40 285 07 43 679 156 48
D fools lung caneer (27.71082.2) (0.7t02.1) (20105.9) (687 to 2 010) (17.1t050.2) (22106.3) (16.0t0 44.5) (0.4101.0) (25106.7) (384 t0 1 050) (881024.2) (28107.3)
) ecz)nt\r)ie}ronmemal Total cancers 56.8 15 1.0 1300 330 09 269 06 06 586 134 05
A (11.310 110) (0.3102.9) (02101.9) (258 t0 2 540) (6510 64.4) (0210 1.8) (52210 52.2) (01t01.2) (01t012) (115t 1 140) (2610 26.0) (0.1t01.0)
- 56.8 15 10 1300 33.0 09 269 06 06 586 134 05
3 | Residential radon | Total cancers (11.310 110) (0.3t02.9) (0210 1.9) (258 to 2 540) (6510 64.4) (0.2t01.8) (5.221052.2) (01t012) (0.1t01.2) (115 to 1 140) (260 26.0) (0.1t01.0)
3 | Residential radon ergﬁzﬁi's and 56.8 15 41 1300 330 41 269 06 41 586 134 41
lung eancer (11.310 110) (0.3102.9) (0.8108.0) (258 t0 2 540) (6510 64.4) (0.8108.0) (52210 52.2) (01t01.2) (08107.9) (115t 1 140) (2.61026.0) (0.8107.9)
2 Occupational Total cancers 267 75 47 5520 144.4 39 66.5 15 15 1440 33.1 1.3
risks (206 t0 331) (5.8109.3) (3.7105.8) (4270 10 6 830) (112.0t0 178.4) (3.1104.8) (48.7 10 85.0) (11101.9) (12101.9) (1070 to 1830) (24510 42.0) (1010 1.6)
3 Occupational Total cancers 267 75 47 5520 144.4 39 66.5 15 15 1440 33.1 1.3
carcinogens (206 t0 331) (5.8109.3) (3.7105.8) (4270 t0 6 830) (112.0t0 178.4) (3.1104.8) (48.7 10 85.0) (11101.9) (12101.9) (1070 to 1830) (24510 42.0) (1010 1.6)
. S;C;‘Sﬁ‘e'ﬂga' Total cancers 195 58 34 3430 93.8 24 403 09 09 691 1538 06
peidons (139 to 255) (411075) (2410 4.4) (2400 to 4 510) (65.9t0 123.0) (17103.2) (25.710 52.6) (06101.2) (06t012) (455 t0 892) (10.4 t0 20.4) (0.4100.8)
. S;%‘S’Lar‘e'ﬂga' Larvinx cancer 345 01 33 65.8 18 24 0.234 00 13 425 01 09
patioh Ty (186 t0 5.28) (0.1100.2) (17105.0) (35.110 103) (10t02.8) (12103.7) (0.106 10 0.377) (0.0100.0) (061t02.1) (1.94t0 6.81) (001002) (0410 1.5)
. S;C;‘S”uar‘e'otga' g:gﬁ:ﬁﬁ's and 172 51 124 2950 812 93 265 06 40 a7 95 29
patio lung cancer (116 to 231) (35106.8) (8:31016.6) (1940 to 3 990) (53.7t0 109.4) (611012.7) (15.6 10 37.2) (04100.8) (241055) (251 t0 585) (5.71013.3) (1.8104.0)
Occupational
! 6.56 01 33 113 26 21
4 exposure o Ovarian cancer NA NA NA NA NA NA (2.95 10 10.7) (01t002) (L5t05.4) (50.1 to 185) (L1t04.2) (L0t03.4)
. chcss‘ilf‘r'e“iga' Mesothelioma 1938 06 93.2 213 108 876 7.03 02 875 157 36 79.4
o (18410 21.2) (05100.6) (90.810 95.3) (382 to 450) (10.0t0 11.7) (83.810 90.9) (49310 7.97) (01100.2) (82.710 91.0) (105 t0 183) (241042) (72.6 10 84.6)
. gfcgs‘ilar‘e'”tga' Total cancers 6.66 02 01 185 45 01 3.10 01 01 85.4 20 01
e (1.05t012.1) (0.0100.3) (00100.2) (32.3t0 336) (08108.2) (0.0100.2) (0.494 10 5.69) (0.0100.1) (0.0t00.1) (14.6 to 155) (03103.6) (0.0100.1)
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Male Female

8 Percentage of Percentage of Percentage of Percentage of

O Ade- risk- risk- Age- risk- risk-

£ . standzgrdised attributable Ade-standardised attributable standgrdised attributable Age- attributable

S| Risk Factor Cancer type Deaths, Mortalit cancer deaths DALYs, DgALY rate. per cancer Deaths, Mortalit cancer deaths DALYsS, standardised cancer

3 thousands rate EI}/ out of total thousands 100 000’ P DALYs out of thousands rate ery out of total thousands DALY rate, per DALYs out of

= (95% UI) 100‘0%0 cancer (risk + (95% UI) (950/’ ) total cancer (95% UI) 100YOpOO cancer (risk + (95% UI) 100,000 total cancer

x (950/' uny non-risk) ° (risk + non- (950/' u non-risk) (95% UI) (risk + non-

° deaths risk) DALYs © deathss risk) DALYs
(95% UI) (95% UI) (95% UI) (95% UI)

. Sf;gs’fr‘e'otga' g{gﬁ:ﬁﬁ's and 6.66 02 05 185 45 06 3.10 01 05 85.4 20 06
o lung cancer (10510 12.1) (00100.3) (01t00.9) (32310 336) (08108.2) (01t01.0) (0.494 10 5.69) (00t00.1) (01100.9) (14.6 10 155) (0.3t03.6) (01to11)

. chcss’fr‘e'olga' Total cancers 1.06 00 0.0 488 12 0.0 0.808 0.0 00 370 0.9 0.0
o) (031310 1.73) (00100.0) (0.0t00.0) (14210 80.2) (0.4102.0) (00t00.1) (0.264 0 1.34) (0.0t00.0) (0.0t0 0.0) (12210 61.0) (0.3t0 1.5) (00t00.1)

. chcss‘fr‘e'”l';a' Leukaemia 1.06 00 06 488 12 07 0.808 0.0 06 370 0.9 0.7
o) (031310 1.73) (00100.0) (02t00.9) (14210 80.2) (0.4102.0) (02t01.2) (0.264 0 1.34) (0.0t00.0) (0.2t00.9) (12210 61.0) (0.3t0 1.5) (02t01.2)

. g%‘f::e"iga' Total cancers 0.203 00 0.0 581 0.1 0.0 0.0978 0.0 0.0 277 0.1 0.0
he",’ymum (0.152 t0 0.264) (0010 0.0) (0.0t00.0) (4.3510752) (01t00.2) (00t00.0) (0.0746 to 0.123) (0.0t00.0) (0.0t 0.0) (21210 3.47) (0.0t00.1) (00100.0)

. gcg'sﬁ.a:e"iga' gr':ﬁ?ﬁi's and 0.203 00 0.0 581 0.1 0.0 0.0978 0.0 00 277 0.1 0.0
befy”ium lung caneer (0.152 t0 0.264) (0010 0.0) (0.0t00.0) (4.3510752) (01t00.2) (00t00.0) (0.0746 to 0.123) (0.0t00.0) (0.0t 0.0) (21210 3.47) (0.0t00.1) (00t00.0)

. Sfcg‘s’frgﬂga' Total cancers 0.488 00 0.0 140 03 0.0 0.224 0.0 00 6.31 0.1 0.0
s (0.371 10 0.614) (0010 0.0) (0.0t00.0) (1070 17.6) (03t00.4) (00100.0) (01720 0.284) (0010 0.0) (0.0t0 0.0) (4.86107.98) (01100.2) (00100.0)

. Sf%‘gﬁg”tga' g:gﬁ:ﬁﬁ's and 0.488 00 0.0 140 03 0.0 0.224 0.0 00 6.31 0.1 0.0
P lung caneer (0.371 10 0.614) (0010 0.0) (0.0t00.0) (10710 17.6) (03t00.4) (00100.1) (01720 0.284) (0010 0.0) (0.0t0 0.0) (4.86107.98) (01100.2) (00100.1)

. gfcgspuar‘e'otga' Total cancers 1.03 00 0.0 205 07 00 0.466 0.0 00 132 03 00
e (084110 1.26) (00100.0) (0.0t00.0) (24210 35.8) (0.600.9) (0010 0.0) (03780 0.568) (0.0t00.0) (0.0t0 0.0) (10.7 0 16.0) (0.2t00.4) (00100.0)

o | oomretor | ronchs, and 103 00 01 295 07 01 0.466 00 01 132 03 o1
o lung cancer (084110 1.26) (00100.0) (01t00.1) (24210 35.8) (0.600.9) (01t00.1) (037810 0.568) (0010 0.0) (01t00.1) (10.7 0 16.0) (0.2t00.4) (01100.1)
Occupational

4 | exposureto Total cancers 147 0.4 03 422 102 03 5.00 01 01 141 32 01
diesel engine (12.11017.7) (03t00.4) (02t00.3) (34710 510) (84t0123) (03t00.4) (4.05 10 6.08) (01t00.1) (01t00.1) (11410 171) (26t03.9) (011002)
exhaust
Occupational Tracheal

4 | exposureto e a and 147 0.4 11 102 13 5.00 01 08 32 1.0
diesel engine lung caneer (12.11017.7) (03100.4) (09t01.2) (3470 510) (8410123) (11t016) (4.05 10 6.08) (01t00.1) (0.6100.9) (11410 171) (26103.9) (08101.2)
exhaust

4 S;Cgs?jteligal Total cancers 0.771 00 0.0 34.8 08 0.0 0.347 0.0 0.0 16.0 04 0.0
b dehyde (05780 1.00) (0010 0.0) (0.0t00.0) (26.010 45.1) (0.6t01.1) (00t00.0) (0.267 t0 0.435) (0.0t00.0) (0.0t0 0.0) (12:31020.2) (03t00.5) (00100.0)

. S:Céjszarg"lga' Nasopharynx 0.397 00 08 17.0 04 1.0 0121 0.0 06 530 01 08
b dehyce cancer (0.245 t0 0.605) (0010 0.0) (05t01.2) (102 t0 26.0) (0.2t00.6) (061t015) (0.0693 to 0.185) (0.0t00.0) (04100.9) (2.96 10 8.15) (01100.2) (05t01.2)

. S;C;ﬁg?ga' Leukaemia 0374 00 02 17.7 04 03 0.226 0.0 0.2 107 03 0.2
o ohyde (0.289 t0 0.478) (000 0.0) (02t00.2) (13.410 22.9) (030 0.6) (021003) (01710 0.283) (0.0t00.0) (01t00.2) (8.041013.6) (02t00.3) (021003)

. Sfcgﬁte'ﬂga' Total cancers 6.64 0.2 01 186 45 01 2.69 01 01 746 17 01
Ao (041210 17.4) (0010 0.4) (00t00.3) (14.2 to 480) (03t0116) (00t003) (016210 7.07) (00t002) (0.0t00.2) (5.6110193) (01to4.4) (001002)

. S;%‘S’Lar‘e'ﬂga' ergﬁzﬁﬁ's and 6.64 0.2 05 186 45 06 2.69 01 04 746 17 05
Ao lung caneer (0.412 10 17.4) (0.0t00.4) (00t01.2) (14.2 to 480) (03t0116) (00t015) (016210 7.07) (00t002) (0.0to1.1) (5.6110193) (01to4.4) (00t01.4)
Occupational

. e’éfc’csugfiél’ Total cancers 363 01 01 104 25 01 164 0.0 0.0 463 11 0.0
e (2.80 10 4.59) (01t00.1) (01t00.1) (80310 131) (L9to3.1) (01t00.1) (1.30 10 2.05) (0.0t00.0) (0.0t 0.0) (36.61057.4) (08t01.3) (00t00.1)
hydrocarbons
Occupational

4 | poneyelic Branches, and 363 o1 03 25 03 164 00 02 13 11 03
e lung cancer (2.80 10 4.59) (01t00.1) (02t00.3) (80.3 10 131) (1L9t03.1) (03t00.4) (1.30 10 2.05) (00t00.0) (02t00.3) (36.61057.4) (08t01.3) (03100.4)
hydrocarbons
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Male Female
8 Percentage of Percentage of Percentage of Percentage of
O Ade- risk- risk- Age- risk- risk-
£ . standzgrdised attributable Ade-standardised attributable standgrdised attributable Age- attributable
S| Risk Factor Cancer type Deaths, Mortalit cancer deaths DALYs, DgALY rate. per cancer Deaths, Mortalit cancer deaths DALYsS, standardised cancer
3 thousands rate EI}/ out of total thousands 100 000’ P DALYs out of thousands rate ery out of total thousands DALY rate, per DALYs out of
= (95% UI) 100‘0%0 cancer (risk + (95% UI) (950/’ ) total cancer (95% UI) 100Y0pOO cancer (risk + (95% UI) 100,000 total cancer
"4 (950/' ) non-risk) © (risk + non- (950/' uny non-risk) (95% UI) (risk + non-
° deaths risk) DALYs © deathss risk) DALYs
(95% UI) (95% UI) (95% UI) (95% UI)
4 Occupational Total cancers 40.5 1.0 0.7 1130 274 0.8 125 0.3 0.3 344 79 03
exposure to silica (18.2 10 64.1) (0.4101.6) (03t01.1) (513 to 1 790) (12.410 43.4) (0.4101.3) (5.191019.9) (0110 0.5) (011005) (142 to 547) (3:31012.6) (0.1t00.5)
4 | Ocoupational g:gﬁ:ﬁﬁ's and 405 10 29 1130 274 36 125 03 19 7.9 24
exposure tosilica | ieR (18.2t0 64.1) (0410 1.6) (13104.6) (5130 1 790) (12.4t0 43.4) (16105.6) (51910 19.9) (01100.5) (08103.0) (142 t0 547) (3310126) (1.0103.8)
. S:;gspuar‘e"’tga' Total cancers 359 01 01 113 2.7 01 0.438 0.0 00 135 03 00
i eiies (15210 6.67) 0.0t00.2) (0.0t00.1) (48.1 t0 209) (12105.0) (0.0t00.1) (0.188 10 0.799) (0.0100.0) (0.0100.0) (5.81 10 24.7) (0110 0.6) (0.000.0)
. chcss’ﬁ‘e'"lga' Larvix cancer 3.59 01 34 2.7 40 0438 00 25 135 03 29
e ry (1,52 10 6.67) (0.0100.2) (14106.2) (48.1 10 209) (12105.0) (1.7107.3) (0.188 t0 0.799) (0.0100.0) (1010 45) (5.81 10 24.7) (0110 0.6) (1.2105.3)
4 S)fpcctjs[:.lartemtgal Total cancers 0.0554 0.0 0.0 174 00 0.0 (0. %gszgé to 0.0 0.0 0.690 0.0 0.0
Hithloroethylene (0.0117 10 0.102) (0.0t00.0) (0.0100.0) (0.367 10 3.23) (0.0100.1) (0.000.0) 0.0433) (0.0100.0) (0.0100.0) (0150 t0 1.29) (0.0100.0) (0.000.0)
. S;;;‘S”uar‘e"iga' Kichey cancer 0.0554 00 01 174 0.0 01 (0%852361 o 0.0 00 0,690 00 01
Hiehloroethylene (0.0117 10 0.102) (0.0t00.0) (0.0t00.1) (0.367 10 3.23) (0010 0.1) (0.0t00.1) 0.0433) (0.0100.0) (0010 0.1) (0.150 to 1.29) (0.0100.0) (0.0t00.1)
1 | Benavioural Total cancers 2550 ) 449 59 900 1517.0 126 1150 26.3 26.4 27900 646.3 255
risks (2320102810) | (625t075.5) (4311047.0) | (54200t065900) | (1377.3t01672.0) (408t0448) | (1030t01260) | (23.81029.0) (25110282) | (25400t030700) | (587.2t0710.5) | (24.2t027.2)
5 | Tobaceo Total cancers 2070 555 36.3 47600 12077 33.9 534 122 123 11700 267.8 107
(1870 t0 2 270) (50.3t0 61.0) (34.81037.9) | (42900t052700) | (1087.4101334.9) (32.310 35.4) (476 t0 585) (10.9 to 13.4) (115t013.1) | (10600t012900) | (242.1t0294.9) (9.91011.5)
3 | smokin Total cancers 2030 54.6 35.7 46 700 1184.6 332 462 105 106 9750 222.9 89
9 (1 840 to 2 240) (49510 60.1) (34.2t037.4) | (42100t051700) | (1067.6101310.8) (31710 34.7) (414 t0 504) (9.410115) (10.0t0 11.4) (8840 to 10 700) (202.1 to 243 5) (8.3109.6)
3 | smokin Lip and oral 55.7 14 423 1490 36.7 395 } 0.2 114 3.9 938
9 cavity cancer (45.110 66.7) (12t017) (35.2 10 48.6) (1190 to 1 800) (29.2 10 44.3) (31.91046.2) (5.72109.73) (011002 (8.81014.0) (124 to 220) (2.8105.0) (731012.2)
3 | smokin Nasopharynx 16.8 04 328 499 122 296 1.10 0.0 54 28.0 0.6 43
9 cancer (12.210 215) (0.300.5) (24.010 41.0) (357 to 647) (8.81015.7) (21.21037.5) (0.692 to 1.55) (0.0100.0) (3.4107.4) (17.310 40.3) (0.4100.9) (2.6106.0)
3 | smokin Other pharynx 49.1 12 55.8 1330 326 53.3 454 01 174 109 25 14.9
9 cancer (41.41056.9) (1.1t01.4) (49.2 10 62.0) (1110 to 1 560) (27.21038.2) (46.31060.1) (35410 5.59) (0.1100.1) (13.81021.2) (83.110 136) (19103.1) (11510 18.6)
3 Smokin Oesophageal 187 4.9 51.2 4430 111.2 50.1 16.1 0.4 12.2 321 7.3 11.3
9 cancer (156 to 219) (4.1105.8) (47.01055.1) (3690 to 5 190) (92.7 10 130.3) (46.0 10 54.0) (12.91019.3) (0310 0.4) (10.3 10 14.3) (260 to 384) (5.9108.8) (9.41013.4)
2 | smokin Stomach 155 42 253 3480 88.7 240 16.9 0.4 49 328 75 43
9 cancer (124 to 187) (34105.0) (20.9 10 29.6) (2730 to 4 240) (70.1t0 107.6) (19.6 0 28.2) (12.8 10 21.0) (0.3100.5) (3.8106.1) (244 t0 418) (5610 9.6) (3.2105.4)
3 | smokin Colon and 114 31 192 2640 675 18.9 286 07 58 134 57
9 rectum cancer (7.5 t0 154) (2.1t04.2) (12.910 25.7) (1730 to 3 580) (44.910 91.1) (12.5 10 25.0) (17.8 10 39.9) (0.4100.9) (3.6108.0) (351 to 814) (8.0t0 18.6) (3.3107.8)
) ) 713 20 232 1960 186 216 8.54 02 57 170 39 49
3 Smoking Liver cancer
(45510 110) (12102.9) (13.41032.2) (1080 to 2 810) (27.310 69.6) (11.710 30.7) (4.471013.0) (01100.3) (3.01085) (84.9 to 258) (19105.9) (25107.5)
3 | smokin Pancreatic 727 20 26.1 1650 118 254 40.7 09 16.1 796 18.1 15.7
9 cancer (60.5t0 85.1) (16102.3) (22.41029.9) (1360 to 1 950) (34.710 49.3) (21610 29.1) (32.810 48.8) (07t01.1) (13.310 19.0) (658 to 940) (15.0t0 21.4) (13.0t0 18.3)
3 | smokin Larvng cancer 734 19 69.5 1910 473 68.1 } 01 214 2.7 25.3
9 Y (63.91082.7) (17t02.1) (61.910 75.5) (1650 to 2 160) (41.010 53.4) (60.4 10 74.0) (3.72105.95) (0.1100.1) (21.6 10 33.0) (90.1t0 143) (21103.3) (19.9 10 30.5)
3 | smoking Eﬁé’ﬁ?ﬁﬁl and 1060 285 762 23500 598.3 744 255 58 38.9 5140 17.1 36.0
lung cancer (952 to 1 170) (25.7 10 31.3) (7461077.8) | (21100 to 26 000) (538.9 to 661.3) (72.71076.1) (23010 277) (5.2106.3) (36.7 10 40.9) (4710 to 5 550) (107.3 to 126.4) (33.71038.1)
) 19.0 0.4 28 513 118 25
3 | Smoking Breast cancer NA NA NA NA NA NA (13610 24.8) (0.3100.6) (191036) (36210 674) (8310 15.5) (18103.3)
) Cervical 30.1 0.7 108 894 20.8 10.0
3 | Smoking cancer NA NA NA NA NA NA (14.9 10 49.6) (03t01.1) (5.41017.4) (469 to 1 440) (10.8 10 33.5) (5210 15.8)
) 29.3 09 6.0 15.6 6.6
3 | Smoking Prostate cancer | 15 g1 46.6) (04t01.4) (2.7109.3) (25310 918) (6.910 25.0) (3,010 10.1) NA NA NA NA NA NA
} ] 250 07 23.0 581 148 212 515 01 8.9 106 2.4 80
3 | Smoking Kidney cancer (17.710 32.5) (0510 0.9) (16.6 10 29.4) (405 to 744) (10.3 10 19.0) (14.81027.2) (3.43107.03) (011002 (6.0t012.1) (69.1 to 144) (16103.3) (5.21010.9)
: 69.0 20 4038 1450 38.4 437 8.50 0.2 143 37 152
3 | Smoking Bladder cancer (52.1t0 85.5) (1.5t02.5) (31510 49.9) (113010 1770) (29.6 0 46.8) (34.010 51.8) (5.87 10 11.2) (0.1t00.3) (10.010 18.6) (113 t0 210) (2.6104.8) (10910 19.4)
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Male Female
8 Percentage of Percentage of Percentage of Percentage of
Q Ade- risk- risk- Age- risk- risk-
£ . standzgrdised attributable Ade-standardised attributable standgrdised attributable Age- attributable
S| Risk Factor Cancer type Deaths, Mortalit cancer deaths DALYs, DgALY rate. per cancer Deaths, Mortalit cancer deaths DALYsS, standardised cancer
3 thousands rate EI}/ out of total thousands 100 000’ P DALYs out of thousands rate ery out of total thousands DALY rate, per DALYs out of
= (95% UI) 100‘0%0 cancer (risk + (95% UI) (950/’ ) total cancer (95% UI) 100YOpOO cancer (risk + (95% UI) 100,000 total cancer
"4 (950/' ) non-risk) © (risk + non- (950/' uny non-risk) (95% UI) (risk + non-
° deaths risk) DALYs © deathss risk) DALYs
(95% UI) (95% UI) (95% UI) (95% UI)
3 Smokin Leukaemia 50.1 14 26.6 1220 31.0 182 145 0.3 9.9 314 7.2 6.3
9 (31.1t0 70.0) (0.8t01.9) (16.6 to 36.6) (730to 1 710) (19.0 to 43.4) (11.0to 25.4) (8.21t0 21.6) (0.2t0 0.5) (5.6t0 14.9) (169 to 488) (3.9t011.3) (34109.9)
. 30.8 0.8 0.5 217 0.6 248 0.6 0.6 14.3 0.6
3 | Chewing tobacco | Total cancers (21.21041.2) (05t01.1) (0.4100.7) (602 to 1 190) (14.81029.2) (0.4100.8) (18.6 t0 31.9) (0.4100.7) (0.4100.7) (467 to 799) (10.8 t0 18.4) (0.4100.7)
3 Chewing tobacco Lip and oral 18.5 0.5 14.1 555 13.6 14.7 18.8 0.4 27.6 474 10.9 27.1
9 cavity cancer (11.0t0 27.3) (0.3100.7) (8.610 20.0) (326 t0 820) (8.01020.1) (9.010 21.0) (13.91024.1) (0.3100.6) (21.51033.8) (349 t0 611) (8.0t014.1) (20.91033.2)
3 Chewing tobacco Oesophageal 123 03 34 8.1 38 6.00 0.1 45 145 33 51
9 cancer (7.441017.7) (0210 0.5) (20t04.9) (201 to 476) (491011.7) (23105.4) (3.65 10 8.96) (0.1100.2) (2.8106.7) (88.310217) (2.0105.0) (3.1t07.5)
3 Secondhand Total cancers 66.5 1.8 1.2 1540 38.8 11 64.0 15 15 1680 39.0 15
smoke (38.4 10 101) (1.0t02.7) (0.7t01.8) (898 to 2 320) (22.6 10 58.8) (0.6t0 1.6) (41.110 92.4) (0.9t02.1) (1.0t02.1) (1100 to 2 420) (25.5 10 55.9) (1.0t02.2)
5 | Secondnand pracheal, . 66.3 18 48 1530 387 48 472 11 72 1130 259 79
smoke lung cancer (38.3t0 101) (1.0t02.7) (28107.2) (893 to 2 320) (22510 58.7) (29t07.2) (27.7t071.2) (0.6t0 1.6) (4410 10.5) (672 to 1 700) (15.5 0 39.0) (4.9t0 11.5)
3 Secondhand Breast cancer 0.184 0.0 15 4.80 0.1 15 16.8 0.4 2.4 558 131 27
smoke (0.0457 t0 0.323) (0.0t0 0.0) (0.4102.7) (1.19 to 8.48) (0.0t0 0.2) (0.410 2.6) (3.96 t0 29.0) (0.1t00.7) (0.6t04.3) (134 to 968) (3.1t022.7) (0.7t04.7)
P Alcohol use Total cancers 10.3 6.9 10 500 259.9 74 101 23 2.3 2520 58.3 23
(346 to 444) (9.0t0 11.6) (6.2t0 7.6) (9 180 to 11 800) (227.8 t0 292.9) (6.7108.2) (87.6 to 115) (2.0t0 2.6) (21102.6) (2 220 to 2 850) (51.4t0 65.9) (2.0t0 2.6)
P Alcohol use Lip and oral 52.9 14 40.2 1540 37.9 41.1 7.50 0.2 111 183 42 105
cavity cancer (42310 62.9) (1.1t0 1.6) (33.31046.8) (1240 to 1 840) (30.5t0 45.2) (34.0t0 47.7) (5.5210 9.37) (0.1t00.2) (8.4t013.8) (136 to 228) (32105.3) (7.9t0 13.0)
2 Alcohol use Nasopharynx 22.1 05 43.2 736 17.9 437 2.35 0.1 115 74.1 17 114
cancer (17.210 27.0) (04100.7) (34.9t051.1) (574 to 895) (13.91021.7) (35.4t0 51.6) (159 t0 3.16) (0.0t00.1) (7.9t015.2) (50.1t0 99.4) (1.2t02.3) (7.9t0 15.0)
2 Alcohol use Other pharynx 35.2 0.9 40.0 1030 25.1 413 ! 0.1 10.1 73.0 1.7 10.0
cancer (27.3t0 43.5) (0.7t0 1.1) (31.8t048.1) (801 to 1 270) (19.5t0 30.9) (32.8t0 49.5) (1.82t0 3.53) (0.0t00.1) (7.1t013.3) (505 t0 97.9) (12t02.3) (7.1t013.1)
2 Alcohol use Oesophageal 104 2.7 28.4 2610 64.8 29.6 9.72 0.2 7.3 209 48 74
cancer (77.1t0 133) (2.0t03.5) (21.7t034.9) (1940 to 3 310) (48.3t0 82.4) (22910 36.2) (6.70t0 13.1) (0210 0.3) (5.2109.8) (145 to 282) (3.3t06.5) (5.2109.7)
2 Alcohol use Colon and 78.7 2.2 133 1940 49.4 13.9 22.0 0.5 45 467 10.7 45
rectum cancer (59.7 t0 99.7) (1.6t02.7) (10.1t0 16.4) (1470 to 2 450) (37,510 62.2) (10.6t0 17.2) (16.4 t0 28.2) (0.410 0.6) (3.4105.6) (354 to 587) (8.1t0 13.5) (3.4105.6)
. 76.8 2.0 23.0 1940 48.4 215 19.2 0.4 12.7 439 10.1 12.6
2 | Alcohol use Liver cancer (62.410 92.8) (1.6 0 2.4) (18.7t0 27.5) (1550 to 2 370) (38.71058.7) (17.210 25.9) (14.710 24.2) (0.3t00.6) (10110 15.8) (336t 551) (7.7t012.6) (10.0t0 15.6)
Py Alcohol use Larynx cancer 22.9 0.6 217 629 155 225 1.01 0.0 5.7 26.7 0.6 5.8
! (13.71031.1) (0.3t00.8) (12.91029.2) (380 to 853) (9.31021.0) (13.6 10 30.2) (0.487 to 1.55) (0.0t00.0) (2.8108.6) (13.0t0 40.8) (0.3100.9) (29108.7)
Py Alcohol use Breast cancer 1.40 0.0 11.6 38.5 1.0 12.2 36.3 0.8 5.3 1050 24.4 5.2
(11010 1.74) (0.0t00.0) (9.3t014.1) (30.0 to 48.4) (0.7t01.2) (9.810 15.0) (29.5 10 43.5) (0.7t01.0) (43106.3) (850 to 1 260) (19.71029.2) (42106.2)
Py Drug use Total cancers 418 11 0.7 966 245 0.7 29.6 0.7 0.7 645 14.8 0.6
9 (34.21051.0) (0.9t01.4) (0.6100.9) (784 t0 1 180) (20.0t0 29.9) (0.6t00.8) (21.81038.8) (05t00.9) (0.5100.9) (491 to 835) (11.210 19.1) (0.4100.7)
2 Drug use Liver cancer 418 11 125 966 245 10.7 29.6 0.7 19.6 645 14.8 18.5
9 (34.21051.0) (0.9t0 1.4) (10.4 to 15.0) (784 to 1 180) (20.0t0 29.9) (8.9t012.9) (21.8t0 38.8) (05t00.9) (14.8 10 24.8) (491 to 835) (11210 19.1) (14.1t0 23.1)
2 Dietary risks Total cancers 9.7 6.2 8350 213.2 59 253 58 5.8 5600 129.2 51
Yy (255 to 487) (7.0t0 13.4) (4.6108.6) (6 060 to 11 600) (155.0 to 296.5) (44108.3) (191 to 334) (4410 7.6) (45t07.6) (4280 to 7 320) (98.7 0 168.7) (4.0t06.7)
. . . 88.0 2.4 15 2100 52.8 15 40.4 0.9 0.9 902 20.7 0.8
3 | Dietlowinfruits | Total cancers (43.1t0 142) (1.2t03.8) (0810 2.4) (1050 to 3 360) (26.5 10 84.6) (0.7t0 2.4) (21.2 10 60.0) (0510 1.4) (0510 1.4) (484 10 1 330) (11110 30.5) (041012
3 Diet low in fruits Oesophageal 35.7 0.9 9.8 223 101 155 0.4 11.7 357 8.2 12.6
cancer (10.0to 78.8) (0.3t02.1) (2.81021.9) (263 to 1 930) (6.5t0 48.4) (29t022.2) (5.19 t0 30.4) (0.1t00.7) (4.0t023.1) (129 to 668) (3.0t0 15.4) (4.6t023.8)
3 | Diet low in fruits Z{gﬁgﬁi's and 523 14 38 1200 305 38 2.9 06 38 125 38
lung cancer (15.2t0 78.6) (0.4t02.1) (11t05.6) (364 to 1 810) (9.2t045.9) (11t05.7) (71910 37.4) (0.2t00.9) (1.1t05.7) (1620 812) (3.7t018.7) (11t05.7)
3 Diet low in Total cancers 11.6 03 0.2 289 7.2 0.2 . 0.1 01 131 3.0 0.1
vegetables (17110 23.2) (0.0t0 0.6) (0.0t0 0.4) (43.9 t0 576) (11t0 14.4) (0.0t0 0.4) (0.868 t0 10.9) (0.0t00.2) (0.0t0 0.3) (20.9 to 258) (0.5t05.9) (0.0t00.2)
3 Diet low in Oesophageal 11.6 0.3 3.2 289 7.2 33 5.60 0.1 4.2 131 3.0 46
vegetables cancer (1.71t0 23.2) (0.0t0 0.6) (0.5t0 6.4) (43.9t0 576) (1.1to 14.4) (0.5106.6) (0.868 to 10.9) (0.0t0 0.2) (0.7t0 8.4) (20.9 to 258) (0.5t05.9) (0.7t09.1)
3 Diet low in Total cancers 95.0 2.7 17 2210 57.1 1.6 76.5 17 1.8 1590 36.6 15
whole grains (36.4 t0 125) (1.0t0 3.5) (0.6102.2) (849 to 2 920) (21.9t0 75.4) (0.6t0 2.0) (29.7 to 100) (0.7t02.3) (0.7t02.3) (61810 2 120) (14.2 t0 48.8) (0.6t01.9)
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Male Female
8 Percentage of Percentage of Percentage of Percentage of
O risk- risk- risk- risk-
£ dAge(;_ d attributable Age-standardised attributable " g\gft;ised attributable Age- attributable
T | Risk Factor Cancer type Deaths, Stﬂ a[rl_ltse cancer deaths DALYs, é’::i\‘?n ‘2; 'Seer cancer Deaths, S :/rllora}(alit cancer deaths DALYsS, standardised cancer
3 thousands r;t; al ;IY out of total thousands 100rgod P DALYs out of thousands rate ery out of total thousands DALY rate, per DALYs out of
5 (95% UI) 100‘0%0 cancer (risk + (95% UI) (950/’ ) total cancer (95% UI) 100Y0pOO cancer (risk + (95% UI) 100,000 total cancer
x 950/' ul non-risk) © (risk + non- (950/' uny non-risk) (95% UI) (risk + non-
(95% U1 deaths risk) DALYs © deathss risk) DALYs
(95% UI) (95% UI) (95% U1 (95% U1
3 Diet low in Colon and X 2.7 16.0 2210 571 159 76.5 17 15.6 1590 36.6 15.4
whole grains rectum cancer (36.4t0 125) (1.0t0 3.5) (6.2t0 20.9) (849 to 2 920) (21.9t0 75.4) (6.1t020.7) (29.7 to 100) (0.7t02.3) (6.0 t0 20.5) (618 to 2 120) (14.210 48.8) (5.910 20.3)
) - ) 26 16 2200 565 16 744 17 17 1600 368 15
3 | Dietlowinmilk | Total cancers (59.3 t0 126) (1.6035) (111022) (1430 t0 3010) (36.610 77.2) (1.0t02.1) (46.9 to 100) (11t02.3) (11t02.3) (1010 to 2 130) (23.310 49.0) (0.9102.0)
3 | Dietlowinmik | Colonand 92.1 26 155 2200 56.5 158 744 17 15.1 1600 36.8 155
et fow in mi rectum cancer (59.3 0 126) (1.6103.5) (10.1t0 20.9) (143010 3010) (36.6077.2) (10310 21.1) (46.9 to 100) (1.1t02.3) (9.81020.5) (1010t 2 130) (23.310 49.0) (10.1t0 20.9)
Diet high in red 304 038 05 748 19.1 05 449 1.0 10 1140 26.3 10
3| meat Total cancers (7.90t0 57.8) (0.2t0 1.6) (0.1t0 1.0) (205 to 1 390) (5.210 35.4) (0.1t0 1.0) (25.110 69.2) (0.6t0 1.6) (0.6t0 1.6) (64710 1 670) (15.010 38.7) (0.6101.5)
5 | Diethighin red Colon and 301 038 51 738 1838 53 228 05 16 496 114 438
meat rectum cancer (7.631057.3) (0210 1.6) (1.3109.6) (198 to 1 370) (5.01035.1) (14109.8) (5.66 0 44.0) (0110 1.0) (12109.1) (132 to 945) (301021.7) (13109.1)
Diet high in red 0362 00 30 9.71 02 31 21 05 32 641 149 32
3| meat Breast cancer (0.172 t0 0.497) (0.000.0) (1410 4.0) (4.641013.4) (0.1100.3) (15t04.1) (10.4 10 29.7) 02100.7) (15104.2) (307 to 858) (7.11019.9) (15t04.2)
Diet high in 177 05 03 405 105 03 162 0.4 0.4 76 03
3 | processed meat Total cancers (6.031027.2) (0.2100.8) (0.1t00.5) (139 to 623) (3.61016.1) (0.1t00.4) (5.61 to 24.9) (0.1t00.6) (0.100.6) (117 to 509) (271011.7) (0.1t00.5)
5 | Diethighin Colon and 177 05 30 405 105 29 162 0.4 33 330 76 32
processed meat rectum cancer (6.03t0 27.2) (0.2t0 0.8) (1.0to 4.6) (139 to 623) (3.6t0 16.1) (1.0t0 4.5) (5.61t0 24.9) (0.1t0 0.6) (1.2t05.1) (117 to 509) (2.7t011.7) (1.2t0 4.9)
) - 1038 03 02 6.5 02 9.74 02 02 46 02
3 | Dietlowinfibre | Total cancers (4.251020.7) (0.1t00.6) (0.1100.4) (99.6 to 476) (2610 12.4) (0.1100.3) (3.95 10 18.9) (0.1100.4) (0.110 0.4) (80.2 to 381) (18108.8) (0.1t00.4)
) o Colon and 108 03 18 6.5 18 ) 02 20 46 19
3 | Dietlowinfibre | o0 m cancer (4.251020.7) (0.1t00.6) (0.71035) (99.6 to 476) (2610 12.4) (0.7t035) (3.95 10 18.9) (0.1100.4) (0.8103.8) (80.2 to 381) (18108.8) (0.8103.7)
Diet low in 80.0 22 14 1900 488 14 57.9 13 13 1240 287 11
3| calcium Total cancers (56.7 to 109) (1.6103.0) (1.0t0 1.9) (1360 to 2 580) (34910 66.1) (1.0t0 1.8) (40.2 10 80.5) (0.9t01.8) (0.9t01.8) (887 to 1 700) (20510 39.2) (0.8101.5)
Diet low in Colon and 80.0 22 135 1900 488 136 57.9 13 118 1240 28.7 120
3 calcium rectum cancer (56.7 to 109) (1.61t03.0) (9.7t018.2) (1360 to 2 580) (34.9t0 66.1) (9.9t018.3) (40.2 to 80.5) (0.9t01.8) (8.4t016.1) (887 to 1 700) (20.5t0 39.2) (8.7t0 16.4)
Diet high in 494 13 0.9 1180 299 038 247 06 06 555 1238 05
31 sodium Total cancers (1.30 to 193) (0.0t05.2) (0.0t0 3.4) (30.5 to 4 550) (0.810115.3) (0.0t03.2) (0.782 to 102) (0.0t02.3) (0.0t0 2.4) (17.5t0 2 270) (0.4t052.5) (0.0t02.1)
Diet high in Stomach 494 13 81 1180 299 81 247 06 71 555 1238 72
3| sodium cancer (1300 193) (0.0105.2) (0.21031.6) (305 to 4 550) (0.810115.3) (021031.7) (0.782 10 102) (0.0102.3) (021029.5) (17510 2 270) (0.41052.5) (0210 29.4)
280 65 65 8960 2106 82
2| Unsafe sex Total cancers NA NA NA NA NA NA (239 to 314) (55t07.3) (56107.1) (7 550 to 9 980) (177.7 t0 234.9) (7.0t0 8.8)
100.0 100.0
Cervical 280 65 8 960 210.6
2 | Unsafe sex cancer NA NA NA NA NA NA (23910 314) (55t07.3) (11%%%)‘0 (7550 to 9 980) (177.7 t0 234.9) (11%%%)“’
5 | Lowphysical Total 2656 038 05 479 133 03 205 09 09 724 166 07
activity otal cancers (6.38t0 52.4) (0.2t0 1.6) (0.1t00.9) (112 t0 952) (3.1t026.4) (0.1t00.7) (18.4 10 68.4) (0.4t01.6) (0410 1.6) (33810 1210) (7.81027.7) (0.3t01.1)
, | Lowphysical Colon and 266 038 45 479 133 34 321 07 65 526 120 51
activity rectum cancer (6.38t0 52.4) (0.2t0 1.6) (1.1t09.0) (112 to 952) (3.1t0 26.4) (0.8106.9) (10.3t0 59.1) (0.2t0 1.3) (2.0t0 11.9) (156 to 991) (3.6t0 22.6) (1.5t09.5)
Low physical . 0.2 1.2 4.6 1.0
2 | activity Breast cancer NA NA NA NA NA NA (4.0810 14.3) (01100.3) (06102.1) (97.5to 345) (231080) (05t01.7)
.. 453 124 8.0 10 400 266.8 7.4 412 9.4 95 8970 204.7 82
1| Metabolicrisks | Total cancers (221 to 760) (6.0 10 20.9) (391013.5) (5 170 to 17 400) (132.4 to 443.9) (3.7t012.4) (216 to 667) (4.91015.2) (5.1t015.2) (4 860 to 14 200) (110.8 to 324.0) (451012.9)
High fasting 225 6.3 40 4600 120.4 33 195 44 45 3980 | 36
2| plasma glucose Total cancers (55.5 to 482) (1610 13.4) (1.0108.3) (1120 to 9 900) (29.5t0 257.7) (0.8107.0) (53.4 to 410) (12109.3) (12109.2) (1090 to 8 400) (24.810 192.1) (1.0t0 7.5)
High fasting Colon and 55.0 1.6 9.3 1130 299 8.1 42.6 1.0 8.7 775 17.7 75
2 plasma glucose rectum cancer (10.2to 124) (0.31t03.6) (1.7 t0 20.9) (205 to 2 570) (5.41067.8) (1.5t0 18.5) (7.86t0 98.7) (0.2t02.2) (1.6 t0 19.6) (144 to 1 790) (3.3t040.9) (14t017.1)
, | High fasting Liver cancer 248 01 07 547 14 06 2.25 01 15 1456 10 13
plasma glucose er cancef (0.514105.78) (0.0t00.2) (0.2t0 1.8) (11.3t0 128) (0.3t03.3) (0.1t0 1.4) (0.401 t0 5.15) (0.0t00.1) (0.3t03.4) (8.04 to 104) (0.2t02.4) (0.2103.0)
P High fasting Pancreatic 25.9 0.7 9.3 14.0 8.3 224 0.5 8.9 9.3 8.0
plasma glucose cancer (4.86t059.1) (0.1t0 1.6) (1.71t021.3) (99.3 to 1 240) (2.6t032.1) (1.5t019.1) (3.74t0 52.4) (0.1t01.2) (1.5t020.2) (66.3 t0 947) (1.5t0 21.6) (1.4t018.3)
, | High fasting gr“hﬁﬁg and 124 34 9.0 2570 ! 8.1 54.9 13 8.4 1070 24.4 75
plasma glucose IJgg(:canéer (21.1 o 286) (06107.9) (151020.6) (433105 910) (11.2t0 153.4) (141018.8) (10.8 to 129) (02102.9) (161019.2) (212 t0 2 550) (481058.2) (L41t017.4)
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Male Female

8 Percentage of Percentage of Percentage of Percentage of

Q Ade- risk- risk- Age- risk- risk-

£ . standzgrdised attributable Ade-standardised attributable standgrdised attributable Age- attributable

S| Risk Factor Cancer type Deaths, Mortalit cancer deaths DALYs, DgALY rate. per cancer Deaths, Mortalit cancer deaths DALYsS, standardised cancer

3 thousands rate EI}/ out of total thousands 100 000’ P DALYs out of thousands rate ery out of total thousands DALY rate, per DALYs out of

= (95% UI) 100‘0%0 cancer (risk + (95% UI) (950/’ ) total cancer (95% UI) 100YOpOO cancer (risk + (95% UI) 100,000 total cancer

"4 (950/' ) non-risk) © (risk + non- (950/' uny non-risk) (95% UI) (risk + non-

° deaths risk) DALYs © deathss risk) DALYs
(95% UI) (95% UI) (95% UI) (95% UI)

High fasting 51.1 1.2 74 1240 28.5 6.1

2 | plasmaglucose | Breasteancer NA NA NA NA NA NA (9.90 t0 114) (0.2102.6) (1410 16.3) (238 10 2 790) (5.5 10 64.0) (1210 13.6)
High fasting . 15.7 0.4 7.9 8.1 6.6

2 | plasmaglucose | Ovarian cancer NA NA NA NA NA NA (3.021036.2) (0.1100.8) (1610 18.3) (685 to 824) (1610 18.9) (1310 15.3)

2 High fasting Bladder cancer 17.3 0.5 10.2 310 8.6 9.3 5.53 0.1 9.3 90.0 2.0 8.4
plasma glucose (2.99 t0 38.6) (0.1t01.2) (1810 22.9) (53.4 t0 694) (1.51019.1) (1.6 10 20.9) (1.01t0 12.5) (0.0t00.3) (1.71020.9) (16.2 t0 203) (0.4104.6) (1.61019.1)

P High body-mass Total cancers 236 6.3 42 6010 150.7 43 226 52 5.2 5160 117.8 47
index (120 to 389) (3.21010.4) (21106.9) (3090 to 9 900) (77.110 247.5) (22107.0) (136 to 340) (31t07.7) (31107.8) (3130 to 7 690) (71.310 175.0) (2.8107.0)

Py High body-mass Oesophageal 65.5 1.7 18.0 1650 41.1 18.8 24.4 0.6 184 549 12.6 19.3
index cancer (12.6 10 136) (0.3t03.5) (361037.2) (321 to 3 420) (7.91085.1) (3.81038.5) (1.30 t0 53.9) (0.0t01.2) (1.0t0 40.3) (29.1 to 1 200) (0.71027.5) (1.0t041.7)

P High body-mass Colon and 63.7 1.8 10.7 1540 39.4 111 222 0.5 45 478 11.0 4.6
index rectum cancer (33.8t0 102) (0.9t0 2.8) (5.7t017.2) (831 to 2 430) (21.2t0 62.3) (6.0t0 17.5) (9.89 t0 39.9) (0.2t00.9) (20t08.1) (215 to 860) (4.9t0 19.8) (2.0t08.3)

5 | Highbody-mass | Lo 462 12 139 1270 314 141 (124'561 03 97 78 97
index (15.5t0 93.4) (0.4t02.4) (4.71027.9) (425 to 2 560) (10.4 10 63.2) (4.81028.2) 10322) (0.1t00.7) (1.7 t0 20.6) (58.9 to 748) (1L41t017.2) (1.7t020.7)

, | High body-mass Sﬂ'g:ﬁg‘r’” 5.83 0.2 8.0 34 8.5 203 05 204 434 9.9 213
index tract cancé’r (1.06 t0 12.3) (0.0t00.3) (1510 16.7) (24.4 10 279) (0.6t07.2) (1.6t017.8) (10.8 t0 32.9) (0210 0.8) (11210 32.2) (235 to 695) (5.4t0 15.9) (11.8 10 33.3)

P High body-mass Pancreatic . 0.4 49 329 8.3 51 18.3 0.4 7.2 380 8.7 75
index cancer (-0.0832t0 33.2) (0.0t00.9) (0.0t011.9) (-2.05 to 798) (-0.1 10 20.1) (0.0t0 12.4) (6.48 10 32.8) (01100.7) (251012.7) (133 10 674) (3010 15.4) (2.61013.1)
High body-mass 45.2 1.0 6.6 958 21.0 4.7

2| index Breast cancer NA NA NA NA NA NA (1881081.2) (04101.8) (2.71011.9) (306 to 1 820) (6.3 10 40.6) (15109.1)
High body-mass . 36.5 0.8 39.8 936 215 40.2

2| index Uterine cancer NA NA NA NA NA NA (25110 49.2) (06t011) (27.61052.7) (643 to 1 260) (14710 28.8) (28.01053.1)
High body-mass ) . 0.1 3.2 168 39 31

2 | index Ovarian cancer NA NA NA NA NA NA (0177 t0 14.3) (0.0100.3) (01t07.1) (4.67 10 380) (-0.1108.8) (0.1107.0)

2 High body-mass Kidney cancer 17.8 05 16.4 446 112 16.3 13.9 0.3 240 306 7.0 23.2
index Y (9.1810 28.2) (0210 0.8) (8.410 25.9) (233 t0 699) (5.8t017.6) (8510 25.5) (85110 20.5) (0.2t00.5) (14.6 0 35.4) (190 to 448) (4.41010.3) (14.2t0 34.1)

2 High body-mass Thyroid cancer 221 0.1 11.9 62.4 16 12.2 2.45 0.1 9.1 65.2 15 9.0
index V! (0.639 t0 4.32) (0.0t00.1) (351t023.1) (19.0 to 122) (05t03.1) (3.7t023.7) (1.31t0 4.00) (0.0t00.1) (4910 14.9) (35.3t0 107) (0.8t02.5) (4910 14.6)

2 High body-mass Non-Hodgkin 8.16 0.2 5.6 221 5.6 52 5.64 0.1 5.2 135 31 4.9
index lymphoma (3.02t0 15.8) (0.1t0 0.4) (2.11010.9) (82.3 t0 426) (2110 10.8) (1.9t010.1) (0.978t0 11.8) (0.0t00.3) (0.9t0 10.6) (22.6 to 276) (0.5t06.4) (0.9t09.9)

Py High body-mass Multiple 3.92 0.1 6.5 916 2.3 6.7 4.09 0.1 7.7 88.2 2.0 79
index myeloma (1.12t0 7.97) (0.0t00.2) (1.8t013.1) (26.3 t0 185) (0.7t04.7) (1.91013.3) (1.3510 7.78) (0.0t00.2) (2,510 14.6) (29.3 to 165) (0.710 3.8) (2.6 10 14.8)

Py High body-mass Leukaemia 9.24 03 49 255 6.5 38 125 0.3 8.6 330 7.7 6.6
index (4.30t0 15.9) (0.1t0 0.4) (2.2108.4) (119 to 439) (3.0t011.2) (1.710 6.5) (4.77 10 22.9) (0.1t00.5) (3.31t015.4) (127 to 611) (3.0t014.3) (2.6 10 12.0)

“Total cancers” rows represent total risk-attributable cancer burden. Columns showing percentages for “Total cancers” rows were calculated as: (Percentage of
total risk-attributable cancer deaths or DALYS) / (total deaths or DALYs of all 29 cancer types), specific to sex. Columns showing percentages for specific
cancer type rows were calculated as: (Percentage of risk-attributable deaths or DALYs due to specific cancer type) / (total deaths or DALYs due to that cancer
type), specific to sex. Percentage of respective cancer deaths or DALY for a specific cancer type indicates the percentage of attributable cancer deaths or
DALYs out of the total deaths or DALY of that cancer type. Number on the left of each risk factor indicates its level. DALYSs = disability-adjusted life-years;
ASR = age-standardised rate; GBD = Global Burden of Disease Study; NA = not applicable due to sex restriction; Ul = uncertainty interval.
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Appendix Table 14: Absolute and age-standardised deaths and DALY attributable to risks assessed by cancer type in 2019, both sexes

combined
Deaths DALYs
3 Ade- Percentage of risk- Percentage of risk-
g KF Deaths standgrdised attributable cancer Age-standardised attributable cancer
% | Riskfactor Cancer ' . deaths out of total DALYs, thousands DALY rate, per DALYs out of total
8 thousands mortality rate, . o :
o (95% U1 per 100,000 cancer (risk + non- (95% UI) 100,000 cancer (risk + non-
1 (95% L'“) risk) deaths (95% UI) risk) DALYs
o (95% UI) (95% UI)
. 4 450 54.9 444 105 000 1262.7 42.0
0 | Allrisk factors Total cancers (4 010 to 4 940) (49.3 t0 61.0) (41.3 t0 48.4) (95000 t0 116 000) | (1142.8to0 1398.7) (39.1 t0 45.6)
1 | Environmental/occupational risks Total cancers 737 9.1 3 16 300 196.1 65
(619 to 859) (7.7 t0 10.6) (6.3 10 8.5) (13 700 to 19 100) (165.5 to 230.3) (5510 7.5)
. . 387 4.7 3.9 8950 107.4 3.6
2 | Airpollution Total cancers (288 0 490) (3510 6.0) (2910 4.8) (6 680 to 11 300) (80.1 to 136.0) (2.7 10 4.4)
. . 387 4.7 3.9 8950 107.4 3.6
8 | Particulate matter pollution Total cancers (288 0 490) (3510 6.0) (2910 4.8) (6 680 to 11 300) (80.1 to 136.0) (2.7 10 4.4)
4 | Ambient particulate matter pollution Total cancers 308 38 31 7020 84.2 28
(227 to 396) (2.8104.9) (2.3103.9) (5 180 to 9 020) (62.1 to 108.3) (2.1t03.6)
. . . 308 3.8 15.1 7020 84.2 15.3
4 | Ambient particulate matter pollution Tracheal, bronchus, and lung cancer (227 10 396) (2.8104.9) (113 10 18.9) (5 180 0 9 020) (62.1 10 108.3) (115 10 19.1)
. . . 79.8 1.0 0.8 1940 231 0.8
4 | Household air pollution from solid fuels | Total cancers (45.1 to 125) (0.5t0 1.5) (0.5t01.3) (1110 to 3 010) (13.2 to 36.0) (0.5t01.2)
. . . 79.8 1.0 3.9 1940 231 4.2
4 | Household air pollution from solid fuels | Tracheal, bronchus, and lung cancer (45.1 10 125) (0.5t0 1.5) (2.2106.1) (1110 t0 3 010) (13.2 10 36.0) (2.4106.5)
. . 83.7 1.0 0.8 1890 22.7 0.8
2 | Other environmental risks Total cancers (165 10 162) (0.210 2.0) (0.210 1.6) (374 10 3 650) (451043.9) (0.2t0 1.5)
. . 83.7 1.0 0.8 1890 22.7 0.8
3 | Residential radon Total cancers (16.5 10 162) (0.2102.0) (0.21016) (37410 3 650) (4.5 10 43.9) (0.21015)
3 | Residential radon Tracheal, bronchus, and lung cancer 83.7 10 41 1890 227 41
(16.5 to 162) (0.2102.0) (0.8t07.9) (374 10 3 650) (4.51043.9) (0.8108.0)
2 | Occupational risks Total cancers 334 4.2 33 6 960 84.4 28
(263 to 405) (3.3105.1) (2.7104.0) (5 470 to 8 580) (66.2 t0 103.7) (2.2103.4)
. . 334 4.2 3.3 6 960 84.4 2.8
8 | Occupational carcinogens Total cancers (263 t0 405) (3.3105.1) (2.710 4.0) (5 470 to 8 580) (66.2 t0 103.7) (2.2103.4)
. 236 3.0 2.4 4120 50.9 1.6
4 | Occupational exposure to asbestos Total cancers (176 to 296) (2.2103.8) (1L8103.0) (3060 to 5 240) (37.810 64.7) (L2102.1)
. 3.68 0.0 3.0 70.0 0.9 21
4 | Occupational exposure to ashestos Larynx cancer (2.04 10 5.53) (0.0t00.1) (L71045) (38.3 t0 106) (0.5t01.3) (1.2103.3)
. 199 25 9.7 3370 41.7 7.3
4 | Occupational exposure to asbestos Tracheal, bronchus, and lung cancer (140 to 257) (18103.3) (6.91012.5) (2 340 1o 4 450) (29.0 10 55.0) (5.1109.7)
. . 6.56 0.1 3.3 113 14 2.1
4 | Occupational exposure to asbestos Ovarian cancer (2.95 t0 10.7) (0.0100.1) (L51t05.4) (50.1 to 185) (0.6102.3) (L0103.4)
. . 26.8 0.3 91.7 569 6.9 85.2
4 | Occupational exposure to asbestos Mesothelioma (24.310 28.6) (0.3100.4) (89.7 to 93.4) (510 t0 617) (6.2107.5) (82.10 88.0)
. . 9.76 0.1 0.1 271 3.2 0.1
4 | Occupational exposure to arsenic Total cancers (L55 0 17.7) (0.0100.2) (0.0100.2) (44.8 0 486) (05105.7) (0.0100.2)
. . 9.76 0.1 0.5 271 3.2 0.6
4 | Occupational exposure to arsenic Tracheal, bronchus, and lung cancer (1550 17.7) (0.0100.2) (0.1100.9) (44.8 10 486) (05105.7) (0.1t011)
. 1.87 0.0 0.0 85.8 11 0.0
4 | Occupational exposure to benzene Total cancers (0.565 to 3.05) (0.0100.0) (0.0100.0) (25.7 to 140) 03t 17) (0.0100.1)
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Deaths

DALYs

Percentage of risk-

Percentage of risk-

g Age- attributable cancer Age-standardised attributable cancer
= | Risk factor Cancer Deaths, standardised deaths out of total DALYsS, thousands DgALY rate, per DALYs out of total
& thousands mortality rate, cancer (risk + non- (95% UI) 100,000 cancer (risk + non-
o (95% UI) per 100,000 - ’ A
@ 9506 U1 risk) deaths (95% UI) risk) DALYs
o ( (95% UI) (95% UI)
. . 1.87 0.0 0.6 85.8 1.1 0.7
4 | Occupational exposure to benzene Leukaemia (0.565 to 3.05) (0.010 0.0) (0.2100.9) (25.7 to 140) (0.3t01.7) (0.2t01.2)
4 | Occupational exposure to beryllium Total cancers 0.301 0.0 0.0 8.58 0.1 0.0
(0.244 t0 0.367) (0.0t0 0.0) (0.0t0 0.0 (6.95 t0 10.5) (0.1t00.1) (0.0t0 0.0)
4 | Occupational exposure to beryllium Tracheal, bronchus, and lung cancer 0.301 0.0 0.0 8.58 01 0.0
' ' (0.244 t0 0.367) (0.0t0 0.0) (0.0t0 0.0 (6.95 t0 10.5) (0.1t00.1) (0.0t0 0.0)
: ) 0.712 0.0 0.0 20.3 0.2 0.0
4 | Occupational exposure to cadmium Total cancers (0.583 10 0.854) (0.0100.0) (0.0100.0) (16.7 10 24.1) (02100.3) (0.0100.0)
4 | Occupational exposure to cadmium Tracheal, bronchus, and lung cancer (0.583301(2).854) (0_02'(?0_0) (0.0%(?0.0) (16.72?6324.1) (0_22'020_3) (0.0otboo.l)
4 | Occupational exposure to chromium Total cancers 1.50 0.0 0.0 427 05 00
(1.29 to 1.75) (0.0t0 0.0) (0.0t0 0.0) (36.6 10 49.7) (0.410 0.6) (0.0 0 0.0)
4 | Occupational exposure to chromium Tracheal, bronchus, and lung cancer 1.50 0.0 0.1 427 05 0.1
’ ' (1.29 t0 1.75) (0.0t00.0) (0.1t00.1) (36.6 t0 49.7) (0.4t00.6) (0.1t00.1)
4 Occupational exposure to diesel engine Total cancers 19.7 0.2 0.2 563 6.6 0.2
exhaust (17.0 to 22.9) (0.2t00.3) (0.2t00.2) (485 to 655) (5.7t07.7) (0.2t00.3)
4 Occupational exposure to diesel engine Tracheal, bronchus, and lung cancer 19.7 0.2 1.0 563 6.6 1.2
exhaust ' ' (17.0 t0 22.9) (0.2100.3) (0.8t01.1) (485 to 655) (5.7107.7) (11t01.4)
) 1.12 0.0 0.0 50.8 0.6 0.0
4 | Occupational exposure to formaldehyde | Total cancers (0.900 to 1.36) (0.0100.0) (0.0100.0) (40.9 0 61.7) (0510 0.8) (0.0100.0)
: 0.518 0.0 0.7 223 0.3 1.0
4 | Occupational exposure to formaldehyde | Nasopharynx cancer (0.355 10 0.731) (0.0100.0) (05101.0) (15.1 10 315) (0.2100.4) (0.71013)
4 | Occupational exposure to formaldehyde Leukaemia 0.600 0.0 0.2 285 04 0.2
(0.497 t0 0.712) (0.0t0 0.0) (0.2t00.2) (23410 34.3) (0.3t00.4) (0.2t00.3)
4 | Occupational exposure to nickel Total cancers 9.33 0.1 0.1 261 31 0.1
(0.536 to 24.6) (0.0t00.3) (0.0t00.2) (18.3t0 677) (0.210 8.0) (0.0t00.3)
4 | Occupational exposure to nickel Tracheal, bronchus, and lung cancer 9.33 0.1 05 261 31 06
' ' (0.536 to 24.6) (0.0t00.3) (0.0t01.2) (18.3 t0 677) (0.2t08.0) (0.0t01.4)
4 Occupational exposure to polycyclic Total cancers 5.27 0.1 0.1 150 1.8 0.1
aromatic hydrocarbons (4.36 t0 6.24) (0.1t00.1) (0.0t0 0.1) (123 t0 177) (15t02.1) (0.1t00.1)
Occupational exposure to polycyclic 5.27 0.1 0.3 150 1.8 0.3
4 aromaptic hydrocgrbons i Tracheal, bronchus, and lung cancer | ) 35't 5 24 (0.1100.1) (0.2100.3) (1230 177) (15t02.1) (0.3100.4)
) . 53.0 0.6 0.5 1480 17.4 0.6
4 | Occupational exposure to silica Total cancers (23.8 10 84.4) (0310 1.0) (02100.8) (666 to 2 350) (7.81027.7) (0.3100.9)
4 | Occupational exposure to silica Tracheal, bronchus, and lung cancer 53.0 0.6 26 1480 7.4 3.2
' ' (23.8 to 84.4) (0.3t01.0) (1.2t0 4.1) (666 to 2 350) (7.81027.7) (14t05.1)
4 | Occupational exposure to sulfuric acid Total cancers 4.03 00 00 126 L5 0.1
(1.73 10 7.47) (0.0t00.1) (0.0t00.1) (54.1 to 234) (0.6t02.7) (0.0t00.1)
4 | Occupational exposure to sulfuric acid Larynx cancer 4.03 00 33 126 L5 39
(1.73 t0 7.47) (0.0t00.1) (1410 6.0) (54.1 to 234) (0.6t02.7) (1.6t07.1)
4 Occupational exposure to Total cancers 0.0785 0.0 0.0 2.43 0.0 0.0
trichloroethylene (0.0168 to 0.147) (0.0t0 0.0) (0.0 to 0.0) (0.518 to 4.54) (0.0t0 0.1) (0.0t0 0.0)
4 Occupational exposure to Kidney cancer 0.0785 0.0 0.0 2.43 0.0 0.1
trichloroethylene (0.0168 to 0.147) (0.0t0 0.0) (0.0t00.1) (0.518 to 4.54) (0.0t00.1) (0.0t0 0.1)
- - 3700 455 36.9 87 800 1054.7 35.1
1 | Behavioural risks Total cancers (3 420 to 4 020) (42.1 t0 49.4) (35.3 t0 38.9) (81 100 to 95 400) (974.1t0 1 145.3) (33.6 t0 36.9)
2 | Tobacco Total cancers 2600 31.9 25.9 59 300 711.7 23.7
(2380 to 2 830) (29.2 t0 34.7) (24.6 10 27.3) (54 000 to 64 800) (648.9 t0 777.1) (22.5 t0 25.0)
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Deaths

DALYs

Percentage of risk-

Percentage of risk-

g Age- ; ) ’
3l . - attributable cancer Age-standardised attributable cancer
< | Risk factor Cancer Deaths, standardised deaths out of total DALYsS, thousands DALY rate, per DALYs out of total
2 thousands mortality rate, : .
@ (95% UI) er 100.000 cancer (risk + non- (95% UI) 100,000 cancer (risk + non-
q 0 p(gs% un risk) deaths (95% UI) risk) DALYs
o (95% UI) (95% UI)
3 | smokin Total cancers 2490 306 249 56 400 6773 226
9 (2280 to 2 720) (28.0 0 33.3) (23.6 0 26.2) (51 300 to 61 700) (616.4 to 740.3) (21310 23.9)
_ . ) 634 0.8 318 1660 197 30.1
8 | Smoking Lip and oral cavity cancer (51.2 to 76.4) (0.6 10 0.9) (26.4 t0 36.9) (1310 to 2 020) (15.6 to 23.9) (24.1 t0 35.4)
_ 179 02 250 527 6.2 225
8 | Smoking Nasopharynx cancer (13.0 to 23.0) (0.2100.3) (18.1 to 31.6) (374 to 684) (4.4108.1) (15.9 to 28.8)
) 536 06 470 1440 71 446
3 | Smoking Other pharynx cancer (45.2 10 61.9) (05100.7) (40.6 10 53.0) (1200 to 1 680) (142 10 19.9) (38310 50.9)
) 203 25 408 4750 56.7 407
3 | Smoking Oesophageal cancer (170 to 237) (2.1102.9) (37.0 t0 44.5) (3 980 to 5 540) (47.6 10 66.1) (36.6 to 44.5)
3 | Smoking Stomach cancer 172 21 18.0 3810 458 172
(138 to 207) (1.7t025) (14.7 t0 21.1) (2.990 to 4 630) (36.1 0 55.6) (13.8 10 20.4)
. 143 18 132 3230 389 133
3 | Smoking Colon and rectum cancer (95.5 to 193) (1.2102.4) (8.81017.8) (2 090 to 4 400) (25.3 to 53.0) (8.61017.8)
. . 85.9 10 77 2130 253 17.0
3 | Smoking Liver cancer (50.0 to 123) (0.6t0 1.5) (10.2 to 24.8) (1 160 to 3 070) (13.8 t0 36.5) (9.31024.2)
_ ) 113 14 214 2 440 294 212
8 | Smoking Pancreatic cancer (98.8 to 128) (1.2101.6) (18.9 to 23.8) (2110 t0 2 770) (25.4 to 33.4) (18.6 to 23.6)
) 783 0.9 634 2020 240 62.0
3 | Smoking Larynx cancer (68.0 to 88.3) (0.8t01.1) (56.3 t0 69.3) (1760 to 2 300) (209 t0 27.3) (54.7 t0 67.9)
) 1310 16.1 64.2 28 600 3440 624
3 | Smoking Tracheal, bronchus, and lung cancer | 1 541 1 1 430) (14.7 0 17.5) (61.9 to 66.4) (26 000 to 31 300) (313.2t0 375.3) (60.1 to 64.7)
3 | Smoking Breast cancer 190 0.2 27 513 6.1 25
(13.6 o 24.8) (0.2100.3) (1.9t03.5) (362 to 674) (4.3108.1) (1.7t03.3)
. . 301 0.4 1038 894 106 10.0
Smoking Cervical cancer
8 (14.9 0 49.6) (0.2100.6) (5.41017.4) (469 to 1 440) (5.6017.1) (5.21015.8)
) 293 0.4 6.0 572 7.0 6.6
3 | Smoking Prostate cancer (12.8 10 46.6) (0.2100.6) (2.7109.3) (253 10 918) (.1t0113) (3.01010.1)
) ) 301 0.4 181 687 8.3 17.0
.0 to 39. .3100. .8 10 23. to .7t0 10. .8 1o 21.
8 | Smoking Kidney cancer 21.0 10 39.4 031005 12.8 0234 476 to 883 5.7 10 10.7 11.8t0 21.8
) 775 10 339 1620 197 368
3 | Smoking Bladder cancer (583 10 96.7) (0.71012) (259 t0 41.8) (1 250 to 1 980) (152 t0 24.1) (285 10 44.0)
: i 64.6 038 193 1530 185 131
3 | Smoking Leukaemia (39310 91.4) (0510 1.1) (12010 27.2) (896 to 2 160) (10.8 10 26.0) (7.81018.7)
3 | Chewing tobacco Total cancers 55.6 0.7 0.6 1500 17.9 06
(43.1 10 68.8) (05100.8) (0.4100.7) (1160 to 1 880) (13.9 to 22.4) (0510 0.7)
. . ) 373 05 187 1030 123 18.7
8 | Chewing tobacco Lip and oral cavity cancer (27.91047.2) (0.3t00.6) (145 t0 23.0) (764 to 1 320) (9.11015.7) (143 10 23.0)
. 183 02 37 476 57 41
3 | Chewing tobacco Oesophageal cancer (127 10 24.7) (02100.3) (2.6105.0) (328 t0 644) (39107.7) (28105.5)
130 16 13 3220 385 13
.6 to .0to 2. 810 1. to .8 to 55. .8tol.
8 | Secondhand smoke Total cancers 2.6 to 190 101023 0.8t0 1.9 2070 to 4 630 24.81055.5 0.8101.8
113 14 56 2660 318 538
8 | Secondhand smoke Tracheal, bronchus, and lung cancer (67.5 to 170) (0.8102.1) (33108.1) (1580 to 3 990) (19.0 to 47.8) (35108.5)
7.0 02 24 562 6.7 2.7
3 | Secondhand smoke Breast cancer (4.00 t0 29.4) (0.0100.4) (0.61042) (135 to 976) (1610116) (0.7104.7)
2 | Alcohol use Total cancers 495 6.0 4.9 13 000 1552 52
(440 to 554) (5.4106.8) (4.4105.5) (11 600 to 14 500) (138.4 to 173.5) (4.7 t05.7)
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Deaths

DALYs

Percentage of risk-

Percentage of risk-

g Age- ; ) ’
3l . - attributable cancer Age-standardised attributable cancer
< | Risk factor Cancer Deaths, standardised deaths out of total DALYsS, thousands DALY rate, per DALYs out of total
2 thousands mortality rate, : .
@ (95% UI) er 100.000 cancer (risk + non- (95% UI) 100,000 cancer (risk + non-
q 0 p(gs% un risk) deaths (95% UI) risk) DALYs
0 (95% UI) (95% UI)
. ) 604 07 303 1730 206 314
2 | Alcohol use Lip and oral cavity cancer (48.0 0 72.4) (0.6100.9) (24.7 10 35.4) (1380 to 2 070) (16.4 t0 24.6) (25.6 10 36.6)
245 03 342 81l 96 347
2 | Alcohol use Nasopharynx cancer (18.8 t0 29.9) (0.2100.4) (27.0 to 41.0) (628 to 993) (7.5t0 11.8) (275 t0 41.4)
379 05 332 1110 131 342
2 | Alcohol use Other pharynx cancer (29.0 to 47.0) (0.3100.6) (26.0 to 39.9) (854 to 1 370) (10.1 to 16.2) (26.9 to 41.0)
114 14 28 2820 336 241
2 | Alcohol use Oesophageal cancer (84.1 0 145) (1010 1.8) (17410 28.2) (2110 t0 3570) (25.1 10 42.5) (184 10 29.7)
101 13 93 2410 291 9.9
2 | Alcohol use Colon and rectum cancer (76.6 to 127) (1.0t0 1.6) (7.1t0 11.5) (1830 to 3 000) (22.1 10 36.2) (7.51012.3)
2 | Alcohol use Liver cancer 96.1 1.2 19.8 2380 284 190
(77.5 10 116) (0910 1.4) (16.2 t0 23.6) (1910 to 2 890) (22.9 10 34.5) (15.3 10 22.8)
239 03 194 656 7.8 201
2 | Alcohol use Larynx cancer (14.1 t0 32.6) (0.2100.4) (11.6 t0 26.3) (395 to 895) (4.71010.6) (12.2 0 27.2)
377 05 54 1090 31 53
2 | Alcohol use Breast cancer (30.7 t0 45.1) (0410 0.6) (4.4106.4) (880 to 1 300) (10.6 0 15.6) (43106.3)
715 0.9 0.7 1610 194 06
2 | Druguse Total cancers (57110 89.2) (0.7t01.1) (0.6 10 0.9) (1290 to 1 990) (15.6 to 23.9) (0.5100.8)
) 715 0.9 147 1610 194 12.9
2 | Druguse Liver cancer (57.11089.2) (0.7t01.0) (119 t0 18.0) (1290 to 1 990) (15.6 10 23.9) (10.4 10 15.7)
. 605 76 6.0 14000 168.8 56
2 | Dietary risks Total cancers (454 10 811) (5.7 10 10.1) (4.61082) (10500 to 18 800) (127.1 10 226.9) (4.2107.6)
3 | Dietlow in fruits Total cancers 128 16 13 3000 36.0 12
(65.0 to 200) (0.810 2.5) (0610 2.0) (1540 to 4 680) (18.5 10 56.2) (0610 1.8)
- — 512 06 103 1250 150 107
3 | Dietlowin fruits Oesophageal cancer (15.2 to0 109) (0.2101.3) (3.1t022.2) (384 to 2 600) (4.6 o 31.1) (3410 22.6)
) — 772 10 38 1750 210 38
8 | Dietlowin fruits Tracheal, bronchus, and lung cancer (22.6 t0 115) (0.3101.4) (1.1105.6) (518 to 2 610) (6.21031.4) (11105.7)
- _ 172 02 02 420 50 02
8 | Diet low in vegetables Total cancers (255 to 34.0) (0.000.4) (0.0100.3) (64.2 to 828) (0.8109.9) (0.0100.3)
- _ 172 02 35 420 50 36
3 | Diet low in vegetables Oesophageal cancer (2.55 t0 34.0) (0.0100.4) (0510 6.9) (64.2 to 828) (0.8109.9) (0.6107.1)
) _ - 71 22 17 3810 46.3 15
3 | Dietlow in whole grains Total cancers (66.7 0 225) (08102.8) (0.71022) (1 460 to 5 020) (17.810 61.1) (0.6 10 2.0)
3 | Dietlow in whole grains Colon and rectum cancer 171 2.2 158 3810 46.3 157
(66.7 t0 225) (0.8102.8) (6.11020.7) (1460 to 5 020) (17.8 10 61.1) (6.0 t0 20.6)
- — 166 21 17 33800 261 15
Diet low in milk Total cancers
8 (107 to 226) (1.3102.8) (1.1102.2) (2460 to 5 120) (29.8 10 62.2) (1.0t02.1)
) — 166 21 153 3800 261 156
Diet low in milk Colon and rectum cancer
8 (107 to 226) (1.3102.8) (10.0 to 20.7) (2460 to 5 120) (29.8 10 62.2) (10.3 0 21.0)
___ 753 0.9 0.8 1890 28 08
8 | Diethighin red meat Total cancers (35.9 t0 126) (0410 1.6) (04101.3) (964 to 3 000) (116 t0 36.4) (0.4101.2)
o 528 0.7 49 1230 149 51
8 | Diethigh in red meat Colon and rectum cancer (136 t0 101) (02101.3) (12109.4) (333 t0 2 310) (4010 28.0) (13109.5)
o 25 03 32 651 7.8 32
3 | Diethighin red meat Breast cancer (106 10 30.1) (0.1100.4) (151042) (312 t0 870) (3.71010.4) (15104.2)
3 | Diethigh in processed meat Total cancers 339 04 0.3 735 9.0 0.3
(11.6 t0 52.1) (0.1t00.7) (0.1t00.5) (263 to 1 130) (321013.7) (0.1t00.5)
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Deaths

DALYs

Percentage of risk-

Percentage of risk-

g Age—. attributable cancer Age-standardised attributable cancer
= | Risk factor Cancer Deaths, standardised deaths out of total DALYsS, thousands DgALY rate, per DALYs out of total
& thousands mortality rate, cancer (risk + non- (95% UI) 100,000 cancer (risk + non-
a (95% UI) per 100,000 : ! 4
@ 9506 U1 risk) deaths (95% UI) risk) DALYs
o ( (95% UI) (95% UI)
L 339 0.4 3.1 735 9.0 3.0
8 | Diethigh in processed meat Colon and rectum cancer (116 t0 52.1) (0.1100.7) (1110 4.8) (263 to 1 130) (321013.7) (11t04.6)
3 | Dietlow in fibre Total cancers 20.5 03 0.2 449 55 0.2
(8.21 0 39.8) (0.1100.5) (0.1100.4) (178 to 858) (2.21010.5) (0.1100.3)
3 | Dietlow in fibre Colon and rectum cancer 205 03 19 449 55 18
(8.21 0 39.8) (0.1100.5) (0.710 3.6) (178 to 858) (2.21010.5) (0.7t0 3.5)
. . . 138 1.7 14 3140 38.2 1.3
3 | Dietlow in calcium Total cancers (96.8 10 189) (12102.4) (1010 19) (2 250 to 4 260) (27210518) (09101.7)
. . . 138 1.7 12.7 3140 38.2 12.9
3 | Dietlow in calcium Colon and rectum cancer (96.8 to 189) (1.2102.4) (9.11017.3) (2 250 to 4 260) (272 051.8) (9.31017.5)
3 | Diet high in sodium Total cancers 741 0.9 0.7 1740 209 0.7
(2.12 to 295) (0.0t0 3.6) (0.0t02.9) (48.7 to 6 800) (0.6t0 82.1) (0.0t02.7)
3 | Diet high in sodium Stomach cancer 741 0.9 I 1740 209 78
(2.12 t0 295) (0.0t0 3.6) (0.2t0 30.9) (48.7 to 6 800) (0.6 t0 82.1) (0.2t0 30.9)
2 | Unsafe sex Total cancers 280 34 28 8 960 107.2 36
(239 to 314) (2.910 3.8) (2.41t03.1) (7 550 to 9 980) (90.5 t0 119.4) (3.0t03.9)
2 | Unsafe sex Cervical cancer 280 3.4 100.0 8960 107.2 100.0
(239 to 314) (2.9103.8) (100.0 to 100.0) (7 550 to 9 980) (90.5 t0 119.4) (100.0 to0 100.0)
. L 67.1 0.9 0.7 1200 15.0 0.5
2 | Low physical activity Total cancers (25.8 10 122) (0310 1.6) (031012) (455 to 2 160) (5.7 10 26.9) (0.2100.9)
. L 58.7 0.8 5.4 1000 126 4.1
2 | Low physical activity Colon and rectum cancer (16.9 10 112) (0.2 10 1.5) (1510 10.4) (262 to 1 940) (3.41024.2) (11t08.1)
2 | Low physical activity Breast cancer 8.48 0.1 12 198 24 10
(4.08 10 14.3) (0.1100.2) (0.6t02.1) (97.5 to 345) (1.2104.2) (05t01.7)
. 865 10.7 8.6 19 400 234.0 7.8
1| Metabolic risks Total cancers (448 10 1 410) (5.5 0 17.5) (4510 13.9) (10 300 to 31 100) (124.0 to 376.0) (4.11012.4)
2 | High fasting plasma glucose Total cancers 419 53 4.2 8580 104.2 34
(116 to 848) (1.5 0 10.6) (1.1t08.4) (2 360 to 17 600) (28.7 10 212.9) (0.9t07.0)
2 | High fasting plasma glucose Colon and rectum cancer 97.6 1.2 9.0 1900 233 7.8
(23.8 10 213) (0.3t02.7) (2.21019.2) (454 t0 4 170) (5.61051.2) (1.910 16.9)
2 | High fasting plasma glucose Liver cancer 4.73 01 1.0 993 1.2 08
(115 t0 10.4) (0.0t00.1) (0.2102.1) (23.9 10 218) (0.3102.6) (02101.7)
. . . 48.4 0.6 9.1 944 115 8.2
2 | High fasting plasma glucose Pancreatic cancer (115 10 104) (01t013) (2.21019.3) (22110 2 040) (2.71024.7) (1910 17.6)
2 | High fasting plasma glucose Tracheal, bronchus, and lung cancer 179 22 88 3640 441 7.9
' : (42.7 t0 389) (0.5104.8) (2.0t019.1) (856 to 8 010) (10.4 t0 96.8) (1.81017.3)
2 | High fasting plasma glucose Breast cancer 511 0.6 73 1240 14.9 6.0
(9.90 to 114) (0.1t01.4) (1410 16.0) (238 to 2 790) (2.9t0 33.5) (1.1t013.4)
2 | High fasting plasma glucose Ovarian cancer 157 0.2 7.9 354 4.3 66
(3.02 0 36.2) (0.0t00.4) (1.6 1018.3) (68.5 to 824) (0.8109.9) (1.31015.3)
. . 22.8 0.3 10.0 400 5.0 9.1
2 | High fasting plasma glucose Bladder cancer (4.69 to 49.0) (0.1100.6) (2.1t0 21.3) (8L.6 to 866) (1.0t0 10.7) (1.910 19.6)
2 | High body-mass index Total cancers 463 57 4.6 11200 1339 45
(261 t0 718) (3.2108.8) (27107.1) (6360 to 17 300) (76.2 t0 206.8) (2.6106.9)
. . 89.9 11 18.1 2200 26.3 189
2 | High body-mass index Oesophageal cancer (27910 171) (03102.1) (5.810 35.2) (682 to 4 170) (8.1 10 49.9) (6.0 10 36.0)
2 | High body-mass index Colon and rectum cancer 85.9 11 7.9 2020 244 8.3
(46.8 10 137) (0.6t01.7) (4.31012.9) (1120 to 3 180) (135 to 38.5) (4.6 10 13.0)
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Deaths

DALYs

Percentage of risk-

Percentage of risk-

g Age- ; ) ’
3| o : attributable cancer Age-standardised attributable cancer
X Risk factor Cancer th?)ias?r?c’is nigi?gﬁtrd'f;g deaths out of total DALYs, thousands DALY rate, per DALYs out of total
x (95% UI) er 103'000 ' cancer (risk + non- (95% UI) 100,000 cancer (risk + non-
a 0 9(950/ ul) risk) deaths (95% UI) risk) DALYs
o ° (95% UI) (95% UI)
2 | High body-mass index Liver cancer 60.8 0.7 125 1610 19.2 129
(24.2 10 115) (0.3t01.4) (5.0 to 24.1) (629 to 3 050) (7.6 t0 36.4) (5.11024.8)
) . = 26.1 0.3 152 568 6.9 15.7
2 | High body-mass index Gallbladder and biliary tract cancer (139 t0 42.6) (0210 0.5) (8.0 10 24.7) (306 to 923) (3.710112) (8.41025.2)
- . . 319 0.4 6.0 709 85 6.1
2 | High body-mass index Pancreatic cancer (12.01059.7) (0.1100.7) (2.21011.4) (256 to 1 330) (3110 16.0) (221011.7)
) . 452 0.6 6.4 958 1.2 46
2 | High body-mass index Breast cancer (18810 81.2) (0210 1.0) (2.6 1011.8) (306 to 1 820) (3.51021.4) (15108.9)
- . . 365 0.4 39.8 936 1.2 402
2 | High body-mass index Uterine cancer (25.1 10 49.2) (0.3100.6) (27.61052.7) (643 to 1 260) (7.710 15.0) (28010 53.1)
2 | High body-mass index Ovarian cancer 6.31 0.1 3.2 168 20 3.1
(-:0.177 t0 14.3) (0.0t00.2) (0.1t07.1) (-4.67 to 380) (-0.1t0 4.5) (-0.1t0 7.0)
2 | High body-mass index Kidney cancer 317 04 19.0 752 9.0 186
(18.4 t0 47.3) (0.2100.6) (111 t0 28.3) (444 to 1 110) (5.3 10 13.4) (109 to 27.4)
2 | High body-mass index Thyroid cancer 4.66 0.1 102 128 L5 104
(2.29 0 7.89) (0.0100.1) (5.0 t0 17.0) (63.8 to 214) (0.8 10 2.6) (5.1 10 17.0)
- . . 138 02 54 356 43 51
2 | High body-mass index Non-Hodgkin lymphoma (5.81 to 24.5) (0.1100.3) (2310 9.6) (152 t0 633) (1810 7.7) (2.2109.0)
) . . 8.02 0.1 71 180 22 72
2 | High body-mass index Multiple myeloma (3.52 10 14.2) (0.0100.2) (3.11012.4) (80.3 to 318) (10103.8) (3.21012.5)
- . ) 217 03 65 584 71 50
2 | High body-mass index Leukaemia (105 t0 37.0) (0110 0.5) (3.21010.9) (288 t0 993) (3.51012.1) (2.4108.4)

Columns showing percentages for “Total cancers” rows were calculated as: (Percentage of total risk-attributable cancer deaths or DALYSs) / (total
deaths or DALYs of all 29 cancer types), both sexes combined. Columns showing percentages for specific cancer type rows were calculated as:
(Percentage of risk-attributable deaths or DALYs due to specific cancer type) / (total deaths or DALYs due to that cancer type), both sexes
combined. Ul = uncertainty interval; DALY = disability-adjusted life-year; GBD = Global Burden of Disease Study.
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Appendix Table 15: Global deaths attributable vs. not attributable to risks assessed for each cancer type by sex in 2019

Global
Males Females Male:Female Ratio
Deaths Deaths not
. Deaths not . Deaths not . "
Deaths attributable to attributable to risks Total deaths Deaths attributable attributable to risks Total deaths attrlbl_;table attr|bl_JtabIe Total deaths
Cancer risks assessed to risks assessed to risks to risks
assessed (95% UI) assessed (95% UI) (95% UI)
(95% UI) (95% U1 (95% UI) (95% U1 assessed assessed
° ° (95% UI) (95% UI)
Bladder cancer 79 500 89 700 169 000 13 200 46 300 59 500 6.23 1.94 2.85
(60 100 to 100 000) (69 900 to 110 000) (157 000 to 181 000) (8 040 to 19 800) (38 400 to 53 500) (52 300 to 64 600) (4501t08.23) | (1.64t02.24) | (2.64t03.09)
Breast cancer 1870 10 200 12 100 175 000 514 000 689 000 0.01 0.02 0.02
(1490 to 2 270) (9 000 to 11 400) (10 700 to 13 300) (124 000 to 238 000) (440 000 to 582 000) (635 000 to 740 000) (0.01t0 0.01) (0.021t00.02) | (0.02to0 0.02)
Cervical 280 000 0 280 000
cancer NA NA NA (239 000 to 314 000) (0100) (239 000 to 314 000) NA NA NA
Colon and 383000 211 000 594 000 249 000 243 000 492 000 1.54 0.87 121
rectum cancer (333 000 to 435 000) (167 000 to 255 000) (551 000 to 638 000) (204 000 to 296 000) | (199 000 to 288000) | (438000t0532000) | (1.38t01.74) | (0.75t01.00) | (1.11t01.33)
;ﬂlg:ﬂg?er 5830 67 200 73000 20300 79 200 99 500 0.29 0.86 0.74
tract cancz:/r (1 060 to 12 300) (53 100 to 76 000) (59 500 to 80 400) (10 800 to 32 900) (61 900 to 93 700) (81 700 to 114 000) (0.06 to 0.57) (0.69t01.05) | (0.60to 0.84)
Kidnev cancer 38700 70 100 109 000 17 600 40 100 57 700 2.22 1.76 1.89
Y (29 000 to 48 900) (59 000 to 80 700) (101 000 to 116 000) (12 500 to 24 000) (33 400 to 46 200) (52 200 to 61 900) (1.74 10 2.76) (1.56t02.02) | (1.76 to 2.03)
13.92
Larynx cancer 81 600 24 000 106 000 5890 11900 17 800 (11.95 to 2.01 5.94
(72 700 to 90 600) (18 600 to 30 400) (97 800 to 115 000) (4 800 to 7 060) (10 500 to 13 600) (16 200 to 19 700) 1 %) (1.62t02.47) | (5.28106.63)
Leukaemia 57 500 131000 188 000 26 100 120 000 146 000 2.24 1.09 1.29
(38800 to 76 800) (107 000 to 157 000) (165 000 to 208 000) (16 600 to 37 900) (104 000 to 135 000) (132 000 to 158 000) (1.61 to 2.95) (0.92t01.29) | (1.12t01.47)
Lip and oral 93 600 38 000 132 000 30400 37 400 67 800 3.09 1.02 194
cavity cancer (80 800 to 106 000) (30500 to 46 700) (118 000 to 145 000) (25 300 to 36 000) (32 400 to 42 900) (60 800 to 75 700) (2.56 to 3.75) (0.83t01.27) | (1.71t02.20)
Liver cancer 190 000 143 000 334000 64 300 86 600 151 000 2.98 1.66 2.22
(160 000 to 223 000) (114 000 to 178 000) (300 000 to 368 000) (52 100 to 77 900) (72 400t0 102000) | (134 000t0 167 000) | (2.43t03.63) | (1.30t02.05) | (1.92t02.54)
Mesothelioma 19 800 1440 21200 7030 994 8030 2.85 1.48 2.67
(18 400 to 21 200) (1010 to 1 930) (20 000 to 22 500) (4930 to 7 970) (745 to 1 290) (5 880 to 8 920) (2.49 10 4.07) (0.91t02.21) | (2.37t03.67)
Multiple 3920 56 500 60 400 4090 48 900 53 000 1.05 1.16 1.14
myeloma (1120 to 7 970) (46 800 to 62 800) (50 700 to 67 100) (1350 to 7 780) (41 100 to 55 000) (45 100 to 58 300) (0.27 t0 2.77) (0.961t01.38) | (0.97t01.34)
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Global

Males Females Male:Female Ratio
Deaths Deaths not
. Deaths not . Deaths not . .
Deaths attributable to attributable to risks Total deaths Deaths attributable attributable to risks Total deaths attrlbl_JtabIe attrlbl_;table Total deaths
Cancer risks assessed to risks assessed to risks to risks
assessed (95% UI) assessed (95% UI) (95% UI)
(95% UI) (95% U1 (95% UI) (95% U1 assessed assessed
° ° (95% UI) (95% UI)
Nasopharynx 31600 19 700 51200 3360 17 000 20 400 951 1.16 252
cancer (26 400 to 36 900) (15 700 to 24 400) (46 000 to 57 000) (2 480 to 4 270) (15 000 to 19 300) (182001022 800) | (7.711011.82) | (0.93t01.43) | (2.151t02.91)
Non-Hodgkin 8160 137 000 146 000 5640 103 000 109 000 1.56 1.33 1.34
lymphoma (3 020 to 15 800) (126 000 to 149 000) | (136 000 to 155 000) (978 to 11 800) (9200010 113000) | (989001t0117000) | (0.43t0535) | (1.21t01.48) | (1.24 to 1.45)
Oesophageal 279 000 86 400 366 000 60 400 72100 133 000 474 1.22 277
cancer (234 000 to 322 000) (60 500 to 113 000) (315 000 to 415 000) (42 200 to 82 100) (4880010 93100) | (1100001t0150000) | (3.33t0657) | (0.85t01.77) | (2.31t03.31)
Other pharynx 64 300 23700 88 000 6 360 19 800 26 200 10.18 1.20 3.38
cancer (55 900 to 72 900) (18 500 to 30 000) (78 000 to 98 700) (5210 to 7 610) (16 600 to 23 500) (22500t030500) | (8.451012.07) | (0.90t0155) | (2.79 to 4.13)
) 27 200 171000 198 000
Ovarian cancer NA NA NA (11700t048100) | (142000 to196000) | (175000 to 218 000) NA NA NA
Pancreatic 101 000 177 000 278 000 72700 180 000 253 000 1.41 0.99 1.10
cancer (78 400 to 132 000) (145000 to 206 000) | (258 000 to 299 000) (508000 98900) | (149000 to 209 000) | (226000 to274000) | (1.08t01.81) | (0.86t01.13) | (1.01t01.22)
29,300 458 000 487 000
Prostate cancer (12 800 to 46 600) (393 000 to 560 000) (420 000 to 594 000) NA NA NA NA NA NA
Stomach 192 000 420000 612 000 40500 305 000 346 000 6.24 1.38 177
cancer (133000 t0 302 000) | (306000 to 503 000) | (544 000 to 678 000) (14800 to 114 000) | (231000 to 354 000) | (308000 to382000) | (2.49t010.06) | (1.181t01.58) | (153 to 2.03)
Thyroid cancer 2210 16 400 18 600 2450 24,500 26900 0.92 0.67 0.69
Y (639 to 4 320) (13 700 to 18 800) (16 800 to 20 200) (1310 to 4 000) (21100 to 27 100) (23 700 to 29 300) (0.31101.66) | (0.5600.78) | (0.621t00.78)
grrgﬁi‘ﬁﬁ's and 1210 000 173000 1,390 000 427 000 229 000 657 000 2.85 0.76 212
lung cancer (1100 000 to 1330 000) | (142000 to 204 000) | (1260000 to 1510000) | (376000 to481000) | (190000 to271000) | (590 0001to719000) | (2.481t03.24) | (0.65t00.88) | (1.87 to2.37)
) 36500 55 200 91 600
Uterine cancer NA NA NA (251001049200) | (42500t068300) | (82400 to 102 000) NA NA NA

NA = not applicable due to sex restriction; Ul = uncertainty interval.
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Appendix Table 16: Global age-standardised death rates attributable vs. not attributable to risks assessed for each cancer type by sex in

2019
Global
Male Female Male:Female Ratio
Age- . . . . .
standardised Age-stlgndardlsed Total age- Age-starlw_dardlsed Age-stlgndardlsed Total age- Age-star|1_dard|sed Age-stlgndardlsed Total age-
mortality rate mortality rate not standardised mortality rate mortality rate not standardised mortality rate mortality rate not standardised
Cancer attributable to attributable to attributable to attributable to attributable to

attributable to

risks assessed

mortality rates

risks assessed

risks assessed

mortality rates

risks assessed

risks assessed

mortality rates

”S('gf_)(jzsasls)ed (95% UI) (95% U1) (95% UI) (95% UI) (95% U1) (95% UI) (95% UI) (95% U1)

Bladder cancer 2.3 2.8 51 0.3 11 1.4 7.97 2.63 3.76
(1.7t03.0) (2.2t03.4) (4.7t05.4) (0.2t00.5) (09t01.2) (1.2t0 1.5) (5.81 to 10.40) (2.22 10 3.03) (3.50 to 4.04)

Breast cancer 0.0 0.3 0.3 4.0 11.9 15.9 0.01 0.02 0.02
(0.0t00.1) (0.2t00.3) (0.3t00.4) (2.8t05.4) (10.2 to 13.5) (14.7 t0 17.1) (0.01t00.02) (0.02 t0 0.03) (0.02t0 0.02)

. 6.5 0.0 6.5

Cervical cancer NA NA NA (55107.3) (0.0100.0) (55107.3) NA NA NA

Colon and rectum 10.7 5.9 16.6 5.7 5.6 11.2 1.89 1.07 1.48
cancer (9.3t012.2) (47t07.2) (15.4 t0 17.9) (4.7106.7) (4.6 10 6.6) (10.0 t0 12.2) (1.70 to 2.13) (0.93 10 1.22) (1.37 to 1.61)

bGI?I'::'atdrgg and 02 19 21 05 18 23 0.35 1.06 091
Cance{ (0.0t00.3) (15t02.1) (1.7102.3) (0.2100.8) (14102.1) (1910 2.6) (0.07 t0 0.68) (0.86 10 1.29) (0.7310 1.03)

Kidney cancer 1.0 1.9 3.0 0.4 0.9 13 2.64 2.10 2.25
(0.8t01.3) (1.6t02.2) (2.8103.2) (0.3t00.5) (0.8t01.1) (1.2t0 1.4) (2.08 to 3.25) (1.87 to 2.40) (2.12 to 2.41)

Larynx cancer 2.1 0.6 2.7 0.1 0.3 0.4 15.85 2.28 6.74
ry (1.9t02.3) (0.5t00.8) (2510 3.0) (0.11t00.2) (0.2t00.3) (0.4100.5) (13.61 to 18.16) (1.83 10 2.81) (6.00 to 7.50)

Leukaemia 1.6 3.6 52 0.6 2.9 35 2.66 1.25 1.49
(1.0to2.1) (3.0t04.3) (46t05.7) (0.4t00.9) (25t03.3) (3210 3.8) (1.90 to 3.53) (1.05 to 1.47) (1.29 t0 1.68)

Lip and oral 2.4 1.0 34 0.7 0.9 1.6 3.49 1.16 2.19
cavity cancer (21t02.7) (0.8t01.2) (3.1t03.8) (0.6t00.8) (0.8t01.0) (1.4t01.7) (2.89t0 4.22) (0.96 to 1.44) (1.93 t0 2.47)

Liver cancer 5.0 3.7 8.7 15 2.0 35 3.43 1.88 2.53
(4210 5.8) (3.0t0 4.6) (7.9t0 9.6) (1.2t01.8) (1.7t02.4) (3.1t03.8) (2.79104.17) (149 t0 2.31) (2.21 10 2.86)

Mesothelioma 0.6 0.0 0.6 0.2 0.0 0.2 351 1.52 3.25
(0.5100.6) (0.0t00.0) (0.6 10 0.6) (0.1t00.2) (0.0t00.0) (0.1100.2) (3.07 t0 5.03) (0.95 10 2.28) (2.88 10 4.45)

Multiole mveloma 0.1 1.6 17 0.1 11 1.2 1.26 1.42 1.40
ple my (0.000.2) (13t01.7) (1410 1.8) (0.0t00.2) (0.9t01.3) (1.0t01.3) (0.32103.31) (1.16 t0 1.66) (1.18 10 1.62)

Nasopharynx 0.8 0.5 13 0.1 0.4 0.5 10.30 1.25 2.72
cancer (0.7100.9) (0.4100.6) (1210 1.4) (0.1t00.1) (0.3t00.4) (0.4100.5) (8.37 10 12.79) (1.00 to 1.54) (2.33103.14)

Non-Hodgkin 0.2 3.8 4.0 0.1 2.4 25 1.84 157 1.58
lymphoma (0.1t00.4) (3.4104.1) (37104.2) (0.0t00.3) (2.1102.6) (23102.7) (05110 6.31) (14310 1.73) (1.46 t0 1.69)

Oesophageal 7.4 2.3 9.7 14 1.6 3.0 5.48 1.44 3.22
cancer (6.2108.5) (1.6 10 3.0) (8.31011.0) (1.0t01.9) (11to2.1) (25103.4) (3.86 10 7.56) (1.00 to 2.08) (2.70 to0 3.84)
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Global

Male

Female

Male:Female Ratio

Age-
standardised
mortality rate

Age-standardised
mortality rate not

Total age-
standardised

Age-standardised
mortality rate

Age-standardised
mortality rate not

Total age-
standardised

Age-standardised
mortality rate

Age-standardised
mortality rate not

Total age-
standardised

Cancer - attributable to . attributable to attributable to - attributable to attributable to .
attributable to sk d mortality rates isk d isk d mortality rates isk d isk d mortality rates
risks assessed risks assesse (95% U1 risks assesse risks assesse (95% U1 risks assesse risks assesse (95% U1
(95% UI) (95% UI) (95% UI) (95% UI) (95% UI) (95% UI)
Other pharynx 16 0.6 2.2 0.1 0.5 0.6 11.27 1.33 3.73
cancer (1.4t01.8) (0.5t00.8) (2.0t02.5) (0.1t00.2) (0.4t00.5) (0.5t00.7) (9.36 to 13.37) (1.00 to 1.70) (3.08 to 4.53)
. 0.6 3.9 46
Ovarian cancer NA NA NA (03to1.1) (3.31045) (4.0105.0) NA NA NA
Pancreatic cancer 2.7 48 75 1.7 41 5.8 1.67 1.17 131
(2.1t03.6) (4.0t05.6) (7.0t08.1) (1.2t02.3) (3.4t04.8) (5.1t06.2) (1.28 t0 2.14) (1.03 to 1.34) (1.21 to 1.44)
0.9 144 15.3
Prostate cancer (0.4101.4) (12310 17.7) (13.0 10 18.6) NA NA NA NA NA NA
5.2 114 16.6 0.9 7.0 7.9 7.38 1.63 2.10
Stomach cancer
(3.6108.2) (8.31t0 13.6) (14.8 10 18.3) (0.310 2.6) (5.3t08.1) (7.11t08.8) (2.95 t0 11.86) (1.41 10 1.86) (1.83102.38)
. 0.1 0.4 0.5 0.1 0.6 1.08 0.80 0.82
Thyroid cancer (0.0t00.1) (0.4100.5) (0.5 10 0.6) (0.0100.1) (0.5 10 0.6) 06(051007) (0.36 t0 1.95) (0.67 t0 0.92) (0.7310 0.92)
gr’gﬁsﬁﬁ's and 328 46 374 9.7 52 15.0 3.37 0.88 250
lung canc’er (29.6 t0 35.8) (3.8t05.5) (34.110 40.7) (8.6t0 11.0) (4.3t06.2) (13.510 16.4) (2.95103.82) (0.76 to 1.02) (2.2210 2.79)
. 0.8 13 2.1
Uterine cancer NA NA NA (0610 1.1) (1010 1.6) (19102.3) NA NA NA

NA = not applicable due to sex restriction; Ul = uncertainty interval.
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Appendix Table 17: Percent of global risk-attributable deaths over total cancer risk-attributable

deaths by sex in 2019

Percent of risk-attributable cancer deaths over total cancer risk-attributable deaths

(95% UI)
Cancer Male Female Both
Tracheal, bronchus, and lung cancer 42.2 21.2 36.9
(39.7 t0 44.6) (24.4 10 30.1) (34.2 t0 39.3)
Colon and rectum cancer 13.3 158 14.2
(12.1to 14.5) (13.6 t0 17.8) (12.6 to 15.5)
9.7 3.8 7.6
Oesophageal cancer (8.4 10 10.7) (2.7105.0) (6.5 10 8.5)
. 17.9 6.3
Cervical cancer NA (14.8 0 20.5) (5.3t07.2)
. 6.6 4.1 5.7
Liver cancer (5.8 10 7.4) (B.4104.7) (5.0 10 6.4)
6.6 25 5.2
Stomach cancer (4.9109.9) (1.0 10 6.8) (3.5108.7)
Breast cancer 0.1 110 4.0
(0.1t00.1) (8.6t013.7) (3.0t0 5.1)
Pancreatic cancer 35 4.6 3.9
(2.8t04.4) (3.5t05.8) (3.2t04.8)
Lip and oral cavity cancer 33 19 28
(2.8103.7) (1.5t0 2.4) (2.4t03.2)
2.8 0.8 2.1
Bladder cancer (2.110 3.4) (05t01.2) (1.6 10 2.6)
Larynx cancer 28 04 2.0
(2.5t03.2) (0.3t0 0.5) (1.7t02.2)
Leukaemia 2.0 L L9
(1410 2.6) (1.1t02.3) (1.3t0 2.5)
2.2 0.4 1.6
Other pharynx cancer (1910 2.6) (0310 0.5) (L4101.8)
Kidney cancer 13 L1 13
(1.0to 1.7) (0.8 to 1.4) (1.0to 1.5)
. 2.3 0.8
Uterine cancer NA (1710 3.0) (0.6101.1)
11 0.2 0.8
Nasopharynx cancer 0.9101.2) (0.2100.3) (0.7100.9)
1.0 0.7
Prostate cancer (0.410 1.6) NA (0310 1.0)
. 1.7 0.6
Ovarian cancer NA (0.8102.8) (0.310 1.0)
Mesothelioma 0.7 04 0.6
(0.6 t0 0.8) (0.3t00.5) (0.5t00.7)
- 0.2 1.3 0.6
Gallbladder and biliary tract cancer (0.0 10 0.4) (0.7 10 2.0) (0.3100.9)
. 0.3 0.4 0.3
Non-Hodgkin lymphoma (0.1t00.5) (0.1100.7) (0.100.5)
Multiple myeloma 0.1 0.3 0.2
(0.0t0 0.3) (0.1t0 0.5) (0.1t00.3)
Thyroid cancer 0.1 0.2 0.1
(0.0t00.1) (0.1t00.2) (0.1t00.2)

Ul = uncertainty interval. NA = not applicable due to sex restriction.
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Appendix Table 18: Global risk-attributable deaths vs. total deaths for each cancer by sex in 2019

Male Female Both sexes combined
% of deaths % of deaths % of deaths
Risk-attributable Total deaths tha}t are Risk-attributable Total deaths tha_t are Risk-attributable Total deaths tha_t are
Cancer deaths (95% U1 risk- deaths (95% U1 risk- deaths (95% U1 risk-
(95% UI) attributable (95% UI) attributable (95% UI) attributable
(95% UI) (95% UI) (95% UI)
Tracheal, bronchus, 1210 000 1390 000 875 427 000 657 000 65.1 1640 000 2 040 000 80.3
and lung cancer (1100000 to 1330 000) | (1260000 to1510000) | (85.7t089.6) | (376000 to481000) | (590000 to 719 000) (60.5 10 70.1) (1500 000 to 1 780 000) | (1880 000 to 2 190 000) (77510 83.2)
Colon and rectum 383 000 594 000 64.4 249 000 492 000 50.6 632 000 1090 000 58.2
cancer (333 000 to 435 000) (551 000 to 638 000) (57.5t0 71.4) | (204 000 to 296 000) | (438000 to 532 000) (42.4 to 58.5) (551 000 to 722 000) (1 000 000 to 1 150 000) (51.1t0 65.2)
Oesophageal cancer 279 000 366 000 76.4 60 400 133 000 45.7 340 000 498 000 68.2
phag (234 000 to 322 000) (315 000 to 415 000) (70.1 to 82.9) (42 200 to 82 100) (110 000 to 150 000) (32.1t0 61.0) (287 000 to 393 000) (438 000 to 551 000) (60.8t0 75.2)
Cervical cancer NA NA NA 280 000 280 000 100.0 280 000 280 000 100.0
(239 000 to 314 000) | (239 000 to 314 000) | (100.0 to 100.0) (239 000 to 314 000) (239 000 to 314 000) (100.0 to 100.0)
Liver cancer 190 000 334 000 57.1 64 300 151 000 42.6 255 000 485 000 52.6
(160 000 to 223 000) (300 000 to 368 000) (48.8t0 64.7) (52 100 to 77 900) (134 000 to 167 000) (35.5t050.1) (218 000 to 297 000) (444 000 to 526 000) (45.6 to 59.4)
Stomach cancer 192 000 612 000 313 40 500 346 000 11.7 232 000 957 000 242
(133 000 to 302 000) (544 000 to 678 000) (22.0t0 49.1) (14 800 to 114 000) (308 000 to 382 000) (4.3t032.9) (148 000 to 416 000) (871 000 to 1 030 000) (15.7 to 43.1)
Breast cancer 1870 12 100 155 175 000 689 000 254 177 000 701 000 25.2
(1490 to 2 270) (10 700 to 13 300) (12.7t018.3) | (124000 to 238 000) | (635000 to 740 000) (18.3 to 34.0) (126 000 to 240 000) (647 000 to 752 000) (18.2t0 33.7)
Pancreatic cancer 101 000 278 000 36.3 72700 253 000 28.8 174 000 531 000 327
(78 400 to 132 000) (258 000 to 299 000) (28.5 to 46.5) (50 800 to 98 900) (226 000 to 274 000) (20.5 to 38.6) (134 000 to 225 000) (492 000 to 567 000) (25.6 0 41.7)
Lip and oral cavity 93 600 132 000 711 30 400 67 800 44.9 124 000 199 000 62.2
cancer (80 800 to 106 000) (118 000 to 145 000) (65.6 to 76.0) (25 300 to 36 000) (60 800 to 75 700) (39.2 t0 50.4) (109 000 to 139 000) (182 000 to 218 000) (57.5 t0 66.5)
Bladder cancer 79 500 169 000 47.0 13200 59 500 222 92 700 229 000 40.6
(60 100 to 100 000) (157 000 to 181 000) (35.5t0 58.3) (8 040 to 19 800) (52 300 to 64 600) (13.81t0 32.8) (68 400 to 119 000) (211 000 to 243 000) (29.6 t0 51.2)
Larynx cancer 81600 106 000 773 5890 17 800 33.1 87 500 123 000 70.9
ry (72 700 to 90 600) (97 800 to 115 000) (71.0 to 82.0) (4 800 to 7 060) (16 200 to 19 700) (27.6 to 38.5) (77 500 to 97 100) (115 000 to 133 000) (65.0 to 75.6)
Leukaemia 57 500 188 000 305 26 100 146 000 17.9 83 700 335000 25.0
(38800 to 76 800) (165 000 to 208 000) (20.5 t0 40.7) (16 600 to 37 900) (132 000 to 158 000) (11.8 t0 25.7) (56 500 to 112 000) (307 000 to 360 000) (17.1t0 33.2)
Other pharynx 64 300 88 000 73.1 6 360 26 200 243 70 700 114 000 61.9
cancer (55 900 to 72 900) (78 000 to 98 700) (67.2t0 77.9) (5210 to 7 610) (22 500 to 30 500) (20.2 to 28.6) (61 500 to 79 500) (103 000 to 126 000) (56.2 to 66.8)
Kidney cancer 38700 109 000 355 17 600 57 700 30.5 56 300 166 000 338
Y (29 000 to 48 900) (101 000 to 116 000) (27.0 to 44.5) (12 500 to 24 000) (52 200 to 61 900) (21.8 t0 40.9) (42 400 to 71 200) (155 000 to 176 000) (25.8t0 42.3)
. 36 500 91 600 39.8 36 500 91 600 39.8
Uterine cancer NA NA NA (25 100 to 49 200) (82 400 to 102 000) (276 1052.7) (25 100 to 49 200) (82 400 to 102 000) (276 1052.7)
Nasopharynx 31600 51200 61.6 3360 20 400 16.5 34900 71600 48.8
cancer (26 400 to 36 900) (46 000 to 57 000) (53.31068.7) (2 480 to 4 270) (18 200 to 22 800) (12.6 t0 20.4) (29 000 to 40 900) (65 400 to 77 600) (41.8t055.1)
Prostate cancer 29 300 487 000 6.0 NA NA NA 29 300 487 000 6.0
(12 800 to 46 600) (420 000 to 594 000) (2.7109.3) (12 800 to 46 600) (420 000 to 594 000) (2.7t09.3)
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Male Female Both sexes combined
% of deaths % of deaths % of deaths
Risk-attributable Total deaths the}t are Risk-attributable Total deaths the}t are Risk-attributable Total deaths tha_t are
Cancer deaths (95% U1 risk- deaths (95% U1 risk- deaths (95% U1 risk-
(95% UI) ° attributable (95% UI) ° attributable (95% UI) ° attributable
(95% UI) (95% UI1) (95% UI)
Ovarian cancer NA NA NA 27 200 198 000 13.7 27 200 198 000 13.7
(11 700 to 48 100) (175 000 to 218 000) (5.81023.9) (11 700 to 48 100) (175 000 to 218 000) (5.81023.9)
Mesothelioma 19 800 21200 93.2 7030 8030 875 26 800 29 300 91.7
(18 400 to 21 200) (20 000 to 22 500) (90.8 t0 95.3) (4930 to 7 970) (5880 to 8 920) (82.7 10 91.0) (24 300 to 28 600) (26 700 to 31 000) (89.7 10 93.4)
Gallbladder and 5830 73000 8.0 20 300 99 500 204 26 100 172 000 15.2
biliary tract cancer (1 060 to 12 300) (59 500 to 80 400) (1.51016.7) (10 800 to 32 900) (81 700 to 114 000) (11.2t032.2) (13 900 to 42 600) (145 000 to 189 000) (8.0t0 24.7)
Non-Hodgkin 8 160 146 000 5.6 5640 109 000 5.2 13800 255 000 5.4
lymphoma (3 020 to 15 800) (136 000 to 155 000) (2.1t010.9) (978 to 11 800) (98 900 to 117 000) (0.9 t0 10.6) (5 810 to 24 500) (238 000 to 270 000) (2.3t09.6)
Multiole mveloma 3920 60 400 6.5 4090 53 000 7.7 8020 113 000 7.1
ple my (1120 to 7 970) (50 700 to 67 100) (1.8t013.1) (1350 to 7 780) (45 100 to 58 300) (2.5t0 14.6) (3520 to 14 200) (99 500 to 122 000) (3.1t012.4)
Thyroid cancer 2210 18 600 11.9 2450 26 900 9.1 4 660 45 600 10.2
Y (639 to 4 320) (16 800 to 20 200) (3.5t023.1) (1 310 to 4 000) (23 700 to 29 300) (4910 14.9) (2290 to 7 890) (41 300 to 48 800) (5.0t0 17.0)

Ul = uncertainty interval. NA = not applicable due to sex restriction.
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Appendix Table 19: Deaths attributable vs. not attributable to risks assessed for each cancer type by sex in 2019 in high SDI locations

Cancer

Deaths attributable
to risks assessed

High SDI
Male Female Male:Female Ratio
Deaths not Deaths not Deaths Deaths not

attributable to risks

assessed

Total deaths
(95% UI)

Deaths attributable
to risks assessed

attributable to
risks assessed

Total deaths
(95% UI)

attributable to
risks assessed

attributable to
risks assessed

Total deaths
(95% UI)

(95% UI) (95% UI) (95% UI) (95% UI) (95% UI) (95% UI)

Bladder cancer 22900 31900 54 800 6190 16 000 22 200 375 1.99 247
(15 100 to 30 600) (23 800 to 39 700) (49 900 to 58 300) (3880 to 8 920) (12500t019200) | (18 700 to 24 400) (3.02 0 4.52) (1.70 10 2.29) (2.3410 2.69)

Breast cancer 340 1250 1590 56 400 110 000 166 000 0.01 0.01 0.01
(279 to 406) (1140 to 1 350) (1 460 to 1 700) (43100t073100) | (91400 to 125000) | (150000 to 175 000) (0.00 t0 0.01) (0.01 t0 0.01) (0.01 t0 0.01)

. 26 200 0 26 200

Cervical cancer NA NA NA (22 800 to 28 100) (010 0) (22 800 to 28 100) NA NA NA

Colon and rectum 113000 59 800 173000 84 900 69 400 154 000 134 0.86 112
cancer (99 000 to 128 000) (4620010 74200) | (161000t0181000) | (69300t0101000) | (54700to84200) | (133000 to 166 000) (1.22 o 1.50) (0.75 10 0.98) (1.07 t0 1.22)

Oesophageal 48000 14200 62 200 10700 6230 16 900 455 2.34 3.68
cancer (42 400 to 53 200) (9 140 to 19 100) (58 800 to 65 200) (8 180 to 13 200) (3 950 to 8 690) (14 900 to 18 300) (3.7410 5.70) (150 to 3.60) (3.46 0 3.99)

bGi?iI;!\blaﬁgg and 1790 20 200 22000 5230 21200 26500 035 0.96 0.84
oy (316 to 3 830) (14 800 to 22 600) (16 400 to 23 900) (2720 to 8 690) (15200t025500) | (L9 700 to 30 200) (0.07 to 0.66) (0.74 10 1.20) (0.62 to 1.00)

Kidney cancer 15200 25700 40 800 7930 14600 22500 1.93 1.76 182
Y (11 100 to 19 400) (21 000 to 29 900) (38 300 to 42 700) (5 750 to 10 400) (11700t0 17 100) | (L9 700 to 24 100) (156 to 2.30) (156 t0 2.02) (17310 1.95)

Larynx cancer 10 400 1970 12 400 1520 757 2280 6.85 259 5.43
(9350 to 11 200) (1290 to 2 860) (11 700 to 12 900) (1250 to 1 750) (567 to 975) (2 030 to 2 490) (6.17t0 7.76) (2.11103.12) (4.99 10 5.98)

Leukaemia 17900 31400 49 400 10 600 25200 35900 1.69 1.25 1.38
(10 500 to 25 100) (24 300 to 39 000) (46 200 to 51 600) (6 740 to 14 900) (198000 29400) | (30 700 to 38 400) (1.29 to 2.06) (1.09 to 1.45) (1.29 to 1.50)

Lip and oral 14500 5010 19500 4890 4920 9810 2.98 1.02 2.00
cavity cancer (13 200 to 15 800) (4 060 to 6 090) (18 400 to 20 600) (4 120 10 5 620) (4 000 to 5 690) (8420 to 10 700) (2.71 0 3.30) (0.88 10 1.18) (18410 2.22)

Liver cancer 50 500 24900 75 400 18900 17 900 36800 2.68 1.39 2.05
(44 800 to 56 400) (19 800 to 30 300) (70 200 to 79 200) (16000t022200) | (14300t021400) | (31500 to 39 900) (2.35 10 3.06) (11410 1.68) (1.90 to 2.30)

Mesothelioma 11800 234 12100 2560 159 2720 460 150 450
(11 100 to 12 400) (158 t0 322) (11 300 to 12 600) (1730 to 3 040) (117 to 210) (1870 to 3230) (3.87 10 6.88) (0.92 t0 2.27) (3.7410 6.54)
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High SDI

Male Female Male:Female Ratio
. Deaths not . Deaths not Deaths Deaths not
Cancer Dsgtrr;:;s tta';?ezggzle attributable to risks Total deaths Dsgtrr;:;s ttarslsbelgizle attributable to Total deaths attributable to attributable to Total deaths
(95% U1 assessed (95% UI) (95% U1 risks assessed (95% UI) risks assessed risks assessed (95% UI)
(95% UI) (95% UI) (95% UI) (95% U1

Multiole mveloma 1980 23900 25 800 1890 20 400 22300 115 1.18 1.17
ple my (565 to 4 040) (18 800 to 26 300) (20 700 to 28 000) (630 to 3 580) (16 600 to 23 000) (18 300 to 24 600) (0.30 to 3.00) (0.97 to 1.39) (0.94 t0 1.33)

Nasopharynx 2810 1390 4200 557 795 1350 5.05 175 3.11
cancer (2 430 to 3 160) (1070 to 1 750) (3880 to 4 530) (448 to 660) (674 10 917) (1230 to 1 460) (4.58 10 5.59) (1.51 to 2.00) (2.93 10 3.33)

Non-Hodgkin 3400 43000 46 400 2320 35700 38100 1.58 121 1.22
lymphoma (1270 to 6 470) (39 100 to 46 300) (43 200 to 48 700) (399 to 4 710) (30 800 to 39 100) (33 000 to 40 800) (0.46 10 5.33) (1.09 to 1.34) (1.15 t0 1.32)

Other pharynx 11 300 2380 13700 1800 953 2750 6.29 2,50 4.97
cancer (10 300 to 12 200) (1850 to 3 080) (12 800 to 14 500) (1570 to 2 000) (777 to 1 140) (2 490 to 2 940) (5.87 t0 6.84) (2.22 10 2.81) (4.70 0 5.39)

) 10 300 46 300 56 600

Ovarian cancer NA NA NA (4 810 to 17 200) (38 700 to 52 800) (50 400 to 61 300) NA NA NA

Pancreatic cancer 35400 60 300 95 700 33800 60 200 94 000 1.05 1.00 1.02
(26 600 to 46 900) (48 800 to 70 200) (90 000 to 100 000) (24 900 to 44 100) (485000 70 700) | (82 100 to 101 000) (0.82 10 1.32) (0.86 to 1.16) (0.97 to 1.11)

9160 149 000 158 000

Prostate cancer (396010 15400) | (122000 1t0201000) | (131000 to 215 000) NA NA NA NA NA NA

Stomach cancer 26 000 62 700 88 700 8 690 47 400 56 100 3.29 1.32 1.59
(17 800 to 42 500) (46 500 to 71 700) (81 300 to 93 200) (4 460 to 20 200) (35 600 to 54 800) (46 900 to 61 300) (2.07 to 4.10) (1.22 to 1.48) (1.49 to 1.75)

Thyroid cancer 624 3250 3870 576 4930 5510 111 0.66 0.70
Y (195 to 1 200) (2 550 to 3 750) (3 260 to 4 100) (307 to 931) (4 110 to 5 520) (4630 to 5 980) (0.37 10 1.98) (0.54 10 0.77) (0.65 t0 0.78)

g:gﬁrc‘ﬁz's and 311 000 43200 354 000 161 000 62 500 224000 1.93 0.69 1.58
lung cancer (290000 t0 327 000) | (34300t052600) | (333000 to367000) | (143000t 175000) | (50900 to72200) | (201000 to 237 000) (1.82 0 2.05) (0.58 to 0.81) (1.52 to 1.67)

) 12 000 14700 26 600
Uterine cancer NA NA NA (8390t015800) | (1090010 18400) | (24000 to 28 100) NA NA NA

Ul = uncertainty interval; NA = not applicable due to sex restriction.
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Appendix Table 20: Age-standardised death rates attributable vs. not attributable to risks assessed for each cancer type by sex in 2019 in
high SDI locations

High SDI

Male

Female

Male:Female Ratio

Age-standardised
mortality rate

Age-standardised
mortality rate not

Total age-
standardised

Age-standardised
mortality rate

Age-standardised
mortality rate not

Total age-
standardised

Age-standardised
mortality rate

Age-standardised
mortality rate not

Total age-
standardised

Cancer attributable to attributable to . attributable to attributable to . attributable to attributable to .
- . mortality rate . - mortality rate - - mortality rate
risks assessed risks assessed (95% UI) risks assessed risks assessed (95% U risks assessed risks assessed (95% U1
(95% UI) (95% UI) (95% UlI) (95% UI) (95% UI) (95% UI)

Bladder cancer 2.6 3.6 6.2 0.5 1.2 17 5.07 2.94 3.57
(1.7t0 3.5) (2.7t04.5) (5.6 t0 6.6) (0.3t00.7) (1.0t0 1.5) (1.5t01.9) (4.17 10 6.02) (2.51103.34) (3.41103.77)

Breast cancer 0.0 0.1 0.2 5.6 11.2 16.7 0.01 0.01 0.01
(0.0t0 0.0) (0.1t00.2) (0.2100.2) (4.3107.0) (9.5t012.6) (15.6 t0 17.5) (0.01 t0 0.01) (0.01t0 0.02) (0.01t0 0.01)

. 2.9 0.0 29

Cervical cancer NA NA NA (26103.1) (0.000.0) (26103.1) NA NA NA

Colon and 13.1 6.9 20.1 7.3 5.9 131 1.81 1.18 1.53
rectum cancer (11510 14.8) (5.410 8.6) (18.8 10 21.0) (6.1t08.5) (4.7t07.1) (11.7 to 14.0) (1.68 to 1.99) (1.04 10 1.32) (1.47 t0 1.61)

E,‘.",';'ﬁ'aﬂgi{ and 02 23 25 05 17 22 0.46 1.35 1.15
cance): (0.0t0 0.4) (1.7 10 2.6) (1.9t0 2.7) (0.2t00.7) (1.3t02.1) (1.7t0 2.5) (0.10 t0 0.88) (1.00 to 1.66) (0.84t0 1.32)

Kidney cancer 1.8 3.0 4.8 0.7 13 2.0 244 2.34 2.37
Y (1.3t02.3) (2.5t03.5) (4.5t05.0) (0.5t00.9) (1.1t0 1.5) (1.8t02.1) (1.98 t0 2.91) (2.08 to 2.64) (2.27 t0 2.48)

Larynx cancer 1.2 0.2 15 0.2 0.1 0.2 7.96 3.19 6.42
ry (1.1t01.3) (0.21t00.3) (1.4t0 1.5) (0.1t00.2) (0.1t00.1) (0.2t00.2) (7.18 10 8.92) (2.59 to 3.85) (5.93 t0 6.98)

Leukaemia 2.1 3.9 6.0 1.0 25 35 2.09 1.57 1.72
(1.2t02.9) (3.1t04.8) (5.7106.3) (0.7t0 1.4) (2.11t02.9) (3.2103.7) (1.59 to 2.55) (1.39 t0 1.80) (1.63 10 1.81)

Lip and oral 1.8 0.6 24 0.5 0.4 0.9 3.84 1.44 2.69
cavity cancer (1.6t01.9) (0.5t00.7) (2.2t02.5) (0.41t00.5) (0.41t00.5) (0.81t00.9) (3.531t04.17) (1.27 10 1.62) (2.51102.91)

Liver cancer 5.9 29 8.9 18 15 3.3 3.36 1.94 2.70
(5.2t0 6.6) (24103.6) (8.3t09.3) (1.5t0 2.0) (1.2t0 1.8) (2.9t0 3.5) (2.97 t0 3.82) (1.60 to 2.30) (2.52 t0 2.93)

Mesothelioma 1.3 0.0 14 0.2 0.0 0.3 5.75 1.55 5.37
(1.2t0 1.4) (0.0t0 0.0) (1.3t01.4) (0.2t00.3) (0.0t0 0.0) (0.2t00.3) (4.69 t0 8.32) (0.98 to 2.29) (4.43 t0 7.60)

Multiple 0.2 2.7 3.0 0.2 18 2.0 1.45 153 151
myeloma (0.1t0 0.5) (2.2103.0) (2.4103.2) (0.1t00.3) (1.5t02.1) (1.7t02.3) (0.37 10 3.77) (1.22t0 1.78) (1.18 t0 1.68)
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High SDI

Male

Female

Male:Female Ratio

Age-standardised
mortality rate

Age-standardised
mortality rate not

Total age-
standardised

Age-standardised
mortality rate

Age-standardised
mortality rate not

Total age-
standardised

Age-standardised
mortality rate

Age-standardised
mortality rate not

Total age-
standardised

Cancer attributable to attributable to . attributable to attributable to . attributable to attributable to .
- . mortality rate . - mortality rate - - mortality rate
risks assessed risks assessed (95% UI) risks assessed risks assessed (95% U risks assessed risks assessed (95% U1
(95% UI) (95% UI) (95% UI) (95% UI) (95% UI) (95% UI)
Nasopharynx 0.4 0.2 0.5 0.1 0.1 0.2 5.77 2.00 3.53
cancer (0.3t00.4) (0.1t00.2) (0.5t0 0.6) (0.0t00.1) (0.1t00.1) (0.1t00.2) (5.26 to 6.36) (1.74 t0 2.28) (3.34t03.73)
Non-Hodgkin 0.4 5.1 55 0.2 3.2 3.4 2.04 1.60 1.62
lymphoma (0.210 0.8) (4.6105.5) (5.1105.7) (0.0t0 0.4) (2.8103.5) (3.0t03.6) (0.59 to 6.95) (1.45 10 1.75) (1.54 10 1.71)
Oesophageal 5.6 17 7.3 1.0 0.5 15 5.85 3.19 4.84
cancer (5.0t0 6.2) (1.1t02.2) (6.910 7.6) (0.8t01.2) (0.3t00.7) (1.4t0 1.6) (4.83 10 7.28) (2.02 t0 4.95) (4.58105.13)
Other pharynx 14 0.3 1.7 0.2 0.1 0.3 7.23 3.06 5.85
cancer (1.3t0 1.5) (0.2t0 0.4) (1.6t0 1.8) (0.2t00.2) (0.1t00.1) (0.3t00.3) (6.78 to 7.81) (2.75t0 3.41) (5.56 to0 6.29)
. 0.9 4.7 5.7
Ovarian cancer NA NA NA (0410 1.6) (4.010523) (5.2106.1) NA NA NA
Pancreatic 4.1 7.0 111 3.1 5.2 8.3 1.33 1.34 1.34
cancer (3.1to5.4) (5.7t08.2) (10.4 to 11.6) (2.3103.9) (4.3t06.1) (7.4108.9) (1.04t0 1.67) (1.16 to 1.53) (1.27t0 1.42)
1.0 16.6 17.6
Prostate cancer (041017 (136 10 22.3) (14.7 10 23.9) NA NA NA NA NA NA
3.0 7.2 10.2 0.8 4.0 4.7 4.29 1.82 2.16
Stomach cancer (2.0t0 4.9) (5.4108.3) (9.4 10 10.7) (0.4101.7) (3.0t0 4.5) (4.1105.1) (2.81t05.25) (1.70 to 1.97) (2.07 to 2.30)
. 0.1 0.4 0.5 0.1 0.4 1.44 0.89 0.95
Thyroid cancer (0.0t00.1) (0.3t00.4) (0.4100.5) (0.0t00.1) (0.4100.5) 05(041005) (0.48 to 2.54) (0.74 to 1.04) (0.88 to 1.03)
grrsﬁgﬁz's and 355 51 406 153 58 211 2.33 0.88 1.93
lung canc’er (33.2t0 37.3) (41t06.2) (38.3t042.1) (13.8t0 16.4) (4.8t06.7) (19.4t0 22.1) (2.21t02.43) (0.76 to 1.03) (1.87 to 1.99)
. 12 1.4 25
Uterine cancer NA NA NA (0810 1.5) (10t 17) (2.3102.6) NA NA NA

Ul = uncertainty interval; NA = not applicable due to sex restriction.
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Appendix Table 21: Deaths attributable vs. not attributable to risks assessed for each cancer type by sex in 2019 in non-high SDI locations

Non-high SDI
Male Female Male:Female Ratio
. Deaths not . Deaths not Deaths Deaths not
Cancer Dsgtrr;:;s t;rslsbetégzgle attributable to risks Total deaths Dsgtnzé t;rslsbelegzgle attributable to risks Total deaths attributable to attributable to Total deaths
(95% U1 assessed (95% UI) (95% U1 assessed (95% UI) risks assessed risks assessed (95% UI)
° (95% UI) ° (95% UI) (95% UI) (95% UI)

Bladder cancer 56 600 57 700 114 000 7010 30300 37 300 8.55 1.91 3.07
(43300 to 70 100) (46 100 to 71 400) (105 000 to 124 000) (3950 to 11 200) (25 400 to 35 100) (33200 to 41 000) (5.55 t0 12.34) (159 t0 2.24) (2.78 10 3.38)

Breast cancer 1530 8980 10 500 118 000 404 000 522 000 0.01 0.02 0.02
(1 190 to 1 880) (7 790 to 10 100) (9 140 to 11 700) (80 600 to 166 000) (346 000 to 462 000) (477 000 to 567 000) (0.01t0 0.02) (0.02 to 0.03) (0.02 t0 0.02)

. 254 000 0 254 000

Cervical cancer NA NA NA (213 000 to 287 000) 010 0) (213 000 to 287 000) NA NA NA

Colon and rectum 269 000 151 000 421 000 164 000 173 000 337 000 1.65 0.88 1.25
cancer (230 000 to 310 000) (121 000 to 183 000) (381 000 to 461 000) (134 000 to 196 000) (143 000 to 206 000) (305 000 to 370 000) (14410 1.92) (0.74 t0 1.02) (1.11 to 1.40)

Oesophageal 231 000 72 200 303 000 49700 65 800 116 000 4.80 112 2.64
cancer (190 000 to 272 000) (51 000 to 94 500) (253 000 to 352 000) (33 600 to 69 600) (43 500 to 85 000) (93 800 to 132 000) (3.21 t0 6.80) (0.78 t0 1.64) (2.14 t0 3.26)

bGi?iI;!\blaﬁgg and 4040 47000 51000 15100 57 900 73000 027 0.82 0.70
cancg (745 to 8 560) (37900 to 54 100) (41 400 to 57 500) (8 120 to 24 500) (44 700 to 70 000) (59 500 to 86 500) (0.06 to 0.53) (0.64 t0 1.03) (0.56 t0 0.82)

Kidney cancer 23500 44 400 67 900 9 680 25400 35100 247 1.75 1.94
Y (17 700 to 29 800) (37 200 to 51 500) (62 100 to 73 900) (6 600 to 13 600) (21 400 to 29 400) (32100 to 38 400) (1.87 t0 3.23) (1.53 t0 2.04) (1.76 t0 2.13)

Larynx cancer 71100 22 000 93100 4370 11 100 15 500 16.43 1.97 6.02
ry (63 200 to 79 500) (17 100 to 27 900) (85 900 to 102 000) (3440 t0 5 340) (9 810 to 12 700) (14 000 to 17 300) (13.67 t0 19.51) (1.58 10 2.43) (5.26 10 6.79)

Leukaemia 39 600 99 400 139 000 15 500 94 700 110 000 2.64 1.05 1.27
(26 600 to 53 600) (80 400 to 119 000) (118 000 to 158 000) (9 380 to 23 500) (81 600 to 106 000) (99 000 to 121 000) (1.751t0 3.71) (0.84 10 1.28) (1.05 to 1.48)

Lip and oral 79 000 33000 112 000 25500 32400 58 000 3.12 1.02 1.94
cavity cancer (66 700 to 90 800) (26 200 to 41 600) (98 200 to 126 000) (20 500 to 30 900) (27 800 to 37 700) (51 200 to 65 300) (2.51 10 3.93) (0.81 10 1.30) (1.67 t0 2.23)

Liver cancer 140 000 118 000 258 000 45 300 68 700 114 000 3.11 1.73 2.27
(112 000 to 169 000) (92 600 to 148 000) (224 000 to 293 000) (35 500 to 56 700) (57 100 to 82 000) (100 000 to 129 000) (2.43 10 3.94) (1.3210 2.19) (1.89 to 2.69)

Mesothelioma 7960 1200 9160 4470 835 5310 1.81 1.47 1.75
(7 120 to 9 140) (8450 1 620) (8 410 to 10 400) (2970 t0 5 230) (626 to 1 080) (3790 to 6 060) (150 t0 2.72) (0.91 10 2.20) (1.47 to 2.44)
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Non-high SDI

Male Female Male:Female Ratio
. Deaths not . Deaths not Deaths Deaths not
Deaths attributable attributable to risks Total deaths Deaths attributable attributable to risks Total deaths attributable to attributable to Total deaths
Cancer to risks assessed d 95% Ul to risks assessed d 9506 Ul isk d isk d 959 UI
(95% UI) assesse (95% UI) (95% U1 assesse (95% UI) risks assesse risks assesse (95% UI)
(95% UI) (95% UI) (95% UI) (95% UI)

Multiole mveloma 1950 32 600 34 600 2200 28500 30700 0.96 115 1.13
ple my (551 to 4 050) (26 000 to 37 400) (27 800 to 39 600) (720 to 4 240) (23 700 to 32 800) (25 900 to 34 700) (0.25 0 2.60) (0.91 t0 1.41) (0.91 t0 1.37)

Nasopharynx 28700 18 300 47000 2800 16 200 19 000 1041 1.13 2.48
cancer (23 900 to 34 000) (14 600 to 22 700) (41 900 to 52 600) (2 010 to 3 640) (14 300 to 18 400) (16 800 to 21 400) (8.24 10 13.26) (0.90 to 1.40) (2.10 t0 2.89)

Non-Hodgkin 4760 94 400 99 100 3310 67 600 70 900 155 1.40 1.40
lymphoma (1760 to 9 430) (84 900 to 104 000) (90 800 to 108 000) (554 to 6 930) (60 400 to 74 500) (64 600 to 77 400) (0.42 10 5.42) (1.24 to 1.57) (1.26 to 1.55)

Other pharynx 53000 21300 74 300 4560 18 900 23 400 11.76 1.14 3.20
cancer (45 100 to 61 100) (16 400 to 27 200) (64 300 to 84 800) (3540 to 5 740) (15 700 to 22 500) (19 800 to 27 600) (9.28 to 14.54) (0.84 to 1.48) (2.56 t0 3.98)

) 16 900 125 000 142 000

Ovarian cancer NA NA NA (6 640 to 30 700) (103 000 to 145 000) | (122 000 to 160 000) NA NA NA

Pancreatic cancer 65 500 117 000 182 000 38900 120 000 159 000 1.73 0.98 1.15
(51 100 to 85 100) (96 100 to 136 000) | (165 000 to 201 000) (2620010 55500) | (101000 to139000) | (143000t 174000) | (1.26 to 2.35) (0.84 to 1.15) (1.02 t0 1.31)

20100 308 000 328 000

Prostate cancer (8 610 to 32 000) (2620000 357 000) | (279 000 to 383 000) NA NA NA NA NA NA

Stomach cancer 166 000 357 000 523 000 31700 258 000 289 000 7.40 1.39 1.81
(114000 t0 261 000) | (259 000 to 434000) | (457 000 to 589 000) (9 980 to 94 800) (194000 t0 302 000) | (257 000 to 323 000) | (2.55 to 12.83) (1.16 to 1.62) (1.53 0 2.10)

Thyroid cancer 1590 13200 14 800 1870 19,500 21 400 0.87 0.68 0.69
Y (474 10 3 160) (11 000 to 15 100) (13 200 to 16 300) (995 to 3 070) (16 800 to 21 800) (18 700 to 23 600) (0.29 to 1.58) (0.56 to 0.79) (0.60 to 0.80)

g:gﬁ:ﬁz's and 902 000 130 000 1030 000 266 000 167 000 433 000 3.41 0.78 2.39
lung cancer (793000 to 1 020 000) | (106 000 to 154 000) | (910000 to1160000) | (228000 to309000) | (137 000 to 201 000) | (379000 to490000) | (2.82 to 4.04) (0.65 t0 0.92) (2.01 0 2.79)

) 24,500 40 400 64 900
Uterine cancer NA NA NA (165001033700) | (3L200t050200) | (57600 to 74 100) NA NA NA

Ul = uncertainty interval; NA = not applicable due to sex restriction.
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Appendix Table 22: Age-standardised death rates attributable vs. not attributable to risks assessed for each cancer type by sex in 2019 in
non-high SDI locations

Non-high SDI

Male

Female

Male:Female Ratio

Age-standardised
mortality rate

Age-standardised
mortality rate not

Total age-
standardised

Age-standardised
mortality rate

Age-standardised
mortality rate not

Total age-
standardised

Age-standardised
mortality rate

Age-standardised
mortality rate not

Total age-
standardised

Cancer attributable to attributable to mortality rate attributable to attributable to mortality rate attributable to attributable to mortality rate
risks assessed risks assessed (95% )L/JI ) risks assessed risks assessed (95% U risks assessed risks assessed (95% )L/JI )
(95% UI) (95% UI) ° (95% UI) (95% UI) ° (95% UI) (95% UI) °
Bladder cancer 2.2 24 4.6 0.2 1.0 1.2 10.49 249 3.88
(1.7t02.7) (1.9t02.9) (4.2t04.9) (0.1t00.4) (0.8t01.1) (1.0t0 1.3) (6.82 t0 15.31) (2.08 t0 2.91) (3.53 t0 4.25)
Breast cancer 0.1 0.3 0.4 35 11.8 15.3 0.02 0.03 0.02
(0.0t0 0.1) (0.3t00.4) (0.3t00.4) (2.4104.9) (10.1t0 13.5) (14.0 to 16.6) (0.01t0 0.02) (0.02 to 0.03) (0.02 to 0.03)
. 7.4 0.0 7.4
Cervical cancer NA NA NA (6.2108.3) (0.0100.0) (6.21083) NA NA NA
Colon and 9.8 55 15.2 5.0 5.3 10.3 1.94 1.04 1.48
rectum cancer (8.4t011.2) (4.3t06.6) (13.9t0 16.6) (4.1t06.0) (4.4106.3) (9.3t011.4) (1.70to 2.24) (0.88t0 1.21) (1.32t0 1.65)
bG”ai';b'atdrgg and 01 17 18 05 1.8 22 0.32 0.98 0.84
cancz (0.0t00.3) (1.4t02.0) (1.5t02.1) (0.2t00.7) (1.41t02.1) (1.810 2.6) (0.07 t0 0.63) (0.77 t0 1.22) (0.67 t0 0.98)
Kidnev cancer 0.8 15 24 0.3 0.8 11 2.84 2.00 221
Y (0.6 t0 1.0) (1.3t01.8) (2.210 2.6) (0.2t00.4) (0.7t00.9) (1.0t0 1.2) (2.1510 3.69) (1.751t0 2.32) (2.02 t0 2.42)
Larvnx cancer 24 0.7 3.1 0.1 0.3 0.5 18.42 2.23 6.77
ry (21t02.7) (0.6 t0 0.9) (2.9t03.4) (0.1t00.2) (0.3t00.4) (0.4100.5) (15.32t0 21.84) (1.78 t0 2.75) (5.94 10 7.62)
Leukaemia 14 3.3 4.7 0.5 29 3.3 3.06 1.15 141
(0.9t01.9) (2.7t03.9) (3.9t05.3) (0.3t00.7) (251t03.2) (3.0t03.7) (2.01t0 4.32) (0.93 to 1.40) (1.17 to 1.64)
Lip and oral 2.6 11 3.7 0.8 1.0 1.7 342 114 2.13
cavity cancer (2.2103.0) (0.9t01.4) (3.2t04.1) (0.6t00.9) (0.8t01.1) (1.5t02.0) (2.75t0 4.27) (0.91t0 1.44) (1.85t0 2.46)
Liver cancer 4.7 3.8 85 14 2.1 3.4 3.47 1.86 2.49
(3.8105.6) (3.0t0 4.8) (7410 9.6) (1.1t01.7) (1.7t0 2.5) (3.0t0 3.9) (2.71 to 4.39) (1.43 10 2.33) (2.08 t0 2.92)
Mesothelioma 0.3 0.0 0.3 0.1 0.0 0.2 2.13 1.52 2.03
(0.3t00.3) (0.0t0 0.0) (0.3t00.4) (0.1t00.2) (0.0t0 0.0) (0.1t00.2) (1.77 t0 3.17) (0.94 to 2.29) (1.72 t0 2.83)
Multiple 0.1 11 1.2 0.1 0.9 0.9 1.10 1.34 1.32
myeloma (0.0t0 0.1) (0.9t01.3) (1.0to 1.4) (0.0t0 0.1) (0.7t0 1.0) (0.8t0 1.0) (0.29 t0 2.99) (1.07 to 1.63) (1.06 to 1.58)
Nasopharynx 0.9 0.6 15 0.1 0.5 0.6 11.15 1.21 2.66
cancer (0.7t0 1.1) (0.5t00.7) (1.3t0 1.6) (0.1t00.1) (0.41t00.5) (0.5100.6) (8.84 t0 14.19) (0.96 to 1.50) (2.2510 3.10)
Non-Hodgkin 0.2 3.2 33 0.1 2.0 2.1 1.72 1.56 1.56
lymphoma (0.1t00.3) (2.8103.5) (3.0t03.6) (0.0t00.2) (1.8t02.2) (1.9t02.3) (0.47 10 6.01) (1.38t0 1.75) (14110 1.72)
Oesophageal 7.9 25 10.4 15 2.0 35 5.41 1.28 2.98
cancer 6.5t09.2 1.8t03.3 8.71012.0 1.0to2.1 1.3t02.6 2.8104.0 3.63107.65 0.89t0 1.86 2.4310 3.68
(
Other pharynx 17 0.7 24 0.1 0.6 0.7 12.75 1.25 3.50
cancer (1.4 10 2.0) (0.5t00.9) (2.1t02.7) (0.1t00.2) (0.5t00.7) (0.6 t0 0.8) (10.07 to 15.69) (0.93 t0 1.63) (2.82 10 4.36)
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Non-high SDI

Male

Female

Male:Female Ratio

Age-standardised
mortality rate

Age-standardised
mortality rate not

Total age-
standardised

Age-standardised
mortality rate

Age-standardised
mortality rate not

Total age-
standardised

Age-standardised
mortality rate

Age-standardised
mortality rate not

Total age-
standardised

Cancer at_trlbutable to at_trlbutable to mortality rate at_trlbutable to at_trlbutable to mortality rate at_trlbutable to at_trlbutable to mortality rate
risks assessed risks assessed (95% U1 risks assessed risks assessed (95% Ul risks assessed risks assessed (95% U1
(95% UI) (95% UI) ° (95% UI) (95% UI) ° (95% UI) (95% UI) °
. 0.5 3.6 4.1
Ovarian cancer NA NA NA (0.2100.9) (3.0104.2) (3.6104.7) NA NA NA
Pancreatic 2.3 4.0 6.3 12 3.6 4.8 1.98 111 131
cancer (1.8103.0) (3.3t04.7) (5.8t07.0) (0.8t01.7) (3.0t04.2) (4.3105.3) (1.4510 2.67) (0.96 to 1.30) (1.16 to 1.49)
0.8 133 141
Prostate cancer (031013) (11210 155) (11910 16.6) NA NA NA NA NA NA
Stomach cancer 5.8 125 18.3 1.0 7.8 8.8 8.49 1.60 2.09
(4.0t09.1) (9.1t0 15.1) (16.1 to 20.5) (0.3t02.9) (5.9t09.2) (7.8109.8) (2.95 to 14.65) (1.3510 1.85) (1.78 t0 2.41)
Thyroid cancer 0.1 0.5 0.5 0.1 0.6 0.6 0.99 0.79 0.81
Y (0.0t0 0.1) (0.4100.5) (0.5t0 0.6) (0.0t0 0.1) (0.5t00.7) (0.61t00.7) (0.33101.81) (0.66 to 0.92) (0.70 t0 0.93)
grrsﬁzﬁi's and 314 4.4 35.9 8.0 50 13.0 3.94 0.89 2.76
lung canc’er (27.7 t0 35.3) (3.6t05.3) (31.7 to 40.0) (6.9t09.3) (4.1t06.1) (11.4t0 14.8) (3.27 to 4.66) (0.74 10 1.05) (2.33103.21)
. 0.7 1.2 19
Uterine cancer NA NA NA (051 10) (0910 15) (171022) NA NA NA

Ul = uncertainty interval; NA = not applicable due to sex restriction.
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Appendix Table 23: Proportion of total cancer deaths vs. risk-attributable cancer deaths in high
and non-high SDI settings in 2019, both sexes combined

% of global
Metric Location cancer deaths
(95% UI)

Risk-attributable . 26.5
cancer deaths High SDI (24.9t0 28.1)

. 25.4
Total cancer deaths High SDI (24.0 10 26.7)
Risk-attributable . 735
cancer deaths Non-high SDI (71.9 to 75.1)
Total cancer deaths Non-high SDI 746

(73.3 10 76.0)

SDI = Socio-demographic Index; Ul = uncertainty interval.
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Appendix Table 24: Global percentages of risk-attributable cancer deaths and DALY's out of total cancer deaths and DALY's for both
sexes, males, and females in 2019

Cause

Deaths

DALYs

% of risk-
attributable
cancer deaths out
of total cancer

% of risk-
attributable
cancer deaths out
of total cancer

% of risk-
attributable
cancer deaths out
of total cancer

% of risk-
attributable
cancer DALYs out
of total cancer

% of risk-
attributable
cancer DALY out
of total cancer

% of risk-
attributable
cancer DALY out
of total cancer

deaths, both sexes deaths, males deaths, females DALYSs, both sexes DALYSs, males DALYs, females
(95% UI) (95% UI) (95% UI) (95% UI) (95% UI) (95% UI)
Total cancers 444 50.6 36.3 42.0 48.0 34.3
(41.3t048.4) (47.81t0 54.1) (32.5t041.3) (39.1 to 45.6) (45.3t0 51.5) (30.9 t0 38.7)
L%tﬁ'rgzr;rfg;;x;'(‘:g'”g 44.7 50.9 36.5 42.2 48.3 34.4
cancer (41510 48.7) (48.1 t0 54.4) (32.6 t0 41.5) (39.3 t0 45.8) (45.5 t0 51.7) (31.1t0 38.8)

Total cancers = all 29 cancer groups (risk-attributable as well as not attributable to risks) estimated in the GBD 2019 study, including non-
melanoma skin cancer. The calculation for estimates presented in “Total cancers” row was: (total deaths or DALYs due to risk-attributable
cancers) / (total deaths or DALYs of all 29 cancer types). The calculation for estimates presented in “Total cancers excluding Non-melanoma skin
cancer” was: (total deaths or DALYs due to risk-attributable cancers) / (total deaths or DALYs of all cancer types excluding non-melanoma skin
cancer). DALY = disability-adjusted life-year; Ul = uncertainty interval.
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Appendix Table 25: Change in age-standardised DALY rates and absolute DALYSs from 2010 to
2019 for all risk factors combined by SDI quintile and GBD super-region, both sexes combined

Location

Percent change of age-
standardised DALY rates,

Percent change of
absolute DALYS, 2010 —

2010 -2019 2019
(95% UI) (95% UI)
SDI Quintile
_ -10.0 7.7
High SDI (-12.1t0-7.8) (5.21t0 10.3)
. . -10.2 11.2
High-middle SDI (-17.9t0 -2.1) (1.51t021.3)
. 7.2 21.9
Middle SDI (-17.6 to 4.4) (8.0t037.3)
) 15 314
Low-middle SDI (-6.4109.9) (21.0to 42.4)
-0.3 32.7
Low SDI (-8.7108.7) (20.5t0 45.4)
GBD super-region
Central Europe, Eastern Europe, and -9.0 12
Central Asia (-16.0t0-1.7) (-6.6109.2)
High-income 4 5
(-10.9t0 -7.8) (46108.4)
: . . -8.4 20.1
Latin America and Caribbean (-15.2 t0 -0.7) (10.9 to 30.5)
) ) -05 36.1
-9.6109. 410 49.
North Africa and Middle East 9.6 10 9.4 23.4t0 49.6
) 23 35.1
-9.4 10 15. 410 53.
South Asia 9410155 19.4t0 53.0
) ) ) 7.7 20.6
Southeast Asia, East Asia, and Oceania (-21.1t07.1) (2.7 10 40.8)
) 4.2 28.0
Sub-Saharan Africa (-12.8 0 5.6) (15.4 to 43.1)

GBD = Global Burden of Disease Study; DALY = disability-adjusted life-year; SDI = Socio-demographic

Index; Ul = uncertainty interval.
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Appendix Table 26: Change in age-standardised DALY rates and absolute DALYs from 2010 to 2019 by SDI quintile and GBD super-

region, both sexes combined

Percent change of age-standardised DALY rates

(2010 - 2019)

Percent change of DALYSs (2010 - 2019)

Absolute change of DALYs (2010 - 2019)

Environmental/

Environmental/

Behavioural occunational Metabolic Behavioural occunational Metabolic Behavioural risks Environmental/ Metabolic risks
Location risks rri)sks risks risks r?sks risks (95% Ul occupational risks (95% Ul
0, 0, 0, 0, 0,
(95% UI) (95% U1} (95% UI) (95% UI) (95% U1) (95% UI) (95% UI)
SDI Quintile
Hich SDI 121 147 1.9 50 41 224 923 000 148 000 1,020 000
Y (13910-10.2) | (-1841t0-10.7) | (-12t054) | (2.8t07.2) (-0.4108.7) (18610265) | (514000 to 1 350 000) (8 580 to 328 000) (564 000 to 1 630 000)
High-middle SDI 112 -14.4 3.0 9.8 6.7 215 2 240 000 299 000 986 000
Y (-19.3t0 -2.6) (231t0-49) | (961048 | (-02t0205) | (-4.3t0185) (13010 31.1) | (147000 to 4 590 000) (132000 825000) | (504 000 to 1 730 000)
Middle SDI -9.4 9.8 9.2 19.1 19.4 458 4360 000 870 000 1750 000
(-19.9 10 2.6) (2161030) | (1310232) | (5.11034.9) (3.6 10 36.6) (3L11064.4) | (1150000 to7740000) | (164000 to1600000) | (900 000 to 3 050 000)
Low-middle SDI 15 0.7 28.8 275 295 701 2540 000 417 000 836 000
(-9.1t06.7) (108109.3) | (185t042.1) | (17.3t0382) | (1621042.8) | (56.2t088.2) | (1630000 to3480000) | (225000 to606000) | (426000 to 1 370 000)
Low SDI 3.0 05 24.0 29.2 345 67.0 984 000 147 000 259 000
(-11.3t05.8) (116t0127) | (1341040.0) | (17.410417) | (179t051.3) | (521t089.1) | (579000 to 1 400 000) (82 900 to 214 000) (133 000 to 419 000)
GBD super-region
South Asia 14 40 344 30.2 385 813 2380 000 402 000 774000
(127t0118) | (117t0199) | (17.61055.7) | (1541047.6) | (17.4t059.9) | (58.610110.5) | (1220000to3670000) | (192000 to 627 000) | (364 000 to 1360 000)
. . -36 75 13.1 320 26.8 55.6 777000 146 000 406 000
North Africa and Middle East (-12.410 6.2) (-20.9108.7) (2610238) | (19.7t0454) | (8.6t048.4) (407t071.4) | (474000 to 1110 000) (49 100 to 258 000) (228 000 to 664 000)
Sub-Saharan Africa 6.7 65 121 25.0 253 50.5 838 000 106 000 246 000
(-15.1 t0 3.4) (-16.9 10 5.3) (2810235) | (1251039.9) | (106t0420) | (37.11067.2) | (410000 to 1360 000) (45 200 to 175 000) (139 000 to 400 000)
Southeast Asia. East Asia. and Oceania 9.2 -10.6 6.0 189 179 403 5 650 000 1160 000 1750 000
' ’ (-22.8106.7) (-241105.0) | (-7510250) | (0.7t0405) | (-0.2t038.8) (21.81065.5) | (666000 to11500000) | (98500 to2440000) | (776000 to 3 360 000)
_ . ) 121 122 6.5 15.0 16.3 422 576 000 81900 410 000
Latin America and Caribbean (-18.4 10 -5.1) (201t0-29) | (-1.4t0156) | (6.7t024.1) (5.710 28.7) (31.1 to 54.4) (257 000 to 943 000) (28 500 to 148 000) (220 000 to 679 000)
Hioh-income 112 -14.9 0.9 41 21 19.3 857 000 84 300 996 000
g (12410-99) | (-186t0-112) | (-14t037) | (25t058) (-2.210 6.4) (16.410225) | (526000 to 1 210 000) (5 180 to 266 000) (556 000 to 1 590 000)
Central Europe, Eastern Europe, and -10.3 -17.5 1.8 -0.3 -75 14.1 23200 97 200 267 000
Central Asia (-17.3t0-3.1) (24910-98) | (-59t0100) | (-8.1t07.8) (-15.81t0 1.2) (5.71023.2) (12 000 to 809 000) (6 660 to 213 000) (100 000 to 500 000)

Ul = uncertainty interval; DALY = disability-adjusted life-year; SDI = Socio-demographic Index; GBD = Global Burden of Disease Study.
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Appendix Table 27: Change in age-standardised mortality rates and absolute deaths from 2010 to 2019 by SDI quintile and GBD super-

region, both sexes combined

Percent change of age-standardised mortality rates

(2010 - 2019)

Percent change of deaths (2010 - 2019)

Absolute change of deaths (2010 - 2019)

Environmental/

Environmental/

Behavioural X Metabolic Behavioural - Metabolic . . Environmental/ A
. . occupational - - occupational - Behavioural risks p ] Metabolic risks
Location risks risks risks risks risks risks (95% Ul occupational risks (95% U1
(95% UI) (95% UI) (95% UI) (95% UI) (95% UI) (95% UI) (95% UI1)
SDI quintile
High SDI -10.6 -12.1 2.2 9.7 9.2 259 84 500 17 500 58 400
Y (-12.310-9.0) (-15.8 0 -8.5) (-0.6t055) | (7.6t011.8) (4.71013.6) (22.31029.8) | (64100t0 105000) | (8 250 to 27 300) (31 100 to 95 900)
High-middle SDI -9.6 -12.2 -35 14.1 111 233 132 000 21200 47 200
9 (-17.4t0 -1.3) (-20.9t0 -2.9) (-96t037) | (4.1to024.7) (0.0t0 22.8) (15.41032.5) | (39200t0227000) | (2510 to 43 500) (24 500 to 82 400)
Middle SDI -8.6 -8.7 8.2 234 23.8 479 208 000 43 000 73100
(-19.0t0 3.4) (-20.3103.8) (-1.7t021.3) | (9.0t040.0) (7510 41.0) (33.91066.4) | (81200t0342000) | (14500t0o73500) | (36900 to 128 000)
Low-middle SDI -0.6 0.2 27.6 314 331 725 104 000 17 800 34 200
(-7.81t0 7.4) (-9.8109.9) (18.0t0 40.2) (21.7 t0 42.3) (19.5t0 46.2) (58.9t0 89.9) (71 800 to 139 000) (10 300 to 25 100) (17 100 to 56 700)
Low SDI -2.0 12 23.0 30.9 35.6 66.9 34 400 5620 9890
(-9.2t05.7) (-105t012.5) | (135t037.4) | (20.3t042.3) | (19.6t0515) (53.1t087.9) | (22200 to 46 700) (3350 to 8 000) (4970 to 16 200)
GBD super-region
South Asia -0.4 5.2 34.0 355 43.8 86.3 98 000 17 000 31800
(-11.6 10 12.9) (-10.41020.4) | (18.0t054.8) | (19.9t053.6) | (22.31065.2) (63.9t0115.0) | (55600 to 146 000) | (8 840 to 25 400) (14 700 to 55 200)
North Africa and Middle East -1.9 -5.7 14.0 331 279 55.5 30 600 5 860 16 000
(-10.6 to 7.5) (-19.0t0 10.9) (4.41024.2) (21.0 t0 46.3) (9.7 to 50.6) (41.8 10 70.0) (19 400 to 43 400) (2 060 to 10 400) (8 950 to 26 200)
Sub-Saharan Africa -5.9 -5.1 12.2 254 25.6 50.0 28 000 4090 9 650
(-13.1t0 2.5) (-14.810 5.6) (421022.4) | (14.61t038.3) (11.9t0 41.1) (37.81065.2) | (15800 to 42 900) (1980 to 6 540) (5 370 to 15 300)
. . . -8.4 9.4 4.1 23.8 229 421 284 000 60 800 73800
Southeast Asia, East Asia, and Oceania (-21.4107.0) (225105.8) | (-9.1t0225) | (5.41045.3) (4.71044.3) (2401066.9) | (68700t0520000) | (12600 to115000) | (32300 to 142 000)
Latin America and Caribbean -11.8 -11.4 6.8 185 19.9 454 27 600 4170 18 600
(-17.8 t0 -5.4) (-19.0t0-26) | (-0.8t015.3) | (10.51027.2) (9.510 32.0) (34.7t057.4) | (15900 to 40 900) (1900 to 6 810) (10 100 to 31 100)
High-income -9.9 -12.4 1.2 8.8 7.2 22.8 86 000 15 600 59 400
Y (-11.0t0-8.7) (-15.8 0 -8.9) (-09t03.9) | (7.1t010.4) (3.0t0 11.2) (20.11026.0) | (67 800to104000) | (6230 to 25 700) (31 300 to 96 400)
. -8.8 -15.6 3.0 2.6 -4.6 16.8 8 690 2390 13 600
Central Europe, Eastern Europe, and Central Asia (15910 -1.6) (232t0-79) | (4610110) | (-541010.6) | (-132t04.1) (8.1 10 25.9) (471 o 36 200) (100 to 7 020) (5 840 to 24 700)

Ul = uncertainty interval; SDI = Socio-demographic Index; GBD = Global Burden of Disease Study.
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Appendix Table 28: Percentage of cancer deaths, age-standardised mortality rate, DALY, and age-standardised mortality rate
attributable to risks over total cancer deaths and DALY’ in 2019, both sexes combined, by country

% of risk-attributable cancer deaths

% of risk-attributable cancer age-
standardised mortality rate over total

% of risk-attributable cancer DALY's

% of risk-attributable cancer age-
standardised DALY rate over total

Location over total cancer deaths (95% UI) cancer age-standardised mortality over total cancer deaths (95% Ul) cancer age-standardised DALY rate
rate (95% UI) (95% UI))
Global 44.4 (41.3 10 48.4) 44.0 (40.9 to 48.0) 42.0 (39.1 to 45.6) 41.4 (38.6 t0 45.1)

Afghanistan

21.9 (17.4t0 26.7)

24.8 (19.8 10 30.1)

18.0 (13.8 10 22.2)

23.0 (18.3 t0 28.1)

Albania 46.1 (42.7 10 50.1) 44.2 (40.9 10 48.1) 43.2 (40.1 10 46.8) 39.3(36.2t0 42.7)
Algeria 36.2 (32.4 10 40.3) 36.7 (32.8 t0 41.0) 32.1(28.9 10 35.8) 33.3(30.0 t0 37.2)
American Samoa 44.4 (38.8 t0 50.4) 43.2 (37.510 49.3) 43.4 (38.110 49.3) 43.0 (37.7 10 48.8)

Andorra 47.8 (44.4 10 51.6) 47.8 (44.5 to 51.5) 47.9 (44.8 to 51.5) 46.2 (43.1 10 49.6)
Angola 38.0(34.5t041.7) 37.9(34.1t041.8) 34.6 (31.0 to 38.6) 38.5(34.9t042.3)
Antigua and Barbuda 29.5 (25.6 t0 34.6) 28.4 (24.51t0 33.5) 30.1 (26.5 to 35.0) 28.9 (25.410 33.7)
Argentina 44.4 (40.8 to 48.8) 44.4 (40.8 t0 48.6) 44.1 (40.8 t0 47.9) 435 (40.4 t0 47.3)
Armenia 475 (43.8t0 51.9) 46.3 (42.7 t0 50.6) 46.3 (42.9 t0 50.2) 44.0 (40.7 t0 47.7)
Australia 415 (38.4 t0 45.1) 415 (38.5 to 45.0) 41.1(38.2t0 44.2) 39.8 (37.1t0 42.8)
Austria 44.7 (41.2 10 48.7) 45.5 (42.2 t0 49.2) 46.0 (42.9 to 49.6) 44.9 (42.1t0 48.1)
Azerbaijan 44.3 (39.7 t0 49.7) 42.8(38.2 t0 48.5) 41.6 (37.5 t0 46.6) 40.4 (36.3 t0 45.4)
Bahamas 32.3(28.2t037.1) 31.3(27.310 36.1) 32.4 (28.6 10 36.7) 31.5 (27.8 t0 35.8)
Bahrain 40.7 (35.3t0 46.7) 44.1 (38.31050.3) 35.7 (30.8t0 41.2) 40.1 (34.6 t0 45.9)
Bangladesh 32.1(28.5t036.1) 32.5(28.9 to 36.6) 28.4 (25.0to 32.3) 29.4 (26.0t0 33.4)
Barbados 30.8 (26.6 t0 35.8) 30.4 (26.4 t0 35.3) 31.6 (27.7t0 36.2) 30.5(26.8 t0 34.9)
Belarus 46.4 (43.5 t0 50.0) 45.6 (42.7 t0 49.1) 46.6 (43.7 t0 50.1) 44.3 (41.5 10 47.6)
Belgium 48.6 (45.0 to 52.4) 49.3 (45.9 to 52.8) 49.5 (46.3 to 52.9) 48.2 (45.4 10 51.3)
Belize 37.4 (33.8t0 41.5) 36.8 (33.1t0 41.1) 37.2 (34.0t0 40.7) 37.6 (34.3t0 41.4)
Benin 32.5(29.1 t0 37.0) 33.5(29.6 t0 38.3) 28.9 (25.7 t0 32.9) 33.8 (30.4 t0 38.2)
Bermuda 38.2 (34.2 to 42.5) 37.8 (34.0 t0 42.0) 38.5 (34.9 to 42.5) 36.5 (33.2 t0 40.2)
Bhutan 33.5(29.6 t0 38.1) 33.8(29.9t0 38.5) 30.6 (27.0t0 35.1) 31.8(28.2t0 36.3)

Bolivia (Plurinational State of)

30.6 (25.7 t0 37.1)

30.1 (25.31036.7)

29.6 (25.1 0 35.5)

30.3 (25.6 t0 36.4)

Bosnia and Herzegovina

52.7 (48.8 t0 57.1)

51.3 (47.5 t0 55.6)

52.7 (49.1 t0 56.7)

49.9 (46.6 t0 53.7)
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% of risk-attributable cancer deaths

% of risk-attributable cancer age-
standardised mortality rate over total

% of risk-attributable cancer DALY's

% of risk-attributable cancer age-
standardised DALY rate over total

Location over total cancer deaths (95% UI) cancer age-standardised mortality over total cancer deaths (95% Ul) cancer age-standardised DALY rate
rate (95% UI) (95% UI))
Botswana 45.6 (42.1 t0 49.6) 45.1 (41.3 10 49.5) 44.0 (40.8 t0 47.9) 45.1 (41.6 to 49.0)
Brazil 39.5 (36.4 to 43.6) 39.0 (35.9 t0 43.1) 38.2 (35.5 10 41.9) 37.4 (34.7 t0 41.0)
Brunei 39.2 (34.5 to 44.4) 41.2 (36.2 t0 47.1) 34.8 (30.6 t0 39.6) 37.6 (33.1t0 42.8)
Bulgaria 50.3 (46.8 to 54.4) 50.1 (46.7 t0 53.8) 51.8 (48.6 t0 55.5) 49.9 (46.8 t0 53.2)
Burkina Faso 32.9 (29.3 t0 37.5) 33.4 (29.5 t0 38.3) 29.4 (25.3 10 33.7) 34.2 (30.6 t0 38.8)
Burundi 33.3(29.6t0 37.1) 33.5(30.1t0 37.5) 29.9 (25.6 to 33.8) 34.1(30.4t0 38.1)
Cape Verde 31.0 (26.7 t0 36.9) 31.2(26.810 37.3) 31.5(27.5t0 36.8) 32.0(27.8t037.5)
Cambodia 44.6 (41.2 to 48.6) 45.7 (42.110 49.8) 39.7 (36.5 t0 43.6) 41.8 (38.6 t0 45.8)
Cameroon 34.5(29.910 39.1) 34.4 (29.6 t0 39.4) 32.1(28.1t036.1) 35.1(30.5t039.7)
Canada 46.8 (43.7 t0 50.3) 46.4 (43.310 49.7) 455 (42.5 to 48.6) 43.4 (40.5 t0 46.4)
Central African Republic 37.8 (32.6 t0 42.7) 36.9 (32.3t041.7) 35.5(29.4t0 40.7) 37.8 (32.6 t0 42.7)
Chad 32.7 (28.8t0 37.1) 33.8 (29.3 10 38.6) 29.0 (25.3 t0 32.9) 34.7 (30.5 t0 39.2)
Chile 37.7 (33.310 43.3) 37.3(33.0t0 42.8) 38.1(34.110 43.3) 37.0 (33.1t0 42.0)
China 50.9 (47.0 to 55.6) 49.8 (46.0 to 54.4) 48.6 (44.9 10 53.3) 46.4 (42.8 10 50.8)
Colombia 31.2(27.0t0 37.1) 31.1(27.0to 37.0) 29.7 (26.0 to 35.0) 29.2 (25.6 t0 34.3)
Comoros 32.8 (28.8t0 37.4) 32.7 (28.710 37.2) 31.6 (27.4 10 36.1) 32.6 (28510 37.2)

Congo (Brazzaville)

39.1(35.0t043.2)

37.9 (34.0 t0 42.2)

38.0(33.6t042.1)

38.8 (34.8 10 43.0)

Cook Islands 43.2 (37.9 t0 49.0) 42.2 (37.0t0 47.9) 44.2 (38.9 10 50.0) 42.7 (37.5 10 48.4)
Costa Rica 31.4 (26.9 to 37.6) 31.4(26.8 to 37.5) 30.3 (26.1 0 35.9) 29.9 (25.7 to 35.4)
Cote d'lvoire 35.1 (31.4 to 39.4) 34.7 (30.6 t0 39.7) 32.5(29.3 10 36.5) 35.4 (31.7t0 39.7)
Croatia 49.3 (45.5 t0 53.4) 49.2 (45.6 10 53.1) 50.4 (47.0 t0 54.2) 485 (45.3 t0 52.1)
Cuba 46.8 (43.2t0 51.1) 46.5 (43.0 t0 50.8) 47.3 (43910 51.3) 453 (42.1 t0 49.4)
Cyprus 44.5 (40.8 to 48.9) 43.1 (39.3 to 47.6) 435 (40.0 to 47.4) 417 (38.4 to 45.5)
Czechia 50.3 (46.1 to 55.3) 49.7 (45.6 to0 54.5) 50.5 (46.6 to 54.9) 485 (44.8 10 52.7)
Denmark 49.1 (46.3 t0 52.4) 485 (45.710 51.7) 48.3 (45.4 10 51.5) 46.1 (43.310 49.2)
Djibouti 35.0 (31.0 t0 40.1) 35.2 (31.2 10 39.9) 31.6 (27.2 10 36.9) 34.2 (30.1 t0 39.2)
Dominica 28.1 (24.110 32.9) 28.0 (24.2 10 32.8) 29.4 (25.8 10 33.9) 28.7 (25.2 t0 33.1)
Dominican Republic 37.9 (34.5 t0 41.8) 37.8 (34.3t0 41.7) 36.4 (33.310 39.9) 36.8 (33.6 t0 40.4)
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% of risk-attributable cancer deaths

% of risk-attributable cancer age-
standardised mortality rate over total

% of risk-attributable cancer DALY's

% of risk-attributable cancer age-
standardised DALY rate over total

Location over total cancer deaths (95% UI) cancer age-standardised mortality over total cancer deaths (95% Ul) cancer age-standardised DALY rate
rate (95% UI) (95% UI))

DR Congo 34.4(29.5t040.1) 33.9(29.2t0 39.8) 32.4(27.6t0 38.1) 34.8 (30.0 to 40.6)

Ecuador 29.7 (25.6 t0 35.4) 29.5 (25.4 10 35.3) 28.1(24.410 33.2) 28.6 (24.8 t0 33.8)

Egypt 38.5 (33.9 10 43.2) 39.0 (34.4 10 43.9) 34.8 (30.6 10 39.2) 36.7 (32.3t0 41.3)

El Salvador 31.1 (26.7 t0 37.3) 31.6 (27.2 10 37.8) 31.1(27.110 36.7) 31.6 (27.5t0 37.2)

Equatorial Guinea

37.1(33.2t0 41.4)

37.4(33.1t0 42.0)

34.7 (30.9 t0 38.6)

38.2 (34.1t0 42.3)

Eritrea 33.1(29.1 to 37.0) 32.8(29.0 t0 36.9) 30.6 (26.6 t0 34.5) 33.2(29.2 t0 37.1)
Estonia 44.2 (40.8 to 48.0) 44.6 (41.4 10 48.1) 45.0 (41.9 to 48.5) 43.7 (40.8 t0 46.9)
Eswatini 42.1 (37.4 10 47.5) 42.4 (37.410 48.1) 39.7 (35.4 10 45.1) 41.9 (37.410 47.3)
Ethiopia 24.8 (21.3 10 30.0) 26.8(23.210 31.7) 20.4 (16.8 10 26.2) 25.8(22.3 10 31.2)

Federated States of Micronesia

47.7 (415 t0 53.9)

46.1 (40.0 t0 52.6)

45.3 (39.1 t0 51.5)

45.6 (39.5 to0 51.8)

Fiji

45.2 (39.2 t0 51.6)

44.1 (37.910 50.7)

42.2 (36.5 t0 47.9)

42.2 (36.3 10 48.1)

Finland 40.2 (36.3 t0 44.7) 39.9 (36.2 t0 44.3) 40.1 (36.5 t0 44.3) 37.9 (34.5t0 41.7)
France 457 (42.8 t0 48.8) 47.2 (44.5 10 50.0) 47.6 (45.0 t0 50.4) 46.8 (44.4 10 49.4)
Gabon 38.1(34.1t0 42.7) 37.4(33.3 10 42.3) 37.1(33.31041.2) 37.9 (34.1t0 42.3)
The Gambia 36.7 (32.1t0 41.7) 37.8(33.3 10 43.0) 33.9(29.5 t0 39.0) 37.6 (32.8 t0 42.9)
Georgia 44.7 (40.9 t0 49.3) 44.1 (40.4 10 48.5) 44.5 (40.9 10 48.7) 42.4 (38.9 10 46.3)
Germany 47.1 (43.2 t0 51.5) 47.7 (44.110 51.8) 48.0 (44.7 10 52.1) 46.6 (43510 50.3)
Ghana 29.6 (25.7 to 34.0) 29.7 (25.8 t0 34.4) 27.8 (24.0t0 31.6) 29.5 (25.7 t0 33.7)
Greece 48.2 (44.9 10 51.9) 49.3 (46.3 10 52.8) 49.4 (46.4 10 52.9) 47.8 (45.0 to 51.0)
Greenland 60.2 (56.9 to 63.5) 59.1 (55.7 to 62.5) 58.6 (55.5 t0 61.9) 57.3 (54.2 t0 60.7)
Grenada 33.1(29.0 to 38.1) 32.2 (28.0t0 37.2) 33.6(29.8 10 38.2) 32.7 (28.9t0 37.2)
Guam 45.8 (40.9 to 51.1) 45.3 (40.4 to0 50.5) 44.7 (40.0t0 49.7) 437 (39.1t0 48.7)
Guatemala 29.2 (24.8 10 36.1) 29.3 (24.8 10 36.3) 28.0 (24.3 10 34.0) 29.7 (25.5 t0 36.2)
Guinea 35.4 (31.5 t0 40.1) 35.6 (31.4 to 40.6) 33.8(30.3 10 38.0) 36.9 (33.1 to0 41.4)
Guinea-Bissau 33.6(29.0 to 38.9) 32.8(28.010 38.2) 32.4(27.710 37.6) 34.2 (29.4 10 39.4)
Guyana 34.5(30.3 10 39.7) 33.0 (28.7 10 38.1) 34.6 (30.8t0 39.2) 34.1 (30.2 to 38.8)
Haiti 30.7 (26.3 t0 35.2) 29.5 (25.2 t0 34.4) 29.3 (24.7 t0 34.4) 30.4 (25.9 to 35.0)
Honduras 36.4 (31.3 t0 42.2) 36.5 (31.3 t0 42.3) 33.9(29.0 to 39.5) 35.7 (30.6 to 41.4)
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% of risk-attributable cancer deaths

% of risk-attributable cancer age-
standardised mortality rate over total

% of risk-attributable cancer DALY's

% of risk-attributable cancer age-
standardised DALY rate over total

Location over total cancer deaths (95% UI) cancer age-standardised mortality over total cancer deaths (95% Ul) cancer age-standardised DALY rate
rate (95% UI) (95% UI))
Hungary 53.5(49.9t057.7) 53.6 (50.2 to 57.6) 55.2 (52.0 to 58.9) 53.9 (50.8 t0 57.3)
Iceland 43.1 (39.7 to 46.8) 43.1 (40.0 to 46.7) 425 (39.5 t0 45.7) 41.0 (38.1t0 44.1)
India 37.3(34.1t041.2) 37.4 (34.310 41.3) 34.7 (31.8 10 38.3) 35.4 (32.4 10 39.1)
Indonesia 39.5 (35.8 t0 43.8) 39.8 (36.1 to 44.0) 36.0 (32.5 t0 40.0) 36.7 (33.1t0 40.7)
Iran 31.9 (28.5 t0 36.5) 32.3(28.8 10 36.9) 28.9 (25.7 t0 33.1) 29.6 (26.3 t0 33.9)
Iraq 37.8(34.2t041.9) 41.1(37.2t0 45.5) 31.2(28.1t0 34.9) 36.2 (32.7t040.3)
Ireland 45.8 (42.4 t0 49.5) 45.4 (42.1 t0 49.1) 44.5 (41.4 t0 48.0) 43.3 (40.3 t0 46.6)
Israel 38.5(34.5t042.9) 38.4 (34.6 t0 42.8) 37.3(33.9t041.2) 36.6 (33.4 10 40.5)
Italy 45.2 (41.5 10 49.6) 45.3 (41.9 to 49.5) 452 (41.810 49.2) 43.0 (40.0 to 46.7)
Jamaica 35.7 (31.6 t0 40.8) 36.0 (31.9t0 41.2) 36.1 (32.4 10 40.6) 36.0 (32.3 t0 40.4)
Japan 41.0 (37.510 45.7) 41.8 (38.5 t0 46.2) 42.0 (38.7 t0 46.3) 40.6 (37.6 t0 44.7)
Jordan 40.9 (36.7 t0 45.2) 43.0 (38.8 t0 47.4) 35.1 (31.2t0 39.1) 39.3 (35.2 t0 43.6)
Kazakhstan 46.8 (42.9 t0 51.6) 46.0 (42.2 to 51.0) 44.6 (41.0 to 48.9) 44.2 (40.6 to 48.6)
Kenya 31.2(27.3t035.3) 31.2(27.4t0 35.4) 29.0 (25.3t0 33.3) 31.4 (27.5t0 35.6)
Kiribati 55.7 (51.6 t0 60.4) 56.4 (52.4 to 61.1) 51.8 (47.6 t0 56.7) 54.3 (50.3 t0 59.0)
Kuwait 39.1 (34.5t0 44.0) 41.8(36.91047.2) 34.1(30.1t0 38.4) 38.1(33.6t043.0)
Kyrgyzstan 40.5 (37.2t0 45.3) 40.6 (37.2t0 45.5) 38.1 (35.0 to 42.6) 39.3(36.0t043.9)
Laos 43.8 (40.1t0 48.2) 45.3 (41.5 to 49.9) 39.0 (35.6 t0 42.9) 42.1 (38.5 0 46.3)
Latvia 435 (39.5 t0 47.9) 43.7 (39.9 to 47.9) 44.4 (40.7 to 48.7) 42.6 (39.1 t0 46.6)
Lebanon 45.2 (41.0 t0 50.3) 45.2 (41.0 to 50.3) 41.3 (37.4 10 45.8) 41.4 (37.6 t0 45.9)
Lesotho 46.7 (42.0 to 51.5) 46.0 (41.2 to 50.8) 45.7 (41.0 to 50.9) 46.6 (41.8 t0 51.6)
Liberia 33.7(29.8 10 38.4) 32.8(28.7t0 37.8) 32.7 (28.9t0 37.0) 34.4(30.4t0 39.1)
Libya 40.6 (36.3t0 45.4) 42.2 (37.7t047.2) 36.7 (32.7 t0 41.0) 39.0 (34.8t0 43.6)
Lithuania 42.7 (39.2t0 46.7) 42.8 (39.510 46.7) 43.4(40.2t0 47.1) 41.8 (38.8t0 45.3)
Luxembourg 47.5 (43.4 10 51.8) 475 (43.5t051.7) 46.6 (42.8 t0 50.5) 45.1 (41,510 48.7)
Madagascar 33.9(29.91037.9) 33.1(29.6 t0 37.0) 31.7 (27.0to 35.7) 34.0 (30.1 to 38.0)
Malawi 33.4 (29.4 t0 37.9) 36.1 (32.0 t0 40.7) 27.7 (23.4 10 32.3) 34.4 (30.3t0 39.2)
Malaysia 41.7 (37.7 t0 46.6) 42.2 (37.9t0 47.1) 38.4 (34.7 t0 42.7) 39.2 (35.3 t0 43.6)
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% of risk-attributable cancer deaths

% of risk-attributable cancer age-
standardised mortality rate over total

% of risk-attributable cancer DALY's

% of risk-attributable cancer age-
standardised DALY rate over total

Location over total cancer deaths (95% UI) cancer age-standardised mortality over total cancer deaths (95% Ul) cancer age-standardised DALY rate
rate (95% UI) (95% UI))
Maldives 38.1(34.7t041.9) 40.3 (36.6 t0 44.3) 32.8(29.510 36.2) 36.1(32.6 10 39.7)
Mali 30.5 (26.8 t0 35.9) 31.4 (27.510 37.2) 27.6 (23.9 t0 32.6) 31.4 (27.6 t0 36.8)
Malta 44.9 (41.1 t0 49.8) 44.0 (40.3 to 48.6) 445 (41.0 to 48.8) 413 (38.2 10 45.2)
Marshall Islands 43.3 (36.3 t0 50.5) 42.3 (355 t0 49.7) 40.8 (33.8t0 47.7) 41.8 (35.0 t0 48.9)
Mauritania 32.4 (28.8 10 36.7) 31.9 (28.3 10 36.4) 31.8 (28.5 t0 35.5) 33.3(29.9 t0 37.3)
Mauritius 41.4 (36.0 to 48.0) 40.4 (35.1t0 46.8) 39.1(33.9t045.2) 36.9 (32.1t0 42.6)
Mexico 33.6(29.6 t0 39.2) 33.6 (29.5t0 39.2) 31.1(27.3t0 36.0) 31.2(27.4t0 36.1)
Moldova 46.7 (43.5 t0 50.6) 45.6 (42.4 10 49.4) 46.7 (43.6 10 50.3) 44.1 (41.1t0 47.5)
Monaco 46.3 (41.8 t0 50.6) 46.4 (42.1 t0 50.4) 47.0 (42.7 t0 50.9) 44.5 (40.6 to 48.0)
Mongolia 48.3 (43.2 t0 54.5) 47.9 (43.0 to 54.2) 46.5 (41.2 t0 52.6) 47.4 (42.4 10 53.4)
Montenegro 57.6 (54.3 t0 61.3) 56.1 (52.8 t0 59.7) 57.3 (54.2 t0 60.6) 54.8 (51.7 t0 57.9)
Morocco 38.3 (34.4 t0 42.6) 38.0 (34.1 10 42.3) 35.9 (32.1 t0 40.0) 36.1 (32.3 10 40.2)
Mozambigue 33.9 (30.1t0 37.7) 36.1 (32.5 t0 40.3) 28.6 (24.5 t0 32.5) 35.3 (31.5t0 39.1)
Myanmar 39.5(35.0t0 44.1) 39.9 (35.2 t0 44.6) 35.5(31.4 t0 39.8) 36.2 (32.1t0 40.6)
Namibia 35.9(33.0t0 39.2) 36.5 (33.5t0 40.0) 33.7 (31.0t0 36.9) 35.5(32.7t0 38.8)
Nauru 44.3 (38.51049.9) 44.9 (38.9 10 50.8) 40.0 (34.4t045.2) 44.1 (38.2t049.7)
Nepal 33.3(30.0t037.2) 33.9(30.6 t0 37.8) 29.8 (26.8t0 33.4) 31.3(28.21034.9)
Netherlands 48.4 (45.2 t0 51.8) 47.9 (44.8t0 51.1) 47.8 (44.9t0 51.1) 45.7 (42.8 t0 48.8)
New Zealand 42.0 (38.9t0 45.4) 41.5(38.510 44.8) 40.8 (37.9t0 44.0) 38.9 (36.2 to 42.0)
Nicaragua 32.8 (28.6 t0 38.4) 32.6 (28.310 38.3) 31.1(27.210 36.1) 32.0 (28.0 t0 37.4)
Niger 30.8 (27.0 to 35.8) 31.1(27.0t0 36.7) 27.2 (23510 31.8) 32.7 (28.6 t0 37.9)
Nigeria 23.9 (20.4 t0 28.9) 23.8 (19.8 t0 29.5) 21.9 (18.9 to 25.6) 24.5(21.0t0 29.5)
Niue 45.4 (39.3t052.2) 44.6 (38.6 t0 51.4) 44.8 (39.0t0 51.1) 43.2 (37.6 10 49.3)

North Korea

44.3 (40.2 to 49.5)

43.6 (39.6 t0 48.8)

42.5(38.4t0 47.6)

41.3 (37.310 46.3)

North Macedonia 51.9 (48.0t0 56.4) 49.9 (46.0 to 54.4) 51.4 (47.9 to 55.5) 48.9 (45.51052.9)
Northern Mariana Islands 50.1 (45.2 to 55.3) 47.6 (42.5t0 53.0) 49.2 (44.21054.2) 46.6 (41.9to 51.5)
Norway 38.4 (34.7 t0 42.6) 38.5 (35.0 t0 42.6) 38.5 (35.2 to 42.4) 37.3(34.110 40.9)
Oman 28.9 (24.7 10 33.8) 31.1(26.7 t0 36.5) 24.8 (21.2 10 29.1) 29.2 (24.9 t0 34.1)
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% of risk-attributable cancer deaths

% of risk-attributable cancer age-
standardised mortality rate over total

% of risk-attributable cancer DALY's

% of risk-attributable cancer age-
standardised DALY rate over total

Location over total cancer deaths (95% UI) cancer age-standardised mortality over total cancer deaths (95% Ul) cancer age-standardised DALY rate
rate (95% UI) (95% UI))

Pakistan 32.0(27.910 36.3) 34.8 (30.6 t0 39.1) 26.4 (22.7t0 30.2) 31.2(27.2t0 35.4)

Palau 47.4 (42310 53.1) 44.8 (39.7 to 50.6) 47.1 (423 t0 52.4) 44.8 (40.0 t0 50.2)

Palestine 38.9 (35.2 t0 43.2) 41.2 (36.9 to 46.0) 33.5(30.210 37.2) 38.2 (34.5 t0 42.4)

Panama 31.6 (27.6 t0 36.7) 31.6 (27.7 10 36.8) 30.2 (26.6 to 34.8) 30.2 (26.6 t0 34.8)

Papua New Guinea 37.1 (31510 43.2) 38.2 (32.5 t0 44.6) 32.9 (27.910 38.7) 36.6 (31.1 t0 42.7)

Paraguay 43.0 (39.5t0 46.9) 43.3(39.61t047.2) 40.9 (37.8t0 44.5) 41.8 (38.5t045.4)
Peru 26.6 (22.5 t0 32.6) 26.7 (22.6 to 32.7) 26.0 (22.3t0 31.3) 26.1 (22.3t0 31.4)
Philippines 41.6 (38.0 to 45.4) 42.4(38.7 10 46.2) 37.3 (34.0 to 40.7) 30.2 (35.9 to 42.8)
Poland 51.3 (47.6 to 55.5) 50.7 (47.2 to 54.8) 52.0 (48.7 to 55.8) 50.0 (46.8 to 53.7)
Portugal 403 (36.2 to 45.3) 415 (37.7 10 46.3) 426 (39.0t0 47.1) 419 (38.6 t0 46.1)
Puerto Rico 36.2 (31410 42.1) 36.3 (31.7 to 41.8) 36.6 (32.1t0 42.1) 35.1 (31.0 to 40.0)
Qatar 39.5 (34.0 to 45.3) 42.0 (36.3 t0 48.4) 34.2 (29.4 to 39.4) 40.7 (35.1 to 46.6)
Romania 48.6 (45.5 0 52.3) 48.6 (45.6 t0 52.0) 49.8 (46.9 to 53.1) 48.2 (45.4 to 51.4)
Russia 46.0 (42.4 10 50.2) 45.2 (41.6 t0 49.3) 462 (42.8t050.1) 443 (41.0 to 48.0)
Rwanda 37.1 (3330 41.4) 38.1 (34.3t0 42.5) 32.9 (29.0 to 37.7) 36.8 (33.0 to0 41.2)
Saint Kitts and Nevis 31.4 (27.0t0 36.3) 20.7 (25.3 to 34.6) 31.8 (27.6 to 36.5) 30.1 (26.0 to 34.7)
Saint Lucia 327 (28410 37.8) 32.0 27.8t0 37.1) 34.0 (30.2 to 38.8) 32.9 (29.2 to 37.5)
Z"‘i”t Vincent and the 31.2 (27510 36.2) 30.4 (26.6 10 35.3) 32.9 (29.3t0 37.4) 31.9 (28,5 to 36.4)
renadines
Samoa 413 (36.7 t0 46.6) 415 (36.8 t0 47.0) 38.8 (34.5 to 43.6) 403 (35.9 to 45.2)
San Marino 38.7 (34.6 t0 43.4) 39.2 (35.2 t0 43.7) 39.0 (35.2 to 43.4) 37.4 (33.7 to 41.5)
Sao Tomé and Principe 34.2 (30.4 to 39.0) 34.4 (30.2 to 39.6) 31.6 (28.1t0 35.9) 34.0 (30.4 to 38.6)
Saudi Arabia 33.2 (29.0 to 37.6) 35.7 (30.9 to 40.9) 29.6 (26.0 to 33.6) 33.6 (29.2 t0 38.2)
Senegal 32.2 (28.6 t0 36.7) 32.1(28.1t0 37.0) 30.4 (27.0to 34.5) 327 (29.210 37.1)
Serbia 52.8 (49.0 to 57.0) 51.7 (48.1t0 55.7) 53.6 (50.1to 57.3) 51.8 (48.5 to 55.3)
Seychelles 43.8 (39.5 to 48.5) 43.1 (38.7 t0 48.0) 42.9 (39.0t0 47.1) 419 (38.0 t0 46.0)

Sierra Leone

33.9(30.7t0 37.9)

34,5 (31.110 38.8)

30.7 (27.3t0 34.7)

34.9 (31.7 10 39.0)

Singapore

39.5 (35.6 to 44.3)

39.1 (35.1 t0 43.9)

37.7 (34.0t0 42.1)

36.4 (32.9 t0 40.8)
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% of risk-attributable cancer deaths

% of risk-attributable cancer age-
standardised mortality rate over total

% of risk-attributable cancer DALY's

% of risk-attributable cancer age-
standardised DALY rate over total

Location over total cancer deaths (95% UI) cancer age-standardised mortality over total cancer deaths (95% Ul) cancer age-standardised DALY rate
rate (95% UI) (95% UI))

Slovakia 47.8 (44.0t0 52.2) 47.0 (43.3t0 51.3) 48.3 (44.81052.2) 46.5 (43.210 50.4)

Slovenia 45,5 (41.5 t0 50.0) 46.2 (42.4 10 50.5) 47.5(43.9t0 51.5) 46.4 (43.0t0 50.2)

Solomon Islands

40.5 (33.2 t0 46.9)

42.2 (35.5 10 48.8)

36.6 (28.8 t0 42.8)

40.2 (33.0t0 46.7)

Somalia 33.5 (28.6 t0 38.5) 35.0 (30.5 t0 40.1) 29.2 (23.9 t0 34.3) 35.1 (30.3 t0 40.1)
South Africa 45.5 (42.3 10 49.0) 44.8 (41.5 to 48.6) 44.9 (41.9 t0 48.2) 45.1 (42.1 t0 48.5)
South Korea 45.8 (42.0 t0 50.8) 45.0 (41.2 to 50.0) 44.3 (40.510 49.2) 42.4(38.71t047.2)
South Sudan 30.6 (26.4t0 35.4) 31.8 (27.51t0 36.4) 26.2 (21.9to 31.9) 31.2(27.0t0 36.1)
Spain 46.8 (43.110 51.2) 48.3 (44.8 10 52.3) 48.9 (45.6 t0 52.5) 47.9 (44.9 10 51.3)
Sri Lanka 37.5(33.2t0 42.6) 36.9 (32.5t0 42.0) 35.0 (31.1t0 39.5) 33.9(30.1t038.3)
Sudan 29.3 (25.4 to 34.0) 32.0 (27.710 37.1) 23.7 (20.3 10 27.7) 29.0 (25.1t0 33.7)
Suriname 39.8 (35.7 to 44.5) 39.1 (34.9 t0 43.7) 39.2 (35.3 10 43.5) 38.3 (34.4 t0 42.6)
Sweden 40.4 (37.0 to 44.1) 40.2 (37.0 to 43.8) 39.9 (36.8 t0 43.5) 38.0 (35.0 t0 41.3)
Switzerland 45.1 (41.8 t0 48.8) 455 (42.4 t0 49.0) 45.2 (42.2 t0 48.5) 43.6 (40.8 t0 46.8)
Syria 36.3(32.51040.6) 36.2 (32.0 to 40.5) 32.2(28.41036.1) 32.7 (28.8 t0 36.6)
Taiwan (Province of China) 46.2 (42.2 t0 50.9) 45.6 (41.7 to 50.2) 46.6 (43.0 to 50.8) 44.8 (41.4 10 48.9)
Tajikistan 30.5 (26.6 t0 36.6) 32.0(27.8t0 38.4) 26.7 (23.1t0 32.2) 29.7 (25.8 t0 35.6)
Tanzania 35.1(31.6t0 39.5) 36.9 (33.1t041.0) 30.1 (26.0 to 34.5) 36.1(32.4 0 40.6)
Thailand 47.2 (43.4t0 51.5) 46.4 (42.7 t0 50.7) 45.3 (41.5 to 49.5) 43.2 (39.6 t0 47.2)
Timor-Leste 39.2(35.3t043.8) 39.9 (36.0 to 44.6) 34.6 (30.9 to 39.5) 37.5(33.8t042.1)
Togo 35.7 (32.1t0 39.7) 35.2 (31.6 t0 39.6) 33.6 (30.0 t0 37.3) 35.6 (32.0 t0 39.6)
Tokelau 44.3 (38.7 to 50.5) 435 (37.9 t0 49.6) 43.4 (38.3 10 49.2) 43.0 (37.9 10 48.7)
Tonga 44.2 (39.7 t0 49.5) 44.7 (40.1t0 49.9) 42.2 (37.6t047.2) 43.4 (38.9t0 48.5)

Trinidad and Tobago

365 (32.1t0 41.8)

35.4 (31.1 to 40.5)

36.7 (32.7 t0 41.5)

34.8 (31.0t0 39.4)

Tunisia

47.6 (43.4 10 52.0)

47.2 (42.910 51.7)

44.5 (40.6 t0 48.7)

44.0 (40.0 to 48.1)

Turkey

47.9 (44.6 10 51.7)

47.3 (43.9 10 51.1)

46.2 (43.0 t0 49.8)

45.2 (42.0 t0 48.8)

Turkmenistan

39.7 (36.1 t0 43.9)

39.8 (36.0 t0 44.3)

35.9(32.6t039.7)

36.6 (33.2 10 40.5)

Tuvalu

43.8 (38.5 t0 49.7)

42.7 (37510 48.8)

42.1 (36.9 10 47.7)

42.0 (36.9 10 47.7)

Uganda

32.7(29.5 to 36.1)

33.5(30.1t0 37.2)

29.5 (26.1 10 32.9)

34.1(31.0to0 37.6)
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% of risk-attributable cancer deaths

% of risk-attributable cancer age-
standardised mortality rate over total

% of risk-attributable cancer DALY's
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Location over total cancer deaths (95% UI) cancer age-standardised mortality over total cancer deaths (95% Ul) cancer age-standardised DALY rate
rate (95% UI) (95% UI))
Ukraine 45.4 (41.910 49.2) 44.1 (40.8 t0 47.9) 44.7 (41.310 48.3) 41.8 (38.6 t0 45.3)

United Arab Emirates

36.0 (30.9 to 41.3)

42.2 (34.9 10 49.6)

32.9(28.3 10 37.6)

39.2 (32.9 to 45.5)

UK 49.7 (46.2 t0 53.7) 49.4 (46.0 to 53.3) 49.0 (45.7 to 52.6) 47.2 (44.0 t0 50.7)
Uruguay 42.6 (39.1 t0 46.7) 43.4 (40.1 t0 47.2) 44.0 (40.9 to 47.5) 43.5 (40.6 t0 46.8)
USA 49.5 (45.9 to 53.4) 49.1 (45.6 t0 52.9) 48.6 (45.1 t0 52.2) 46.7 (43.5 t0 50.3)
Uzbekistan 35.7 (32.31t040.3) 35.6 (31.9 to 40.5) 32.1(29.1t0 36.1) 33.5(30.3t037.8)
Vanuatu 40.3 (35.1to 46.0) 40.2 (35.0t0 46.2) 37.3(32.4t0 42.6) 39.4 (34.310 44.9)
Venezuela 36.4(32.2t041.2) 35.8 (31.7 t0 40.7) 36.0 (32.2 t0 40.4) 35.4 (31.6 t0 39.8)
Vietnam 46.5 (43.1 t0 50.6) 46.2 (42.7 t0 50.3) 447 (41.5t0 48.3) 44.3 (41.1 10 48.0)
Virgin Islands 34.4 (29.5 t0 39.7) 33.5(28.7 t0 38.6) 34.6 (29.6 t0 39.5) 33.3(28.51038.2)
Yemen 31.5 (28.3t0 35.4) 34.0 (30.5 10 38.2) 26.3 (23.310 29.9) 31.6 (28.5 t0 35.5)
Zambia 36.1 (32.7 to 39.5) 37.3(33.91t041.2) 32.1(28.3 10 35.6) 37.1 (33.6 t0 40.6)
Zimbabwe 40.3 (36.6 to 44.4) 40.0 (36.0 to 44.1) 39.0 (35.4 t0 43.0) 40.5 (36.7 to 44.7)

All numbers in this table represent the percentage of all risk-attributable cancer deaths or DALY’ out of the total (risk + non-risk-attributable) deaths or DALY's
of all 29 cancer types. DALY = disability-adjusted life-year; Ul = uncertainty interval.
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Appendix Table 29: Attributable cancer deaths and DALY in 2019 and percentage change of age-standardised death rates and DALY

rates, 2010-2019 for all regions, countries, and territories

Allisk factors* Environmental and occupational risks* Behavioural risks* Metabolic risks*
. Death Death DALY DALY Death Death DALY DALY Death Death DALY DALY Death Death DALY DALY
Location ASR % change ASR % change ASR % change ASR % change ASR % change ASR % change ASR % change ASR % change
Global 54.9 -6.9 . -7.8 .. -10.0 .. -11.4 45.5 -8.7 1054.7 -9.6 10.7 2.8 X .
(49.3 t0 61.0) (-12.8t0-0.9) (1142.8 t0 1398.7) (-14.0t0 -1.4) (7.71010.6) (-16.7t0 -2.8) (165.5 t0 230.3) (-18.5t0 -3.5) (42.1t0 49.4) (-14.5t0-2.7) (974.1t0 1145.3) (-15.8t0-3.2) (5.5 0 17.5) (-2.2t08.8) (124.0 to 376.0) (-2.0t010.5)
Low SDI 339 08 865.4 - 44 12 1029 05 280 5 726.2 . 5.1 230 1189 240
(29.4 t0 39.0) (-6.6t0 8.8) (749.5 to 995.3) (-87t08.7) (3.4t05.6) (-10.5 to 12.5) (80.7 t0 131.8) (11.6 to 12.7) (24.7t031.7) (-9.2t05.7) (636.4 to 827.5) (-11.3t05.8) (2.4t08.7) (13.5t037.4) (56.7 to 198.0) (13.4 t0 40.0)
Low-middle SDI 387 25 958.6 15 5.4 0.2 127.7 325 -0.6 808.9 -1.! 6.2 276 1437 288
(38310 44.0) (-5.1t010.4) (sso,a @ noaa,s) (-6.409.9) (A.s o 6.4) (-9.809.9) (106.6 t0 151.3) (108 to 9.3) (ze,a 2 35,4) (78t07.4) (730.1t0 904.9) (9.1t06.7) (29t0105) (18.0t040.2) (68.80239.9) (185 t042.1)
Middle SDI 54.0 -6.5 .2 -8.7 207.3 8 -8.6 1046.2 -9.4 9.4 8.2 214.4 9.2
(47.3t0 61.8) (-16.8t04.7) (1091. s m 1429 1) (-17.6 t0 4.4) (7.6 m u 3) (-20.3t03.8) (167.9 t0 251.0) (-21.6 t0 3.0) (39 9 m 51 3) (-19.0t03.4) (924.0 to 1180.1) (-19.9t0 2.6) (4.6 0 15.6) (-1.7t021.3) (109.5 to 351.6) (-13t023.2)
High-middle SDI 623 - 14533 -102 104 122 2322 144 52.1 - ! 112 122 35 2719 3.0
(55.7 t0 70.0) (-16.2t0 -0.8) (1300 6t01627.8) (-17.9to -2.1) (8.5t012.3) (-20.9to -2.9) (191.8 to 275.6) (-23.1t0-4.9) (47.3t057.5) (-17.4t0-1.3) (1108.4 to 1352.0) (-19.3t0 -2.6) (6.5t019.7) (-9.6t03.7) (147.0 to 431.1) (-9.6t04.8)
High SDI 60.8 -8. 1346.8 -10.0 103 -12.1 201.4 -14.7 49.5 -10.6 ! -12.1 144 2.2 3103 19
(55.41066.7) (104t0-66)  (12498t01465.1)  (-12.1t0-7.8) (85t012.2) (158t0-85)  (1646t0237.0)  (-184t0-10.7) (36.0t052.2) (12310-90)  (10532t011627)  (139t0-102) | (7.7t023.0) (-0.6t05.5) (1723 t0 486.6) (12t05.4)
:::::I, EE::::: 65.4 7.4 . 9.0 7.8 -15.6 193.7 -17.5 54.3 8.8 ’ -10.3 148 3.0 3452 1.8
and Central Asia (58.6072.9) (145t0-02)  (1486.7t018417)  (-160to-17) (6.1t09.6) (23210-79)  (149.6t0239.0)  (24.9t0-9.8) (49.9t059.5) (159t0-16)  (1277.0t015286)  (-17.3to-3.1) (87t022.2) (-4.6t011.0) (206.3t0510.3) (-5.9010.0)
Central Asia 51.0 12788 7. 6.7 7. 166.8 -9.7 41.0 -1.6 1035.2 -9.5 123 7.4 293.0 6.2
(44.6t058.5) (131 to 3.0) (1114.0 t0 1472.7) (153t01.6) (5:3t08.4) (183t04.8) (131.80212.4) (-204t025) (37.0t045.7) (15.100.6) (927.0t0 1155.3) (173t0-0.7) (71 = 13.7) (09t017.7) (169.1t0 441.3) (24 s n.a)
Armenia 66.3 R -111 138 -10.5 3336 -124 53.2 -111 X -13.6 45 3312
(54.4t078.9) 1225107 2) (1310.9 t0 1921.7) (-25.805.0) (9.8018.6) (-28.4t010.2) (238.0 to 454.4) (-31.1t09.1) (44.7 t0 62.4) 12A6m44) (1082.8 to 1546.9) (-27.3t02.4) (7. 8(0 23 8) (-11.4t024.8) (177.9 0 534.4) (-13. Am 24.4)
Azerbaijan 56.4 - 14123 -3.1 6.8 -24 181.7 = 463 2.3 1164.6 4. 13.0 134 310.8
(45.9t0 70.7) (-14.7t0 16.9) (1143.6 t0 1755.8) (-18.2t015.2) (4.41010.4) (-23.0t022.5) (117.4 10 278.2) (-25.1t0 21.6) (37.5t058.1) (-17.0t0 15.9) (936.9 to 1449.6) (-20.2t014.1) (7.1t020.2) (-1.8t033.1) (169.8 10 479.7) (-4. 6(0 32 1)
Georgia 63.9 85 17253 6.4 11.0 208 297.5 171 524 7.7 14273 5.7 141 16.8 358.0 15.1
(53.0t0 76.2) (-10.5 t0 29.0) (1423.2 to 2065.5) (-13.3t028.5) (7.8t016.0) (-5.8t0 56.0) (213.2t0 434.8) (-10.1to 51.6) (44.11061.8) (-11.6 to 28.5) (1183.6 to 1689.9) (-14.1t027.8) (7.4t023.4) (-3.8t039.2) (188.4 to 588.5) (-6.4t037.9)
Kazakhstan 56.6 -17.4 1435.1 -18.6 7.2 -22.7 1817 -24.2 44.8 -19.6 1153.0 -20.6 151 -5.4 357.5 -6.1
(47.810 66.3) (-28.6 t0-6.0) (1203.5 to 1688.4) (-30.0t0-6.5) (5.0t010.6) (-37.0t0-6.7) (126.3 t0 266.1) (-39.0 t0 -8.0) (38.5t051.7) (-30.8t0-8.5) (988.4 to 1331.5) (-31.7t0-8.9) (8.7t022.9) (17.6t08.3) (206.9 t0 537.2) (-18.9t07.9)
Kyrgyzstan 36.7 -5. . -8. 42 -11.1 -13.6 1.3 6. 9.2 6.4
(31.5t0 43.4) (-16.5t06.2) (797.1t0 1108.7) (-19.1t04.3) (3.0t06.1) (-25.3t03.0) (76.8t0 155.0) (-27.5100.7) (27.0t036.2) (17.1t05.3) (693.0t0 942.3) (-20.1t03.3) (3.6109.9) (-6.2t021.7) (85.7t0231.2) (-8.1t020.9)
Mongolia 136.2 -4.4 31165 - 12.8 - 287.4 -4.7 117.0 -4.4 2674.4 - 286 14 666.1 -0.5
(106.4 to 174.0) (-21.2t016.2) (2400.3 to 4075.8) (-24.4 10 16.6) (8.7t019.0) (-24.0t023.1) (192.4 t0 426.2) (-27.2t023.7) (92.0'to 146.4) (-21.0t0 16.4) (2067.0 to 3425.7) (-24.3t016.3) (14.3t048.3) (-17.5t0 28.2) (341.2t0 1126.0) (-20.2t0 28.1)
Tajikistan 357 -5. .. -9. .. -7. . -12.2 29.2 -10.4 . -13.7 . 26.5 159.9 ..
(27.7t0 47.9) (-24.51016.3) (645.6 t0 1139.9) (-28.4t014.7) (3.0t06.3) (-28.8t017.9) (74.9t0 152.5) (-32.9t014.2) (23.0t039.1) (-28.6t010.7) (535.4 10 930.9) (-32.2t09.1) (3.1t012.1) (0.3 10 60.9) (73.310278.1) (-4.5 0 59.4)
Turkmenistan 356 9.9 971.0 83 3.0 16.2 849 15.4 282 59 776.7 43 9.8 299 250.5 29.7
(z7v9&044.9; (-10.9t0 37.5) (757.3t01234.3) (131(0 37.4) 119\048) (184(0 60.8) (53.7t0 138.4) (22 zw 70.3) 1zzam 35.3) 1143m 32.5) (619.8 t0 983.7) 1153&0 323) (ssm 14.9) 133m 63 5) (135.6 t0 380.8) 127m es 0)
Uzbekistan 3.8 . X . 236.4
(31.¢ 5(046 5) (-10.9t0 19.7) (799.0t0 1185.0) (- 127(0 21.2) 132(064) (- 123(0 31.4) (80.8t0 162.2) (- 133(0 32.1) 1249(0 34.7) (- 143(0 15.8) (625.7 0 905.4) (-15.¢ 5(0 17.4) (55(0 15.4) (3. l(ﬂ 41 2) (133.1t0361.1) (13(0 43 6)
Central Europe 82.0 - 2009.1 -8.¢ 118 -11.3 289.2 -13.7 68.1 7.4 1696.7 9. 19.7 3.6 4413 2.2
(71.0t0 94.9) (-17. 3 tos. 7 (1728.6 t0 2321.7) (-195t0 4.1) (9.4t014.7) (-23.4t01.1) (227.5 t0 361.9) (-25.9t0-1.2) (59.8t0 77.5) (-185t0 4.3) (1481.1t0 1936.3) (-20.8t02.9) (11.0t0 31.0) (-9.0t017.0) (253.7 t0 689.8) (-10.8t0 16.2)
Albania 50.0 19 10.2 84 45 1935 3.0 435 121 991.9 10.1 8.4 231 185.5 232
(37.1t066.2) (-15. z m 43.0) (837.3 t0 1529.8) (-17.7t0 43.1) (5.2t012.7) (-23.7t039.3) (117.9t0293.1) (-25.9t039.4) (32.31057.7) (-15.2 t0 43.6) (726. 3 xo 1325 7) (-18.0t0 43.1) (4.2t014.7) (-7.1t056.2) (94.9t0321.3) (-8.5 10 59.5)
Bosnia and 0.7 -11.f -125 70.0 21 2.2 . ! X
Herzegovina (65.0t0 105.1) (-19. 3 to 27.]) (1524.2 to 2506.6) (-22.2t027.4) (8.9t017.8) (-33.4t014.1) (213.8t0431.5) (-35.0t0 14.4) (55.2 t0 87.6) (-19.5t028.1) 11296.5 t02119.2) (-21.9t028.5) (10.31035.8) (-12.3t035.4) (225.410 787.7) (-14.7t0 36.1)
Bulgaria 80.5 -4.2 2173.1 - 85 -10.0 235.6 9.6 69.5 -5.2 1901.9 4.1 17.1 17 419.2 32
(63.7t0101.2) (-24.11t019.8) (1699.3 to 2756.8) (-24.81022.2) (6.0t0 11.6) (-31.1t017.4) (166.2 t0 325.2) (-31.1t0 18.8) (55.0to 86.8) (-25.2t019.1) (1490.7 to 2404.6) (-25.9t021.3) (9.31028.6) (-19.1t0 26.4) (229.2 t0 700.0) (-18.7 t0 29.9)
Croatia 778 -11.1 -13.2 14.2 -19.6 3249 -222 63.5 -123 .. -14.2 19.7 -11 4216 -
(61.2t0 98.7) (-29.2t0 11.1) (1408.8 to 2328.0) (-31.8t0 10.4) (9.8t019.4) (-41.0t0 8.6) (224.4 t0 450.4) (-43.9t0 6.6) (50.8t0 79.7) (-30.0t09.8) (1177.8 t0 1915.9) (-32.5t09.0) (10.6 t0 32.9) (-20.6 t0 22.2) (228.7 to 701.8) (-23.9t022.9)
Czechia 720 -14.9 -17.1 9.2 -21.7 208.7 -24.2 56.5 -17.1 X -19.2 234 - 498.2 -5.2
(57.6t089.7) (-29.8102.7) (1313.1t0 2041.2) (-32.2t0 1.4) (6.3t013.1) (-37.7t0-1.4) (140.5 t0 297.5) (-40.2 t0 -3.6) (46.4t0 68.5) (-31.8100.0) (1067.6 to 1602.2) (-34.4t0-15) (12.7 10 38.5) (-20.7 t0 16.4) (276.5 to 814.1) (-23.0t0 16.0)
Hungary -14.2 -16.4 -17.0 -20.0 81.5 -15.2 X -17.5 X -8. 9.7
(79.4t0118.7) (-28.9103.6) (1977.4 t0 2991.0) (31.5t0 1.8) (9.6 t018.6) (-33.6t03.7) (240.4 to 476.4) (-36.5t01.2) (67.2t099.0) (-29.9t0 2.6) (1708.0 to 2541.1) (-32.4t00.7) (12.7t037.7) (-23.7t09.5) (291.5 to 846.0) 1—15.7 m 9.1)
North Macedonia 87.1 -4.9 2126.8 -! 125 -11.0 3229 -11.6 734 -5.8 . - 216 29 485.9
(68.2 t0 109.1) (-23.9t018.3) (1639.4 to 2695.3) (-26.1t0 19.4) (84t017.7) (-32.2t012.4) (215.0 to 462.6) (-3431013.2) (58.21092.2) (-24.8t017.4) (1414.0 to 2304.5) (-27.2t018.5) (11.1t037.2) (-18.1t0 25.6) (249.1t0 832.8) (-19. 5 (0 26 4)
Montenegro 95.3 -1. -3. -8. . -10.2 82.8 -1 2069.2 -3. 212 ..
(79.0t0 115.0) (-16.9t016.9) (1947.9 to 2854.5) (-19.0t0 15.9) (9.9t018.7) (-25.0t010.3) (247.4 0 477.7) (-27.3109.3) 159.5 m 93.5) (-17.5t0 16.6) (1719.8 t0 2490.1) (-19.6 0 15.7) (11. z m 35.7) (-8.3t026.6) (256.6 to 802.1) (-10. 3 m 26.0)
Poland 883 ~ 2083.7 - 148 -8.1 3448 -11.3 5.6 1739.2 -8.1 6.9 467.0 48
(73.2t0 106.4) 1191(0 13.0) (1726.8 t0 2510.8) (-21.8t010.8) (11410 18.8) (-24.9t011.1) 12639(0 442 0) 1281(076) 1aosm 86.4) 1zo7m 12.1) (1447.2 t0 2086.5) (-23.3t09.8) 111410 33.8) 183m 252) (255.1t0 738.2) (110m 233)
Romania 720 1920.1 -4, -9. 1669.6 5.
(58.8 to 87.4) (- 158(0 18.4) (1568.4 to 2349.9) (-213t016.2) (55(011 1) (-28.0t012.3) (1452(0 198 0) (- 197t0 11 0) 1504(0 74.8) (- 10410 16.3) (1351.2 to 2036.6) (-22.9t0 14.5) (82(0 Zl 8) (- 67(0 35 4) (201.3t0 523.5) (- 39(0 33 8)
Serbia 94.7 4. 23517 -! 14.6 -12.8 375.6 -14.4 79.0 -5.3 .. -6. 233 6.8 524.6 5.1
(74.6 t0 120.0) (-23.31018.7) (1826.2 to 3005.6) (-25.8t018.2) (10.1t020.2) (-33.5t0 12.4) (258.9 t0 524.7) (-35.8t011.8) (62.81098.2) (-24.2t017.4) (1560.6 to 2515.3) (-26.2t017.1) (12.21039.7) (-13.1t032.3) (277.9 0 893.8) (-16.1t0 32.6)
Slovakia 718 7. - 7.7 -14.4 187.4 -15.0 58.1 -8.1 1441.4 -10.3 18.6 13 416.7 0.0
(55.7 t0 91.8) (-25.8t015.4) (1341.1t0 2260.7) (-28.2t0 14.9) (5.2t011.1) (-35.0t0 13.8) (126.2t0 271.4) (-35.9t012.8) (45.8t073.5) (-26.7t013.9) (1116.8t0 1842.8) (-29.41013.3) (10.81030.2) (-19.7 t0 26.5) (241.8 0 671.6) (-21.7t026.1)
Slovenia 66.5 -10.0 1543.5 -113 123 -15.0 279.0 -17.4 53.2 -9.4 1265.1 -10.9 16.7 7. 352.2 -8.0
(51.2t0 86.4) (-29.5t0 16.5) (1181.5 t0 2041.2) (-31.4t015.7) (8.2t017.5) (-38.3t016.1) (185.4 to 404.8) (-40.5 to 14.4) (41.41069.3) (-28.9t0 17.5) (969.9 to 1663.0) (-31.2t016.5) (9.2t0 27.4) (-27.3t0 18.4) (193.410575.2) (-28.8t0 19.0)
Eastern Europe 58.4 -8.: X .0 5.5 -21.8 142.8 -22.4 48.9 -9.4 1307.1 -10.0 122 13 295.9 0.8
(51.3 to 66.6) (17.2t01.1) (1356.0 to 1753.5) (-18.0t0 0.5) (8.0t07.1) (-31.8t0-11.7) (102.3 to0 185.0) (-32.7t0-12.1) (43.3t054.9) (-18.4t00.2) (1155.0 to 1471.1) (-19.2t0 0.0) (7.4t018.0) (-7.8t012.0) (183.7 t0 436.6) (-8.2t011.5)
Belarus 57.4 -14.0 1505.1 -15.6 . -29.1 1278 -30.2 49.8 -14.7 13175 -16.2 .. -4. -6.0
(44.6073.4) (-32.0t09.7) (1149.7 to 1949.8) (-34.4t09.4) (3.2t07.1) (-49.810-0.9) (82.9t0 189.9) (-53.0t0 1.6) (38.7t063.7) (-32.8109.0) (1017.0 to 1704.4) (-34.9 m 8.0) (5.6t016.3) (-24.3t020.6) (137.910393.2) (-26.8019.9)
Estonia 64.1 <75 1525.9 -7.8 5.2 -27.0 119.3 -27.2 53.5 -7.9 1292.6 - 15.0 -14 3327 -0.9
(50.3 t0 80.9) (-26.5t016.3) (1186.1to 1942.5) (-27.9t017.1) (3.1 to 8.3) (-48.410-1.7) (67.5 10 190.3) (-49.0t0-2.2) (42210 66.8) (-27.3t0 15.6) (1010.3 t0 1639.1) (-28.¢ 6(0 16.1) (8.81023.2) (-22.2t024.5) (196.3 10 516.1) (-23.1t025.7)
Latvia 62.2 n -12. -28.! .. -29.6 512 » .. -13 X -6. -7.0
(51.8t0 75.5) (-26.4t05.3) (1267.6 t0 1870.4) (-27.9t05.1) (4. O(D 9.3) (-45.6t0-8.2) (97.4t0 231.6) (-46.7t0 -8.7) (42.6 0 61.4) (-26.8t05.0) (1059.8 to 1547.6) (-28.6t05.1) (8.5t021.9) (-21.2t0 11.4) (198.2 to 500.4) (-22.1t012.2)
Lithuania 59.6 -13.7 1480.7 -15.2 4.5 -33.6 1103 -33.9 49.5 -14.1 1253.9 -15.5 132 -7.1 302.3 -
(48.2t073.4) (-29.2t04.0) (1190.2 to 1844.1) (-31.0t03.5) (3.0t06.7) (-49.4 t0-15.5) (72210 164.2) (-49. 9 (o 15 6) (40.7 t0 60.0) (29.7103.2) (1011.5 to 1540.3) (-31.5t02.9) (7.9t020.1) (-24.3t012.0) (178.1t0 458.9) (-25.8t0 11.5)
50.1 -16.0 1378.2 -18.5 35 -29.0 959 426 -16.8 11853 -19.4 10.5 - 268.3 -
Moldova (43.0t058.1) (-26.6 to-4.5) (1181.8 to 1595.5) (-28.9t0-6.6) (2.1t05.5) (-41.5 t0-16.0) (58.8t0151.9) (-44. 0 to- 15 5) (37.0t048.3) (-27.810-5.3) (1023.7 t0 1352.4) (-30.0t0-7.5) (6.1t016.2) (-19.3t06.6) (156.5 to 409.9) (21.4t05.2)
Russia 57.9 -125 -14.1 .. -26.9 138.2 -28.7 48.4 -13.8 12711 -15.1 124 - 2944 -2.8
(49.31t067.8) (-23.6t00.5) (1273.210 1755.6) (-25.210-0.8) (3.8t07.2) (-38.7 to-14.6) (95.8t0 185.3) (-40.7 to -16.1) (41.4t056.1) (-25.6t0-0.5) (1082.2 t0 1477.7) (-26.7t0-1.4) (7.5t0 18.4) (-12.5t0 12.6) (180.8 t0 434.5) (-14.1t011.3)
Ukraine 60.4 1684.9 119 X 12 0.8 8.4 » 113 12.0 . .
(50.2t071.7) (-8.2027.0) (1394.2 t0 2014.3) (-6.4t031.8) (4.1t08.6) (-19.9t0 24.5) (1123 t0241.7) (-17.9t032.7) (42.6t0 60.1) (-9.7t027.3) (1194.6 to 1706.5) (-8.2t031.7) (7.2t018.1) (33t033.5) (187.2 0 467.2) (-0.6 0 37.6)
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Al risk factors* Environmental and occupational risks* Behavioural risks* Metabolic risks*

. Death Death DALY DALY Death Death DALY DALY Death Death DALY DALY Death Death DALY DALY
jocaticn ASR 9% change ASR % change ASR % change ASR 9% change ASR 9% change ASR % change ASR % change ASR % change
High-income 611 80 1361.0 -, 104 124 2029 149 %98 59 g ET¥) 15 1z 3083 035

(55.8t067.2) (1264.2 to 1478.7) (-10.9t0-7.8) (8.5t012.2) (-15.8t0-8.9) (166.9t0240.3)  (-186t0-112) (46.5 0 52.5) (-11.0t0-87) (1072.5 0 1177.0) (12.4t0-9.9) (7.5t0232) (0.9t03.9) (167.8 t0 485.5) (14t03.7)
Australasia 52.1 8.1 E 8. 107 114 197.4 138 39.0 108 893.5 -11.0 13.0 07 2746 14
(47.3t057.2) (11.0t0-5.1) (1064.5 t0 1253.2) (121t0-5.2) (8.8t012.4) (182t0-43) (163.210 231.6) (217t0 (35.8t041.5) (13.5t0-7.9) (838.210945.5) (14210-7.8) (7.5t019.8) (4.0t06.2) (163910 409.0) (35t06.7)
Australia 515 8. 1137.9 - 109 116 2004 141 382 -108 877.6 -11.0 130 0.8 2742 02
(46.7t056.8) (116t0-4.9) (1048.7 t0 1243.3) (-13.0t0-5.0) (9.0t012.7) (19.3t0-3.7) (164.7 10 236.1) (227t0-5.3) (34.9t040.7) (-140t0-7.5) (822.1t0931.9) (14.8t0-7.1) (75t019.9) (6.1t05.2) (164.4 t0 407.6) (-5.9t06.0)
New Zealand 55.2 7. . 7. . -10.4 -12.2 435 -10.4 -10.9 . .
(50.1t0 60.3) (-10.8t0-3.7) (1125.0 t0 1325.8) (11.2t0-43) (7.6t011.3) (17.6t0-3.3) (144.6t0219.3) (-19.5t0-4.9) (40.1 to 46.4) (137t0-7.1) (917.6 to 1039.8) (13.9t0-7.5) (7.210200) (2.0t016.8) (1586 to 414.3) (2.6t0189)
High-income Asia 480 139 1023.0 -16.5 73 K 1335 9.4 416 162 895.9 -18.6 75 01 153.3 2.8
Pacific (42.1t054.3) (-16.0t0-11.7) (925.0t0 1141.0) (186 t0-14.2) (5.8t08.9) (13.1t00.7) (107.6 t0 162.4) (16.2t0-2.0) (87.2t045.4) (-18.1t0-14.2) (825.9 0 967.2) (-20.6t0-16.3) (29t0135) (6.3t06.5) (62.610273.9) (-9.0t03.8)
Brunei 825 5.0 1722.1 E 86 32 153.4 40 64.6 73 1357.3 5. 256 4.0 513.3 17
(69.6 10 98.3) (15.1t06.1) (1453.9 to 2059.6) (139t088) (6.2t011.4) (-16.21027.3) (1093 to 206.8) (-15.4 0 28.0) (57.2t073.) (17.6t04.1) (1193.4t0 1537.3) (-16.0106.9) (10.6 t0 44.5) (14.9t08.1) (216.5 t0 890.7) (13.2t011.9)
Japan 470 138 1005.2 158 7.0 75 1259 104 410 160 889.5 17.6 68 10 1380 30
(41.21053.2) (16.1t0-11.8) (908.7 to 1118.6) (17.9t0-13.5) (5.5t08.5) (14.6t00.0) (1005 to 153.0) (17.7t0-28) (36.7 t0 44.9) (18.0t0-13.8) (818.5 t0 958.4) (19.6t0-15.4) (26t012.6) (7.5105.8) (53.6 0 250.2) (9.4104.0)
Singapore 36.2 -17.9 758.0 -19.0 6.4 -18.6 116.0 -19.3 28.1 -19.4 592.4 -20.5 85 -14.8 177.1 -15.8
(31.6t041.4) (221t0-13.9) (669.6 to 864.7) (233t0-14.7) (4.8t07.9) (-29.7t0-6.0) (89.1t0 144.5) (-30.0t0-6.9) (25.1t0 30.6) (2341t0-153) (538.4t0642.7) (24.7t0-16.1) (3.9t014.5) (214t0-6.4) (84.5t0297.3) (22.6t0-6.9)
South Korea 53.5 1258 11136 7.7 83 3.0 155.8 82 459 149 950.6 -19.9 96 15 196.2 49
(46.91060.7) (173t0-7.5) (985.0 10 1259.7) (22510-12.6) (6.4t010.7) (-14.01010.4) (119.0 to 200.4) (1831043) (41.3t051.1) (-19.5t0-9.9) (870.1t0 1056.7) (-24.6t0-14.7) (4.0t017.1) (-6.5t011.4) (84.8 0 344.5) (12.4t0 4.6)
High-income 66.0 63 ¥ 7.2 103 -14.2 7 164 52.8 83 X 9.1 186 . . 3
North America (605 t0 72.1) (-8.2t0-4.6) (1374.5 t0 1597.4) (-9.0t0-5.5) (83t0123) (-193t0-9.1) (1518102322)  (-21.4t0-11.1) (49.5 10 55.4) (-10.2t0-6.5) (1139.1 10 1243.9) (11.0t0-7.4) (10.3t028.9) (13t05.1) (235.6 t0 623.3) (1.6t04.6)
Canada 61.1 -8.7 13273 9.7 111 -12.0 204.9 -14.4 49.6 -115 1091.8 -12.3 136 46 289.8 4.0
(5.7 10 66.7) (119t0-5.6) (1224.2 10 1434.9) (13.410-63) (86t013.5) (216t0-2.2) (157.9 t0 251.9) (285t0-4.3) (45.7t052.7) (145t0-8.4) (1023.7t0 1152.5) (15.60-9.1) (7.6t021.1) (1.2t011.0) (167.9 t0 438.8) (1.91010.6)
Greenland 139.4 411 129 142 : -16. 1221 . 2833.8 142 ! . .
(113.9t0 165.5) (-28.4102.0) (2590.2 to 3847.6) (265t01.2) (18:5t036.8) (3131033) (364.2t0777.5) (-3361t018) (10100 143.4) (255t0-0.1) (2304.7 10 3382.2) (27.710-02) (129t0415)  (10.2t0232) (296.9t0909.3) (13.0t021.7)
United States of America 66.6 -6.1 1493.8 6.9 102 145 190.9 167 53.1 7. 1206.6 -8, 192 14 4227 10
(61.0t072.8) (8.0t0-4.3) (1391.2 t0 1616.8) (89t0-5.1) (8.1t0122) (-20.0t0-8.9) (149.81023L5)  (22.2t0-109) (49.9t055.9) (-10.0t0-6.1) (11503 to 1256.9) (-10.8t0-6.9) (10.6t029.9) (15t052) (244.4 10 644.7) (18t04.6)
Southern Latin America 64.2 3 15001 .0 7.0 - 150.3 8. 518 - y 6. 161 9.7 340.7 8.0
(58.2t071.8) (7.2t0-05) (1374.6 to 1654.7) (-8.8t0-15) (5.7t08.6) (15.4t04.8) (130.4 t0 195.5) (17.4t02.9) (48.6 10 55.3) (-9.2t0-29) (1163.6 to 1313.1) (105t0-32) (8.7t0252) (3.0t016.7) (188.3 0 530.8) (L6t015.2)
Argentina 69.6 2.1 1653.1 E 7.7 R 1782 8.7 57.3 4.1 1385.3 . 164 124 3510 109
(635t077.1) (6.1t01.9) (1520.2 10 1811.0) (8.0t00.7) (6.1t09.7) (16.4105.8) (142,810 223.6) (1841035) (53.8061.0) (80t0-0.2) (1306.9 to 1469.9) (9.6t0-11) (87t026.1) (5.0t020.4) (190.2 t0 556.0) (3.7t0185)
Chile 492 6. 1092.2 7.1 54 5.2 1138 -6. 365 8.1 8323 8. 152 01 3137 10
(42.81057.4) (-10.6t0-2.4) (968.8 to 1254.4) (11.410-2.6) (8.4106.7) (-14.6t05.5) (92.7t0 142.7) (16.2t039) (33.1t0 40.8) (124t0-4.1) (764.1t0.9233) (12.9t0-3.9) (86023.2) (63t07.0) (183.1t0 472.6) (72060
Uruguay 79.4 3. -4 y ! ! -1 6.6 6. 1611.2 7. . 234 .
(72.6t087.4) (7.81015) (1735.8 to 2061.4) (95t00.7) (6.0t0 10.6) (1111014.8) (145.3 10 253.0) (13.1t011.8) (62.3t070.7) (11.0t0-2.4) (1507.3 t0 1717.6) (12.2t0-28) (9-1t027.0) (9.8t040.5) (199.6 to 574.8) (8.0t038.0)
Western Europe 63.8 -8.0 14223 9.8 123 12,9 2408 158 518 K T 110 148 05 3035 12
(58.4t069.7) (-9.7t0-62) (13217 t0 1536.8) (118t0-7.7) (10.2t014.3) (17.3t0-86) (207.3t02936)  (-20.6t0-11.1) (48.41054.9) (11.0t0-7.9) (1119.3 0 1229.4) (12.9t0-9.2) (75t0237) (3.1t02.4) (161.4 t0 480.8) (-4.0t01.9)
Andorra 76.5 3.9 -4.8 167 8.8 3418 -102 628 5.8 14322 65 164 71 6.4
(59.2t096.6) (214t0165) (1310.9 t0 2200.4) (-23.21016.7) (11.3t023.3) (-29.11016.0) (227.0t0498.5) (315t015.4) (48.21078.0) (2271014.0) (1082.1 10 1819.1) (-2831014.5) (861027.4) (12310303) (185.0t0576.0) (142t0315)
Austria 54.9 106 129 9.0 -18.4 196.6 218 456 113 1062.2 136 117 32 2430 -
(50.1t0 603) (139t0-7.2) (1155.7 t0 1361.7) (16.8t0-9.1) (7.1t011.2) (-26.8t0-9.7) (149.710247.8)  (-30.1t0-132) (42.8t0 48.4) (147t0-7.9) (1001.3 to 1124.2) (173t0-9.7) (6.0t018.8) (87t033) (126.7 t0 385.8) (1090 1.5)
Belgium 70.2 -8.1 1559.8 -11.2 16.2 -13.6 3274 -17.9 58.2 9.6 3 -12.4 13.8 33 2833 08
(64.8t076.3) (117t0-45) (1448.9 to 1685.0) (15.1t0-7.1) (13.11019.2) (21.7t0-5.6) (263.810395.3) (262t0-9.3) (54.6 t0 61.8) (13.0t0-6.3) (1244.4 10 1392.0) (163t0-8.5) (69t022.7) (3.1t0104) (143.8 t0 458.6) (-5.6t07.9)
Cyprus 52.0 9. 1096.3 K 89 211 169.4 215 426 9.7 915.0 . 128 6.8 2480 6.0
45.0060.2) (19.3100.5) (957.2t0 1257.5) (193100.5) (7.0t011.1) (33310-7.3) (134.310210.1) (33.0t0-8.4) (37.7t047.7) (19.8100.8) (814.5 10 1020.0) (19.8t00.9) (5.9t021.8) (16.8t04.6) (117.7 10 416.5) (163105.1)
Denmark 757 169 1602.2 -18.2 1456 19.7 287.1 218 64.3 191 . 202 139 E 283.1 K
(6920 82.6) (208t0-127)  (14773101747.7)  (224t0-137) | (1181017.8)  (289t0-103)  (228.1t03535)  (-312t0-12.0) (59.3t069.1) (229t0-152)  (1272.0t014634)  (-243t0-16.0) (7.1t022.5) (11.0t02.7) (1463 to 450.6) (124t013)
Finland 454 . . . . 132 168 4.2 7. 107 . 1
(40.4t051.4) (112t0-15) (873.4 10 1103.0) (18.7t0-3.6) (6.4t010.4) (-24.8t0-0.7) (120.9 t0 202.6) (283t0-4.3) (316 to 36.6) (123t0-3.1) (702.7 10 810.9) (-15.5t0-4.9) (6.5t020.4) (5.7t07.4) (135.6t0 411.8) (841052)
France 65.5 9.1 1536.9 411 142 K 315.0 -10.9 543 104 1297.4 124 12 2.7 238.3 3.5
(60.0t0 70.8) (125t0-5.8) (143130 1646.9) (15.2t0-7.2) (113t016.9) (195t022) (248.410379.3) (222101 (50.5 t0 57.6) (136t0-7.1) (1220.4 t0 1368.5) (16.1t0-8.7) (6.1t017.7) (841028) (1303103723) (9.9t02.5)
Germany 66.2 8. 1490.5 9.5 -15.8 . 185 3.5 101 12346 109 . : 350.9 :
(60.1t0 72.8) (12.0t0-5.1) (1365.7 t0 1628.7) (133t0-5.5) (9.1t013.7) (-245t0-64) (184.6 t0 286.8) (27.0t0-9.2) (50.1 to 56.4) (133t0-7.0) (1167.7 to 1304.1) (143t0-7.2) (871027.8) (3.1t0109) (185.4t0 562.6) (36t011.0)
Greece 69.9 K 1567.4 EY 110 115 2309 137 60.8 00 1377.9 EY 134 62 2776 64
(64.0t075.5) (45t04.2) (1444.1 10 1692.1) (63t03.6) (8:2t014.4) (-21.8t0-06) (180.0t0317.7) (-235t0-3.0) (56.7 to 64.4) (-431t04.7) (1292.4 to 1461.3) (6203.8) (6.4t022.5) (0.7t0132) (135.9 to 464.5) (0.7t013.8)
Iceland 496 1456 1097.4 -13.0 7.7 147 153.4 121 106 17.0 906.0 -15.4 . 3.0 225 15
(43.6t056.4) (221t0-5.7) (975.5 10 1241.3) (21.1t0-38) (5.9t09.6) (267t013) (118.2t0 190.8) (25.2104.) (36.2t045.1) (-266t0-8.8) (820.3 t0 1005.3) (23.410-67) (6.0t018.3) (122107.9) (133.210383.5) (11210103)
Ireland 619 102 1307.4 15 2.0 -18.4 1728 197 511 133 1087.5 142 146 103 295.4 7.9
(56.0t0 68.3) (15.1t0-49) (1191.2 t0 1441.9) (-16.9t0-5.9) (6.6t011.6) (-29.9t0-4.5) (126810227.3) (3141060 (46.8t054.8) (17.7t0-8.6) (1010.9 to 1170.0) (18.8t0-9.2) (77t023.2) (1.1t020.0) (161.0t0 463.0) (15t018.1)
Israel 472 119 1012.7 126 69 -18.9 146.7 201 36.4 121 795.5 132 129 140 255.9 116
(41.810533) (-15.6t0-7.9) (909.9 to 1135.0) (16.7t0-7.9) (5.4t08.4) (27.410-103)  (1154101785)  (-280t0-115) (33.5t039.2) (-16.0t0-7.9) (738.1t0 853.6) (173t0-8.4) (6.61020.9) (-20.1t0-7.4) (1326 t0 404.5) (17.6t0-5.4)
Italy 57.8 106 1264.8 116 126 -15. 247.4 182 461 109 1027.7 120 135 128 276.5 119
(52.2t064.0) (125t0-8.7) (1163.8 t0 1382.4) (13.4t0-9.6) (104t0147)  (204t0-10.8)  (204810288.7) (234 t0-135) (42.4t049.0) (129t0-8.7) (964.1 to 1083.5) (-14.0t0-10.0) (6.5t022.4) (16.8t0-7.4) (136.9 t0 452.9) (-15.8t0-6.8)
Luxembourg 60.1 168 13139 186 118 213 2392 235 487 195 1081.2 211 150 19 3000 0.1
(51.8t0702) (-262t0-6.4) (1137.0t0 1524.5) (-28.1t0-8.0) (89t015.1) (-34.7t0-45) (177.2t0 307.4) (-36.8t0-7.3) (42.7t055.2) (-287t0-9.6) (952.4 t0 1228.5) (-30.6to-11.1) (75t025.6) (118t016.1) (154.1t0 501.2) (1331013.9)
Malta 473 107 1066.5 B . 181 . 7.5 7.3 116 . 101 . - -5
(40.8054.8) (189t0-1.2) (928.3 10 1225.2) (-18.6t00.5) (74t011.7) (-29.5t0-4.8) (149.810239.0) (295t0-3.1) (333t0413) (199t0-2.2) (775.9 t0 965.0) (193t00.0) (570 20.0) (-15.8t04.5) (119.2 t0 410.4) (16.1t04.9)
Monaco 108.1 - 2443.0 7. 2.1 124 498.5 140 87.2 81 2005.4 87 2.4 44 s12.4 35
(85.9t0129.4) (21.7109.0) (1906.6 to 2995.8) (-24.11010.3) (17.0t031.8) (293t082) (344.0t0 678.7) (325107.4) (69.0t0 104.1) (-23.0t08.) (15713 to 2452.0) (253t09.7) (12310406)  (12.9t022.0) (261.8 10 839.6) (15.0t023.3)
Netherlands -8 116 -15.6 . 197 636 05 . 136 147 34 15
(70.4t084.3) (123t0-46) (1509.8to 1787.0) (15.7t0-7.3) (1450 204) (-23.0t0-85) (281010397.1)  (27.2t0-117) (58.81067.9) (18.1t0-6.9) (12806 to 1454.4) (175t0-9.5) (72t0238) (27t0103) (1517 10477.9) (-4.9t08.4)
Norway 49.1 17.3 10515 19.5 %4 210 180.8 241 37.4 224 825.1 236 120 14 239.1 17
(43.91055.0) (-204t0-14.3) (955.4 to 1163.8) (-22510-16.5) (75t011.8) (27.2t0-143)  (141410227.4)  (306t0-17.2) (34.4t0 40.0) (-25.2t0-19.8) (7713108783 (-26.4t0-21.0) (5:81019.9) (341065) (117.4t0 391.0) (65t03.2)
Portugal 53.7 101 13010 121 53 115 1216 147 44.0 11 1098.3 129 136 6.2 2886 7.8
(48.1t060.5) (13.8t0-6.3) (1177.7 to 1446.5) (165t0-7.7) (38t07.0) (21.81003) (86.8t0 161.0) (-24.80-3.9) (40.7 t047.3) (149t0-7.4) (1022.4 10 1179.2) (17.4t0-8.4) (6.6t022.2) (11.2t0-05) (145.5 t0 467.9) (133t0-15)
San Marino 67.9 45 1477.9 E 128 12 . 0.7 s4.9 6.7 12183 . 150 40 302.1 5.0
(44.6t0 98.5) (293t029.7) (941.4 10 2210.1) (302t032.7) (7.2t0205) (3141042.7) (138.9 10 422.8) (31.9t046.2) (36.0t0 78.9) (-30.9t026.0) (7705 t0 1821.5) (-3161029.9) (6.7t029.1) (227t039.5) (133.0t0584.5) (2331043.9)
Spain 60.6 6. 14119 - 89 129 190.4 161 50.4 7. 12022 EY 148 - 309.3 E
(55410 66.8) (103t0-3.2) (1307.1t0 1536.8) (125t0-4.6) (6.8t0113) (-23.0t0-17) (1435 t0 244.8) (258t0-5.2) (46.9t053.3) (-109t0-3.9) (1130.7 to 1273.5) (-13.0t0-4.9) (75t023.7) (9.8t011) (165.1t0 492.6) (-11.0t00.5)
Sweden 481 . 1007.6 8. 67 119 168 8.5 6. 0. . 12 1
(43.41053.0) (85t0-2.7) (924.3 10 1102.9) (116 t0-6.0) (5.2t08.7) (19.4t0-4.9) (97.1t0 166.0) (23.810-9.7) (35.5 t0 40.9) (97t0-3.9) (766.9 t0 863.3) (127t0-7.1) (6.1t018.7) (-43t06.9) (124.7 10 369.7) (-6.5t04.6)
Switzerland 50.7 417 11035 -15.1 100 204 2007 238 a7 131 919.8 -16.7 105 2.5 2125 4.0
45.7t055.7) (153t0-7.8) (1009.1t012035)  (-19.1t0-10.7) (8.0t012.0) (287t0-117)  (1604102442)  (32.6t0-14.8) (38.3t044.5) (165t0-9.3) (855.9 t0 982.5) (-20.4t0-12.5) (52t017.1) (8.0t05.5) (107.1t0 342.6) (9.9t043)
United Kingdom 738 2. -5 7.1 . -10. 57.8 55 . 7. . . 390.0 .
(67.6t0 80.5) (-49t0-0.6) (1429.6 t0 1673.8) (72t0-28) (13810 18.6) (-10.8t0-3.5) (256.8 t0 348.6) (15.1t0-6.8) (54.0t0 61.1) (75t0-35) (1169.2 to 1290.6) (-93t0-5.2) (10.1t0 30.8) (6.7t015.2) (211.0t0 611.0) (4.1t0126)
Latin America and 395 7. 948.2 8.4 a3 114 98.3 122 303 118 737.4 4121 103 68 2324 65
Caribbean (38.3t045.8) (14.3t0-0.) (830.9 to0 1092.9) (-15.2t0-0.7) (3.6t05.2) (-19.0t0-2.6) (80.8t0118.5) (-20.1t0-29) (27.5t034.0) (17.8t0-5.4) (669.9 0 825.3) (18.4t0-5.1) (5.7t016.1) (-0.8t015.3) (132.4 0 358.3) (14t015.6)
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. Death Death DALY DALY Death Death DALY DALY Death Death DALY DALY Death Death DALY DALY
jocaticn ASR 9% change ASR % change ASR % change ASR 9% change ASR 9% change ASR % change ASR % change ASR % change
Andean Latin America 332 8. ! 9. % 113 . 118 230 121 y 132 . § § x

(25.2t044.0) (24.4t010.0) (590.5 to 1036.4) (-26.7t010.1) (3.0t05.9) (315t012.1) (65.0t0118.2) (32.8t013.8) (17.9t030.1) (27.2t05.1) (428.0t07203) (-29.9t05.5) (5.3t014.8) (11.8t028.1) (119.8t0323.2) (13.2t029.3)
Bolivia 50.3 45 1168.0 17 6.3 32 1335 0.5 36.6 17 861.6 -0.9 126 18.7 279.8 16.2
(35.81068.8) (113t0221) (825.6 to 1609.4) (15.81022.2) (3.9t09.3) (1821027.3) (84.0t0197.1) (-21.8t025.7) (26.4t049.7) (14.1t018.5) (615.0 to 1186.3) (-18.5t020.0) (6:8t021.0) (0.5t040.7) (151.0t0 457.6) (-3.6t0402)
Ecuador 358 k3 . 6. 34 8. X 83 5.3 107 -108 11.0 97 82
(26.7t047.7) (-253t018.4) (595.7 to 1091.0) (27.41019.6) (23t048) (-30.0t019.8) (48.9t0101.3) (-31.0t0209) (19.5t033.1) (-28.81011.8) (434.8 10 763.7) (-31.0t0 13.8) (62t017.5) (12.81039.6) (139.810378.3) (15.11038.7)
Peru 276 4.1 662.8 -15.4 39 -17.0 87.0 173 18.4 -18.4 453.7 -19.7 7.7 15 1720 11
(19.81038.8) (-38.11016.6) (470.4t0 931.6) (-40.51016.9) (26t05.5) (-43.91017.6) (57.410123.6) (-44.71020.1) (13.41025.4) (41.51010.7) (324.80632.9) (44.1t011.2) (4.1t012.8) (-26.11037.7) (93.6 t0 280.1) (-27.61039.8)
Caribbean 53.3 X 1287.7 R ¥ 5 y 01 43.0 EX ] L ki 1 g i
(48.6 t0 62.7) (120t0147)  (1068.2t015146)  (-12.2t016.1) (3.9t07.0) (-18.9t019.2) (92.4t0165.9) (18.0t020.3) (37.2t049.2) (148t012.1) (8915 t0 1202.5) (14.7t013.1) (7.0t021.4) (-0.9t031.3) (162.4 t0 472.8) (15t033.5)
Antigua and Barbuda 414 36 9338 29 23 32 53.2 3.9 303 04 690.2 0. 134 149 287.1 148
(335t0509) (-9.4t017.8) (756.2 to 1154.9) (1191018.8) (15t03.4) (-2351020.9) (35.4t076.5) (-24.1t0208) (26.2t035.4) (1241014.9) (585.6 t0 812.3) (14.6t015.9) (69t022.1) (0.0t030.7) (154.4 t0 469.2) (17t033.0)
The Bahamas 483 12 12171 ER 38 5.4 %43 K 35.1 26 896.6 2. 156 a7 368.2 50
(37.81061.2) (17.5t019.5) (9415 to 1560.7) (-19.0t021.4) (25t05.6) (-28:61024.3) (61.510139.2) (29.7t027.1) (28.0t043.4) (19.1t018.3) (707.7 0 1131.9) (2070 19.6) (831025.3) (12.31025.5) (198.9t0590.2) (13.51027.3)
Barbados 517 3.1 12012 14 238 59 65.1 29 36.1 21 8511 0.1 187 7.4 4112 72
(40.9t064.8) (139t021.2) (937.5 t0 1507.1) (-16.61021.8) (20t04.2) (1831036.3) (45.1t093.5) (21.9t034.4) (30.0t043.2) (14.410201) (696.2 t0 1036.2) (-17.810206) (1031029.8)  (10.1t025.7) (230.810649.7) (1161027.5)
Belize 401 0. 10314 - 51 5.2 1250 55 306 0. 793.0 EY 9.8 52 2360 59
(33.81047.3) (127t013.8) (874.2 10 1220.2) (13.81014.3) (3.7t06.8) (13.41028.0) (91.0t0 163.7) (143t028.3) (26.6t035.2) (13.41012.9) (680.6t0917.7) (-15.1t0 13.5) (56t015.3) (-8.6t020.1) (139.8 t0 358.7) (83t021.8)
Bermuda 51.0 -6. 1108.1 7. R -15.3 -16.8 7. -8.! B 21
(41.81062.7) (183t09.6) (906.5 to 1372.3) (-20.41010.6) (4.8t09.5) (-30.4t05.1) (97.410195.1) (335t04.4) (32.2t045.7) (19.8t08.5) (701.8t0 1009.2) (21.4108.9) (831024.3) (-11.01020.4) (181.4 t0 499.6) (12.6t021.1)
Cuba 67.8 01 15710 K 7.4 E 1730 3.9 56.9 2.4 13189 E 157 164 347.2 162
(54.7t082.7) (1670 20.5) (1259.3 10 1931.7) (-1891020.4) (4.9t0108) (-27.81026.5) (115.4 10 249.5) (27.7t0263) (46.6 to 68.6) (195t017.4) (1063.5 to 1601.9) (215t017.9) (83t026.3) (3.0t042.7) (1916 t0 568.7) (4.7t043.7)
Dominica 6.4 39 7.5 1333 401 .

Dominican Republic
Grenada

Guyana

Haiti

Jamaica

Puerto Rico

Saint Kitts and Nevis
Saint Lucia

Saint Vincent and
the Grenadines

Suriname
Trinidad and Tobago

United States Virgin
Islands

Central Latin America
Colombia

Costa Rica

El Salvador
Guatemala

Honduras

Mexico

Nicaragua

Panama

Venezuela

Tropical Latin America
Brazil
Paraguay

North Africa and
Middle East

North Africa and
Middle East

Afghanistan
Algeria

Bahrain

(443t072.1)
44.7
(34.0t0 58.5)
56.3
(48.3 10 65.9)
430
(32.6t056.2)
44.8
(28.1t061.6)
515
(39.8t066.2)
346
(25.4t045.7)
49.1
(39.0t061.7)
463
(37.6057.7)
4856
(40.5 0 58.8)
478
(39.1t058.9)
397
(20.1t053.5)
615
(49.7t074.7)

326
(26.4t040.2)
289

(21.4t039.0)
37.0
(27.21050.1)
307
(22.2t042.4)
335
(24.71045.8)
47.9
(37.21061.0)
30.9
(25.11037.8)
346
(27.1t043.8)
30.1
(22.21040.5)

435
(323t058.4)

a5

(40.2t0 49.8)
4.4

(40.0t049.7)
482

(37.1t0 62.5)
39.1
(33.7t045.2)
39.1
(33.7t045.2)

379
(27.7t049.5)
277

(222t034.2)
484

(-9.8022.0)
122
(-16.4t051.1)
(9.2t09.1)
15

(20.81027.7)

(17.81013.9)
20

(-18.5t026.7)

(255t019.1)
(5.9t024.7)
142
(-2.7t032.1)

119
(2.11028.8)

(-9.4t026.9)
4.
(27.61023.1)
1

(-15.9t07.7)

36
(-16.1 t0 10.6)
-109
(302t012.0)

3

(237t021.1)
59
(-18.61035.9)
-103
(-30.4t0 15.9)
95

(82t033.7)

(15.41010.7)
-4.5

(2031012.0)

(24.91021.0)
10
(22.410292)

-12.0
(15.2t0-8.8)
-12.3
(-15.4t0-9.0)

(-26.0t0 24.1)

(-7.6t010.8)

11
(-7.6t010.8)

(11.9t022.6)
7

(19.1t019.6)
-14.6

(1040.6 to 1705.7)
1066.5
(793.2 10 1427.8)
(1171.7 to 1587.5)
(838.3t01512.1)
1204.7

(733.810 1666.5)
1285.0
(986.3 to 1665.3)
812.1
(595.2 0 1077.2)

(878.4 10 1456.3)
(917.3 0 1411.5)

(1011.5 to 1472.3)

(973.5 to 1474.7)
(698.7t0 1313.0)
1409.4
(1113.0t0 1731.1)

785.8
(634.7 t0 965.8)
692.8
(508.6 to 932.8)

(6185 t0 1141.5)
7783
(559.6 to 1065.9)

(603.4 to 1132.9)

(864.5 to 1448.0)
7320
(597.8 t0 893.8)
784.4
(604.9 to 1008.4)
775
(523.9t0 961.3)

(795.3 t0 1464.0)
1072.8
(979.9 to 1186.1)
1070.8
(976,50 1184.8)
1154.7
(870.0t0 1512.6)

(782.2 to 1054.1)

908.3
(782.2 to 1054.1)

947.6
(649.5 t0 1274.2)

(482.7 t0 764.0)
903.3

(11.7t023.3)
14.9
(-16.6 t0 58.8)

(-9.6t0 12.4)
0.3

(2321029.2)
8

(-200t014.7)
24

(-19.8t029.1)

(-25.9t022.7)
80
(105t028.3)
102
(-7.7t029.2)

109
(-5.0t029.3)

80

(-9.9t029.9)
5

(-29.9t024.7)

(-180t010.3)

3.0
(165 t012.1)
-10.8
(-31.6 to 14.0)

3

(-24.81024.0)
35

(-22.5t035.5)
-10.8
(-33.0t0 18.2)
76

(12.8t035.4)

(148t0133)

(21810 16.4)

(-25.9t024.4)
15
(235t032.1)

131
(16.4t0-9.8)
134
(165t0-10.1)

(-27.6 0 26.8)
(9.6t09.4)

0.5
(-9.6t09.4)

35
(143t023.6)
0

(21.2t0203)
-14.8

(411083)
4.0
(25t06.1)
(29t05.9)
29
(19104.3)
57
(33109.5)
5.1
(35107.2)
18
(11t02.8)
(31105.2)
35
(23t04.9)

(21t04.2)

43
(2.9t06.0)

(17t04.5)
75
(55t09.7)

(3.0t04.9)
38
(2.5t05.4)
26
(17t03.8)
30
(19t04.5)
3.1
(2.2t04.2)
9.7
(6.1t014.4)
35
(28t04.3)
32
(23t043)
26
(17t03.9)
(35t08.0)

46
(3.8t05.6)

(38t05.6)
48
(33t06.7)

(52t07.9)
65
(52t07.9)
(3.2108.7)
29

(20t04.3)
10.7

(-15.2t036.1)
139

(-20.8 t0 64.5)
238
(39.1t0-8.7)
(-30.1t0 30.0)

2

(19.0t022.3)
00

(-25.6t032.9)
(-33.0t033.6)
14.7
(4.2t037.4)
187
(-5.7t048.2)
147
(-7.21040.2)

24
(-21.0t030.1)
-11.2
(37.9t023.1)
0.1

(17.0t019.5)

83
(217t08.4)
-14.4
(-35.6t0 13.0)

7.
(-30.5t020.2)
(31110 26.3)

-15.0
(-36.0t0 11.5)

103

(-108t037.3)

(209t07.1)

(-25.8t010.8)
137
(-35.2t014.8)

5

(-30.9t023.9)

155
(-21.0t0-10.0)
157
(21210-102)
-10.0
(-345t0 20.6)

(-19.0 t0 10.9)

-5.
(-19.0 t0 10.9)

(-260t018.5)
(236t023.1)
237

(9160 187.2)
9.7
(58.1t0 148.7)
(70.6 to 142.7)
757
(48.2t0110.9)
135.7
(78.410 224.0)
1258
(86.2t0178.3)
371
(22210603)
(67.3t0122.8)
833
(56.8 t0 118.0)

(51.0t0 102.4)

106.1
(71.8 t0 147.6)

(44.5t0115.1)
1699
(120.7 to 224.4)
(69.4t0111.6)
85.0
(57.4t01202)
(38.0t081.4)
712
(47.1t0107.8)
70.7
(49.8 0 96.7)
224.0
(1395 t0335.5)
783
(62.9t0 96.4)
(49.6t092.1)
59.0
(393t088.5)
1308

(84.9t0191.5)

104.2
(85.210124.7)

(85.1t0 124.9)
1111
(75210 155.5)

(120.9t0 183.2)

150.5
(120.9t0 183.2)

133.0
(73.310220.1)
67.0

(4451t097.8)
1839

(17.0t037.4)
17.7
(-20.2t072.8)

(-33.8t0-1.5)

(31510333)
4

(2051023.8)
06

(-25.81035.5)

(3331037.1)
199
(341047.2)
153
(-8.4t044.0)

36
(-9.0t039.9)

26
(-21.3t0315)
-10.7
(37.9t025.3)
11

(17.11022.1)

79
(-21.8t010.3)
142

(-36.6 t0 14.9)

84

(3161021.0)

(3171027.2)
-15.1

(-37.6 0 13.4)
89

(14.1t040.1)

(-20.7109.0)
68
(2591015.6)
116
(3431018.1)

6

(3161025.5)

-17.6
(23.1t0-12.1)
-17.¢
(234t0-123)
103
(35.71022.9)
75
(209t08.7)

75
(-209t08.7)

(-26.91020.4)
1

(2621022.7)
240

(32.81049.4)
37.7
(28.9t0 48.8)
403
(36.4t0445)
314
(24.71039.7)
349
(21.41047.0)
389
(31.0t048.7)
242
(18.61030.7)
3.9
(2831041.0)
346
(29.4 0 40.9)
6.2
(316t0415)
379
(31.8t045.2)
8.2
(21.61037.0)
216
(34.41048.6)

235
(19.9t027.9)
209

(16.1t0 27.5)
7.6
(21.3t036.3)
225
(16.6 t0 30.0)
259
(19.6 to 34.9)
34.0
(27.1t0 42.5)
214
(18.0t025.2)
262
(21.1t032.3)
24
(17.1029.0)

3.6
(255t043.8)

359

(33.0t038.6)
5.8

(33.0t0385)
406

(31.2t051.7)
29.9
(26.5 t0 33.6)
29.9
(26.5 t0 33.6)

274
(202t035.4)
209

(16.9t025.5)
319

24
(11,510 20.1)
83
(-18.9t0 46.1)
(-11.7t06.8)
(-23.11024.0)
6.8
(20.5t010.7)
19
(-21.4t0 21.9)
85
(28.1t015.9)
(9.91022.7)
10.1
(-6.1t027.1)
(-3.9t026.6)
41
(-12.4t0 23.4)
7.
(29.7t019.7)
77
(21.1t0 6.4)
8.0
(-20.0t05.9)

-14.8
(-333t07.8)

7.
(267t016.1)
38
(-207t033.5)

.4
(333t0116)
62
(1040 28.9)
(20.1t04.6)
81
(2331080)
9.4
(292t014.4)

2

(24610 25.0)

-15.6
(186 t0-12.6)

158
(18810-12.8)
5.9
(2831019.7)

(-10.6t07.5)

EX
(-10.6t07.5)

14
(1461018.5)
.1

(2281016.4)
-16.5

(781.7101222.1)
882.7
(659.5 to 1158.3)

(887.2t0 1116.0)
849.9
(649.6 0 1097.4)
968.5
(572.4101338.9)
987.6
(776.5 to 1254.0)
572.4
(435.1 0 735.4)

(629.4 0 1005.8)
8616
(723.7t0 1031.1)

(802.3 to 1088.1)

963.2
(802.3 to 1160.8)

(520.1t0 930.6)
961.9
(773.8101153.9)

572.3
(479.0t0 684.3)
5122
(388.410 677.6)

(483.2 10 842.8)
584.6
(424.6t0 791.1)
647.4

(479.0 t0 880.7)
803.7
(625.3 10 1021.0)
507.3

(426.0 t0 605.6)
605.6
(477.310758.6)
543.1
(407.3 t0 708.7)

(635.0t01129.3)

876.2
(819.5t0 936.0)

(818.0t0933.4)
977.3
(731.1t0 1269.0)

(614.0t0 784.7)

695.0
(614.0t0 784.7)

687.6
(477.810922.1)
463.0
(368.4 t0 572.0)
589.5

18
(13.61021.2)
105

(-20.2t054.1)
-0.
(-10.9t0 10.6)

(-26.01026.1)

(-23.11011.0)

-1

(-22.5t025.0)

(27.91019.8)
(14.41026.2)
63
(-11.0t0 25.1)

(-7.3t027.1)

5.1
(-13.2t0 26.4)
-8.
(-32.1t021.5)

(235t08.1)

73
(-204t08.0)
-14.7
(-345t09.1)

6.

(-27.81019.1)
13

(-2451032.7)
139
(-35.0t013.9)
41

(-15.41030.8)

(193106.9)

7.

(25.41011.8)

(3031017.6)
1

(-25.41028.4)

-16.3
(-19.4t0-13.3)

-166
(19.6t0-135)

(-29.9t023.5)

3.

(12.4t06.2)
3.
(124t06.2)

02

(16.81019.1)

(-25.01016.8)
-16.8

(9.6029.5)
8.4
(4.2t014.2)

(10.1t029.1)
131
(6.7t022.4)

83
(33t016.1)
152

(8.1t025.4)
139
(7.61022.9)
(9.1t027.8)
142
(7.41023.5)
(7.5t023.0)

12.9
(6.4t022.3)

(7.5t024.4)
22.6
(12.710353)

9.7
(5.2t015.8)
80
(4.1t014.1)
(6.0t019.5)
83
(4.2t014.2)
76

(3.6t013.3)
125
(6.2t021.1)
104
(5.71016.6)
89
(4.5 t014.7)
87
(4.41015.2)

(5.0t019.0)

105
(6.0t016.1)

(6.0t0 16.1)
98
(5.0t0 16.6)

(62t017.5)

111
(62t017.5)

109
(5.4t018.5)
86
(4.71013.7)
209

(-4.0t029.6)
40.9
(5.3t093.4)
(10t023.2)
143
(103t042.7)
126
(331033.5)
143
(-8.6t039.8)
11
(-21.7t0 25.6)
186
(39t037.1)
266
(8.8047.0)

(5.7t040.5)

209
(1.4t043.0)

(-201t033.4)
35
(83t014.2)

107
(2410263)
12

(-20.8t027.6)
103
(13.1t038.7)
19.4
(103 t053.1)
6.4
(-17.4 0 36.5)
208
(1.61046.9)
124
(-1.91028.6)
130
(431031.9)
17.9
(-7.01049.8)
139
(11.5t044.2)
24
(17t07.4)
21
(20t07.2)
17.8
(-9.8t050.5)
14.0
(4.41024.2)
14.0
(4.41024.2)

281
(7.5t057.7)
126

(-6.5t036.9)
96

(2093 10 626.9)
205.0
(107.3t0338.1)

(237.9t0651.8)
316.4
(162.8t0 540.1)
193.1
(77.9t0381.8)
3482
(186.0t0 579.7)
3156
(176.210515.7)

(206.2 10 612.6)
319.9
(167.9 10 525.9)

(176.5t0519.7)

295.9
(151.2t0 501.4)

(174.2 10 556.9)
496.9
(283.710771.0)

(1215 t0 352.2)
1783
(92.0t0307.1)

(132.9t0414.8)
1895
(97.210323.0)
1717
(84.4 10 297.4)
2777
(139310 468.7)
2388
(134.410373.1)
187.0
(95.6 t0 305.0)
191.8
(98.5 10 330.4)

(115.0t0 429.2)

236.1
(139.8t0357.3)

(140.0t0 357.5)
217.2
(111.9 t0 367.3)

(145.3 t0393.1)

2516
(145.3 10 393.1)

262.8
(132.810448.4)
179.2
(97.9t0 286.4)
390.0

(-4.7t032.9)
45.2
(5.1t0 104.8)
(111025.5)
14.2
(123t045.9)
121
(-4.41034.9)
14.6
(10.0t042.1)
01
(21.8t028.2)
(22t041.1)
2.4
(5.7t046.8)
(5.8t044.2)

210
(0.3t044.0)

(-21.9t035.5)
38
(-9.8t016.4)
119
(23t028.1)
22
(21.11029.7)
(14.6t041.3)
183
(123t053.1)
79
(-18.3t041.4)
206
(15t051.8)
136
(1.6t030.8)
158
(39t039.1)
19.0
(83t053.2)

(12.5t0 47.6)

10
(-3.1t05.9)
07
(34105.4)
175
(-12.0t0 51.7)

(2.6 t0 23.8)

131
(2.6 t0 23.8)

262
(4.2t057.6)
122

(8.41039.1)
-9.5

236



Al risk factors* Environmental and occupational risks* Behavioural risks* Metabolic risks*
. Death Death DALY DALY Death Death DALY DALY Death Death DALY DALY Death Death DALY DALY
jocaticn ASR % change ASR % change ASR % change ASR % change ASR 9% change ASR % change ASR % change ASR % change
(37610616) (290t014) (695.7 to 1158.9) (3011030) (7at014.4) (. z to 20) (1283 10250.0) [42710-18) (5310393 (314103 (3623 10 7309) (3261013) (107 0343) (245107.4) (205810 628.8) (2531092
Egypt 353 . ! . : 253 . . 0. . . :
(25.4t047.6) 1-20,4 w z7.3) (633.2 10 1217.0) (2211029.0) (22t048) (-23. 5 m 305) (57.410125.4) (-25.0t032.7) (18.7t033.7) (215t025.6) (455.6 10 847.8) (-236t0263) (6:81020.6) (-15.11038.0) (172.1 10 5189) (-17.5 m 38.2)
Iran 308 684.9 109 39 7.5 89.9 67 233 81 5169 75 88 26 190.7
(2731035.5) . z © 18 8) (606.8 to 784.3) (5.4 © 15 2) (32 on 8) (05 © 15 7 (72.7t0109.1) (-0:2t015.1) (21 3 o zs 0) (2.7 0 15.5) (476.4 10 576.8) (21 o] 15.1) (@9 o 13 6) (19 4(0 39.6) (107.7 t0 293.7) (18 5 o 38 3)
Iraq 433 . . 59 : 289.8
(38.1t053.4) (zsw 35 0) (753.5 10 1270.9) (sato 33 0) 5. Aw 10.0) (luzto 36.4) (115.7 10 230.1) (15.2t032.0) 1262[0 39.6) 159:0 31 8) (584.6 10 928.0) 1100t0 20.4) (ss:o 21 5) <1ozw 52.8) (146.9 t0 491.1) 155:0 51 6)
Jordan 39.2 5.1 858.2 - 52 119 1119 115 298 7.2 6524 6. 131 29 2819
(323t047.5) (-202t011.8) (706.1t0 1041.3) (207 m 13.) (38107.0) (-3091010.3) (81.3t0 150.4) (313t0122) (24.7t035.4) (23.1t0105) (536.3t0777.1) (-23.2t0125) (7.610203) (13.0t022.5) (164.7 t0 433.3) (-14.0 m 228)
Kuwait 297 14 6015 - 48 119 93.1 5.1 202 30 403.8 6. 122 25 2482 -
(23.81036.8) (-15.6t0 15.5) (487.1t0 745.2) (-19.0t0 12.0) (36t06.2) (-11.0t0 40.0) (69.6 to 120.0) (-15.9t031.6) (16,6 t0 24.1) (-186t015.1) (332.4 t0 484.5) (22.1t011.4) (7.0t018.8) (1131019.8) (147.0t0374.2) (1421017.1)
Lebanon 65.1 03 1461.0 20 7.6 9.8 179.7 8.4 528 E 1184.4 04 186 125 399.0 144
(53.51084.6) (11.5t013.8) (1189.6 to 1883.6) (12.61018.2) (5.2t011.2) (-23.0t05.6) (123.1t0 264.2) (22.7t08:5) (44.0t068.9) (13.6012.0) (972310 1522.1) (140t016.7) (9.6t0315) (1.61029.2) (21140 674.0) (2.81034.4)
Libya 45.0 E 1071.1 0.0 61 120 1463 116 336 07 8012 K 15.1 43 347.9 45
(3.21056.9) (21.0t022.5) (808.8 to 1366.7) (-20 9 to 24.5) (4.0t08.7) (3251013.3) (96.40211.7) (328t0148) (25.7t0415) (2121023.0) (609.0 0 1002.9) (2161025.7) (7.9t025.6) (-16.31026.8) (179.810583.9) (-16.61028.9)
Morocco 343 107 y . 130 140.7 260 55 : . . 336 204.9 ]
(25.5t042.5) (-9.1t034.9) (623.3 t0 1073.4) (-13. 5 m 311) (3.7t07.9) (116044.3) (92.9t0 204.0) (-14.9t0 40.9) (19.7t031.7) (13.1t029.4) (490.9 to 808.8) (17.5t025.4) (#3t015.5) (10.6t0 61.6) (98.0t0 358.9) (8.6t0612)
Oman 27.9 -13.9 581.8 -20.5 48 -25.0 98.2 -29.9 16.6 -18.3 3421 -25.2 117 -0.9 2459 -7.1
(22.81034.2) (-24.0t0-2.0) (4635 t0 724.0) (-3141t0-60) (37t062) (-39.2t0-4.6) (73.1101312) (-48.6t0-7.6) (14.2t019.5) (28.1t0-6.3) (286.7t0 414.6) (-35.8t0-11.0) (6.7t017.9) (12,610 12.0) (144.1t0374.3) (19.8t08.4)
Palestine 524 . : . . . 407 . . . . .
(4370 62.8) (25t0 34 0) (973.9 10 1414.3) (32t034.4) (4.9t09.1) (990300 (117.5 10 214.9) (9.7t032) (34.7 10 46.6) (-5.8t027.7) (766.6 to 1043.8) (7.0t028.9) (781027.8) (14.0t058.6) (177.410597.9) (12.71057.5)
Qatar 604 - 1074.1 159 82 148 155.0 204 369 91 653.7 156 305 84 537.9 149
(46.7t076.7) (-25. am 9.8) (816.4 10 1389.3) (326 m 4.2) (59t011.1) (352t011.4) (107.810217.2) (425t07.6) (28.9t045.5) (271 o 122) (499.3 10 829.5) (337t062) (17.7t047.0)  (238t0112) (310.2 t0 838.4) (-303t04.9)
Saudi Arabia 26.1 2.1 609.3 31 7. 734 K 166 389.7 3. 116 60 262.8 85
(20.71032.6) (15.8t014.2) (475.410773.7) (16710 17 7) (23t04.0) (-24.21012.0) (51.7t0 94.8) (-25.71014.0) (13.6 10 20.0) (18, u to 11 6) (312.0t0 480.6) (19.6t0 13.9) (6.9t017.4) (9.0t023.7) (158.6 t0 394.4) (891028.2)
Sudan 285 7.4 660.7 49 33 - 79.1 32 2.1 20 500.9 0. 7.9 365 180.3 345
(19.81037.9) (7.91026.6) (452.1t0 902.9) (1221025.7) (20t05.4) (2141023.5) (48.310126.6) (2381025.1) (15.81029.0) (1271020.7) (353.7 10 688.0) (16.2t019.0) (4.0t013.7) (15.6 10 64.9) (90.7 t0 311.8) (11910 63.4)
Syria 27.7 4.1 6317 E 34 105 822 X 213 -7 4816 5. 80 63 179.3 7.1
(20.4036.2) (255t0223) (456.7 to 845.3) (26.71026.1) (24t048) (33.0t015.4) (57.0t0 1186) (339t019.7) (16.1t027.5) (2731019.7) (352,910 636.7) (-28.4t0232) (#.1t013.4) (17.71035.4) (90.9 to 304.6) (-1921040.3)
Tunisia 390 E . EX 59 6. 7.2 18 -4, 3. . 85 98
(28.7t053.1) (28310 25.6) (642.5 t0 1233.0) (2531028.3) (3.8t08.9) (-3031024.6) (91.9t0217.5) (313t025.4) (235t042.8) (-26.0t023.1) (527.3109923) (-27.0t025.6) (5.0t019.3) (14.11039.6) (1047 to 416.6) (1421043.1)
Turkey 57.0 56 13456 E 142 Ei 3331 3.1 5.6 -8.0 1088.9 K 130 34 287.8 28

United Arab Emirates
Yemen

South Asia

South Asia
Bangladesh

Bhutan

India

Nepal

Pakistan

Southeast Asia, East Asia,
and Oceania

East Asia
China

North Korea

Taiwan (Province of China)
Oceania

American Samoa

Cook Islands

Federated States of
Micronesia

Fili
Guam

Kiribati

Marshall Islands

Nauru

Nive

Northern Mariana slands
Palau

Papua New Guinea

(45.4t0 70.7)
593
(45.5(0 76.0)
(24 o \o 41 5)
(27. s to 37 6)
324
(27.81037.6)
267
(19810 36.6)
29.1
(22.81036.4)
311
(26.1t037.1)
336
(262t041.1)
533
(42.6t0 66.1)
65.2
(55.3t0 75.8)
69.8
(58.0t0 83.0)
70.1
(58.3t083.7)
55.8
(45.1t0 68.6)

66.2
(51.5t086.9)
49.4

(38.1t063.0)
65.8
(53.6t080.5)
55.9
(45410 69.9)
776
(54.210103.5)

515
(38910 67.6)
50.1

(40.5 t0 60.9)
1035
(81.410125.7)
689
(48.4t093.4)
83.0
(60.5 t0 104.7)
617
(48.0t077.7)
818
(69.2t0 95.6)
825
(64.5 to 104.6)

(32.2t059.5)

(-25.71020.1)
-20.0
(-33.6t0-2.6)

14

(1058.9 to 1683.0)

(969.9 t0 1671.1)
751.4
(13 7 m 18.8) (556. 3 m 1003 7)

(-8. u to 1s 6) (695. 7m 939 6)
34

808.8
(8.0t016.6) (695.7 t0 939.6)
71 644.7
(2491011.8) (470.4 10 890.8)

(505.1 to 869.8)
775.8
(648.0t0 929.2)

(10.7t019.1)
68
(-7.8t023.7)

(7.410303)
6.1

(613.3 t0981.6)
13327

(-24.41018.5) (1066.6 to 1663.5)

2. 1484.5

(-20.1t07.5) (1263.4t0 1731.1)

(-23.6t08.8) (1307.0 to 1884.9)
8.

(242109.3) (1305.1 to 1897.9)
- 1463.0

(16.8108.1) (1151.2t0 18203)
55 1600.9

(-25.41020.8) uzzz 21021317)
14 1267.8

(-9.4t013.7) (956.4 to 1639.2)
23

(89t014.6) (1262.3 t0 1938.4)
03

(12.0t014.2) (1042.3 to 1657.0)
35 1983.9
(14.41023.0) (1318.1t0 2723.2)

32 1279.7
(1691027.7) (951.4 0 1695.6)
87

(931029.5) (1006.2 to 1528.6)
(13.9t011.2) (2141.0t0 3503.5)
05 1775.7
(1217.6 10 2436.7)
21148
(1508.0 to 2718.3)
1484.3

(1491t018.4)
31

(17.6t014.4)
(12.4t011.1) (1126.7t0 19103
18 1918.7
(12.4109.6) (1598.4 t0 2268.7)
08 2060.4
(15.8t017.8) (1592.8 to 2634.1)
1139.4

(123t015.9) (804.7 t0 1544.0)

(-27.61019.8)
-16.7
(-31.3 m 1.7)

(153(0212]

(9uo155)
23

(-9.4t015.5)
1
(-25.7t012.8)
19
(14.9t020.5)
49
(-9.7t0 22.0)

(96(0304}

(251(0199;

-7.

(-211t07.1)

92

(-24.9t09.5)
-9,

(-25.6t010.2)

(188109.7)

(-25.7t0 23.6)
05
(114 s m 14.0)
(9.8 m 17.1)
11
(13.4t016.8)
24

(-17.6t0 24.6)

19
(200(0290;

(95(0316'

(16.7 (o 11.5)
9

(17.4t018.1)
(-19.8t0 14.4)
(145t013.1)
2.4
(14.4t011.9)
(-18.2t0 18.5)
-02
(-14.2t0 17.0)

(10.1t019.1)

(42109.7)
38
uAmsm

(3. 3 to o 9)
41
(33t04.9)
34
(22t05.5)

(25t053)
38
(3.0t04.7)

(29t05.8)
77
(5.6t010.2)
125

(10.0t0 15.3)

140
(11.1t0 17.4)
141

(11.1t017.6)
122

(8.6t016.8)

(5.6t0 10.8)
87
(6.0 (o 1256)

momgm
5.0

(30t08.0)
100

(5.7t016.1)

3.1
(2. 0(04 5)

(3. 3 to 5 3)
63
(42t0838)
93
(5.1t015.2)
72

(4.0t011.9)
52
(31t083)

(5.8t012.5)
63
(36t011.0)
96
(6.41014.5)

(-35.3t020.2)
-183
(37.2t07.0)

(zzsmwu

(236.4t0 453.5)

(89.9t0199.9)
91.0

(58.0 \o 144 2)

(wuo 20.4) (786!0 117 7)
52 975

(-10.4 t0 20.4)

(333t021.1)

(78.6t0117.7)
811
(5160 132.8)

6.1 .
(12.5t026.6) (55.80116.7)
9.7 89.8

(-9.0t029.8) (71.1t0111.9)

15.6 g
(-9.8t042.5) (66.4t0133.3)

6.5 193.0
(-29.4t024.3) (139.0 to 258.8)

9. ¥
(-22.5t05.8) (218.9 t0 337.9)
9.9 304.7
(-24.3t07.4) (240.9 to 380.2)

-10.2 .
(249t07.6) (241.0t0385.4)

43 307.9
(-18.0t0 11.6) (209.0t0 432.5)

174.0
(123.910237.9)

206.3
(141.210298.1)

19
(-215t032.2)
13

(13010 15 9)
-17. ¥

(324 to 0.7) (87.80189.6)
02 1149

(17.9t022.3) (7010 178.5)
2

(-24.9t023.2) (126.6 to 398.6)

(-28.6023.5)

-1

(-25.4 t0 28.5)

723
(48.3 t0 104.6)

(82.3 10 200.1)

85 159.3
(-25.3t09.9) (104.2t0230.1)
7.8 2136
(-28.41017.0) (115.6t0352.3)
126 1716
(-34.5t013.6) (91.5 t0 291.4)
2.2 120.6

(-19.0t0 17.6)
7.

(233t010.4)
82

(72.910195.4)

(128.4 0 283.6)
154.0
(89.5 to 264.4)
2241
(148.310339.7)

(150(0&23]

(1ezmzzs)

(-36.8 10 20.0)
155
(35310106)

1239(0193)
(117:0199)
4.0

(-11.7 10 19.9)

(33.110202)
(1551026.2)
7.9
(11.1t027.9)
134
(112t042.4)

(30.81025.9)
-10.6
(-24.1t05.0)

-10.8
(-26.1t07.4)
111
(-26.8107.5)

(1931013.9)
2.2
(22.410333)
11
(-14.0 to 19.9)

-16.
(330 to 04)
08
(181 m 23.4)

1253(:;243)

(2951025.5)
20

(-22.71032.0)
1

(-26.710102)
(3031015.8)
133
(357t014.1)
20
(19.1t0183)

7

(2431010.6)
8.1
(-15.7 t0 40.5)

(17.71023.0)

(36.3t055.9)
39.0
130.9 m 47.5)
(21 1 m 35 2)
(23. 7 to 31 0)
271
(23.7t031.0)
235
(17.5t031.8)

3.6
(18.4t028.7)
26.0
(22.4t0 30.6)
29.0
(22.7t034.7)
431
(35.1t052.3)

56.2
(48.4 10 65.1)
60.7
(51.0 to 71.6)
61.0
(51.1t072.3)
486

(39.41058.5)

(43.0t0716)
371
(29, s m 6.5)
(38. 1 m 51 5)
40.1
(34. u m 47 8)
(42 3 to 73 0)
355
(26.51044.8)
378
(31.3t045.3)
915
(72.1101105)
509
(37.11066.6)
65.5
(49.3t0 81.6)
444
(363t053.1)
626
(53.71070.9)
63.4
(50.4 to 78.6)

334
(24.9t044.1)

(27.81017.2) (863.0t01348.4)
-19.9 .
(-35.5 m 3.2) (640.2 10 1028.8)
659.0
1145(:: 18.1) <4sezm 875 7)

(11, sm 12.9) (596. uo 732 9)
04

681.3
(11,60 12.9) (596.2 to 782.9)
91 567.6

(-26.5109.6) (417.810779.2)
(413.0t0 703.0)
654.4
(557.3t0774.7)

(13.5t015.9)
2.7

(-12. 7 to 19.0)

(11 u m 25.1)

-10.1
(29.1t015.0)

1525.4 10836.7)
1083.2
(881 sm 1330.4)
13

(-21.4t07.0)

(1094 0 to 1471.9)
98 ¥
(-24.8t08.4) (1143.3 0 1622.2)
99 13685
(256109.1) (1141.3 t0 1632.0)
6. 12795
(17.4107.3) (1007.0to 1577.7)
-8,

(27.5t017.7)

(11, ammo)

(1043.0 0 1760.2)
950.5
(740. z to uue 9)
1046.

(usm 105) (876.0to 1zz7 8)
33 930.2
(152t010.1) (761.7 10 1124.6)

29 1503.1
(-15.1t0 22.0) (1014.1 0 2053.7)
. 8932
(18 7 m 24.2) (644.0t0 1160.6)

941.9

(117(0269)

(767.0 to 1133.6)
X 2456.6
(14.2t0 10.9)

(1881.8 to 3064.1)

¥ 13096

(16910 16.4)
<73

(928.1t0 1755 7)
1658..

(-21.4109.0) (1204.1to 2112 2)
E 1063.2

(143t07.7) (830.8101314.1)
-3

(142107.2) (1216.3 to 1692.6)

38 1600.4
(1860 14.6) (1248.6 0 2018.0)
25

(15.1t0123) (628.9t0 1144.6)

(-29.4t0 16.9)
-17.3
(32.2100.9)
0.2

(-16.3 10 20.0)
EY

(127t011.8)
1.

(127t011.8)

91

(-27.61010.5)
-1,

(17.41016.5)
10
(13.41017.7)

(13.51025.4)
-103
(-29.71016.8)
-9.

(-22.8t06.7)

-10.4
(-26.4t09.0)
-105
(-268109.3)
67
(19.5t08.8)

7.
(-27.51020.5)

(14 uo 10.6)

1121m13n)

(- 150‘0 123)
(- zcomuz;

(zzsmzso;

(nnozaai

(172 \o 11.4)

(19310 15 8)
-8.

(-23.0t09.2)

(16.7 0 10.1)
4.0

(16.1t09.4)

(-20.81015.7)
3

(16.810133)

(6.7 t021.7)
(15.4t042.8)
4.7
21 m 8.8)
(2: 3 to s 7)
5.1
(23t08.7)
3.0
(11105.7)
(25t09.1)
49
(22t08.3)
45
(19108.0)
107
(4.8 t0 18.9)
95
(4.1t016.7)

26
(4.0t017.2)

(4.0t017.1)

5.4
(1.7t010.9)

(6.0t023.9)
128
(6.0 to zz 5)
(16. 3 m 44 1)
216
(1. 7 m 342)

(11 swao 0)

200
(1osw 32.1)

(8. 2 to 24 .4)
17.8
(8.6t029.8)
219
(9.4 t0 40.9)
234
(11.41039.8)
233
(11.9t039.2)
(13.9t039.1)
243
(12.2t040.5)

(4.0t019.2)

(17.3t031.2)
-17.9
(32.6t00.8)
121

(151.1t0 474.4)

(334.610928.2)
109.9
145&032 6) (493m 2004;
(54 s to 199 6)
1186
(54.9 10 199.6)

68.4

(18, o to 55 8)
34.0
(18.0t0 54.8)
15.9

(-6.2t044.8)

(27.4101283)
295 119.1

(1131053.2) (56.6 t0 204.3)
429 112.1

(22.0t068.7) (515t0188.1)
53.8 102.1

(26. om 59.9; (44.0t0 180.7)
2495

155(039 3) (1135104383
2181

(9.1 to zz 5) (98.4t0379.7)
03 210

(-15.5t020.8) (95.7 0 391.2)
05 2207

(-16.1t020.8) (95.9t0391.0)
55 1329

(7.9t021.6) (41.0t0270.2)

55
(-16.6t0 33.9) (142.7 10 537.5)
15 3257
(13 m 26.7) (150.9 o 565.8)

686.3

(407.5 10 1052.7)
504.6
(279.210805.2)
500.8

(34 m ZA 7)
9.0

(55 \o 26.2)

195(0 286) (311.2101025.3)

47122

10.1
(12.1t036.2) (265.910747.2)

(06t044.3) (211.5t0594.1)
38 4759
(9.91018.2) (244.6 10 787.7)
108 554.2
(5.7t031.8) (245.8 t0 1021.9)
185 596.1
(-2.8t045.2) (297.0t0997.2)
63 555.1
(5.71019.8) (288.7t0928.3)

(340.810893.7)
575.0
(298.210947.5)

(63t018.3)
80
(-8.5t028.8)

(-5.5t031.5) (105.9t0 494.7)

(-18.7 t0 32.6)
-14.2
1-30.2 106.4)

3.9
(5. 3 m 37 3)
(27. s to 55 7)
344
(17.6t055.7)
182
(-5.5t051.4)
(6.0t051.5)
426
(21.51069.4)
(25.6t094.6)
117
(-8.61040.6)
6.0
(-7.5t025.0)

2.0
(-13.9t025.1)

(-14.5t0 26.0)
59

(-9.81023.8)

62
(17.9037.2)
104
(aomzss)
(45t0267)
98
17axozsz;
(125(0299)

95
(143t038.0)

(-0.2 t0 45.0)
21
(129t017.5)
103
(7.7t033.5)
16.7
(-5.0t0 43.5)
57
(8.5t021.0)
(-8.6020.6)
76
(-10.1t030.0)

(81t033.3)

237



Al risk factors* Environmental and occupational risks* Behavioural risks* Metabolic risks*

. Death Death DALY DALY Death Death DALY DALY Death Death DALY DALY Death Death DALY DALY
jocaticn ASR % change ASR % change ASR % change ASR % change ASR 9% change ASR % change ASR % change ASR % change
Samoa w1 10 11354 16 39 Ex ES 74 333 X 8541 36 [EX] 62 3544 51

(35.6t055.5) (13.7t014.9) (879.1 to 1458.5) (16610 16.8) (27t05.3) (212t0113) (63.9t0128.2) (23.410123) (275 t0 40.6) (152t012.3) (676.7 t0 1077.4) (17.8t013.9) (731022.8) (10.1t024.7) (193.6t0575.7) (1241025.9)
Solomon slands 80.7 113 22502 114 152 5.9 3845 6.1 628 65 17257 59 195 375 557.2 0.1
(57.510108.9) (-4.41029.9) (1520.7 10 3126.7) (62t0332) (83t024.5) (12810302) (198.4 t0 6316) (145t0328) (45.31084.2) (8310237) (1159.5 to 2381.1) (-10.41026.4) (89t034.8) (14910 63.8) (2645 t0 974.1) (15.41070.0)
Tokelau 54.2 00 E a7 26 1075 19 409 2. ! 4.0 167 111 4151 103
(42.0t0702) (13.0t015.2) (1013.8 t0 1792.6) (15.11016.5) (25t08.7) (17.0t028.6) (55.9t0 198.9) (1860 28.9) (32.8t050.9) (155t012.1) (777.8101307.7) (18.1t012.8) (8:5t028.6) (-42030.0) (217.6t0706.7) (+65t031.1)
Tonga 716 -1, . -1 g -10.9 -11.1 5.7 3. 1311.8 -3.1 . 5.1
(56.7t089.2) (14.7t0 14.6) (1354.6 t0 2215.1) (1691016.2) (4.9t011.1) (29.0t09.2) (109.9 to 254.6) (-29.9t010.1) (45.5 10 67.7) (-163t011.8) (1034.8 to 1631.5) (18310 13.4) (113 t0 34.4) (9.1t0263) (302.2 t0 884.3) (127t026.4)
Tuvalu 60.0 0.4 1509.5 E 5.4 7.0 127.4 73 468 2.4 11685 3. 169 99 4241 85
(44.81078.2) (15.81017.7) (1107.0t0 2013.1) (17 7 © 17.9) (33t08.6) (-28. 7 o 16.6) (78.210205.1) (29.71018.0) (36.2t060.0) (17.4t015.1) (882.2t0 1534.7) (19.4t015.9) (7.81030.0) (7.41031.9) (205.4t0742.7) (-9.91032.0)
Vanuatu 54.1 27 ' 33 39.7 0. . 0. . ! .
(386t0712) (113t020) (949.7 t0 1833.0) (-13. 3 m 23.3) (73t018.4) (-13. 3 m 24.9) (169.7 t0 427.5) (13.7t026.0) (286t0523) (-145t016.5) (684.3 to 1345.8) (16.2t019.) (5.81024.6) (2.1t037.5) (157.1t0 604.3) (3.7t039.6)
Southeast Asia 480 11 11421 .1 71 88 167.5 6 398 5 939.6 27 9.0 251 2084 255
(a1 o @ ss 0) (9.1t011.7) (977.7 t0 1335.1) (10.8t011.3) (5.5t08.8) (-208t03.9) (1314 10 208.2) (217t028) (34.81045.3) (11 s = 8.9) (820,40 1079.2) (13.1t08.0) (33t0155) (10.9t042.5) (105.3 t0 346.5) (10.2t043.6)
Cambodia 53 1350.9 40 108 10 2519 02 296 1165.0 10 83 478 184.7 456
(@s: 7w se 7) (10.1t018.9) (1062.7 t0 1623.3) (12.71019.8) (8.0t014.0) (-16.6 10 21.6) (184.0t0 326.6) (19.1t021.3) (39.6t057.1) (12. 7 to 14 9) (913.6 t0 1382.2) (1520 16.6) (33t014.9) (25.9t076.7) (75.410327.7) (213t079.2)
Indonesia 445 57 1037.3 33 69 5.2 161.0 7. 36.8 38 843.9 09 7.9 28.1 189.6 319
(35.0t0 54.6) (115 t021.4) (8209 to 1283.6) (-14.91021.7) (4.7t09.2) (-2381013.5) (110.0t0 214.1) (269t014.2) (29.81044.7) (13510208) (684.2 t0 1030.8) (16.7t019.8) (35t014.3) (6.5t053.0) (90.1t0 334.2) (65 to so 5)
Laos 517 35 09 98 04 2330 2. 430 12 1034.0 Y 96 272 2241
(39.81064.2) (10.9t022.3) (940.2 to 1593.1) (1491021.4) (6.7t013.2) (19.41021.6) (158.8t0322.2) (-22410208) (33.0t053.0) (129t019.4) (773.6 10 1299.3) (-16.8t018.9) (421017.6) (6.9t056.0) (98.5 t0 404.7) (3.0 m 55 6)
Malaysia 514 29 1166.3 46 5 -11.4 9.4 403 -0.: . . 184 B
(40.0t065.1) (16.9t026.3) (896.8 to 1510.0) (-16.81030.7) (3:2t06.1) (32.71014.8) (73.410142.1) (31.21018.0) (32.2t049.9) (20.1t021.7) (715.7t0 1131.0) (19.81027.0) (7.3t024.5) (4.31046.5) (163.7 t0530.9) (-5.41050.1)
Maldives 297 3.2 602.4 E 31 -16.9 58.3 -15.0 2.9 6.2 495.2 K 61 219 128.3 204
(24.1t035.7) (-18.5t013.1) (489.3t0723.7) (-19.8t0 14.1) (22t04.4) (-35.0t04.7) (41.9t0 81.6) (-32.8t05.1) (20.41029.2) (-21.3t09.8) (405.4 to 584.5) (-23.1t0103) (2.7 t0 10.4) (24t047.4) (61.7 t0 212.7) (-0.7 to 47.5)
Mauritius 364 ! B . 129 : 107 . 3. : -5, . 132 .
(28210 46.7) (17.6t021.7) (653.1t0 1105.0) (1991021.2) (15t03.5) (319t08.9) (38.0t0 83.6) (-305t012.3) (21.3t031.8) (2121017.0) (485.7t0 752.8) (-23.4t017.0) (6:81022.2) (7.0t037.2) (156.1t0 499.4) (9.7t036.2)
Myanmar 467 - 11058 - 92 6.4 2176 - 380 -89 886.0 116 89 193 202.1 155
(36.6 10 59.5) (17.31010.4) (849.5 to 1425.5) (21210 106) (6.41013.1) (-23.61015.6) (1485 t0 314.4) (25.9t014.6) (30.4t047.8) (208105.7) (688.4 t0 1133.0) (24.9106.1) (3.7t016.1) (3.3t042.1) (89.4 0 357.6) (2.210423)
Philippines 439 26 1105.4 25 : 105 . . 36.7 ; . 0. . 265 .
(35.9t053.6) (153t0223) (903.8 t0 1351.4) (1591023.3) (43t07.5) (2931010.2) (105510 185.7) (-29.7t010.7) (30.1 t0 44.1) (18.1t018.9) (7518 t0 1108.0) (18.71019.9) (4.0t014.3) (a2 to ss.z) (100.8t0339.2) (4.71059.0)
Seychelles 74.1 35 1765.0 29 42 37 100.8 3.9 60.2 05 1433.7 00 193 4417 189
(63.5t086.5) (-6.6t015.2) (1510.0 to 2044.4) (80t0 15 1) (29t05.6) (-10.6t021.4) (73:2t0134.7) (10.7t023.8) (53.6 to 68.4) (93t011.8) (1268.6 to 1635.9) (105t012.8) (95t031.7) (65 m 54 8) (235.1t0705.2) (5.0t034.1)
Sri Lanka 282 R 646.3 33 -15.4 799 -15.1 20.7 -14.9 474.0 -14.7 82 139 177.0 132
(205t037.9) (317t0183) (463.6 to 881.6) (330t zo 0) (22t048) (3991016.3) (52.9t0116.2) (-40.4t019.1) (15.4t027.2) (-35.410 10.6) (347.9 t0 628.8) (-36.9t012.5) (4.0t014.5) (-1331050.0) (86.5 to 311.6) (-15.9050.6)
Thailand 53.6 8.2 12782 - 68 200 157.3 202 443 107 1043.6 -10.9 109 15.1 263.5 156
(39.6t070.9) (31610222) (932.9 10 1700.8) (3271024.0) (4.7t09.5) (-42.0010.0) (107.0t0 219.1) (-43.1t011.1) (32.7t058.) (-3361018.5) (762.9 t0 1386.6) (-35.11020.5) (52t019.4) (-15.0t054.7) (128.810457.0) (15.81057.8)
Timor-Leste 412 13.4 972.0 165 7.9 71 183.0 99 349 110 8220 143 59 456 127.0 50.5
(30.0t052.2) (+6.7t0 34.6) (684.3 10 1241.2) (5.7t0423) (53t0109) (-1651032.7) (11880 255.8) (14.9t039.4) (255t0432) (85t0313) (567.0to 1038.5) (7.41039.6) (21t0115) (19.8t0.80.6) (45.1t0 242.8) (22.31092.0)
Vietnam 56.5 . . - . 7. 485 . 12135 . . 338 178.5 .
(44810 68.6) (-13.0t0200) (1102.3t01733.7) (15710 21.6) (6.2t011.9) (2671014.2) (155.9 to 305.4) (-282t015.5) (39.0t0 58.5) (14.81017.2) (956.1 to 1496.5) (-16.8t019.6) (32t015.3) (12,5 t0 61.5) (69.8 to 331.8) (9.6 to 64.4)
Sub-Saharan Africa 37.4 E 937.1 = a7 5.1 107.5 - 207 E 765.3 K 7.0 122 155.1 121
(32.2t0433) (-m.s = 5.3) (795.3 10 1091.2) (12.8t05.6) (3.8t05.9) (14.8t05.6) (85.1t0135.7) (169 e 5.3) (25.71033.8) (131t025) (644.7 to 886.4) (15.1t03.4) (3.7t0112) (4.2t022.4) (84.410243.7) (28t0235)
Central sub-Saharan Africa 383 993.4 Y 5.7 01 1401 306 Y -4 61 266 1386 263
(28.7t048.9) (13 4 to 18.1) (743.5 10 1256.3) (17.3t017.8) (3.4t010.0) (17.8t023.0) (83.4t0252.2) (195 to 23.3) (23.1t038.3) (158 to 15.2) (607.8 to 1033.0) (19.2 lo 14.8) (2.6t0112) (9.5t055.1) (61.4t0 253.5) (7.5t057.9)
Angola 433 0.6 1106.6 - 55 8.2 133.9 - 365 E - 64 29.1 146.6 299
(38.6t054.9) (152 o 19.7) (860.2 to 1433.1) (1921020.5) (3.9t08.1) (-2801016.5) (9430 195.5) (-30.1 m 15 7) (29.0t046.3) (176 m 17.2) (725. z \o 1225 7) (215 \o 19.0) (28t011.4) (9.6t066.1) (6.1 to 255.5) (8.0t0709)
Central African Republic 431 4 1200.3 . 63 100 165.7 - 359 08 1019.6 102 49 ~ 14
(30.9t058.3) (28410 svs) (829.6 to 1651.0) (-2651010.5) (33t011.5) (-2671010.3) (81.4t0303.9) (28.1%0 11.7) (25.6t047.8) (-25.6t083) (703.21t0 1395 0) (-27.3t010.4) (1810102) (175t018.8) (3.1 t0 247.1) (19510 20.4)
Congo (Brazzaville) 50.3 07 12715 - 67 03 160.2 2. 39.1 0.7 1008. 4.1 107 147 245.0 125
(39.9t062.8) (15.5t019.9) (9725 to 1643.8) (-20.41020.2) (4.410103) (-203t022.5) (1035 t0 252.2) (28.1t022.7) (30.9 10 49.0) (16710 18.8) (763510 1313.0; (-21.8t018.6) (5.41017.7) (36t037.3) (1285 t0 403.5) (841037.3)
DR Congo 349 15 9122 K 56 36 1382 2.8 275 20 737.1 - 54 304 1215 305
(243t0462) (15.2t022.3) (639.3 t0 1204.1) (-18:81022.5) (28t0112) (18.1t034.1) (69.8 to 280.1) (-19.8t035.0) (19.3t035.8) (186t017.9) (515.3 10 965.6) (21.1t018.8) (22t0105) (9.3t067.9) (50.1t0233.8) (7.7t0722)
Equatorial Guinea 484 . 11510 48 . 5.7 39 5.3 52 . ! 2.1 .
(38810 68.4) (12.81037.7) (774.9 10 1727.0) (19710 40.2) (3.8t010.1) (1991037.3) (84.0t0237.0) (-23.410403) (25.7t049.2) (-15.9t033.5) (590.5 to 1283.0) (-22.9t036.5) (6.6t022.7) (3.4t062.5) (140.5 t0 496.8) (19t063.6)
Gabon 536 00 1309.5 E 68 17 160.5 46 393 256 986.6 K 147 127 330.7 108
(41110 66.6) (16.41017.8) (973.8 10 1670.1) (-210t018.4) (4.1t010.5) (-203023.2) (96.1t0 251.6) (-28.41022.0) (30.4t0 47.5) (18.1t015.4) (732.9 10 1235.0) (-22.81016.2) (7.81024.5) (-4.1t033.4) (175.9t0557.0) (9.4t035.1)
Eastern sub-Saharan 36.5 02 ! i ¥ I i Y 304 2 ] 3 . 2.0 : g
Africa (30.3t0 44.4) (7.8t08.7) (770.0t0 1167.2) (109t 8.6) (27t05.5) (104 t012.5) (63.0t0 123.0) (11.6t012.3) (25.3036.8) (11.0t05.5) (653.8t0989.3) (13.2t05.9) (27109.2) (12.6t044.8) (65.2t0 211.6) (11.2t046.3)
Burundi 363 6.9 988.5 7.5 38 26 ! 3.0 314 : 8710 8.8 37 64 ! 73
(2590 504) (22.1t0104) (684.5 to 1389.6) (2451012.7) (24t061) (-2091019.5) (56.1t0 144.5) (222t0193) (225t0433) (-233t09.4) (6126 t0 1231.0) (-25.4t011.5) (14t07.3) (9.6t028.8) (33.0t0 166.9) (-1021032.6)
Comoros 36.7 . . 29 . 42 ¥ . 304 EX . 59 136 .
(28.0t047.9) (15.5t019.3) (683.6 to 1282.6) (-18.0026.0) (24t05.3) (15.71026.9) (5.2t0121.) (-15.9t031.1) (23.1t039.8) (17.41017.3) (566.4 to 1094.4) (-20.3t024.2) (28t010) (-4.2t038.0) (6.3 t0235.7) (-5.7t044.3)
Diibouti 4.4 22 1103.2 02 44 7.7 9.9 59 38.4 02 963.6 E 65 2.1 148.9 2.6
(3230 64.6) (-15.6t0 24.5) (747.8101675.3) (199t025.5) (@25 o 8.1) (-13. 7 © 338) (56.0t0 184.0) (173t033.7) (27.6t055.5) (172 o 222) (646.8 to 1479.1) (-21.8t023.9) (29t011.6) (3.1t057.5) (67.9t0 2716) (0:2t062.1)
Eritrea 425 23 11612 -4 . -0.4 348 . 6.5 : 19.1 140.3 .
(307 to 56.4) (17.7t0161) (828.3 t0 1567.6) (-2051015.5) X o m 5.9) (-17. s m 24.6) (73.7t0 146.) (203t025.2) (25.2t046.5) (206 m 11.9) (694.4 t0 1331.2) (23.1t012.0) (27t0108) (-0.4t046.9) (61.9 to 243.4) (12t047.2)
Ethiopia 235 50 595.4 18 31 15 68.7 04 188 23 4912 0. 30 356 67.6 365
(17.9t032.0) tos: :m 17.7) (4507 t0 817.3) (1221016.6) 119105 1) (-19.01027.0) (a2. sm 110 5) 1139(0 25.6) (14. 7m zs 8) 11ozm 15.0) (379.3 t0 688.4) (-16.0t0 14.5) 1131056) (16 7m 69.2) (29.6t0 120.9) (156(0 70.4)
Kenya 33.0 . 7 -3 . -10.9 158.4
(26.7 t0 42.5) (-16. 7m 7.9) (664.6 to 1091.8) (19.7t08.0) (22 m4 3) (166t011.7) (51. 1 to 97 0) (19. 7 to 10 6) (21 a to 34 5) (-20. a to 3 4 (551.2 t0 896.7) (23.41038) (- 4 to 11 1) 3. 3 to 41 9) (817 to 263.5) (0. 1 to 40 8)
Madagascar 316 33 8718 4.1 32 E 76.1 1. 26.4 65 747.7 7. 43 234 1004 254
(229t042.1) (-203t016.8) (610.1t01175.9) (-2261018.0) (21t048) (-2081023.1) (50.6t0 116.0) (226t0263) (19.0t035.0) (227t0135) (524.8101010.1) (-288t0153) (19t07.6) (-05t058.4) (46.7 10 182.3) (-0.8t063.8)
Malawi 45.7 -4, - 31 E 709 -4, 385 6. 1026.9 7. 83 108 194.1 107
(3531057.8) (-205t013.8) (898.8 to 1570.6) (-2461016.4) (22t043) (213t015.1) (50.8 to 100.6) (-245t0163) (295 t0 48.8) (23.0t012.5) (753.2 10 1350.2) (-26.8t014.0) (37t0145) (75t035.0) (86.4t0347.3) (-9.7t0 38.6)
Mozambique 413 . . 66 . 46 . 4.8 53 ! 292 .
(315t053.2) (14.7t034.2) (789.6 t0 1430.1) (-18.6038.4) (3.1t062) (162t031.3) (69.2t0 1433) (17.81033.0) (26.2t044.7) (173t0318) (659.9 t0 1237.9) (-20.7t036.7) (23t09.5) (4.9t067.0) (53.2 t0 208.9) (3.1t0703)
Rwanda 4.7 35 117.7 14 44 89 98.7 82 388 11 979.2 E 59 318 1323 321
(35.2056.8) (103t021.2) (846.1 t0 1481.1) (15.41022.9) (29t069) (9.8t031.1) (64.2t0 155.4) (126t0323) (305 t0 49.5) (126t019.0) (736.4 10 1298.4) (17.7t019.5) (261010.0) (12.31066.9) (59.3t0225.0) (10.81070.0)
Somalia 373 5.2 1042.1 -6 . -4 y -4, 335 5. . 6. ) . . .
(24.8t054.1) (-20.4t013.7) (683.2 to 1519.6) (2281014.5) (16t062) (226t018.1) (41.1t0 151.9) (233t018.8) (22.3t048.4) (-20.8t013.4) (623.7 10 1386.3) (23.1t0142) (08t06.2) (14210217 (186 to 146.9) (-1631022.9)
South Sudan 331 22 8329 - 43 - 97.3 - 26.1 45 670.5 3. 63 10.0 1438 105
(23.7t0463) (-183t018.0) (569.1 t 1218.3) (-19. s m 212) (@ sm 6.4) (23410165 (57.9t0 145.0) (-26.61017.2) (18,6 t0 36.1) (204 o 16.0) (454.8 10 973.5) (-21.9t019.8) (3.0t011.0) (7. om 35 3) (68.6 t0 249.3) (9. sm 39 0)
Tanzania 48 16 11442 63 3 52 37.7 : EX . 163.4
(35.0t057.5) (13.61019.2) (865.8 to 1516.0) (17, u to zz 5) . 1 to 7 ) (1381026.3) (70.5t0171.0) (166t029.2) (29.2t048.6) (-16. 3 to 15 7) (735.0t0 1300.1) (19.6t019.) (36t011.3) [ 7 to sz 3) (85.4 t0 264.8) ( 3 to ss 6)
Uganda 488 2.1 12813 14 38 5.8 88.1 5.4 403 19 1082.7 2. 84 311 198.0 309
(39.2059.0) (14310200 (1005.4 to 1580.5) (1721023.8) (28t052) (1391026.3) (64.4t0120.8) (182t027.9) (32.5t048.2) (17.6t015.6) (846.3 t0 1335.9) (-20.2t020.0) (4.0t013.8) (8.8t068.5) (95.6t0327.1) (6.6t070.6)
Zambia 513 - 13425 4 51 3. 1218 - 430 7.6 11415 . 84 251 2018 262
(40310 64.9) (21.1t015.9) (1016.0 t0 1737.4) (25.71017.5) (36t07.4) (2531020.1) (83.0t0176.5) (269t022.7) (33.8t054.6) (26.0t013.1) (859.4 to 1494.5) (27.9t0133) (#2t0143) (L7t0636) (104.4 t0 339.4) (-03t068.6)
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Liberia
Mali

Mauritania

Niger

Nigeria

S&o Tomé and Principe
Senegal

Sierra Leone

Togo

(3141057.3)
336
(24.9 to 44.0)
331

(25.7t042.7)
330

(25.1t042.0)
27.7
(2081036.2)
232

(17.71029.5)
483
(38.3t060.1)
360
(282t045.9)
35.8
(27.21046.1)
380

(20.9t048.2)

(18.1t016.3)
3.0
(-19.1t016.3)
24
(-11.9t0 20.6)
(22.5t016.2)
(-10.4 t0 26.6)
31
(-19.0t034.4)
(-8.61020.7)
5.9
(11.8t026.2)
0.4
(-16.2t022.3)

(-18.410163)

(819.9 10 1565.9)
8419

(613.2 0 1126.4)
848.9
(646.00 1120.2)
787.6
(568.1t0 1027.5)

(521610 937.2)
5543
(408.3 t0 717.3)
(918.8101485.8)
877.6
(667.5t01133.3)
(673.9t01183.5)
946.8

(722.81012403)

(219t015.2)

-3

(-22.2t018.4)
20

(142t023.1)

(-28.2t016.4)
66
(12.4t031.4)
25
(-21.8039.9)
33
(-14.0t020.7)
55
(-15.21029.1)

-0.

(-18.1t0 24.5)

(21.5t017.8)

(39t09.5)
43

(2.8t06.4)
35
(23105.0)
45
(30t06.5)

(26t07.8)
32
(23t043)

(5.0t09.8)
56
(39t07.7)
5.0

(33t07.2)
5.1
(35t07.2)

(-201t019.5)

-2

(-22.6 10 22.5)
14

(89.4 0 236.0)
(62.6 t0 145.7)
y 803
(-15.9t022.6) (53.5t0118.1)
07 97.9
(-21.8t023.9) (63.7t0147.7)
52
(13.7t029.5)

(-29.9 t0 29.8)
4

(57.3t0171.1)
695
(49.3 10 94.7)

3 X
(14.1t023.4) (110.8t0 222.0)
95 1256
(12.2t034.6) (86.4t0173.7)
29 :
(17.2t030.3) (73.5t0167.1)
29 1193
(-208t018.8) (81.7t0170.8)

(23.11019.4)
19
(-23.0t024.7)
21
(-16.5t024.9)
(-26.41023.9)
(14.81034.1)
(329t031.1)
(-16.41024.0)
95
(14210383)
34
(18.21032.4)

(23510208

(24.8t045.5)
255
(19.2t0 33.5)
265
(21.0t034.1)
248
(18.8t031.4)
23
(16.7t0 28.7)
173
(13.5t021.7)
5.8
(28.2t0 44.4)
275
(21.4t034.4)
0.2
(22.9t038.9)
316

(25.0t040.2)

(20.0t0 15.1)
5.8
(22.1t014.)
09
(13.41019.0)
(-25.9t012.5)
(11310 25.3)
06
(-22.1t0 30.6)
38
(11.5t0 18.5)
2.2
(15.410 23.0)
20
(-18.0t019.9)

(21110130

(665.0t0 1291.9)

(475.6 t0 875.7)
693.0
(531.9t0915.1)
6111
(439.0t0 801.8)

(430.9t0 774.8)
4293
(324.510557.7)

(693.4101131.8)
692.9
(526.4 t0 890.5)

(578.6 t0 1019.5)
799.7
(61110 1050.3)

(-2331015.0)

6.

(-24.6t015.9)
04

(15,60 21.8)

(31.0t012.8)

(13.71030.4)

(-25.41037.6)
(-16.7 10 18.8)
19

(18.91025.6)
2.
(-20.4t0 21.9)

(-24.11015.5)

(27t011.8)
73
(3.7t012.4)
59
(27101055)
74
(43t011.8)

(121053)
46
(2.0t08.0)
(5.6t018.1)
75
(3.41013.0)

(1.9t07.2)
54
(2.7109.1)

(4.5t036.1) (64.410 265.5)
120 168.9
(89.310279.7)
137.9
(62.6 t0 240.5)
158.7
(90.5t0 251.5)

(-7.4t038.2)
15.6
(0.7t037.2)
15.0

(-7.81038.0)
293 R
(9.5t054.9) (26.3t0113.9)
299 95.2
(2,910 68.4)
2438
(85t044.2)
17.3

(43.5 t0 166.6)

(122.5 t0 381.6)
157.7
(24t041.1) (75310274.2)
265 932
(43.6t0 161.9)
121.0
(61.210199.8)

(6.0t0 60.6)
18.9

(010 43.5)

Al risk factors* Environmental and occupational risks* Behavioural risks* Metabolic risks*

. Death Death DALY DALY Death Death DALY DALY Death Death DALY DALY Death Death DALY DALY
leiizn ASR 9% change ASR % change ASR % change ASR 9% change ASR 9% change ASR % change ASR % change ASR % change
Southern sub-Saharan 599 BT 1457.7 169 83 185 1861 220 ] 176 7 191 151 58 B13 76
Africa (53.8t0 66.6) (20.7t0-7.5) (1303.4 to 1624.5) (-23.4t0-87) (6.7t010.0) (27.7t0-73) (149.8t0227.3)  (-313t0-105) (42.6050.9) (232t0-104)  (1057.6t012817)  (-25.7t0-109) (8.9t022.4) (124t0255) (198.5 t0 489.9) (15.2t017)
Botswana 710 3.8 - 107 K 243.7 120 s6.1 65 . 8. 162 149 357.3 156

(53.21092.8) (216t017.5) (1234.1t0 2335.5) (-26.01018.6) (7.2t014.7) (27.71012.1) (158.4 to 342.1) (315t011.1) (41510 73.0) (-26.0t014.5) (995.5 to 1901.4) (-27.9t016.8) (881026.8) (72t0428) (193.410593.0) (9.8t048.1)
Eswatini 732 147 1840.5 17.0 10.1 17.0 2423 197 514 171 1319.9 19.4 24 8.2 5312 9.5
(50.8t0 102.8) (-313106.5) (1237.5 t0 2674.1) (383t07.4) (6.1t014.9) (34.8t07.9) (140.9 to 369.6) (38.7t07.8) (36.1t071.4) (-32.9t04.6) (8926 to 1911.4) (-363t05.1) (12310362)  (24.7t014.) (289.5t0 875.2) (2731015.1)
Lesotho X X . . 2. -3. 67.4 . 17817 . R 16.6 .
(9.4 t0 111.5) (17.8t026.4) (1500.3 t0 2997.7) (-20.0t028.3) (8.1t017.7) (-2121020.0) (195.7 to 448.0) (26210212 (48.1t092.1) (-189t025.0) (1230.2 t0 2515.8) (-21.1t026.4) (83t026.1) (72t047.4) (196.2 t0 621.3) (8:8t0523)
Namibia 414 5.1 1023.7 36 55 11 1206 0.7 328 25 827.4 13 78 212 1725 207
(31.91053.0) (13.81027.8) (760.0 to 1373.4) (17.71030.5) (38t07.3) (-16:51022.7) (81.9t0168.1) (19.7t0 24.1) (25.7t042.0) (-15.9t024.7) (617.7t0 1107.4) (19.81027.9) (4.1t013.1) (1.31050.2) (90.9 t0 293.7) (351t0523)
South Africa 57.3 17.8 -20. . 213 g -25. 442 -20. 1089.8 22 : -9 115
(50.8t0 64.8) (282105 (1221.1t015624)  (-27.1to-11.4) (6.7t0 104) (-31.7t0-9.0) (147.8102336)  (35.7t0-127) (40.3 t0 48.9) (-26.6t0-12.6) (989.1 to 1215.0) (-29.5t0-13.6) (89t022.5) (16.2t0-05) (197.9 to 486.9) (19.1t0-18)
Zimbabwe 721 . 1831.2 K 62 5.1 149.7 6.2 59.2 8. 15236 -0, 144 108 336.4 93
(57.2t089.5) (-205t011.2) (1411.4 to 2300.5) (23310119) (4.4t08.1) (2231014.2) (105.7 t0 201.5) (-24.8t014.0) (46.7 t0 72.4) (22.9t07.4) (1173.6 10 1920.3) (254t08.7) (7.41024.0) (8.8t033.8) (176.8 to 54.4) (11.0t034.3)
Western sub-Saharan 30.6 22 7541 13 42 -0 92.9 -0 235 E 597.2 1 59 218 127.7 218
Africa (25.1t036.8) (-9.8t015.3) (616.1t0 913.5) (127t017.2) (3.2t05.3) (14.3t016.4) (71.2t0119.0) (16.0t017.9) (19.7t027.4) (127t0122) (490.3t0 713.4) (-14.9t014.9) (3.0t09.6) (8.7t038.8) (65.6 10 206.3) (7.4t039.8)
Benin 353 -3.1 875.8 -4.0 49 -2.2 112.0 R 273 . 689.5 -7.0 6.9 12.0 159.3 10.9
(27.21045.3) (17.0t012.8) (653.3 t0 1154.5) (19.91014.8) (3.4106.9) (-20.11019.1) (77.610159.7) (21.81019.4) (21.21035.0) (19.9t09.7) (51630 912.5) (230t012.1) (35t011.6) (4.310323) (81.7 0 261.5) (7.41034.0)
Burkina Faso 360 ; . . . . . : 8.8 104 : . . 29.1 116.3 .
(29.3t045.0) (13t0321) (727.9101178.6) (39t037.0) (33t07.1) (-7.5t034.8) (745 t0 164.4) (7.7t0389) (23.41035.8) (-4.0t029.7) (600.4 to 974.0) (621035.7) (24109.3) (13.4t051.8) (53.510197.9) (15.0t061.7)
Cameroon 418 25 1039.2 47 63 10 144.2 23 311 64 803.2 83 93 148 2026 136
(30.4t055.7) (187t017.4) (730.9 to 1426.0) (2291018.5) (43t09.0) (2161023.2) (95.4t0 209.9) (23.6t023.4) (22.9t0412) (219t014.) (564.5 to 1103.0) (-26.0t015.7) (4.81015.7) (38t037.4) (105.5 t0 339.9) (6.9t039.1)
Cape Verde 533 347 12126 250 65 491 138.7 398 388 288 898.7 19.4 149 56.6 3282 88
(43.41065.9) (14.81054.5) (988.5 to 1496.0) (5.6t045.8) (4.4t09.0) (11.7t090.5) (97.2101903) (8.41076.1) (32.6 0 46.4) (9.8t047.1) (748.3 0 1082.5) (131039.3) (7.9t024.1) (30.9t085.6) (181.2t0522.6) (235t079.7)
Chad 365 22 923.9 E 57 02 1282 12 304 43 785.1 5. 44 146 95.3 153
(28.4 10 46.4) (-15.4t0 14.4) (705.0t0 1187.6) (1841015.7) (36t08.9) (-19.1024.0) (83.0t0 201.5) (21610 24.5) (2361037.9) (17.6t012.5) (596.6 to 1000.3) (203t013.8) (18t08.0) (05t039.3) (40.6 t0 168.3) (23t042.0)
Cate dvoire 39.1 -2, 958.6 E 58 15 1325 2. 315 4.0 787.0 . 7.0 127 155.2 128
(29.8t049.3) (173t017.4) (7019 t0 1247.7) (2141020.2) (4.1t08.2) (2141023.1) (89.8t0 187.6) (-23.6t025.9) (24.4t039.7) (193t015.5) (580.6 t0 1027.3) (-233t0187) (341012.0) (-4.8035.7) (79.4t0 263.4) (-8.0t040.6)
The Gambia 40.0 g 1054.9 74 . 7.0 . . 1.2 35 . 9.6 . .
(305t 51.1) (11.9t0303) (775.8 t0 1386.8) (14.41034.4) (25t04.9) (1391030.3) (56.2t0 114.8) (-15.6t033.5) (23610393 (-15.5t026.1) (599.3 to 1061.8) (-17.6t030.5) (4.81016.3) (-0.6t056.7) (1245 t0 452.7) (3.8t0617)
Ghana 346 35 858.8 15 39 35 925 33 239 0.7 613.8 - 99 171 2203 181
(27.11043.8) (-10.7to 21.5) (667.3 0 1098.2) (-14.91022.8) (29t05.1) (-13.91025.3) (68.4t0122.1) (149t027.3) (19.21029.7) (1531017.7) (476.810790.7) (-20.2t0186) (57t015.9) (0.5t0426) (12910 345.5) (0.4t044.8)
Guinea 52.9 0. 1410.7 0 . 0 : 1. 451 EY . EY . g 175.7 .
(41210 65.8) (-16.8t019.7) (1076.3 t0 1786.6) (-18.410219) (33t06.7) (1821023.9) (79.5t0 162.1) (203t023.9) (35.1t055.9) (18710 18.9) (940.4 to 1557.8) (-20.1t0 20.6) (341013.0) (341039.7) (815 t0 310.6) (-42t0452)
Guinea-Bissau 434 R 1167.7 -5.1 6.2 -3.1 149.4 K 343 -4.0 953.4 - 6.5 13.0 148.2 119

(-6.81037.5)
119
(-9.3t040.5)
16.5
(2.7t041.4)
117
(14.2t036.3)
(6.7 t0 61.6)
299
(-0.3t075.2)
(5.4t045.3)
195
(3.81046.5)
295
(61t068.1)
19.8

(-1.7t0 47.5)

Results are for both sexes combined. Data in parentheses are 95% uncertainty intervals (Uls). ASR = age-standardised rates; % change = percent change of age-
standardised rates between 2010 and 2019; DALY = disability-adjusted life-year.

* indicates risk factors measured in this study
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Appendix Table 30: Global numbers and age-standardised rates of risk-attributable total cancer deaths and DALYs, 2010 and 2019, and percentage
change in global numbers and age-standardised rates of risk-attributable total cancer deaths and cancer DALY, 2010-2019, both sexes combined

Both sexes combined
< Deaths DALYs
3
-
b Risk factor A P h P h
2 i ge- ercent change ercent change
o " . Percent change A . . Percent change .
Y . standardised . Age-standardised A in age- . Age-standardised . Age-standardised . in age-
Q Deaths in 2010, death rates, Deaths in 2019, death rates, per in absolute standardised DALYs in 2010, DALY rates, per DALYs in 2019, DALY rates, per in absolute standardised
[0} thousands 1 thousands 1 in 201 deaths, 2010 — h thousands 1 in 201 thousands 1 in 201 DALYsS, 2010 — DALY
(95% UI) per 00,000, (95% UI) 00,000, in 2019 2019 death rates, (95% UI) 00,000, in 2010 (95% UI) 00,000, in 2019 2019 rates,
in 2010 (95% UI) (95% Uy 2010 - 2019 (95% UI) (95% UI) (95% Ul) 2010 - 2019
(95% UI) © (95% UI) ° (95% UI)
o | Al risk factors 3700 59.0 4450 54.9 204 6.9 89 900 1369.2 105 000 12627 168 78
(3410104050) | (543t064.7) | (4010 to4940) (49.3 0 61.0) (12.6 t0 28.4) (-12.80-0.9) (83 300 to 98 100) (1267.3 t0 1 495.4) (95 000 to 116 000) (1142.8t0 1 398.7) (8.81025.0) (-14.0t0-1.4)
1 Ec’l‘ﬂrgﬂ?:;‘a'/ 631 101 737 91 167 -10.0 14 400 212 16 300 196.1 131 114
risksp (538 to 726) (8.6t011.6) (619 to 859) (7.71010.6) (7.91026.2) (-16.7 0 -2.8) (12 300 to 16 600) (189.2 to 254.9) (13 700 to 19 100) (165.5 t0 230.3) (3.91023.1) (-18510-3.5)
5> | Air pollution 336 53 387 47 155 105 8030 122.4 8950 107.4 115 123
P (256 t0 412) (4.0106.5) (288 to 490) (35106.0) (341028.3) (-19.810-0.8) (6110 to 9 850) (93.210 150.2) (6 680 to 11 300) (80.1 10 136.0) (-0.5t0 24.4) (-21.7 0 -2.3)
5 | Particulate 53 4.7 155 105 8030 122.4 8 950 107.4 115 123
matter pollution (256 t0 412) (4.0106.5) (288 t0 490) (35106.0) (3.41028.3) (-19.810-0.8) (6110 to 9 850) (93.210 150.2) (6 680 to 11 300) (80.1 10 136.0) (-0.5t0 24.4) (-21.7 10 -2.3)
. Aa”r"tli’c'ﬁ’l‘;te matter 38 38 284 06 5650 : 7020 : 242 2.4
Eoumiun (175 10 303) (28104.8) (227 10 396) (2.8104.9) (15.6 0 44.3) (-10.4t0 11.4) (41300 7 130) (63.0t0 109.0) (5180 t0 9 020) (62.1t0 108.3) (11.1t0 40.3) (12510 10.1)
o | Householdair ! 15 . 10 169 355 2390 36.1 1940 231 1838 359
Bt foels (58.9t0 142) (091022) (45.1 10 125) (05t01.5) (-28.810-3.5) (-44.6 10 -25.1) (1 460 to 3 510) (22.11053.3) (1110 t0 3010) (13.210 36.0) (-30.210 -6.1) (-44.8 10 -25.9)
Other
2 | envionmental . 11 ) 1.0 200 74 1630 249 1890 227 15.9 9.1
o (13.6 to 135) (021022) (16.5 10 162) (0.2t02.0) (12.1 10 29.0) (-13.410-05) (320 to 3 150) (4.91048.3) (374 t0 3 650) (451043.9) (8.01025.3) (-15.2t0-1.7)
3 | Residential radon . 11 } 1.0 200 74 1630 249 1890 27 15.9 9.1
(13.6 to 135) (02102.2) (165 t0 162) (0210 2.0) (12.1 0 29.0) (-13.4 10 -0.5) (320 t0 3 150) (4.91048.3) (37410 3 650) (451043.9) (8.01025.3) (15.2t0-1.7)
5 | Occupational 289 47 334 42 15.6 114 6160 95.9 6 960 84.4 130 12,0
risks (228 to 350) (37105.7) (263 to 405) (33105.1) (8.81022.6) (-16510-6.2) (4860 to 7 510) (75.6 10 116.8) (5 470 to 8 580) (66.210 103.7) (5510 20.6) (17.7t0-6.1)
5 | Occupational 289 47 334 42 15.6 114 6160 95.9 6 960 84.4 13.0 12,0
carcinogens (228 to 350) (3.7105.7) (263 to 405) (33105.1) (8.81022.6) (-16510-6.2) (4860 to 7 510) (75.6 10 116.8) (5470 to 8 580) (66.210103.7) (5510 20.6) (17.710-6.1)
. S:ch'e“’tga' 35 30 12.0 146 3800 61.1 4120 50.9 8.2 -16.7
patio (155 to 266) (2.61045) (176 to 296) (2.2103.8) (5.81018.2) (-19.210-10.1) (2800 to 4 840) (45.010 77.6) (3060 to 5 240) (37.810 64.7) (1510 15.4) (-21.8t0-11.5)
. Sfcs&ar'e“iga' 7.89 01 9.76 01 236 33 34 32 194 55
o (117 0 14.4) (001002 (15510 17.7) 0.0t00.2) (11.41043.7) (12.71012.7) (36.2 t0 411) (05t06.1) (4.8 to 486) (05105.7) (7.310 38.6) (-15.010 10.2)
. gfcgsﬁlar‘e“’tga' | 0.0 1.87 0.0 14.2 038 774 11 : 11 10.9 13
s (051310 2.64) (0.0100.0) (0565 to 3.05) (0.0t00.0) (6.41022.5) (74106.7) (23.710126) (03t01.7) (25.7 10 140) (03t01.7) (3.01019.6) (-8.3106.4)
. S:CSSZ?‘;"I';&' 0.233 00 0301 00 287 09 6.90 01 858 01 244 1
hefymum (0.192 t0 0.276) (0.0100.0) (0.244 10 0.367) (0.0t00.0) (13.6 10 44.8) (-10.7 t0 13.5) (5.68 10 8.15) (0.1t00.1) (6.951010.5) (01100.1) (9.810 40.0) (12510 10.8)
. Sfcé‘sﬁ‘ar‘e“’lga' 0.549 00 0712 00 297 17 162 02 203 02 253 05
i (0.455 t0 0.642) (0.0100.0) (0.583 to 0.854) (0.0t00.0) (14.3 10 46.2) (-10.3 0 14.0) (13.6 10 18.9) (0210 0.3) (16.7 t0 24.1) 02100.3) (10.210 41.2) (1231011.7)
. S;C;‘S‘Lar‘e“’tga' 114 00 1.50 00 318 34 335 05 027 05 274 12
o (1.00 to 1.28) (0.0100.0) (1.29 to 1.75) (0.000.0) (17.0 10 47.6) (-851015.6) (29.410 37.6) (0.4100.6) (36.6 10 49.7) (0410 0.6) (13.0 10 42.9) (10210 13.1)
Occupational
4 | exposureto 147 02 197 02 337 438 435 6.4 563 6.6 295 29
diesel engine (12.91016.9) 0210 0.3) (17.010 22.9) 0.2100.3) (20.0 10 48.8) (-5.81016.9) (380 to 497) (5.6107.4) (485 to 655) (6.7107.7) (15.9 10 44.1) (-7.61014.8)
exhaust
. gfcgsﬁlar‘e“’tga' 1.01 00 112 00 110 -39 46.9 06 50.8 06 8.4 42
b dehyde (0.818101.22) (0.0100.0) (0.900 to 1.36) (0.0t00.0) (0.41022.1) (126 10 5.6) (38.11057.5) (0510 0.8) (40.9 10 61.7) (05100.8) (150 19.3) (-126105.3)
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Both sexes combined

5 Deaths DALYs
3
-
X
.2 | Risk factor Age- Percent change Percent change
g . standardised . Age-standardised Percent change in age- . Age-standardised : Age-standardised Percent change in age-
Deaths in 2010, Deaths in 2019, in absolute . DALYs in 2010, DALYs in 2019, in absolute .
g thousands death rates, thousands death rates, per deaths, 2010 — standardised thousands DALY rates, per thousands DALY rates, per DALYS, 2010 — standardised
o per 100,000, o 100,000, in 2019 \ death rates, o, 100,000, in 2010 o 100,000, in 2019 y DALY rates,
(95% UI) in 2010 (95% U1 (95% UI) (952301%” 2010 — 2019 (95% U1 (95% UI) (95% UI) (95% UI) (952%%” 2010 - 2019
(95% UI) (95% UI) (95% UI)
. gf%‘spuar‘e“iga' : 01 } 01 28 3.9 33 31 18.6 6.0
nicpkel (0.295 to 20.6) (0.0t00.3) (0.536 t0 24.6) (0.0t00.3) (9.1t0 48.4) (-14.9t017.1) (11.6 to 589) (0210 8.8) (18.3t0 677) (0.2t0 8.0) (5.2t0 42.6) (-16.8 to0 14.6)
Occupational
. eéﬁ"’csuéfiéo 4.00 01 527 01 318 33 118 17 150 18 274 12
2 ; Uﬁ]’qa{i " (3.36 10 4.68) (0.1t00.1) (4.36 10 6.24) (0.1t00.1) (17.6 10 47.8) (-8.01015.7) (99.4 to 139) (1510 2.0) (12310 177) (15t02.1) (13.71042.8) (-9.6 10 13.2)
hydrocarbons
4 Occupational 43.4 0.7 53.0 0.6 22.0 -4.6 1250 18.6 1480 174 18.0 -6.6
exposure to silica (19.1t0 68.8) (0.3t01.0) (23.81084.4) (0.3t01.0) (11.71033.7) (-12.7 to 4.6) (552 to 1 980) (8.21029.4) (666 to 2 350) (7.81027.7) (7.710 29.5) (-14.810 2.5)
o | Scoupational 341 01 403 00 181 67 16 15 156 74
Sul”furic ~cid (145 t0 6.18) (0.0t00.1) (1.73t0 7.47) (0.0t00.1) (7.81029.1) (-14.9t0 1.9) (46.3t0 198) (0.7t02.9) (54.1to 234) (0.6t02.7) (5.7 t0 26.4) (-15.3t0 1.3)
. gf%‘spuar‘e“iga' 0.0559 0.0 0.0785 00 405 11.2 177 00 243 0.0 375 107
trighlomethylene (0.0122 t0 0.104) (0.0t0 0.0) (0.0168 t0 0.147) (0.0t00.0) (29.81052.7) (2.71020.8) (0.388 10 3.31) (0.0t00.0) (0.518 to 4.54) (0.0t00.1) (26.4 0 49.5) (1.7 10 20.4)
1 Behavioural 3140 49.9 3700 455 17.9 -8.7 76 700 1166.8 87 800 1054.7 14.4 -9.6
risks (2 950 to 3 350) (46.8 10 53.2) (3420 to 4 020) (42.1 10 49.4) (10.4 to 26.0) (-145t0-2.7) (72 600 to 81 900) (1103.0to 1 245.7) (81 100 to 95 400) (974.1t0 1 145.3) (6.5 t0 22.5) (-15.8t0 -3.2)
Py Tobacco 2240 35.6 2 600 31.9 16.2 -10.4 52 700 807.4 59 300 7117 12.6 -11.9
(2 100 to 2 350) (33.41037.5) (2 380 to 2 830) (29.210 34.7) (7.510 25.6) (-16.9t0-3.2) (49 600 to 55 600) (760.5 to 851.2) (54 000 to 64 800) (648.9t0 777.1) (3.7t022.3) (-18.8t0 -4.3)
3 Smokin 2160 34.4 2490 30.6 15.6 -10.9 50 400 774.1 56 400 677.3 119 -12.5
9 (2 030 to 2 270) (32.210 36.3) (2280 to 2 720) (28.0t0 33.3) (6.9 t0 25.3) (-17.6 t0 -3.5) (47 600 to 53 300) (729.9 0 818.1) (51 300 to 61 700) (616.4 to 740.3) (2.8t021.8) (-19.6 to -4.8)
3 Chewing tobacco 41.2 0.6 55.6 0.7 34.9 6.2 1160 17.2 1500 179 29.8 43
9 (33.0t0 50.0) (05t00.8) (43.1t0 68.8) (05t00.8) (19.0 to 52.4) (-6.2t0 19.9) (920 to 1 420) (13.7 0 21.0) (1160 to 1 880) (13.9t0 22.4) (13.6 t0 47.9) (-8.6t018.7)
3 Secondhand 105 17 130 1.6 238 -35 2700 40.7 3220 385 193 -5.2
smoke (68.6 to 151) (1.1t 2.4) (82.6 to 190) (1.0t02.3) (12.8t0 35.8) (-12.0t05.8) (1760 to 3 830) (26.6 10 57.9) (2070 to 4 630) (24.810 55.5) (8.7 10 30.9) (-13.7t0 4.0)
2 Alcohol use 406 6.3 495 6.0 218 -5.0 11000 164.4 13000 155.2 18.3 -5.6
(364 to 452) (57t07.1) (440 to 554) (5.4106.8) (12.7 to 31.5) (-11.9t0 2.4) (9 910 to 12 200) (148.3t0 182.3) (11 600 to 14 500) (138.4 t0 173.5) (8.9t028.2) (-12.9t02.2)
2 Drug use 52.1 0.8 715 0.9 37.1 6.5 1230 18.8 1610 194 311 32
9 (41.6 to 64.4) (0.7t0 1.0) (57.1t089.2) (0.7t0 1.1) (27.310 47.8) (-0.8t0 14.8) (987 to 1 510) (15.0t0 23.1) (1290 to 1 990) (15.6 t0 23.9) (20.9t0 42.1) (-4.7t0 11.6)
2 Dietary risks 516 8.4 605 7.6 173 -9.5 12 300 187.7 14 000 168.8 13.6 -10.1
y (385 to 720) (6.2t0 11.6) (454 to 811) (5.71010.1) (8.5 0 25.5) (-15.9t0 -3.5) (9010 to 17 200) (138.0 to 262.9) (10 500 to 18 800) (127.1 t0 226.9) (4.6t022.3) (-17.1t0-3.3)
3 Diet low in fruits 11 1.9 1.6 81 -16.2 2870 43.6 3000 36.0 45 -17.5
(59.7 to 187) (0.9t03.0) (65.0 to 200) (0.810 2.5) (-3.31019.9) (-24.910-7.3) (14700 4 510) (22.110 68.7) (1540 to 4 680) (185 t0 56.2) (-6.8 0 16.3) (-26.5t0 -8.1)
3 Diet low in 15.1 0.2 17.2 0.2 14.1 -12.1 371 56 420 5.0 13.2 -10.6
vegetables (2.281029.7) (0.0t00.5) (2.55 10 34.0) (0.0t00.4) (5410 23.3) (-18.7 to -4.5) (58.1 to 729) (0.9t011.1) (64.2t0 828) (0.8109.9) (4.21022.3) (-17.9t0 -3.3)
3 Diet low in 137 23 171 2.2 25.5 -3.9 3110 48.1 3810 46.3 224 -36
whole grains (52.910 178) (0.9102.9) (66.7 to 225) (0.81t02.8) (18.9 t0 32.0) (-8.8100.8) (1190 to 4 090) (18.4 10 63.0) (1 460 to 5 020) (17.8t061.1) (15.310 29.5) (-9.1t0 1.9)
3 Diet low in milk 21 21 324 1.6 2950 45.3 3800 46.1 28.7 17
(80.9 o 171) (13t02.8) (107 to 226) (1.3t02.8) (24.5t0 41.0) (-43t08.1) (1920 to 3 990) (29.410 61.2) (2460 to 5 120) (29.810 62.2) (20510 37.7) (-4.8108.9)
3 Diet high in red 59.2 1.0 75.3 0.9 27.2 -1.9 1520 23.1 1890 22.8 23.8 -1.3
meat (28.1t0 99.5) (0.4t0 1.6) (35.9 to 126) (0.4t0 1.6) (20.2 to 36.6) (-7.3t05.5) (779 to 2 450) (11.7 t0 37.4) (964 to 3 000) (11.6 t0 36.4) (15.9t0 32.7) (-7.3t06.1)
3 Diet high in 29.1 0.5 33.9 04 16.8 -11.1 643 10.0 735 9.0 143 -10.5
processed meat (10.6 to 44.7) (02t00.7) (11.6t0 52.1) (0.1t00.7) (8.2t0 24.4) (-17.2t0 5.2) (242 to 986) (3.7t0 15.4) (263 to 1 130) (3210 13.7) (5.0t022.7) (-17.7t0-3.8)
3 Diet low in fibre 17.9 0.3 20.5 0.3 14.6 -12.2 409 6.3 55 9.8 -12.7
(7.28t0 34.3) (0.1t0 0.6) (8.21t039.8) (0.1t00.5) (8.41t021.1) (-16.5t0 -7.5) (167 to 773) (2.6t011.9) (178 to 858) (2.2t010.5) (26t017.1) (-18.0t0-7.2)
3 Diet low in 111 1.8 138 1.7 238 -4.5 2620 40.2 3140 38.2 19.8 -5.0
calcium (79.9 to 151) (1.3t0 2.5) (96.8 to 189) (1.2t0 2.4) (15.3t0 32.1) (-10.7t0 1.7) (1920 to 3510) (29.1t053.9) (2 250 to 4 260) (27.2t051.8) (10.7 to 28.8) (-11.8t0 1.9)
3 Diet high in . 1.2 741 09 24 -20.3 1770 26.8 1740 20.9 -1.9 -22.0
sodium (2.04 to 285) (0.0t0 4.5) (2.12 to 295) (0.0t0 3.6) (-8.210 13.0) (-28.410 -12.2) (48.9 to 6 950) (0.7 t0 105.5) (48.7 to 6 800) (0.6t0 82.1) (-12.7108.9) (-30.6 to -13.4)
Py Unsafe sex 238 3.6 280 34 17.9 5.2 7820 112.6 8960 107.2 14.6 -4.8
(211 to 269) (32t04.1) (239 to 314) (29103.8) (8510 28.6) (-12.710 3.2) (6 850 to 8 680) (99.2 t0 125.4) (7 550 to 9 980) (90.5 to 119.4) (5.0t0 25.0) (-12.7103.7)
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Both sexes combined

5 Deaths DALYs
3
-
X
.2 | Risk factor Age- Percent change Percent change
g . standardised . Age-standardised Percent change in age- . Age-standardised : Age-standardised Percent change in age-
@ Deaths in 2010, h Deaths in 2019, h in absolute . DALYs in 2010, DALY DALYs in 2019, DALY in absolute .
o thousands death rates, thousands deat rates, per deaths, 2010 - standardised thousands rates, per thousands rates, per DALYs, 2010 — standardised
(95% U1y per 100,000, (95% U1y 100,000, in 2019 20'19 death rates, (95% U1y 100,000, in 2010 (95% U1y 100,000, in 2019 20'19 DALY rates,
© in 2010 ° (95% UlI) (95% U1y 2010 - 2019 ° (95% UlI) ° (95% UI) (95% UI) 2010 - 2019
(95% UI) (95% UI) (95% UI)
Py Low physical 52.9 0.9 67.1 0.9 26.8 5.1 966 15.6 1200 15.0 245 -4.2
activity (20.1t0 94.5) (0.410 1.6) (25.8t0 122) (0.3t0 1.6) (19.7 to 33.5) (-10.5t0-0.1) (370 to 1 720) (6.0t0 27.9) (455 to 2 160) (5.7 t0 26.9) (17.1t031.7) (-9.9t0 1.3)
1 Metabolic risks 643 10.4 865 10.7 34.7 2.8 14 600 2255 19 400 234.0 333 3.8
(320 to 1 050) (5.21017.2) (448 to 1 410) (5.5t017.5) (27.9 0 42.8) (-2.2t0 8.8) (7 440 to 23 500) (115.3 to 364.8) (10 300 to 31 100) (124.0 0 376.0) (25.8 t0 42.0) (-2.0t0 10.5)
P High fasting 5.2 419 5.3 34.2 20 101.3 104.2 334 29
plasma glucose (86.1to 632) (1410 10.4) (116 to 848) (1510 10.6) (27.5t042.2) (-3.2t08.0) (1740 to 13 100) (27.4 10 207.0) (2360 to 17 600) (28.7t0 212.9) (26.1t0 42.2) (-2.8109.5)
2 High body-mass 341 55 463 5.7 35.6 4.0 8360 127.9 11200 1339 33.7 4.8
index (188 to 536) (3.0t0 8.6) (261 to 718) (3210 8.8) (27.810 45.2) (-1.7t0 11.0) (4 680 to 13 100) (71.4 t0 200.3) (6360 to 17 300) (76.2 to 206.8) (25.1t0 44.5) (-1.8t012.9)

All numbers in this table represent total risk-attributable cancers included in this analysis. Results are for both sexes combined. The number on the left of each
risk factor indicates its level in the GBD hierarchy; for more information on risk factor levels in the GBD hierarchy see Appendix table 9 (p152-153). An
expanded version of this table is presented in Appendix table 33 (p248-253), which includes each risk-outcome pair included in this analysis. DALYs =
disability-adjusted life-years; ASRs = age-standardised rates.
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Appendix Table 31: Global numbers and age-standardised rates of risk-attributable total cancer deaths and DALYs, 2010 and 2019, and percentage
change in global numbers and age-standardised rates of risk-attributable total cancer deaths and cancer DALY, 2010-2019, males

Males
T
3 Deaths DALYs
E Risk factor Age- Percent Percent Percent Percent
. Age-standardised . standardised change in change in age- . Age-standardised . Age-standardised change in change in age-
,;Dn Deﬁiga s'; nZdOSlO, death rates, per Deﬁ:gz 5'2 nZdOSlQ, death rates, absolute standardised Dﬁh:jg:nigm' DALY rates, per Dﬁtzjsg]nzglg' DALY rates, per absolute standardised
o (95% UI) 100,000, in 2010 (95% UI) per 100,000, deaths, 2010 — death rates, (95% UI) 100,000, in 2010 (95% UI) 100,000, in 2019 DALYs, 2010 DALY rates,
(95% UI) in 2019 2019 2010 -2019 (95% UI) (95% UI) —2019 2010-2019
(95% UI) (95% UI) (95% UI) (95% UI) (95% UI)
o | Al risk factors 2420 84.9 2880 776 189 -8.6 58 600 18925 67 500 17116 15.2 -9.6
(2250 to 2 610) (78.810 91.9) (2600 to 3 180) (70.2 to0 86.0) (8.6 t0 29.4) (-16.1t0 -0.9) (54 600 to 63 600) (1764.0 to 2 052.5) (60 800 to 75 100) (1546.9 to 1 903.5) (4.8 0 26.0) (-17.6 t0-1.3)
1 Environmental/occ 473 . 538 X 13.9 -12.9 10 800 354.1 11900 304.9 10.4 -13.9
upational risks (399 to 544) (14.310 19.6) (450 to 629) (12.3t017.1) (3.6 t0 25.5) (-20.4 to -4.5) (9 210 to 12 500) (301.6 t0 408.3) (9 920 to 14 000) (255.3 t0 357.9) (-0.6 t0 22.6) (-22.3t0 -4.6)
2| Air pollution 238 8.2 268 7.1 12.3 -13.4 5760 185.2 6 250 157.9 85 -14.8
P (181 to 293) (6.2t0 10.1) (197 to 344) (5.2t09.1) (-2.0t0 28.9) (-24.2t0-0.9) (4380 to 7 100) (141.1t0 228.1) (4 640 to 8 070) (116.8 to 203.6) (-5.6t025.1) (-25.710-2.0)
3 Particulate matter 8.2 7.1 12.3 -13.4 5760 185.2 6 250 157.9 85 -14.8
pollution (181 to 293) (6.2t010.1) (197 to 344) (52t09.1) (-2.0t0 28.9) (-24.210-0.9) (4380 to 7 100) (141.1t0 228.1) (4 640 to 8 070) (116.8 to 203.6) (-5.6 t0 25.1) (-25.7t0 -2.0)
4 Ambient particulate 174 6.0 216 5.8 24.6 -4.2 4140 133.8 5000 126.5 20.6 -55
matter pollution (127 to 220) (44107.7) (157 to 281) (4210 7.5) (8.1t0 44.3) (-16.5 t0 10.6) (3010 t0 5 260) (97.5t0 169.8) (3620 to 6 500) (91.7 0 164.2) (4.21040.2) (-18.2t09.7)
4 Ho"““jgx'?rg; solid 64.6 22 512 13 20.7 -38.9 1620 514 1260 314 223 -39.0
?u o (38.31097.8) (13103.3) (27.71082.2) (0.7t02.1) (-33510-6.0) | (-48.710-27.6) (967 to 2 440) (30.710 77.5) (687 t0 2 010) (17.11050.2) (-34510-7.9) | (-485t0-27.7)
2 Other environmental 48.8 17 . 15 16.5 -10.5 1150 374 1300 33.0 12.6 -11.9
risks (9.46 0 94.3) (0.3t03.3) (11.3t0 110) (0.3t02.9) (6.6 t0 28.9) (-17.8t0-1.2) (225 to 2 230) (7.3t0 72.4) (258 to 2 540) (6.5t0 64.4) (2.91t0 25.4) (-19.4t0 -2.0)
3 Residential radon 48.8 1.7 . 15 16.5 -10.5 1150 374 1300 33.0 12.6 -11.9
(9.46 0 94.3) (0.3t03.3) (11.3t0 110) (0.3t02.9) (6.6 t0 28.9) (-17.8t0-1.2) (225 to 2 230) (7.3t0 72.4) (258 to 2 540) (6.5t0 64.4) (2.91t0 25.4) (-19.4t0 -2.0)
2 Occupational risks 236 8.8 267 75 133 -14.2 4990 169.0 5520 144.4 10.6 -14.5
P (183 to 291) (6.81010.9) (206 to 331) (5.8109.3) (6.5t0 20.6) (-19.1t0 -9.0) (3890 to 6 130) (131.2 t0 207.9) (4270 to 6 830) (112.0to 178.4) (3.1t0 18.9) (-20.2t0 -8.3)
3 Occupational 8.8 75 133 -14.2 4990 169.0 5520 144.4 10.6 -14.5
carcinogens (183 to 291) (6.81010.9) (206 to 331) (5.8109.3) (6.5 t0 20.6) (-19.1t0 -9.0) (3890 to 6 130) (131.2 t0 207.9) (4 270 to 6 830) (112.0t0 178.4) (3.1t018.9) (-20.2t0 -8.3)
2 Occupational 177 7.0 195 58 10.2 -17.0 3230 115.6 3430 93.8 6.2 -18.9
exposure to asbestos (126 to 230) (4.909.0) (139 to 255) (4.1t07.5) (3.71016.9) (-21.5t0-12.3) (2 270 to 4 240) (81.2 t0 150.7) (2 400 to 4 510) (65.9 t0 123.0) (-0.8 t0 13.4) (-24.0t0-13.7)
2 Occupational 5.54 0.2 6.66 0.2 20.1 -6.0 160 49 185 45 16.0 -8.0
exposure to arsenic (0.807 t0 10.2) (0.0t00.3) (1.05t0 12.1) (0.0t00.3) (6.0t043.4) (-17.0t0 12.9) (25.1t0 292) (0.7t08.9) (32.3 to 336) (0.8108.2) (2110 38.6) (-18.9 0 10.5)
4 Occupational 0.930 0.0 : 0.0 138 -1.2 44.0 12 48.8 1.2 10.8 -15
exposure to benzene (0.280t0 1.52) (0.0t0 0.0) (0.313t0 1.73) (0.0 to 0.0) (4.6 t0 23.0) (-9.1t07.1) (13.2t072.1) (0.4t02.0) (14.2t0 80.2) (0.4t02.0) (1.7 10 20.3) (-9.5t07.0)
o | Sccupational 0.164 00 0203 00 238 28 485 01 581 01 199 45
befy"iu m (0.124 t0 0.203) (0.0t00.0) (0.152 to 0.264) (0.0t0 0.0) (6.0 to 44.5) (-16.7t0 12.9) (3.69t0 5.98) (0.1t00.2) (4.35t0 7.52) (0.1t00.2) (2.3t040.1) (-18.1t011.2)
B g(”:s'figga' 0.388 0.0 0.488 0.0 258 13 115 03 14.0 03 217 31
cagmium (0.304 to 0.474) (0.0t00.0) (0.371t0 0.614) (0.0t0 0.0) (7.3t047.2) (-15.6 t0 15.1) (8.99t0 14.1) (0.3t00.4) (10.7 t0 17.6) (0.3t00.4) (3.9t0 42.5) (-17.0t0 12.7)
B gfc:;agfiga' 0.808 00 | 0.0 280 04 238 07 295 07 239 1.4
chfomium (0.682 to 0.930) (0.0t00.0) (0.841 to 1.26) (0.0t0 0.0) (9.810 47.8) (-13.8t0 16.1) (20.1t0 27.4) (0.6t00.8) (24.210 35.8) (0.600.9) (6.60 42.9) (-15.0t0 13.6)
4 gfc(;‘s’fja:effiga(:iesel 113 04 147 04 304 23 334 101 102 265 07
en‘g’ine exhoust (9.49t0 13.3) (0.3t00.4) (12110 17.7) (0.3t00.4) (13.710 48.2) (-10.7 t0 16.1) (280 to 392) (8.5t011.9) (347 t0 510) (8.4t012.3) (10.5 to 44.0) (-11.9t0 14.3)
4 g(“:spuar‘ef"tga' 0.682 00 0.771 0.0 131 2.2 313 0.9 3438 08 111 20
for"mal dehyde (0.518 10 0.873) (0.0t00.0) (0.578 to 1.00) (0.0t00.0) (0510 27.4) (-12.710 9.6) (23.6 10 40.6) (0.7t01.1) (26.0 0 45.1) (0.6t01.1) (-0.710 25.2) (-11.8109.7)
4 Occupational . 0.2 . 0.2 19.6 -6.3 49 186 45 15.6 -8.2
exposure to nickel (0.202 to 15.1) (0.0t0 0.5) (0.412t0 17.4) (0.0t0 0.4) (3.71049.1) (-18.7t0 17.8) (8.38 t0 434) (0.2t013.2) (14.2 to 480) (0.3t0 11.6) (0.6 to 44.9) (-20.5t0 16.4)
Occupational
4 | exposure to 2.85 0.1 3.63 0.1 27.8 0.3 ) 25 104 25 23.7 -15
polycyclic aromatic (2.24 10 3.46) (0.1t00.1) (2.80 to 4.59) (0.1t00.1) (9.7t048.2) (-13.6 to 15.7) (65.8 to 102) (2.0t03.1) (80.3t0 131) (19t03.1) (6.4 t0 43.0) (-15.1t0 13.5)
hydrocarbons
4 Occupational 33.8 11 40.5 1.0 19.9 -6.1 976 29.8 1130 274 16.1 -7.8
exposure to silica (14.9t053.1) (051t01.7) (18.2t0 64.1) (0.4t01.6) (7.4t0 34.6) (-15.9t05.4) (430 to 1 540) (13.1t0 46.8) (513 to 1 790) (12.4t043.4) (3.71030.2) (-17.7t0 3.5)
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Males

°
3 Deaths DALYs
g Risk factor Age- Percent Percent Percent Percent
. Age-standardised . standardised change in change in age- . Age-standardised . Age-standardised change in change in age-
% Detarslgzslgnzdoslo, death rates, per Dela':gzslgnzdosls), death rates, absolute standardised D'D‘[h;(jsg]nigm' DALY rates, per D'A[h;(js'annﬁglg' DALY rates, per absolute standardised
o (95% UI) 100,000, in 2010 (95% UI) per 100,000, deaths, 2010 - death rates, (95% UI) 100,000, in 2010 (95% UI) 100,000, in 2019 DALYs, 2010 DALY rates,
(95% UI) in 2019 2019 2010 — 2019 (95% UI) (95% UI) ~2019 2010 — 2019
(95% UI) (95% UI) (95% UI) (95% UI) (95% UI)
4 gfc:spu"‘r‘e";gas'ul furic 3.05 01 359 01 177 6.7 98.0 29 113 27 152 73
acirii (1.29t0 5.54) (0.0t00.2) (1.5210 6.67) (0.0t00.2) (6.41t029.8) (-15.6t0 2.8) (41.5t0178) (1.2t05.3) (48.1 to 209) (1.2t05.0) (4.410 26.8) (-16.1t0 2.0)
4 gfcé‘spuar‘e";ga' 0.0393 00 0.0554 00 41.0 120 1.26 0.0 174 00 37.9 115
mghl oroethylene (0.00858 to 0.0730) (0.0t00.0) (0.0117 t0 0.102) (0.0t00.0) (27.410 55.6) (1210 23.5) (0.278 t0 2.34) (0.0t00.1) (0.367 t0 3.23) (0.0t00.1) (24.21052.2) (0.41023.1)
1 Behavioural risks 2180 76.2 2550 68.7 174 -9.8 52 600 1700.7 59 900 1517.0 13.7 -10.8
(2040 to 2 320) (7150 81.3) (2320 t0 2 810) (62,50 75.5) (7.2 10 28.3) (-17.310-1.8) (49 500 to 56 300) (1598.7 to 1 816.6) (54 200 to 65 900) (13773101 672.0) (3310 24.8) (-18.8 10 -2.2)
2 | Tobacco 1780 62.5 2070 55.5 15.7 -11.2 42 500 13795 47 600 1207.7 12.0 -12.5
(1680 to 1 890) (58.5 10 66.2) (18700 2 270) (50.3t0 61.0) (5.1t0 27.0) (-19.1t0 -2.9) (39 900 to 45 100) (1296.4 to 1 458.8) (42 900 to 52 700) (1087.4t0 1 334.9) (1.2t0 23.6) (-20.6 t0 -3.7)
3| smokin 1760 61.6 2030 54.6 155 -11.4 41 800 1356.4 46 700 1184.6 118 -12.7
9 (1 650 to 1 870) (57.7 t0 65.3) (1840 to 2 240) (49510 60.1) (5.0t0 26.9) (-19.2t0 -3.0) (39 200 to 44 300) (1274.0t0 1 436.6) (42 100 to 51 700) (1067.6 to 1 310.8) (1.1t023.3) (-20.9t0 -3.8)
3| Chewing tobacco 243 0.8 30.8 0.8 26.8 0.2 721 21.9 885 21.7 22.8 -0.7
9 (17.510 32.0) (0.6t01.0) (21.21041.2) (05t01.1) (6.61049.1) (-15.6 10 17.7) (520 to 945) (15.710 28.7) (602 to 1 190) (14.81029.2) (2410 44.8) (-17.010 17.2)
3 | Secondhand smoke 55.7 1.9 . 1.8 19.5 -8.0 1340 43.1 1540 38.8 15.0 -9.9
(32.21082.4) (L1t02.9) (38.4 0 101) (1.0t02.7) (5310 36.5) (-18.810 4.7) (777 to 1 980) (25.010 63.9) (898 to 2 320) (22.610 58.8) (12t031.7) (-20.6 10 3.0)
2 | Alcohol use 319 10.7 394 10.3 235 -3.7 8750 272.0 10500 259.9 19.6 -4.5
(285 to 355) (9.5t0 11.9) (346 to 444) (9.0to0 11.6) (12.2 10 35.0) (-12.1t05.1) (7 850 to 9 710) (243.9 t0 301.8) (9180 to 11 800) (227.8 t0 292.9) (8.2t0 31.0) (-13.4t0 4.5)
2 Drug use 30.4 11 41.8 11 37.6 7.2 736 23.6 966 245 313 3.7
9 (25.210 36.7) (0.9t0 1.3) (34.2t0 51.0) (0.9t0 1.4) (25.1t0 51.6) (-2.2t017.9) (609 to 895) (19.6 to 28.6) (784 to 1 180) (20.0 t0 29.9) (18.4 t0 45.7) (-6.2t0 14.9)
2 Dietary risks 10.8 9.7 16.3 -10.3 240.0 8350 213.2 124 -11.2
Y (220 to 437) (7.8t0 15.5) (255 to 487) (7.0t0 13.4) (5.31028.2) (-18.3t0-1.9) (5 400 to 10 800) (174.3 t0 346.1) (6 060 to 11 600) (155.0 to 296.5) (0.9t0 24.8) (-20.0to -1.8)
3| Diet low in fruits 825 2.9 88.0 2.4 6.7 -175 2040 65.1 2100 52.8 2.8 -18.9
(41.2 10 133) (1410 4.6) (43.1t0 142) (1210 3.8) (-6.5 t0 21.0) (-27.310-6.8) (1030 to 3 290) (32.6 0 105.1) (1050 to 3 360) (26.5t0 84.6) (-9.8t0 16.9) (-28.6t0 -7.9)
3 Diet low in 10.2 04 11.6 0.3 135 -13.2 258 8.2 289 7.2 121 -11.9
vegetables (1.46 to 20.5) (0.0t00.7) (1.71t023.2) (0.0t0 0.6) (3.7t0 24.9) (-20.6 to -4.5) (38.0t0 518) (1.2t0 16.5) (43.9t0 576) (L1to 14.4) (2.31022.8) (-19.8t0-3.2)
3 Diet low in whole 74.8 2.7 . 2.7 26.9 -3.0 1800 58.9 2210 57.1 233 -3.0
grains (28.6 0 98.1) (1.1t03.6) (36.4 to 125) (1.0t0 3.5) (18.0 to 36.4) (-9.4t0 3.6) (688 to 2 360) (22.61077.2) (849 to 2 920) (21.9t0 75.4) (14.1t0 33.3) (-10.0t0 4.5)
3 Diet low in milk 69.4 25 92.1 26 32.8 1.8 1710 55.5 2200 56.5 28.7 1.7
(45.0 t0 93.5) (1.6t0 3.4) (59.3 to 126) (1.6 t0 3.5) (21.6 t0 44.9) (-6.3 10 10.6) (1110 to 2 300) (36.0t0 74.8) (1430 to 3 010) (36.6t0 77.2) (17.1t0 41.4) (-7.210 11.3)
3 Diet high in red 22.8 0.8 30.4 0.8 333 1.9 18.6 748 19.1 30.0 2.6
meat (5.80 to 44.1) (0.2t0 1.6) (7.90t0 57.8) (0.2t0 1.6) (22.31052.7) (-6.0 to 16.6) (153 to 1 080) (4.9 10 35.4) (205 to 1 390) (5.210 35.4) (17.5 t0 49.8) (-6.9 0 18.6)
3 Diet high in 15.0 0.6 17.7 0.5 18.6 -9.7 351 11.7 405 10.5 15.6 -9.7
processed meat (53310 22.9) (0210 0.8) (6.031027.2) (0.2t00.8) (10.010 27.7) (-159t0-3.2) (128 to 535) (421017.8) (139 to 623) (3610 16.1) (6.0t0 25.5) (-16.910 -2.2)
3 Diet low in fibre 9.34 03 10.8 0.3 15.1 -11.6 228 7.4 251 6.5 10.2 -12.4
(3.781017.9) (0.1t00.7) (4.251020.7) (0.1t00.6) (6.81023.8) (-17.6 t0 -5.4) (94.5 to 430) (3.1t014.0) (99.6 to 476) (2.6t012.4) (11t019.7) (-19.2t0 -5.1)
3 Diet low in calcium 64.6 2.3 . 22 23.8 -4.7 1590 51.5 1900 48.8 19.8 -5.1
(47.210 86.9) (1.7t03.1) (56.7 to 109) (1.6t03.0) (12510 35.1) (-12.9t0 3.3) (1170 to 2 100) (38.0t0 68.6) (1360 to 2 580) (34.910 66.1) (8.1t0 31.4) (-14.2t0 3.9)
3 Diet high in sodium 48.7 17 49.4 13 15 -21.1 1220 38.8 1180 29.9 -2.9 -22.9
9 (1.28 o 190) (0.0t0 6.6) (1.30 to 193) (0.0t05.2) (-11.7t016.7) (-31.0t0-9.7) (31.4t0 4 720) (1.0t0 151.0) (30.5 to 4 550) (0.8t0 115.3) (-16.2t012.1) | (-33.1t0-11.2)
2 Unsafe sex NA NA NA NA NA NA NA NA NA NA NA NA
2 Low physical 20.0 0.8 26.6 0.8 329 -1.4 367 13.4 479 133 30.6 -1.0
activity (4.7210 39.8) (0.2t0 1.6) (6.38 10 52.4) (0.2t0 1.6) (23.6 0 43.8) (-7.8106.2) (88.3 to 740) (3.210 27.0) (112 to 952) (3.1t0 26.4) (20.5t0 41.3) (-8.2106.8)
1 Metabolic risks 337 121 453 124 34.6 24 7880 258.3 10 400 266.8 32.6 33
(157 to 579) (5.6 t0 21.0) (221 to 760) (6.0 t0 20.9) (25.4 10 45.7) (-4.0t0 10.7) (3830 to 13 300) (123.9 0 438.7) (5170 to 17 400) (132.4 t0 443.9) (22.6 t0 44.6) (-4.31012.7)
2 High fasting plasma 171 6.4 6.3 31.6 -0.9 3540 1211 4600 120.4 30.0 -0.5
glucose (42.0t0 362) (1.6 t0 13.5) (55.5 to 482) (1.6 t0 13.4) (22,510 42.2) (-7.5106.4) (855 to 7 540) (29.6 to 257.5) (1120 to 9 900) (29.5 t0 257.7) (20.3t0 41.5) (-7.8107.8)
2 High body-mass 171 5.9 236 6.3 38.1 6.4 4450 1411 6 010 150.7 35.0 6.8
index (82.6 10 289) (2.910 10.0) (120 to 389) (321010.4) (26.61051.2) (-2.0t0 16.1) (2170 to 7 510) (68.6 to 237.8) (3090 to 9 900) (77110 247.5) (22.7 t0 49.0) (-2.51017.6)
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All numbers in this table represent total risk-attributable cancers included in this analysis. The number on the left of each risk factor indicates its level in the
GBBD hierarchy; for more information on risk factor levels in the GBD hierarchy see Appendix table 9 (p152-153). DALY's = disability-adjusted life-years; ASRs
= age-standardised rates; NA = not applicable due to sex restriction.
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Appendix Table 32: Global numbers and age-standardised rates of risk-attributable total cancer deaths and DALYs, 2010 and 2019, and percentage
change in global numbers and age-standardised rates of risk-attributable total cancer deaths and cancer DALYs, 2010-2019, females

Females
3
3 Deaths DALYs
é Risk factor dAgec:1 | /;\ge[-j 5 Fh>ercem . Percent A sardiced lgge‘;1 . :ercent . Percent
. standardise . standardise change in change in age- . ge-standardise . standardise change in change in age-
8 Dem 5'2 nZdOSlO, death rates, Deﬁ:gz 3'2 nZdOSlQ, death rates, absolute standardised DAthILS‘S' : nzdzwv DALY rates, per DAthILS‘S' : nzd[;w, DALY rates, absolute standardised
(U] (95% U1y per 100,000, (95% U1y per 100,000, deaths, 2010 — death rates, (95% U1y 100,000, in 2010 (95% UI) per 100,000, in DALYs, 2010 DALY rates,
° in 2010 ° in 2019 2019 2010 — 2019 ° (95% UI) ° 2019 —2019 2010 - 2019
(95% UI) (95% UI) (95% UI) (95% UI) (95% UI) (95% UI) (95% UI)
0 Al risk factors 1280 37.7 1580 36.1 § -4.4 31400 A 37600 866.9 19.8 -4.6
(1130 to 1 470) (33.31043.4) (1360 to 1 840) (31110 42.0) (15.3 10 30.8) (-10.4 to 1.5) (28 000 to 35 600) (812.0to 1 033.1) (32 800 to 43 100) (756.6 to 994.9) (11.7 t0 28.2) (-11.0t0 2.2)
1 Environmental/ occupational 159 4.7 198 45 2 -3.3 3620 105.4 4380 100.6 21.0 -4.6
risks (131 to 188) (3.9105.5) (159 to 239) (3.6t05.5) (12.6 t0 38.5) (-12.8t07.2) (3010 to 4 250) (87.7 0 123.9) (3550 to 5 270) (81.6 t0 121.1) (8.21035.1) (-14.7 0 6.6)
P Air pollution 97.3 29 120 27 23.1 -4.4 2270 66.0 2700 62.0 18.8 -6.2
P (74.8 to 120) (2.2t03.5) (88.8 to 151) (2.0t03.4) (7.5 0 39.6) (-16.5t0 8.5) (1 740 to 2 800) (50.7 to 81.4) (2 000 to 3 390) (45.9t0 77.9) (3.3t0 35.0) (-18.2t0 6.6)
. . . 29 27 23.1 -4.4 2270 66.0 2700 62.0 18.8 -6.2
3 | Particulate matter pollution (74.8 t0 120) (221035) (88.8t0 151) (2.0t03.4) (7510 39.6) (-165108.5) (1740 to 2 800) (50.7 t0 81.4) (2000 to 3 390) (45.9 10 77.9) (3310 35.0) (-18.210 6.6)
4 Ambient particulate matter 65.9 19 91.3 21 385 73 1500 438 2020 46.3 34.2 5.8
pollution (47.1t0 84.1) (1410 2.5) (65.5 to 119) (15t02.7) (21.2t0 58.5) (-6.0t0 22.7) (1080 to 1 910) (31310 55.7) (1 460 to 2 630) (33510 60.2) (16.5 t0 54.9) (-8.2t022.1)
4 Household air pollution from 314 0.9 285 0.7 -9.2 -29.1 767 22.2 15.6 -11.4 -29.7
solid fuels (19.6 t0 45.6) (0.6t01.3) (16.0 to 44.5) (0410 1.0) (-24.2t07.1) (-40.8 t0 -16.5) (480to 1 110) (13910 32.2) (384 to 1 050) (8.81024.2) (-25.9 10 4.6) (-41.110 -17.0)
. . 21.0 0.6 26.9 0.6 28.1 -1.0 472 13.8 134 24.1 -2.4
2| Other environmental risks (41810 40.7) (0.1101.2) (5.221052.2) (01t012) (18.0 10 39.5) (8.7107.8) (94.4 10 918) (2.810 26.8) (115 to 1 140) (2610 26.0) (13.5t0 35.9) (-10.810 6.9)
3 Residential radon 21.0 0.6 26.9 0.6 28.1 -1.0 472 13.8 586 134 24.1 -2.4
(41810 40.7) (01t01.2) (5.221052.2) (01t01.2) (18.0t0 39.5) (-8.7107.8) (94.410 918) (2.81026.8) (115 to 1 140) (2.6 10 26.0) (13,50 35.9) (-10.8 t0 6.9)
Py Occupational risks 52.9 1.6 66.5 15 25.7 -3.0 1170 34.1 1440 331 23.2 -3.0
P (39.7 t0 65.9) (1.2102.0) (48.710 85.0) (11t01.9) (15.1t037.1) (-11.0t0 5.8) (884 to 1 460) (25.710 42.6) (1070 to 1 830) (24.5 10 42.0) (12.0t0 35.5) (-11.7 0 6.6)
3 Occupational carcinogens 52.9 1.6 66.5 15 25.7 -3.0 1170 34.1 1440 331 23.2 -3.0
P 9 (39.7 t0 65.9) (1.2102.0) (48.710 85.0) (11t01.9) (15.1t037.1) (-11.0t05.8) (884 to 1 460) (25.710 42.6) (1070 to 1 830) (24.5 10 42.0) (12.0t0 35.5) (-11.7 0 6.6)
4 Occupational exposure to 33.1 1.0 40.3 0.9 21.7 -7.2 579 171 691 15.8 19.4 -1.6
asbestos (21.91t042.7) (0.7t01.3) (25.7 10 52.6) (0.6t01.2) (10.7 t0 32.3) (-15.3 10 0.8) (393 to 736) (116 t0 21.7) (455 to 892) (10.4 t0 20.4) (7.81030.9) (-16.4 to 1.4)
4 Occupational exposure to . 0.1 3.10 0.1 32.0 33 67.1 1.9 85.4 20 27.4 0.8
arsenic (0.359 to 4.40) (0.0t0 0.1) (0.494 to 5.69) (0.0t00.1) (16.0 0 54.1) (-9.2t0 20.8) (10.9 to 125) (0.3t03.6) (14.6 to 155) (0.3t03.6) (11.4 to 49.6) (-11.8t0 18.5)
4 Occupational exposure to 0.705 0.0 0.808 0.0 147 -0.3 334 0.9 37.0 0.9 11.0 -1.2
benzene (0.229t0 1.16) (0.0t0 0.0) (0.264 to 1.34) (0.0t00.0) (4.410 26.9) (-8.9t0 10.5) (10.8 t0 54.6) (0.3t0 1.5) (12210 61.0) (0.3t0 1.5) (0.8t0 23.6) (-10.3t0 10.0)
4 Occupational exposure to 0.0698 0.0 0.0978 0.0 40.2 10.0 2.05 0.1 277 0.1 35.0 7.3
beryllium (0.0548 to 0.0849) (0.0t0 0.0) (0.0746 t0 0.123) (0.0t00.0) (19.0 to 64.4) (-6.4 10 28.8) (1.63t0 2.51) (0.0t00.1) (2.12103.47) (0.0t00.1) (14.6 t0 58.3) (-8.810 25.7)
4 Occupational exposure to 0.161 0.0 0.224 0.0 39.2 9.2 471 01 6.31 0.1 34.0 6.5
cadmium (0.130 t0 0.199) (0.0t0 0.0) (0.172 t0 0.284) (0.0t00.0) (17.2t0 65.1) (-7.2t0 28.9) (3.7710 5.83) (0.1t00.2) (4.86 t0 7.98) (0.1t00.2) (12.7 t0 58.4) (-9.5 t0 25.4)
2 Occupational exposure to 0.330 0.0 0.466 0.0 41.2 10.8 9.67 03 13.2 0.3 36.2 8.3
chromium (0.279 to 0.384) (0.0t00.0) (0.378 to 0.568) (0.0t00.0) (20.8 t0 65.5) (-5.3 10 30.0) (8.09t0 11.2) (0.2100.3) (10.7 t0 16.0) (0.2100.4) (16.3 t0 59.6) (-7.51027.2)
2 Occupational exposure to 3.46 0.1 5.00 0.1 445 133 101 2.9 141 32 395 10.8
diesel engine exhaust (2.90 to 4.05) (0.1t0 0.1) (4.05 to 6.08) (0.1t00.1) (26.0t0 65.9) (-1.2t0 29.8) (85.1t0 119) (2.5t03.5) (114 t0 171) (2.61t03.9) (21.1t0 60.3) (-3.71027.2)
2 Occupational exposure to 0.326 0.0 0.347 0.0 6.6 -7.3 15.6 04 16.0 0.4 3.0 -8.6
formaldehyde (0.253 to 0.408) (0.000.0) (0.267 to 0.435) (0.0t00.0) (-7.81022.7) (-19.5t0 6.3) (11.910 19.6) (0.3t00.5) (12.31020.2) (0.3t00.5) (-10.3t0 17.5) (-20.5 t0 4.0)
4 Occupational exposure to 2.04 0.1 2.69 0.1 31.6 31 58.8 1.7 74.6 17 26.9 0.5
nickel (0.0761 to 5.47) (0.0t00.2) (0.162 t0 7.07) (0.0t00.2) (13.31064.8) (-11.310 30.2) (2.86 10 155) (0.1t04.5) (5.61 10 193) (0.1t04.4) (8.9058.0) (-13.7 10 26.2)
. O(ff‘]cp";‘l'ign:‘r'oer:;‘i’z“re o 11 0.0 1.64 00 416 111 339 1.0 46.3 11 36.6 8.6
Ey d{ oi arbons (0.943t0 1.42) (0.0t0 0.0) (1.30 o 2.05) (0.0t00.0) (21310 65.9) (-4.6 t0 30.3) (27.3t041.2) (0.8t01.2) (36.6 10 57.4) (0.8t01.3) (17.1t0 60.5) (-6.9t0 27.8)
4 Occupational exposure to 9.64 0.3 125 0.3 29.3 1.2 276 8.0 344 79 24.6 -1.3
silica (42110 15.3) (0.1t00.4) (5.190 19.9) (0.1t00.5) (14.0t0 47.8) (-10.9 to 15.8) (1210 438) (351012.7) (142 t0 547) (3.31012.6) (9410 42.6) (-13.5 0 13.0)
4 Occupational exposure to 0.361 0.0 0.438 0.0 213 -4.4 114 0.3 135 0.3 18.6 -5.1
sulfuric acid (0.151 t0 0.653) (0.0t0 0.0) (0.188 t0 0.799) (0.0t00.0) (8.8034.3) (-14.2t05.9) (4.7110 20.6) (0.1t0 0.6) (5.811024.7) (0.1t00.6) (7.1t031.1) (-14.4105.0)
o | Occupational expostre to 0.0166 00 (0%35361 o 00 39.2 96 0506 00 0.690 00 36.4 91
trichloroethylene (0.00363 to 0.0314) (0.0t00.0) 00 433) (0.0t00.0) (28.0t052.2) (0.71019.8) (0.111 t0 0.962) (0.0t00.0) (0.150 to 1.29) (0.00 0.0) (25.3 0 49.3) (0.1t019.3)
1 Behavioural risks 961 28.3 1150 26.3 19.2 -7.1 24 100 696.2 27 900 646.3 15.9 -1.2
(884 to 1 050) (26.0 to 31.0) (1030 to 1 260) (23.8 10 29.0) (12.1t0 26.6) (-12.7t0 -1.4) (22 500 to 26 200) (649.7 to 756.0) (25 400 to 30 700) (587.2 to 710.5) (8.4 t0 23.9) (-13.1t0-0.8)
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Females
3
3 Deaths DALYs
g Risk factor Age- Age- Percent Percent Age- Percent Percent
. standardised . standardised change in change in age- . Age-standardised . standardised change in change in age-
8 Dela':gzslgnzdoslo, death rates, De?;gzslgnzdoslg' death rates, absolute standardised DAtIr_\stgnzgm' DALY rates, per Dﬁhgjsgnzzlg' DALY rates, absolute standardised
O (95% UI) per 100,000, (95% UI) per 100,000, deaths, 2010 — death rates, (95% UI) 100,000, in 2010 (95% UI) per 100,000, in DALYs, 2010 DALY rates,
in 2010 in 2019 2019 2010 - 2019 (95% UI) 2019 —2019 2010-2019
(95% UI) (95% UI) (95% UI) (95% UI) (95% UI) (95% UI) (95% UI)
2 Tobacco 452 134 534 12.2 18.2 -8.8 10 200 297.1 11700 267.8 14.9 -9.9
(412 to 486) (12.2t0 14.4) (476 to 585) (10.9t0 13.4) (114 to 25.5) (-14.0t0-3.2) (9 370 to 11 000) (273.8 t0 320.9) (10 600 to 12 900) (242.110 294.9) (8.31022.0) (-15.0t0 -4.3)
3 Smokin 399 11.8 462 105 15.8 -10.9 8680 254.2 9750 2229 124 -12.3
9 (365 to 430) (10.810 12.8) (414 t0 504) (9410 11.5) (9.810 22.4) (-15.5 t0 -5.9) (8 030 to 9 400) (235.4 10 275.1) (8 840 to 10 700) (202.1 to 243.5) (6.71018.7) (-16.6 10 -7.4)
3 Chewing tobacco 16.9 0.5 24.8 0.6 46.4 14.2 438 12.7 619 14.3 41.2 123
9 (13410 20.7) (0.4100.6) (18.6t0 31.9) (0.4100.7) (24.010 70.6) (-3.31032.8) (345 10 539) (10.0t0 15.6) (467 t0 799) (10.8 to0 18.4) (18.3 10 65.6) (-5.810 31.8)
3 Secondhand smoke 49.7 15 64.0 15 28.7 1.2 1360 39.2 1680 39.0 234 -0.7
(32.010 69.5) (0.9102.0) (41110 92.4) (0.9t02.1) (14.610 44.2) (-9.8 10 13.4) (889 to 1 910) (25.6 10 54.9) (1100 to 2 420) (25.5 10 55.9) (10.0 to 38.6) (-11.5t0 11.8)
P Alcohol use 87.1 2.6 23 15.7 -10.3 2230 64.6 2520 58.3 13.0 -9.9
(76.3 0 98.2) (221t02.9) (87.6 to 115) (2.0t0 2.6) (9.81022.2) (-14810-5.2) (1980 to 2 500) (57.41t072.4) (2 220 to 2 850) (51.4 t0 65.9) (7.0t019.7) (-14.6 t0 -4.5)
P Drug use 217 0.6 29.6 0.7 36.4 57 493 14.4 645 14.8 30.9 2.6
9 (15.9 t0 28.3) (0.5t00.8) (21.81038.8) (05t00.9) (22.8t051.5) (-4.9t0 17.4) (365 to 633) (10.6 to 18.5) (491 to 835) (11.2t0 19.1) (16.6 t0 46.8) (-8.6t0 15.1)
2 Dietary risks 214 6.3 5.8 18.6 -8.5 4850 1411 5600 129.2 155 -8.4
Y (164 to 288) (4.9t08.5) (191 to 334) (4410 7.6) (10.3t0 27.5) (-14.9t0-1.9) (3730 to 6 580) (108.4 t0 191.3) (4 280 to 7 320) (98.7 t0 168.7) (6.810 25.0) (-15.4t0 -1.0)
3 Diet low in fruits 36.3 11 40.4 0.9 11.3 -13.8 241 20.7 8.7 -14.1
(19.1t0 55.4) (0.6t0 1.6) (21.210 60.0) (0.5t0 1.4) (-2.3t0 25.5) (-24.3t0-2.8) (440 to 1 260) (12.8 10 36.8) (484 to 1 330) (11.1t0 30.5) (-3.81022.4) (-24.1t0-3.1)
" . 4.86 0.1 5.60 0.1 15.2 -10.7 113 33 131 3.0 15.8 -8.2
3 | Dietlow in vegetables (0.759 t0 9.64) (0.0100.3) (0.868 0 10.9) (0.0100.2) (5210 26.7) (-18.810-1.8) (18,5 t0 223) (0510 6.5) (20.9 to 258) (05105.9) (5.1t0 27.5) (-16.7t0 1.0)
" . . 61.8 18 . 1.7 23.8 -5.2 1320 384 1590 36.6 21.0 -4.6
3 | Dietlowinwhole grains (23.710 81.0) (0.7t0 2.4) (29.7 to 100) (0.7t02.3) (16.4 0 31.0) (-10.7 t0 0.4) (506 to 1 730) (14.710 50.4) (618 to 2 120) (14.210 48.8) (12910 29.2) (-10.8t0 1.8)
3 Diet low in milk 56.4 17 74.4 17 31.9 13 1240 36.2 1600 36.8 28.6 1.7
(35.81077.1) (1.1102.3) (46.9 to 100) (11t02.3) (22.21042.1) (-6.1109.3) (808 to 1 690) (23.51049.3) (1010 to 2 130) (23.310 49.0) (18.6 10 39.5) (-6.310 10.4)
3 Diet high in red meat 36.3 11 44.9 1.0 235 -4.1 948 274 1140 26.3 20.0 -3.8
9 (19.8 10 55.8) (0.6t01.7) (25.11069.2) (0.6t01.6) (15.210 31.8) (-10.3t0 2.5) (525 to 1 390) (15.21040.2) (647 to 1 670) (15.010 38.7) (11.4t0 28.6) (-10.7 to 3.4)
3 Diet high in processed meat 14.1 0.4 16.2 0.4 14.8 -125 292 85 330 76 12.8 -11.4
ghinp (5.11t021.8) (0.2t00.7) (5.61t0 24.9) (0.1t00.6) (5.2t022.4) (-19.6 to -6.6) (109 to 450) (321013.2) (117 to 509) (2.7t011.7) (23t021.4) (-19.6 to -4.6)
3 Diet low in fibre 8.55 0.3 9.74 0.2 14.0 -12.9 180 5.2 197 4.6 9.3 -13.2
(3.49t0 16.5) (0.1t0 0.5) (3.95t0 18.9) (0.1t00.4) (7.1t021.3) (-18.0t0-7.3) (73.6 to 348) (2.1t010.1) (80.2 o 381) (1.8108.8) (1510 17.5) (-19.4t0 -6.9)
3 Diet low in calcium 46.8 14 57.9 13 23.9 -4.6 1040 30.1 1240 28.7 19.9 -4.9
(32.9t0 64.5) (1.0to 1.9) (40.2 t0 80.5) (0.9t0 1.8) (14310 33.5) (-12.0t0 2.8) (747 to 1 410) (21.7 0 41.0) (887 to 1 700) (20510 39.2) (10.1t0 30.2) (-12.8t03.2)
3 Diet high in sodium 3 0.7 ) 0.6 43 -19.1 16.0 12.8 0.4 -20.0
9 (0.754 t0 97.8) (0.0t0 2.9) (0.782 o 102) (0.0t02.3) (-850 16.3) (-28.8t0-9.7) (17.3to 2 260) (0.5t0 65.4) (17.5t0 2 270) (0.4 t0 52.5) (-13.1t013.1) (-30.7t0 -9.9)
2 Unsafe sex 238 6.8 280 6.5 17.9 -4.9 7820 2214 8960 210.6 14.6 -4.8
(211 to 269) (6.1t07.7) (239 to 314) (55t07.3) (8.5t0 28.6) (-12.6 t0 3.6) (6 850 to 8 680) (194.6 t0 246.1) (7 550 to 9 980) (177.7 to 234.9) (5.0t0 25.0) (-12.8t03.7)
2 Low physical activit 329 1.0 40.5 0.9 23.1 -7.0 599 17.7 724 16.6 20.9 -6.1
phy: Y (15.0 to 54.8) (05t01.7) (18.4 t0 68.4) (0.4101.6) (16.2 t0 30.1) (-12.2t0-1.7) (287 to 990) (8.51029.1) (3380 1.210) (7.81027.7) (13.4 10 28.3) (-11.7t0 -0.1)
1 Metabolic risks 306 9.1 412 9.4 34.7 31 6 680 196.5 8970 204.7 34.2 42
(159 to 495) (4.7t014.7) (216 to 667) (4.91t015.2) (27.5t0 43.4) (-2.3109.8) (3560 to 10 700) (104.8 t0 313.1) (4 860 to 14 200) (110.8 to 324.0) (26.2 t0 44.0) (-2.0t0 11.6)
Py High fasting plasma glucose 142 42 195 44 374 51 2890 85.1 3980 91.0 37.6 6.9
g 9P g (38.7 t0 291) (1.2108.7) (53.4 10 410) (1.2109.3) (29.7 10 46.0) (-0.8t0 11.5) (769 to 5 950) (22.6 10 175.0) (1090 to 8 400) (24.810 192.1) (29.1t0 47.2) (0.21014.3)
Py High body-mass index 51 52 33.0 17 3910 114.9 5160 117.8 32.2 24
gh body (99.0 to 261) (3.0107.8) (136 to 340) (31t07.7) (25510 42.4) (-3.9108.9) (2290 o 5 970) (67.410 175.6) (3130 to 7 690) (71.310 175.0) (23.910 42.7) (-4.010 10.6)

All numbers in this table represent total risk-attributable cancers included in this analysis. The number on the left of each risk factor indicates its level in the
GBBD hierarchy; for more information on risk factor levels in the GBD hierarchy see Appendix table 9 (p152-153). DALY's = disability-adjusted life-years; ASRs

= age-standardised rates.
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Appendix Table 33: Global numbers and age-standardised rates of attributable cancer deaths and DALY, 2010 and 2019, and percentage change in
global numbers and age-standardised rates of attributable cancer deaths and cancer DALY, 2010-2019, for all risk-cancer pairs measured, both sexes

combined
Both sexes combined
Deaths DALYs
- . Age- Age- Percent Percent Percent Percent
H Risk factor Cancer standardised standardised change il h, i - - i - i i i -
2 . . ge in change in age . Age-standardised . Age-standardised change in change in age
;‘ De[arfslsjslgnzdoslo. death rates, per De[arfslsjslgnzdoslg. death rates, per absolute standardised D'ﬁh:jsg‘négm' DALY rates, per DAchjsl:néglg' DALY rates, per absolute standardised
e (95% UI) 100,000, in (95% UI) 100,000, in deaths, 2010 death rates, (95% U1) 100,000, in 2010 (95% UI) 100,000, in 2019 DALYs, 2010 | DALY rates,
g ° 2010 ° 2019 ~2019 2010 - 2019 ° (95% UlI) © (95% UI) - 2019 2010 - 2019
2 (95% UI) (95% UI) (95% U1y (95% UI) (95% UI) (95% UI)
105 000 12627
) 3700 50.0 4450 549 204 69 89900 1369.2 1638 78
0 | Allriskfactors | Totalcancers | (3410154050 | (543t0647) | (4010t04940) | (49310610) | (126t0284) | (-12810-0.9) | (83300t098100) | (1267.31t01495.4) 65 0380‘)" 116 a 13‘;?7)“’ 1 (6810250) | (-140t0-14)
. EC"C‘L' ’gfi?:;‘a" Total cancers 631 10.1 737 9.1 16.7 -10.0 14 400 2212 16 300 196.1 13.1 -11.4
g (538 to 726) (861011.6) (619 to 859) (7.71010.6) (7910262) | (-16.7t0-2.8) (12 300 to 16 600) (189.2 to 254.9) (13 700 to 19 100) (165.5 t0 230.3) (391023.1) (-18510-35)
) ) 336 53 387 47 155 105 8030 1224 8950 1074 115 123
2 | Airpollution Total cancers (256 t0 412) (4.01065) (288 t0 490) (35106.0) (3410283) | (-19810-0.8) (6 110 to 9 850) (93210 150.2) (6 680 to 11 300) (80110 136.0) (05t0244) | (21710-2.3)
5 | Particulate Total cancers 336 53 387 47 155 105 8030 1224 8950 1074 115 123
matter pollution (256 t0 412) (4.0106.5) (288 to 490) (3510 6.0) (3410283) | (-19.810-0.8) (6110 to 9 850) (93.2t0 150.2) (6 680 to 11 300) (80.1t0 136.0) (05 t0 24.4) (-21.710-2.3)
. Aa"rl‘i’c'ﬁrl‘;l . Total cancers 240 38 308 38 284 -0.6 5650 : 7020 : 242 2.4
e er pollution (1750 303) (2.8104.8) (227 t0 396) (2.8104.9) (156t044.3) | (-1041011.4) (4130t0 7 130) (63.0t0 109.0) (5180 to 9 020) (62.10 108.3) (11.110403) | (-125t010.1)
. Aa"rl?c'ﬁrl‘;e g{gﬁzﬁi's and 240 38 308 38 284 06 5650 : 7020 : 242 2.4
s vollution | Iung eaneer (1750 303) (2.8104.8) (227 t0 396) (2.8104.9) (156t044.3) | (-104t011.4) (4130t0 7 130) (63.0t0 109.0) (5180 to 9 020) (62.110 108.3) (11.110403) | (-125t010.1)
. H;fjgg?\'?rim Total cancers 96.0 15 79.8 1.0 -16.9 355 2390 361 1940 231 -18.8 -35.9
P i foels (58.910142) (091022) (45110 125) (051t015) (-28810-35) | (-44.6t0-25.1) (1460 to 3510) (22.11053.3) (1110 t0 3 010) (13210 36.0) (-30210-6.1) | (-44.8t0-259)
. H;‘I‘jgg‘r’]'?rg; g:gﬁ:ﬁﬁ's and 96.0 15 79.8 1.0 -16.9 355 2390 361 1940 231 188 -35.9
P fomls lung caneer (58.910142) (091022) (45110 125) (051t015) (-28810-35) | (-44.6t0-25.1) (1460 to 3510) (22.11053.3) (1110 to 3 010) (13210 36.0) (-30210-6.1) | (-44.81t0-259)
) S:C%nmemal Total cancers 69.8 11 83.7 1.0 200 74 1630 249 1890 27 159 9.1
e (13.6to 135) (02102.2) (16,510 162) (0210 2.0) (1211029.0) | (-13410-05) (320 t0 3 150) (4.91048.3) (37410 3 650) (451043.9) (8.01025.3) (15.2t0-1.7)
5 | Residentil Total cancers 69.8 11 837 10 200 7.4 1630 249 1890 27 159 91
radon (13.6 to 135) (02102.2) (165 t0 162) (0210 2.0) (1211029.0) | (-13410-05) (320 to 3 150) (4.91048.3) (37410 3 650) (451043.9) (8.01025.3) (1520 -1.7)
5 | Residential g:gﬁ:ﬁﬁ's and 69.8 11 83.7 1.0 200 74 1630 249 1890 27 159 9.1
radon lung cancer (13.6to 135) (02102.2) (16,510 162) (0210 2.0) (1211029.0) | (-13410-05) (320 t0 3 150) (4.91048.3) (37410 3 650) (451043.9) (8.01025.3) (15.2t0-1.7)
, | Occupational Total cancers 289 47 334 42 156 a1 6160 95.9 6 960 84.4 130 12.0
risks (228 t0 350) (37105.7) (263 to 405) (33105.1) (8810226) | 4(-16.510-6.2) (4860 to 7 510) (7560 116.8) (5 470 to 8 580) (66.20 103.7) (551020.6) (17.7t0-6.1)
3 | Occupational Total cancers 289 47 334 42 156 114 6160 95.9 6 960 84.4 130 12,0
carcinogens (228 t0 350) (37105.7) (263 to 405) (33105.1) (8810226) | (-165t0-6.2) (4860 to 7 510) (7560 116.8) (5 470 to 8 580) (66.20 103.7) (551020.6) (17.7t0-6.1)
. &CC:S’LE’Q‘;T' Total cancers 210 35 236 30 120 1456 3800 611 4120 509 8.2 -16.7
s (155 to 266) (26104.5) (176 to 296) (22103.8) (5810182) | (-19.2t0-10.1) (2800 to 4 840) (45.0t0 77.6) (3060 to 5 240) (37.810 64.7) (15t0154) | (-2181t0-115)
. Sx“gs‘:frg‘;ga' Larynx cancer 3.24 01 3.68 00 136 133 63.8 1.0 ! 09 98 -15.6
o Y (17910 4.82) (0.0100.1) (20410 5.53) (0.0100.1) (5110225) | (-19.710-6.9) (34.60 95.7) (0610 1.5) (38.3t0 106) (05101.3) (041019.7) (22.710-8.2)
o | Secupational pracheal, 179 30 199 25 10.9 1556 3150 50.9 3370 47 6.9 1180
e lung cancer (1250 233) (21103.9) (140 to 257) (18103.3) (4210175) | (-20510-10.6) (2160 to 4 160) (35.0t0 67.0) (2340 t0 4 450) (29.0t0 55.0) (0510143) | (-23510-12.5)
. S:Cgs":‘rg‘iga' Ovarian cancer 550 01 6.56 01 193 -10.6 96.0 16 113 14 180 -10.0
g (240 0 8.85) (0.0100.2) (2.951010.7) (0.0100.1) (651031.2) | (-202t0-1.9) (44.0 to 154) (0.7102.5) (50.1 to 185) (06102.3) (441031.0) (20210 0.2)
. g(“:spuargiga' Mesothelioma 24 04 268 03 195 7.9 495 7.7 569 69 149 938
g (20.4 10 23.8) (0.3100.4) (24.310 28.6) (0.3100.4) (152t0236) | (-111t0-4.8) (44310 535) (6.9108.2) (510t0 617) (62107.5) (9.81020.0) (13.7t0 5.8)
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Both sexes combined

Deaths DALYs
T | Risk factor Cancer Age- Age- Percent Percent Percent Percent
2 . standardised . standardised change in change in age- . Age-standardised . Age-standardised change in change in age-

i De?htszslgnzdfilo, death rates, per De?htszslgnzdoslsa, death rates, per absolute standardised D/-\tt:)(j;:nzdgm DALY rates, per DA[hISSg]néglg' DALY rates, per absolute standardised

.z (5% U1) 100,000, in (5% U1) 100,000, in deaths, 2010 death rates, 95% 1) 100,000, in 2010 (5% UD) 100,000, in 2019 DALYs, 2010 | DALY rates,

g ° 2010 ° 2019 —2019 2010 — 2019 ° (95% UI) ° (95% UI) —2019 2010 - 2019

2 (95% U1 (95% U1 (95% UI) (95% UI) (95% U1 (95% UI)

4 &ccggfrg‘;ga' Total cancers 7.89 01 9.76 01 236 33 227 34 271 32 194 55
e (11710 14.4) (0.0100.2) (1551017.7) (0.0100.2) (11410437) | (12710127 (36.2t0 411) (05106.1) (44.8 10 486) (05105.7) (7.31038.6) (15.0t0 10.2)

. chcgs‘fr‘e";ga' g{gﬁ?ﬁﬁ's and 7.89 01 9.76 01 236 33 227 34 271 32 194 55
e lung cancer (11710 14.4) (0.0100.2) (1551017.7) (0.0100.2) (11410437) | (12710127 (36.2t0 411) (05106.1) (44.8 10 486) (05105.7) (7.31038.6) (15.0t0 10.2)

4 eofcgspuite“;gal Total cancers 1.63 0.0 187 0.0 14.2 0.8 774 11 . 11 109 13
sl (0513 t0 2.64) (0.0100.0) (0565 t0 3.05) (0.0100.0) (6.410225) (74106.7) (23.710 126) (03101.7) (25.7 to 140) (03101.7) (3.01019.6) (-8.3106.4)
Occupational

4 | exposure to Leukaemia y 0.0 - 00 142 08 - 11 . 11 10.9 -1.3
o, (0513 t0 2.64) (0.0100.0) (0565 t0 3.05) (0.0100.0) (6.410225) (74106.7) (23.710 126) (03101.7) (25.7 to 140) (03101.7) (3.01019.6) (-8.3106.4)

. S;?;’;‘,g‘;g‘*' Total cancers 0.233 00 0.301 00 28.7 09 6.90 01 ) 01 2.4 a1
befy”ium (0.192 10 0.276) (0.0100.0) (0.244 10 0.367) (0.0100.0) (136t044.8) | (-10710135) (5.68t0 8.15) (0.1100.1) (69510 10.5) (0.1100.1) (9.81040.0) (1250 10.8)

. gfcgs'ﬁ:iga' g{gﬁzﬁi's and 0.233 00 0.301 00 287 0.9 6.90 01 8.58 01 2.4 11
befy”ium lung eancer (0192 0 0.276) (00100.0) (0.244 0 0.367) (00100.0) (13610448) | (-10.71013.5) (5.68 10 8.15) (01100.1) (6.95 10 10.5) (01100.1) (9.81040.0) (12510 10.8)

. glc%ﬁg"tga' Total cancers 0.549 00 0.712 00 207 17 162 0.2 203 0.2 253 05
s (0.455 t0 0.642) (00100.0) (0583 0 0.854) (0010 0.0) (14310462) | (-10.3t014.0) (13.6 10 18.9) (021003) (16.7 0 24.1) (02100.3) (102t0412) | (-123t01L7)

. glccgsﬁfrg‘;ga' ;’gﬁ:ﬁﬁ's and 0.549 00 0.712 00 20.7 17 16.2 02 203 02 253 05
s lung eancer (0.455 10 0.642) (0.0100.0) (0583 10 0.854) (0.0100.0) (1431046.2) | (-1031014.0) (13.6t0 18.9) (02100.3) (16.7 to 24.1) (02100.3) (102t0412) | (-123t011.7)

. &C%Js‘ifr‘e";ga' Total cancers 114 00 150 00 318 34 335 05 427 05 274 12
e (1.00t0 1.28) (0.0100.0) (12910 1.75) (0.0100.0) (17.0t047.6) | (-85t015.6) (29.410 37.6) (0.4100.6) (36.610 49.7) (0.4100.6) (130t0429) | (-102t013.1)

. S;Cgspuarte";ga' grrgﬁgﬁﬁ's and 114 00 150 00 318 34 335 05 427 05 274 12
e lung cancer (1000 1.28) (0.0100.0) (12910 1.75) (0.0100.0) (17.0t0476) | (-851015.6) (29.410 37.6) (0.4100.6) (36.610 49.7) (0.4100.6) (13010429) | (-102t013.1)
Occupational

4 | exposureto Total cancers 147 02 197 02 337 48 435 6.4 563 6.6 295 29
diesel engine (12.910 16.9) (02100.3) (17.0t0 22.9) (02100.3) (200t0488) | (-5.81016.9) (380 to 497) (56107.4) (485 to 655) (57107.7) (15.9t0 44.1) (-761014.8)
exhaust
Occupational Tracheal

2 exposure to bronchus’ and 14.7 0.2 19.7 0.2 337 48 435 6.4 563 6.6 295 29
diesel engine ling cancer (12.910 16.9) (02100.3) (17.0t0 22.9) (02100.3) (200t0488) | (5.81016.9) (380 t0 497) (56107.4) (485 o 655) (57107.7) (15.9t0 44.1) (-7610148)
exhaust

. S;Cgsmigal Total cancers | 00 . 00 11.0 39 469 0.6 50.8 0.6 84 42
e denyde (0.818 10 1.22) (0.0100.0) (0.900 to 1.36) (0.0100.0) (0.41022.1) (126 t0 5.6) (38.1t0 57.5) (05100.8) (40.910 61.7) (05100.8) (151019.3) (126 t05.3)

. &“é‘smiga' Nasopharynx 0.460 00 0518 00 126 37 201 03 223 03 109 3.4
b dehyce cancer (0.313 10 0.639) (0.0100.0) (0.355 10 0.731) (0.0100.0) (05t0295) | (-146t09.1) (13.4t0 28.0) (02100.4) (15.1t0 31.5) (02100.4) (-2510275) (14310 9.2)

. gicc:;f:e'iga' Leukaemia 0.547 00 0.600 00 97 40 26.7 04 285 04 65 48
e ehyde (0.460 to 0.644) (0.0100.0) (0.497 10 0.712) (0.0100.0) (0210198) | (-123t04.9) (22.2t031.9) (0.3100.4) (23410 34.3) (0.3100.4) (-311016.5) (135t04.1)
Occupational

4 | exposure to Total cancers . 0.1 - 0.1 228 -3.9 33 261 31 18.6 -6.0
kel (02950 20.6) (001003) (0536 to 24.6) (00100.3) (©1t0484) | (149t017.1) (11.6 t0 589) (021088) (18310 677) (02108.0) (5.2t0 42.6) (-16.8 0 14.6)
Occupational Tracheal,

4 | exposreto bronchas, and o 01 3 01 228 39 23.3 261 23.1 218.62 6.0
el lung cancer (02950 20.6) (001003) (0536 to 24.6) (00100.3) (©1t0484) | (149t017.1) (11.6 t0 589) (021088) (18310 677) (02108.0) (5.2t0 42.6) (-16.8 0 14.6)
Occupational
exposure to

4 | polycyclic Total cancers 3,36 10 4.68 01 - 01 318 33 L7 150 18 274 12
Romric (3.36 0 4.68) (0.1100.1) (4360 6.24) (0.1100.1) (17.61047.8) | (-8.01015.7) (99.4t0 139) (15102.0) (12310 177) (15102.1) (13.7t0 42.8) (9.61013.2)
hydrocarbons
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Both sexes combined

Deaths DALYs
< | Risk factor Cancer Age- Age- Percent Percent Percent Percent
2 . standardised . standardised change in change in age- . Age-standardised . Age-standardised change in change in age-
i De?htszslgnzdfilo, death rates, per De?htszslgnzdoslsa, death rates, per absolute standardised D/-\tt:)(j;:nzdgm DALY rates, per DA[hISSg]néglg' DALY rates, per absolute standardised
= (95% UI) 100,000, in (95% UI) 100,000, in deaths, 2010 death rates, (95% U) 100,000, in 2010 (95% UI) 100,000, in 2019 DALYs, 2010 | DALY rates,
g ° 2010 ° 2019 —2019 2010 — 2019 ° (95% UI) ° (95% UI) —2019 2010 - 2019
g (95% UI) (95% UI) (95% UI) (95% UI) (95% UI) (95% UI)
Occupational
o | Sbosurto pracheal, 400 01 527 01 318 33 118 17 150 18 274 12
polycyc i (3.36 10 4.68) (0.1t00.1) (4.36 10 6.24) (0.1t00.1) (17.610478) | (-8.01015.7) (99.4 10 139) (15102.0) (12310 177) (15t02.1) (13.710428) | (-9.61S013.2)
aromatic lung cancer
hydrocarbons
. glccé‘s’frg"tga' Total cancers 434 07 53.0 06 220 46 1250 186 1480 17.4 180 6.6
e (19.1t0 68.8) (0310 1.0) (23.810 84.4) (0310 1.0) (11.710337) | (-127t04.6) (552 to 1 980) (821029.4) (666 to 2 350) (781027.7) (7.710 29.5) (14810 2.5)
. glccggfr‘e";ga' ;’gﬁ:ﬁﬁ's and 434 07 53.0 06 220 46 1250 18. 1480 17.4 18.0 6.6
e lung cancer (19.110 68.8) (0.3t01.0) (23.810 84.4) (0.3t01.0) (11.710337) | (-12.7t04.6) (552 to 1 980) 6(8.2 0 29.4) (666 to 2 350) (7.81027.7) (7.710 29.5) (-14.8 10 2.5)
. &mgspuar‘e";ga' Total cancers 341 01 403 00 181 6.7 109 16 126 15 156 74
e (145 10 6.18) 0.0t00.1) (1.73 10 7.47) 0.0t00.1) (7.81029.1) (14910 1.9) (46.3 10 198) (0.7102.9) (54.1t0 234) (06t02.7) (5.710 26.4) (15310 1.3)
. eofcgs'i?e";ga' Larvix cancer 341 01 403 00 181 6.7 109 16 126 15 156 74
e ry (1.45 10 6.18) (0.0t00.1) (1.73107.47) (0.0t00.1) (7.81029.1) (14910 1.9) (46.3 10 198) (0.7102.9) (54.1 10 234) (0.6t02.7) (5.710 26.4) (15310 1.3)
4 eoxc’fgslﬂﬁgal Total cancers (O%Ei52529m © o(iéoo 0 (O%%?m © o(iéoo 0 (29 84?6552 Nl e 7%20 8) © w8103 31) © oqf 0.0) © 515'303 4.54) © oqf 0.1) (26 43176549 5) @ 1950 4
lrichloroelhylene 0104) . . 0147) . . ) . i} ) } ) } . ) ) } ) } ) . }
4 gf;gspuargcigal Kidney cancer (00(')35252910 0.0 (Oofl)%gstu 0.0 405 1.2 L7 0.0 243 0.0 37.5 0.7
Tiehloroethylene 0.104) (0.0t00.0) 0.447) (0.0t00.0) (29.81052.7) (2710 20.8) (0.388 10 3.31) (0.0t00.0) (0518 to 4.54) (0.0t00.1) (26.4 10 49.5) (1.710 20.4)
1 | Behavioural Total cancers 3140 49.9 3700 455 17.9 87 76 700 1166.8 87 800 10547 144 9.6
risks (2950 to 3 350) (46.8 10 53.2) (3420 t0 4 020) (42.1t0 49.4) (10410260) | (-145t0-2.7) (7260010 81900) | (1103.0t012457) | (81100t095400) | (974.1t01145.3) (6.51022.5) (-15810-3.2)
5 | Tobacco Total cancers 2240 356 2600 31.9 162 0.4 52 700 807.4 59 300 7117 126 1.9
(2100 to 2 350) (33.410 37.5) (2380 to 2 830) (29.210 34.7) (7510 25.6) (-16.9 10 -3.2) (49 600 to 55 600) (760.5 t0 851.2) (54 000 to 64 800) (648.9 10 777.1) (3871022.3) (-18.8t0 -4.3)
3 | smokin Total cancers 2160 344 2490 306 156 -10.9 50 400 7741 56 400 6773 119 125
9 (2030 to 2 270) (32.210 36.3) (2280 to 2 720) (28.010 33.3) (6.91025.3) (-17.6 10 -3.5) (47 600 to 53 300) (729.9 t0 818.1) (51 300 to 61 700) (616.4 10 740.3) (2.81021.8) (-19.6 to -4.8)
3 | smokin Lip and oral 54.6 038 63.4 038 162 95 1480 21 1660 19.7 121 111
9 cavity cancer (45.31063.2) (0.7t01.0) (51.210 76.4) (0.6100.9) (5210 26.7) (-18.0t0-1.2) (1180 to 1 750) (17.81026.1) (1310 to 2 020) (15.6 10 23.9) (15t023.1) (-19.7 t0 -2.4)
2 | smokin Nasopharynx 15.8 02 17.9 02 13.4 -10. 7.0 527 6.2 106 -10.7
9 cancer (11.41020.1) (0210 0.3) (13.0 10 23.0) (0210 0.3) (0610287) | 3(-21.41017) (339 t0 611) (5.0108.9) (374 10 684) (44108.1) (-2.81025.4) (-21.9 10 1.0)
2 | smokin Other pharynx 433 07 53.6 06 239 3.1 1200 18.0 1440 17.1 19.8 5.1
9 cancer (37.81048.6) (0.6100.7) (45.2 10 61.9) (0500.7) (11.31036.1) | (-12.9106.3) (1030 to 1 360) (15.5 10 20.3) (1200 1t0 1 680) (14.21019.9) (6.81032.0) (15.3104.7)
3 | smokin Oesophageal 187 29 203 25 8.6 -15.9 4560 69.5 4750 56.7 40 -18.3
9 cancer (149 to 209) (23103.3) (170 to 237) (2.1102.9) (6510275) | (-27.5t0-1.4) (3690 to 5 120) (56.010 77.9) (3980 to 5 540) (47.61066.1) (11210232) | (-30.0t0-3.4)
3 | smokin Stomach 174 28 172 21 (123 © 235 3990 61.4 3810 458 45 253
9 cancer (141 to 205) (22103.3) (138 t0 207) (1.71025) . (-32410-13.3) (3200 to 4 780) (49.410 73.4) (21990 to 4 630) (36.1t0 55.6) (16.7109.7) | (-347t0-14.4)
12.6)
3 | smokin Colon and 120 19 143 18 19.3 8.4 2760 227 3230 38.9 16.8 8.9
9 rectum cancer (79.7 t0 160) (1.3102.6) (95.5 10 193) (1.2t02.4) (1141027.9) | (-14.410-1.9) (1810 to 3 650) (28.11056.5) (2090 to 4 400) (25.31053.0) (8510 26.2) (-15310-1.7)
3 | smokin Liver cancer 70.3 11 85.9 10 221 50 1780 26.9 2130 253 192 57
9 (38.41098.1) (0.601.5) (50.0 t0 123) (0.601.5) (9510 36.6) (14.7105.7) (947 to 2 550) (14.31038.1) (1160 to 3 070) (13.8 10 36.5) (5.11035.2) (-16.510 6.5)
. ancreatic B . . .. -3. R K 8 -4,
3 | smokin P i 89.9 15 113 14 261 35 1990 308 2440 294 229 44
9 cancer (79.5 t0 101) (1.3101.6) (98.8 10 128) (1.2t01.6) (19.0 10 33.6) (8.7t02.1) (1750 to 2 240) (27.010 34.6) (21100 2 770) (25410 33.4) (15.3 10 31.1) (-10.410 1.9)
3 | smokin Larynx cancer 69.4 11 783 09 127 124 1850 279 2020 240 95 137
9 Y (61.4 10 76.0) (1.0t01.2) (68.0 10 88.3) (0.8t01.1) (4.61020.9) (-18.6 10 -6.1) (1 630 to 2 020) (24.6 10 30.5) (1760 to 2 300) (20.9 10 27.3) (1.91017.9) (-19.7 10 -7.0)
3 | smokin grrgﬁ?ﬁﬁ's and 1110 1738 1310 161 177 95 25100 387.4 28 600 344.0 141 112
9 lung cancer (1060 to 1170) (16.91018.7) (1200 to 1430) (14.710 17.5) (8.0t028.4) (-169t0-1.4) (23 900 to 26 300) (369.0 to 406.4) (26 000 to 31 300) (313.2t0 375.3) (4210 25.5) (-18910-2.6)
3 | smokin Breast cancer 174 03 190 02 838 157 493 74 513 6.1 42 173
9 (12.6 0 22.8) (0.200.4) (13.6 t0 24.8) (0.200.3) (4710133) | (-18810-12.0) (351 to 647) (5.3109.7) (362 to 674) (4.3108.1) (0.0108.8) (-20.7 to -13.6)
3 | smokin Cervical 28.8 04 30.1 04 47 7.1 880 12.9 10.6 16 174
9 cancer (14.5 10 46.3) 0.2t00.7) (14.9 10 49.6) (0.2100.6) (381013.1) | (-236t0-10.1) (464 to 1 410) (6.71020.7) (469 to 1 440) (561017.1) (6410101) | (-24.010-10.3)
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Both sexes combined

Deaths DALYs
< | Risk factor Cancer Age- Age- Percent Percent Percent Percent
2 . standardised . standardised change in change in age- . Age-standardised . Age-standardised change in change in age-
i De?htszslgnzdfilo, death rates, per De?htszslgnzdoslsa, death rates, per absolute standardised DAttISSI:nZdES)lO' DALY rates, per DA[hISSg]niglg' DALY rates, per absolute standardised
e (5% U1) 100,000, in (95% UI) 100,000, in deaths, 2010 death rates, (95% U) 100,000, in 2010 (5% UD) 100,000, in 2019 DALYs, 2010 | DALY rates,
g ° 2010 ° 2019 —2019 2010 - 2019 ° (95% UI) ° (95% UI) —2019 2010 — 2019
2 (95% U1 (95% U1 (95% UI) (95% UI) (95% U1 (95% UI)
) 252 0.4 293 0.4 164 12,0 496 8.0 572 7.0 152 12,0
3 | Smoking Prostate cancer (11.31039.7) (0.2t00.7) (12.8 10 46.6) (0.2t00.6) (9.21023.8) (-17.410 -6.6) (220 t0 775) (351012.5) (253 10 918) (3.1t011.3) (8.01022.7) (17510 -6.3)
) } 253 0.4 301 0.4 191 8.4 91 687 83 156 97
3 | Smoking Kidney cancer (18.0t0 32.7) (0.3t00.5) (21010 39.4) (0.3t00.5) (1211025.8) | (-13.6t0-3.4) (417 to 764) (6.41011.8) (476 10 883) (5.71010.7) (8.61022.8) (15310 -4.3)
) 65.4 11 775 10 186 96 1400 219 1620 197 157 103
3 | Smoking Bladder cancer | g 915 80.0) (081013 (58310 96.7) 071012 (10910267) | (-153t0-37) (1080 to 1 680) (16910 26.4) (1250 to 1 980) (15210 24.1) (7.6 10 24.0) (16410-3.8)
3 | smokin Leukaemia 56.9 09 64.6 038 136 120 1400 213 1530 185 93 133
9 (35.410 79.6) (06101.3) (39.3t0 91.4) (0510 1.1) (6710203) | (-17.0t0-7.0) (829 to 1 990) (12.910 30.2) (896 to 2 160) (10.8 to 26.0) (201016.8) (-18.9t0 -7.5)
3 | Chewing Total cancers 412 06 556 07 349 6.2 1160 172 1500 179 298 43
tobacco (33.010 50.0) (0510 0.8) (43.1 10 68.8) (0510 0.8) (19.0t052.4) | (-6.21019.9) (920 to 1 420) (13.7t0 21.0) (1160 to 1880) (13.9 10 22.4) (13.6t0 47.9) (8.61018.7)
3 | Chewing Lip and oral 268 0.4 373 05 39.1 938 772 114 1030 123 332 75
tobacco cavity cancer (20510 33.2) (0.3100.5) (27.91047.2) (0.3100.6) (2041060.2) | (-4.9t0265) (581 to 964) (861014.2) (764 to 1 320) (91t015.7) (15.1t0 54.7) (7210 24.6)
3 | Chewing Oesophageal 144 02 183 02 270 0.7 387 538 476 57 23.0 21
tobacco cancer (10.1t0 19.1) (02100.3) (12.710 24.7) (02100.3) (13.7t040.7) | (-1091010.0) (27310518) (41107.8) (328 to 644) (39107.7) (9.91037.5) (12510 9.3)
5 | Secondnand Total cancers 105 17 130 16 238 35 2700 0.7 3220 385 193 52
smoke (68.6 o 151) (11102.4) (82.6t0 190) (10102.3) (12810358) | (-120t05.8) (1760 to 3 830) (26.610 57.9) (2070 to 4 630) (24.810 55.5) (8.71030.9) (13.7t0 4.0)
3 | Secondnand ;’gﬁ:ﬁﬁ's and 915 14 113 14 240 38 2230 339 2660 318 192 -6.0
smoke lung eancer (54.310 135) (0.9102.1) (67,510 170) (0.8102.1) (122t036.6) | (-129105.8) (1330 t0 3 270) (20.31049.7) (1580 to 3 990) (19.0t0 47.8) (7.71031.7) (15.1t0 3.6)
5 | Secondnand Breast cancer 139 02 17.0 02 25 15 471 6.8 562 6.7 194 13
smoke (32910 23.6) (0.0100.4) (4.00t0 29.4) (0.0100.4) (12.9t0 32.8) (92106.6) (114 t0 809) (1L61011.7) (135 to 976) (161011.6) (9.91029.9) (9.1t07.4)
5 | Atconol use Total cancers 406 6.3 495 6.0 218 5.0 11000 164.4 13000 155.2 183 56
(364 t0 452) (57107.1) (440 to 554) (5.4106.8) (12.7t0315) | (-11.9t02.4) (9910 to 12 200) (148.3 10 182.3) (11 600 to 14 500) (138.4 10 173.5) (8.91028.2) (12910 2.2)
5 | Atcohol use Lip and oral 4856 07 60.4 07 243 21 1430 212 1730 206 204 28
cavity cancer (40.0 10 56.4) (0.6100.9) (48.0t0 72.4) (0.6100.9) (12610359) | (-11.3106.9) (1180 to 1 670) (17.410 24.6) (1380 t0 2 070) (16.4 t0 24.6) (8:31032.1) (12510 6.7)
5 | Atcohol use Nasopharynx 203 03 245 03 207 27 686 99 811 96 182 23
cancer (15.7 to 24.6) (0210 0.4) (18.8 0 29.9) (0.2100.4) (611037.3) | (-1451010.7) (534 10 831) (7.71012.0) (628 t0 993) (751011.8) (411034.6) (13.9t011.1)
5 | Atcohol use Other pharynx 290 04 379 05 306 31 871 1238 1110 131 270 22
cancer (22.610 35.3) (0.3100.5) (29.0t0 47.0) (0.3100.6) (16.7t043.9) | (-7.91013.6) (681 to 1 060) (10.0 to 15.6) (854t 1 370) (10.1t0 16.2) (12.6t0 40.7) (-951013.1)
5 | Atcohol use Oesophageal 992 15 114 14 145 10.9 2570 387 2820 336 98 132
cancer (71410 127) (11102.0) (84.1t0 145) (1010 1.8) (1310332) | (23.1103.7) (1 860 to 3 250) (28.010 49.1) (2110 to 3 570) (25.1t0 42.5) (5.8 0 28.5) (25510 1.6)
2 | Atcohol use Colon and 817 13 101 13 233 52 1990 304 2410 291 210 44
rectum cancer (62.9t0 101) (1010 1.6) (76.6t0 127) (1010 1.6) (15210317) | (-112t010) (1520 to 2 450) (23.21037.4) (1830 to 3 000) (22.11036.2) (12310 30.3) (11110 2.8)
2 | Atcohol use Liver cancer 733 11 96.1 12 310 20 1860 281 2380 284 278 13
(59.8 10 88.1) (0910 1.4) (77510 116) (0910 1.4) (21.9t0 40.4) (49109.1) (1500 to 2 270) (22.7 10 34.0) (1910 to 2 890) (22.910 34.5) (17.710 38.3) (6.4109.4)
5 | Atconol use Larvi cancer 205 03 239 03 1638 88 577 86 656 738 137 938
ry (12.110 27.7) (0.2100.4) (14.1t0 32.6) (02100.4) (7610261) | (-157t0-1.6) (34110 772) (51t0115) (395 to 895) (4.71010.6) (461023.1) (17.110-2.3)
5 | Atconol use Breast cancer 336 05 377 05 123 124 997 1438 1090 131 91 1.9
(27510 39.9) (0.4100.6) (30.7 t0 45.1) (0.4100.6) (761017.4) | (-15910-85) (8150 1 180) (12.11017.6) (880 to 1 300) (10.6 0 15.6) (391014.7) (16.1t0-7.4)
521 038 715 09 371 65 1230 1838 1610 194 311 32
2 | Druguse Total cancers (41.6 t0 64.4) (0.7t0 1.0) (57.110 89.2) (0.7to1.1) (27.310478) | (-0.81014.8) (987 to 1 510) (15.0t0 23.1) (1290 to 1 990) (15.6 t0 23.9) (20.9 10 42.1) (-4.7t0 11.6)
5 | Druguse Liver cancer 521 038 715 09 371 65 1230 188 1610 194 311 32
9 (41.6 0 64.4) (0.710 1.0) (57.110 89.2) (0.7t01.1) (27.31047.8) | (0.81014.8) (987 t0 1 510) (15.0t0 23.1) (1290 to 1 990) (15.6 t0 23.9) (20.9t0 42.1) (-4710116)
5 | Dietary risks Total cancers 516 8.4 605 76 173 95 12300 187.7 14000 168.8 136 101
y (385 to 720) (6.21011.6) (454 10 811) (5.71010.1) (8510255) | (-15910-3.5) (9010 to 17 200) (138.0 t0 262.9) (10 500 to 18 800) (127.1 10 226.9) (461022.3) (17.1t0-3.3)
3 | Dietlowinfruits | Total cancers 119 19 128 16 81 16.2 2870 436 3000 360 45 175
(59.7 to 187) (0.9103.0) (65.0 to 200) (0.8102.5) (331019.9) | (-24910-7.3) (1 470 t0 4 510) (22.110 68.7) (1540 to 4 680) (18510 56.2) (6.8 10 16.3) (-26.5t0 -8.1)
3 | Diet lowin fruits | O°sophageal 515 038 512 06 (lgf © 227 1290 195 1250 15.0 30 231
cancer (15.1 to 109) (02t01.7) (15.2 to 109) (02101.3) 163) (-32.310-9.4) (385 t0 2 680) (5810 40.6) (384 t0 2 600) (4.610311) (15310143) | (-32810-9.1)
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Both sexes combined

Deaths DALYs
< | Risk factor Cancer Age- Age- Percent Percent Percent Percent
2 . standardised . standardised change in change in age- . Age-standardised . Age-standardised change in change in age-
i De?htszslgnzdfilo, death rates, per De?htszslgnzdoslsa, death rates, per absolute standardised D/-\tt:)(j;:nzdgm DALY rates, per DA[hISSg]néglg' DALY rates, per absolute standardised
2 (95% UI) 100,000, in (95% UI) 100,000, in deaths, 2010 death rates, (95% UI) 100,000, in 2010 (95% UI) 100,000, in 2019 DALYs, 2010 DALY rates,
g ° 2010 ° 2019 —2019 2010 — 2019 ° (95% UI) ° (95% UI) —2019 2010 - 2019
2 (95% UI) (95% UI) (95% UI) (95% UI) (95% UI) (95% UI)
3 | Diet low in fruits ;’gﬁ:ﬁﬁ's and 673 11 772 10 147 113 1580 241 1750 210 107 -12.9
lung cancer (19.3 to 100) (0.3t01.6) (22.6 10 115) (0.3t01.4) (5.810 25.0) (-18.0t0 -3.5) (461 to 2 350) (7.010 36.0) (518 t0 2 610) (6.21031.4) (1510 20.8) (-20.0 t0 -4.9)
3 Diet low in Total cancers 15.1 0.2 17.2 0.2 141 -121 371 5.6 420 5.0 13.2 -10.6
vegetables (2.281029.7) (0.0t0 0.5) (255 t0 34.0) (0.0t0 0.4) (5.41023.3) (-18.7t0 -4.5) (58.1to 729) (0.9t0 11.1) (64.2 to 828) (0.8109.9) (4.21022.3) (-17.9t0-3.3)
3 Diet low in Oesophageal 15.1 0.2 17.2 0.2 14.1 -12.1 5.6 5.0 132 -10.6
vegetables cancer (2.281029.7) (0.0t0 0.5) (255 t0 34.0) (0.0t0 0.4) (5.41023.3) (-18.7t0 -4.5) (58.1to 729) (0.9t0 11.1) (64.2 to 828) (0.8109.9) (4.21022.3) (-17.9t0-3.3)
3 Diet low in Total cancers 137 2.3 171 2.2 255 -39 3110 48.1 3810 46.3 22.4 -36
whole grains (52.9t0 178) (0.9t02.9) (66.7 to 225) (0.8t02.8) (18.9 t0 32.0) (-8.8100.8) (1190 to 4 090) (18.4 t0 63.0) (1460 to 5 020) (17.8t0 61.1) (15.3t0 29.5) (-9.1t0 1.9)
3 Diet low in Colon and 137 2.3 171 2.2 255 -39 3110 48.1 3810 46.3 22.4 -36
whole grains rectum cancer (52.9t0 178) (0.9102.9) (66.7 to 225) (0.81t02.8) (18.9t0 32.0) (-8.81t00.8) (1190 to 4 090) (18.4t0 63.0) (1460 to 5 020) (17.8t0 61.1) (15.3t0 29.5) (-9.1t01.9)
3 Diet low in milk Total cancers 126 2.1 166 2.1 324 1.6 2950 45.3 3800 46.1 28.7 17
(80.9t0 171) (13102.8) (107 to 226) (13102.8) (24.510 41.0) (-43108.1) (1920 to 3 990) (29.410 61.2) (2 460 to 5 120) (29.8 10 62.2) (20.51037.7) (-4.810 8.9)
3 Diet low in milk Colon and 126 2.1 166 2.1 324 1.6 2950 45.3 3800 46.1 28.7 17
rectum cancer (80.9t0 171) (1.3t02.8) (107 to 226) (1.3t02.8) (24.510 41.0) (-4.31t08.1) (1920 to 3 990) (29.410 61.2) (2460 to 5 120) (29.8t0 62.2) (20.510 37.7) (-4.8t0 8.9)
3 Diet high in red Total cancers 59.2 1.0 75.3 0.9 27.2 -1.9 1520 23.1 1890 22.8 23.8 -1.3
meat (28.110 99.5) (0.4t0 1.6) (35.9t0 126) (0.4t0 1.6) (20.2't0 36.6) (-7.3105.5) (779 to 2 450) (11.7t0 37.4) (964 to 3 000) (11.6 to 36.4) (15.910 32.7) (-7.3t06.1)
3 Diet high in red Colon and 40.5 0.7 . 0.7 30.4 -0.1 968 14.8 1230 14.9 27.6 0.8
meat rectum cancer (9.81t0 79.5) (0.2t0 1.3) (13.6 t0 101) (0.2t01.3) (22.2t0 46.5) (-6.3t0 12.4) (247 to 1 850) (3.7t0 28.5) (3330 2 310) (4.0t0 28.0) (18510 44.7) (-6.5t0 14.8)
3 Diet high in red Breast cancer 18.7 0.3 225 0.3 20.4 -5.8 556 8.2 651 7.8 17.2 -5.1
meat (8.8910 24.7) (0.1t00.4) (10.6 t0 30.1) (0.1t0 0.4) (12.7t0 27.8) (-11.6 to -0.1) (266 to 738) (3.9t011.0) (312 t0 870) (3.7t010.4) (9.7 t0 25.0) (-11.2t0 1.1)
3 Diet high in Total cancers 291 0.5 339 0.4 16.8 -111 10.0 735 9.0 14.3 -105
processed meat (10.6 0 44.7) (02t00.7) (11.6 t0 52.1) (0.1t00.7) (8.2t0 24.4) (-17.2t0 5.2) (242 to 986) (3.7t0 15.4) (263 to 1 130) (32t013.7) (5.0t022.7) (-17.7t0 -3.8)
3 Diet high in Colon and 29.1 0.5 33.9 04 16.8 -11.1 643 10.0 735 9.0 143 -10.5
processed meat rectum cancer (10.6 0 44.7) (02t00.7) (11.6 0 52.1) (0.1t00.7) (8.2t0 24.4) (-17.2t0 5.2) (242 to 986) (3.7t0 15.4) (263 to 1 130) (32t013.7) (5.0t022.7) (-17.7t0-3.8)
" . 17.9 03 20.5 03 14.6 -12.2 409 6.3 449 55 9.8 -12.7
3 | Dietlowinfibre | Total cancers (7.2810 34.3) (0.1t00.6) (8.2110 39.8) (0.1t00.5) (841021.1) (-16.5t0-7.5) (1670 773) (26t011.9) (178 10 858) (2.2t010.5) (2.6t017.1) (-18.0t0-7.2)
3 Diet low in fibre Colon and 17.9 03 20.5 03 14.6 -12.2 6.3 449 55 9.8 -12.7
rectum cancer (7.28t0 34.3) (0.1t0 0.6) (8.21t0 39.8) (0.1t0 0.5) (8.41021.1) (-16.5t0 -7.5) (167 to 773) (2.61011.9) (178 to 858) (2.21010.5) (2.6t017.1) (-18.0t0-7.2)
3 Diet low in Total cancers 111 1.8 138 1.7 238 -4.5 2620 40.2 3140 38.2 19.8 -5.0
calcium (79.9 to 151) (1.3102.5) (96.8 to 189) (1.2t0 2.4) (15.3t032.1) (-10.7to 1.7) (1920 t0 3510) (29.1t053.9) (2 250 to 4 260) (27.2t051.8) (10.7 to 28.8) (-11.8t0 1.9)
3 Diet low in Colon and 111 1.8 138 1.7 238 -4.5 2620 40.2 3140 38.2 19.8 -5.0
calcium rectum cancer (79.9t0 151) (1.3t02.5) (96.8 to 189) (1.2t02.4) (15.3t0 32.1) (-10.7t0 1.7) (1920 to 3510) (29.1t053.9) (2 250 to 4 260) (27.2t051.8) (10.7 t0 28.8) (-11.8t0 1.9)
3 Diet high in Total cancers 72.3 1.2 74.1 0.9 24 -20.3 1770 26.8 1740 20.9 -1.9 -22.0
sodium (2.04 to 285) (0.0t0 4.5) (2.12 to 295) (0.0t03.6) (-821013.0) | (-28410-12.2) (48.9 to 6 950) (0.7 t0 105.5) (48.7 to 6 800) (0.6t082.1) (-12.7t08.9) (-30.6 t0 -13.4)
3 Diet high in Stomach 72.3 1.2 74.1 0.9 24 -20.3 1770 26.8 1740 20.9 -1.9 -22.0
sodium cancer (2.04 to 285) (0.0t0 4.5) (2.12 to 295) (0.0t03.6) (-821013.0) | (-28410-12.2) (48.9 to 6 950) (0.7 t0 105.5) (48.7 to 6 800) (0.6t082.1) (-12.7t0 8.9) (-30.6 t0 -13.4)
2 Unsafe sex Total cancers 238 36 280 34 17.9 -5.2 7820 112.6 8960 107.2 14.6 -4.8
(211 to 269) (32t04.1) (239 to 314) (2.9t03.8) (8510 28.6) (-12.7103.2) (6 850 to 8 680) (99.2 t0 125.4) (7 550 to 9 980) (90.5t0 119.4) (5.0t0 25.0) (-12.7103.7)
2 Unsafe sex Cervical 238 3.6 280 34 17.9 -5.2 7820 112.6 8960 107.2 14.6 -4.8
cancer (211 to 269) (32t04.1) (239 to 314) (2.9t03.8) (850 28.6) (-12.7103.2) (6 850 to 8 680) (99.2 t0 125.4) (7 550 to 9 980) (90.5t0 119.4) (5.0 t0 25.0) (-12.7103.7)
2 Low physical Total cancers 52.9 09 67.1 09 26.8 -5.1 966 15.6 1200 15.0 245 -4.2
activity (20.1t0 94.5) (0.4101.6) (25.810 122) (0.3t0 1.6) (19.7 t0 33.5) (-10.5t0-0.1) (3700 1 720) (6.010 27.9) (455 to 2 160) (5.7 10 26.9) (17.1t0 31.7) (-9.9t01.3)
Py Low physical Colon and 46.0 0.8 58.7 0.8 275 -4.8 801 13.1 1000 12.6 25.4 -4.1
activity rectum cancer (12.7t0 87.1) (0.2t0 1.5) (16.9t0 112) (0.2t0 1.5) (20.3t0 35.0) (-10.3t0 0.6) (214 to 1 550) (3.5t025.3) (262 to 1 940) (3.4t024.2) (17.9t033.1) (-9.8t01.7)
Py Low physical Breast cancer 6.92 0.1 8.48 0.1 225 -6.9 164 25 198 24 20.4 -5.0
activity (3.26 t0 11.6) (0.1100.2) (4.08 10 14.3) (0.1100.2) (15.31030.1) | (-12.61t0-0.6) (81.3t0 283) (1.210 4.3) (97.5 to 345) (1.210 4.2) (13.0t0 28.3) (-11.0t0 1.8)
- 643 10.4 865 10.7 347 2.8 14 600 2255 19 400 234.0 333 3.8
1| Metabolicrisks | Total cancers (320 o 1 050) (52t017.2) (4480 1410) (55t017.5) (27.910 42.8) (-2.2108.8) (7 440 to 23 500) (115.3 to 364.8) (10 300 to 31 100) (124.0 to 376.0) (25.8 0 42.0) (-2.0t0 10.5)
Py High fasting Total cancers 312 5.2 419 5.3 34.2 20 101.3 104.2 334 29
plasma glucose (86.110 632) (140 10.4) (116 to 848) (1510 10.6) (275t042.2) (-3.2108.0) (1740 to 13 100) (27.4 10 207.0) (2360 to 17 600) (28.7 10 212.9) (26.1t042.2) (-2.809.5)
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Both sexes combined
Deaths DALYs
g | Riskfactor Cancer stanﬁgféised stanﬁgféised cﬁ:;‘;initn chaizzcienn;ge Age-standardised Age-standardised cﬁgrzcgeenitn cha';;;cie!nn;ge
i De?htszslgnzdfilo, death rates, per De?htszslgnzdoslsa, death rates, per absolute standardised DAttISSI:nZdES)lO' DALY rates, per DA[hISSg]niglg' DALY rates, per absolute standardised
2 (95% UI) 100,000, in (95% UI) 100,000, in deaths, 2010 death rates, (95% UI) 100,000, in 2010 (95% UI) 100,000, in 2019 DALYs, 2010 DALY rates,
g ° 2010 ° 2019 —2019 2010 — 2019 ° (95% UI) ° (95% UI) —2019 2010 - 2019
2 (95% UI) (95% UI) (95% UI) (95% UI) (95% UI) (95% UI)
2 High fasting Colon and 7.8 1.2 97.6 1.2 358 25 1410 224 1900 233 353 4.0
plasma glucose rectum cancer (17.6 to 157) (0.3t0 2.6) (23.810213) (0.3t02.7) (29.4t0 43.0) (-221t07.8) (337 to 3 090) (5.41049.2) (454 to 4 170) (5.6t051.2) (28.31t043.1) (-1.3109.8)
2 High fasting Liver cancer . 01 4.73 0.1 457 11.7 . 11 . 1.2 44.2 12.2
plasma glucose (0.767 to 7.00) (0.0t00.1) (1.15t0 10.4) (0.0t00.1) (35.81057.2) (4.1t0 20.5) (16.4 to 149) (0.3t02.3) (23.9t0 218) (0.3t02.6) (33.210 56.6) (3.81021.8)
2 High fasting Pancreatic 329 0.5 48.4 0.6 46.8 11.2 647 10.3 944 115 45.8 12.0
plasma glucose cancer (7.78t0 71.1) (0.1t01.2) (11.5t0 104) (0.1t01.3) (39.6 to 55.0) (5.9t017.2) (150 to 1 410) (2.4t022.3) (221 to 2 040) (2.7t024.7) (37.9t054.8) (6.110 18.6)
, | High fasting g{gﬁzﬁi's and 139 23 179 22 28.4 2.0 2860 450 3640 441 271 2.1
plasma glucose lung cancer (32310 304) (0.5t04.9) (42.7 to 389) (0.5t04.8) (20.0t0 38.1) (-8.3105.1) (647 to 6 270) (10.2 t0 98.3) (856 to 8 010) (10.4 to 96.8) (18.4 t0 37.5) (-8.9105.7)
2 High fasting Breast cancer 36.9 0.6 511 0.6 385 53 894 138 1240 149 38.7 8.4
plasma glucose (71510 81.1) (0.1t01.3) (9.90 to 114) (0.1t01.4) (30.6t0 47.6) (-051t012.1) (170 to 1 980) (2.6 10 30.6) (238 t0 2 790) (2.91033.5) (29.8 10 49.0) (1410 16.3)
Py High fasting Ovarian cancer 111 0.2 15.7 0.2 41.8 77 247 38 43 43.4 111
plasma glucose (22210 25.8) (0.0t0 0.4) (3.0210 36.2) (0.0t0 0.4) (31.3t052.1) (0.0t0 15.4) (49.4 0 576) (0.8108.9) (68.5 to 824) (0.8109.9) (32.110 55.0) (2.0t019.8)
Py High fasting Bladder cancer 17.0 03 22.8 03 34.4 0.8 302 49 400 5.0 324 1.0
plasma glucose (3.53 10 36.6) (0.1t00.6) (4.69 10 49.0) (0.1t00.6) (28.0t042.2) (-3.9106.5) (62.110 652) (1.010 10.6) (81.6 t0 866) (1.01010.7) (25.31040.7) (-44107.2)
P High body-mass Total cancers 341 55 463 5.7 35.6 4.0 8360 127.9 11200 133.9 33.7 4.8
index (188 to 536) (3.0t0 8.6) (261 to 718) (3.2108.8) (27.81045.2) (-1.7t0 11.0) (4 680 to 13 100) (71.4 10 200.3) (6 360 to 17 300) (76.2 to 206.8) (25.1t0 44.5) (-1.81012.9)
P High body-mass Oesophageal 69.6 11 89.9 11 29.2 0.0 1750 26.5 2200 26.3 25.6 -1.0
index cancer (20.1t0 137) (03t02.2) (27.9t0 171) (0.3t02.1) (1541048.0) | (-10.5t014.5) (512 to 3 480) (7.7 10 52.6) (682 to 4 170) (8.1t0 49.9) (11310 45.3) (-12.2t0 14.5)
2 High body-mass Colon and 62.9 1.0 85.9 11 36.6 4.7 1500 23.0 2020 244 35.1 6.3
index rectum cancer (33.210 101) (0.5t0 1.6) (46.8 0 137) (0.6t01.7) (29.5 o 44.0) (-0.4 10 10.3) (803 to 2 400) (12310 36.7) (1120 to 3 180) (13.5t0 38.5) (27.3t0 43.4) (0.4t012.7)
2 High body-mass Liver cancer 42.3 0.7 60.8 0.7 43.6 122 1140 170 1610 19.2 413 13.0
index (16.3t0 83.2) (0.3t01.3) (24.2 to 115) (0.3t0 1.4) (30.7 to 59.6) (2410 24.3) (435 to 2 230) (6.5t033.1) (629 to 3 050) (7.6 t0 36.4) (26.7 0 58.7) (150 26.5)
o | High body-mass Sﬂ'g;ﬁg‘:e’ 20.1 0.3 26.1 0.3 297 13 6.8 568 6.9 28.7 0.3
index tract Cam‘e’r (10.2t0 33.4) (0210 0.6) (13.910 42.6) (0.2t00.5) (21.7t0 40.4) (-7.3106.8) (225 to 725) (351011.2) (306 to 923) (3.71011.2) (20.01040.2) (-6.410 9.0)
2 High body-mass Pancreatic 22.1 04 31.9 04 445 10.3 77 85 42.7 113
index cancer (8.14 10 41.8) (0.1t00.7) (12.0t0 59.7) (0.1t00.7) (38.0t051.7) (5.1t0 15.8) (176 to 960) (2.81014.8) (256 to 1 330) (3.1t0 16.0) (35.4 0 50.5) (5.61017.2)
2 High body-mass Breast cancer 309 0.5 452 0.6 46.3 7.1 629 10.4 958 11.2 52.4 82
index (11.7 t0 56.8) (0.2t00.9) (18.8t0 81.2) (0.2t0 1.0) (33.41070.3) (-2.5t0 22.3) (179 to 1 230) (3210 19.8) (306 to 1 820) (35t021.4) (35.4 10 99.0) (-4.8t0 28.9)
2 High body-mass Uterine cancer 28.6 05 36.5 0.4 274 2.5 745 114 11.2 256 -1.4
index (19.0t0 39.1) (0.310 0.6) (25.110 49.2) (0.310 0.6) (20.1t0 36.8) (-7.7t0 4.3) (494 10 1 020) (7510 15.5) (643 to 1 260) (7.710 15.0) (17.4 t0 36.4) (-7.8106.7)
Py High body-mass Ovarian cancer 4.70 0.1 6.31 0.1 341 39 125 1.9 168 20 338 6.6
index (-0.143 t0 10.8) (0.0t00.2) (-0.177 t0 14.3) (0.0t00.2) (24.410 42.2) (-3.6 t0 10.0) (-3.83 10 287) (-0.1t0 4.3) (-4.67 to 380) (-0.1t0 4.5) (23.6 10 43.0) (-1.7t0 13.8)
Py High body-mass Kidney cancer 23.8 04 31.7 04 33.0 22 575 88 752 9.0 30.7 28
index Yy (13.710 35.9) (0210 0.6) (18.41047.3) (0210 0.6) (27.21039.5) (23107.2) (334 to 865) (5.11013.2) (444 10 1 110) (5310 13.4) (24.21037.8) (-2.2108.3)
Py High body-mass Thyroid cancer 3.41 0.1 4.66 0.1 36.8 6.1 X 14 128 15 345 7.8
index V! (1.62 t0 5.80) (0.0t00.1) (2.29 10 7.89) (0.0t00.1) (29.0t0 46.3) (0.0t0 13.4) (45.4 10 161) (0.7102.4) (63.8 10 214) (0.8102.6) (26.4 10 45.0) (1310 16.0)
Py High body-mass Non-Hodgkin 10.1 0.2 13.8 0.2 36.6 57 264 4.0 356 43 34.6 8.0
index lymphoma (4.20t0 18.4) (0.1t00.3) (5.81t0 24.5) (0.1t00.3) (30.6 to 43.6) (1L3t011.7) (110 to 483) (1.7t07.3) (152 to 633) (1.8t07.7) (28.0t0 42.8) (2.81t0 14.5)
2 High body-mass Multiple 5.84 0.1 8.02 0.1 37.3 4.6 132 21 180 22 35.9 57
index myeloma (25210 10.4) (0.0t00.2) (35210 14.2) (0.0t00.2) (30.8t0 44.5) (-0.2t0 10.4) (58.2 to 236) (0.9t03.7) (80.3t0 318) (1.0t03.8) (28.5t0 44.0) (0.1t012.1)
2 High body-mass Leukaemia 16.8 0.3 21.7 0.3 29.7 14 6.9 584 71 26.1 29
index (7.78 0 29.0) (0.1t00.5) (10.5 t0 37.0) (0.1t00.5) (23.5t037.9) (-3.3t07.5) (212 to 806) (3210 12.0) (288 to 993) (35t012.1) (18.5 t0 35.6) (-3.0t0 10.4)

Results are for both sexes combined. The number on the left of each risk factor indicates its level in the GBD hierarchy; for more information on risk factor
levels in the GBD hierarchy see Appendix table 9 (p152-153). DALY = disability-adjusted life-years; ASRs = age-standardised rates.
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Appendix Table 34: Comparison of individual country studies and GBD 2019 study population-attributable
fraction estimates

Country (ref)*

Individual study

GBD 2019 study

Risks

PAF

(%)

Risks

GBD estimates for
country and year
comparable to
individual study

(% and 95% Ul)

Australia, 2010
(Whiteman et
al., 2015)*

Risk-attributable incident cancer cases, both sexes

Risk-attributable cancer deaths, both sexes

All included risks 31.8 All included risks 42.8 (40.0, 46.0)
Tobacco smoke 134 Smoking 20.2(19.2,21.3)
Alcohol 2.8 Alcohol use 7.0(6.2,7.7)
Overweight and obesity 3.4 High body-mass index 6.3(3.9,9.0)
Insufficient physical activity 1.6 Low physical activity 1.3(05,2.2)
Diet - insufficient fiber 2.2 Diet low in fiber 0.3(0.1,0.6)
Diet - red and processed meat 2.2 Diet high in red meat 1.8(1.0,2.5)
Diet high in processed meat 0.7 (0.2, 1.0)
Diet - insufficient vegetables 0.3 Diet low in vegetables 0.2(0.0,0.4)
Diet - insufficient fruit 13 Diet low in fruits 1.1(0.5,1.9)

Canada, 2015
(Poirier et al.,
2019)?

Risk-attributable incident cancer cases, both sexes

Risk-attributable cancer deaths, both sexes

All included risks 33.3 All included risks 47.4 (44.4,50.7)
Active tobacco smoking 17.5 Smoking 28.9 (27.4,30.4)
Passive tobacco smoking 0.8 Secondhand smoke 0.9 (0.6, 1.4)
Physical inactivity 4.9 Low physical activity 1.0(0.3,1.8)
Excess weight 31 High body-mass index 6.2 (3.7,8.9)
Alcohol consumption 1.8 Alcohol use 5.5(4.9,6.2)
Low vegetable consumption 0.3 Diet low in vegetables 0.2 (0.0,0.3)
Low fruit consumption 0.7 Diet low in fruits 1.2(0.4,1.8)
Red meat consumption 0.6 Diet high in red meat 1.0 (0.5, 1.7)
Processed meat consumption 0.6 Diet high in processed meat 0.6 (0.2,0.9)
Outdoor air pollution (PM2.5) 0.9 Ambient particulate matter pollution 1.0(0.4,1.7)
Residential radon 0.9 Residential radon 0.8(0.1,2.1)
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Country (ref)*

Individual study

GBD 2019 study

GBD estimates for
country and year

PAF
Risks Risks _comparable to
individual study
(%) (% and 95% UI)
Risk-attributable cancer deaths, both sexes Risk-attributable cancer deaths, both sexes
All included risks 57.4 All included risks 48.3 (44.7,53.9)
Tobacco smoking 22.6 Smoking 31.8 (30.0, 33.7)
China, 2005 — - - -
(Wang et al., Low fruit intake 13 Diet low in fruits 2.7(1.3,4.9)
3
2012) Alcohol drinking 4.4 Alcohol 4.8(3.8,5.8)
Low vegetable intake 3.6 Diet low in vegetables 0.2 (0.0,0.4)
Overweight and obesity 0.3 High body-mass index 2.8(0.9,5.8)
Physical inactivity 0.3 Low physical activity 0.3(0.1,0.6)
Occupational agents Occupational carcinogens
(occupational exposure to asbestos,
(asbestos, silica, coke oven arsenic, benzene, beryllium,
S ' 2.7 cadmium, chromium, diesel engine 2.0(15,2.7)
emissions, chromate, benzene, :
benzidine, arsenic, wood dust exhaust, _formaldehyde, nickel,
' i ' polycyclic aromatic hydrocarbons,
leather dust, rubber industry) 1 S
silica, sulfuric acid,
trichloroethylene)
Environmental agents Residential radon 0.9(0.2,1.8)
0.7
(indoor radon, passive smoking) Secondhand smoke 19(1.2,2.7)

France, 2000
(Boffetta et al.,
2009)*

Risk-attributable cancer deaths, both sexes

Risk-attributable cancer deaths, both sexes

All included risks 35 All included risks 46.8 (44.3, 49.6)
Tobacco smoking 23.9 Smoking 27.5(26.0, 29.1)
Alcohol drinking 6.9 Alcohol use 9.2(8.3,10.1)
Occupation Occupational carcinogens
- . (occupational exposure to asbestos,

(asbestos, silica, polycyclic ; .
aromatic hydrocarbons, chromium arsenic, benzene, beryllium,

¢ ’ ' . 24 cadmium, chromium, diesel engine 7.0(5.4,8.4)
VI, nickel, cadmium, aromatic :

: exhaust, formaldehyde, nickel,
amines, benzene, radon, wood dust, olycyclic aromatic hydrocarbons
leather dust, painters, rubber p_l_y Y \furic acid Y '
industry) silica, sulfuric acid,
trichloroethylene)

Overweight and obesity 1.6 High body-mass index 47(26,7.2)
Lack of physical activity 1.6 Low physical activity 1.5(0.6,2.4)
Pollutants 0.2 Secondhand smoke 0.9(0.6,1.4)
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Country (ref)*

Individual study

GBD 2019 study

GBD estimates for
country and year

PAF
Risks Risks S P
individual study
(%) (% and 95% UI)
(involuntary smoking from spouse,
involuntary smoking at workplace,
residential ashestos)
Risk-attributable cancer deaths, both sexes Risk-attributable cancer deaths, both sexes
All included risks 46.2 All included risks 445 (41.1, 49.3)
Japan, 2005
(Inoue et al., Tobacco smoking 23.2 Smoking 29.1(27.4, 30.8)
2012)°
) Alcohol drinking 6.2 Alcohol use 49 (4.3,5.5)
Salt intake 1.4 Diet high in sodium 1.4(0.0,5.1)
Body-mass index 0.8 High body-mass index 2.8(1.0,5.5)
Fruit intake 0.8 Diet low in fruits 1.4(0.7,2.1)
Vegetable intake 0.6 Diet low in vegetables 0.1(0.0,0.2)
Physical inactivity 0.3 Low physical activity 0.9(0.2,1.8)
Passive smoking 0.9 Secondhand smoke 0.9(0.5,1.3)
Risk-attributable incident cancer cases, both sexes Risk-attributable cancer deaths, both sexes
All included risks 427 All included risks 50.6 (47.4,54.1)
Tobacco smoke 19.4 Smoking 30.5(29.1, 32.0)
UK, 2010 Alcohol consumption 4 Alcohol use 6.0 (5.3, 6.8)
(Parkin et al.,
2011)°
Deficit in intake of fruits and . . .
vegetables 4.7 Diet low in fruits 1.7 (0.9, 2.6)
Diet low in vegetables 0.3(0.0,0.7)
Red and preserved meat 2.7 Diet high in red meat 0.8(0.4,1.5)
Diet high in processed meat 0.8(0.3,1.3)
Deficit in intake of dietary fiber 15 Diet low in fiber 0.3(0.1,0.6)
Excess intake of salt 0.5 Diet high in sodium 0.23(0.0,1.1)
Overweight and obesity 55 High body-mass index 6.2 (3.6,9.3)
Physical exercise 1 Low physical activity 1.4(0.6,2.3)
Occupational exposures 3.7 Occupational carcinogens 10.0 (8.2, 11.5)
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Country (ref)*

Individual study

GBD 2019 stud

y

GBD estimates for
country and year

PAF
Risks Risks S P
individual study
(%) (% and 95% UI)
(including occupational exposure to
asbestos, arsenic, benzene,
beryllium, cadmium, chromium,
diesel engine exhaust,
formaldehyde, nickel, polycyclic
aromatic hydrocarbons, silica,
sulfuric acid, trichloroethylene)
Risk-attributable incident cancer cases, both sexes Risk-attributable cancer deaths, both sexes
All included risks 37.7 All included risks 49.8 (46.4, 53.6)
Tobacco smoking 15.1 Smoking 28.6 (27.2,30.2)
UK, 2015
(Brown et al., Overweight and obesity 6.3 High body-mass index 6.5(3.7,9.6)
2018)’
Occupational carcinogens
(including occupational exposure to
Occupation 3.8 asbestos, arsenic, benzene, 9.8(8.1,11.2)
beryllium, cadmium, chromium,
diesel engine exhaust,
formaldehyde, nickel, polycyclic
aromatic hydrocarbons, silica,
sulfuric acid, trichloroethylene)
Alcohol 33 Alcohol use 6.0 (5.2,6.7)
Insufficient fiber 3.3 Diet low in fiber 0.3(0.1,0.6)
Processed meat 15 Diet high in processed meat 0.8(0.3,1.3)
Air pollution 1 Air pollution 1.4(0.9,2.2)
Insufficient physical activity 0.5 Low physical activity 1.4(0.6,2.3)
Risk-attributable cancer deaths, both sexes Risk-attributable cancer deaths, both sexes
USA, 2014
gg'lasf;' etal,, All included risks 45.1 All included risks 49.8 (46.3, 53.6)
Cigarette smoking 28.8 Smoking 31.0 (29.5, 32.5)
Excess body weight 6.5 High body-mass index 7.0(4.4,9.8)
Alcohol intake 4.0 Alcohol use 4.3(3.9,4.7)
Physical inactivity 2.2 Low physical activity 0.7 (0.3,1.2)
Low fruit/vegetable consumption 2.7 Diet low in fruits 1.2 (0.5,1.9)
Diet low in vegetables 0.2 (0.0,0.3)
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Individual study GBD 2019 study
GBD estimates for
Country (ref)* PAE country and year
Risks Risks comparable to
individual study
(%) (% and 95% UI)
Low dietary fiber consumption 0.9 Diet low in fiber 0.3(0.1,0.5)
Processed meat consumption 0.8 Diet high in processed meat 0.8(0.3,1.2)
Red meat consumption 0.5 Diet high in red meat 1.1(0.6,1.7)
Low dietary calcium consumption 0.5 Diet low in calcium 0.6 (0.3, 1.0)
Secondhand smoke 0.7 Secondhand smoke 1.0 (0.6, 1.4)

* superscripts denote reference citations, which can be found on page 255. PAF = population-attributable fraction;
GBD = Global Burden of Disease Study; MET = metabolic equivalent of task; PM, s = particulate matter <2.5
micrometres.
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