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Panel: Research in context

Systematic review

We searched PubMed with the terms “tobacco” OR “smoking” OR “cigarette” AND
“trends” or “projections” for articles published in English before Dec 16, 2014. We
identified no articles that provided a comprehensive and comparable systematic
assessment of recent trends and projections ensuring consistency for four tobacco use
indicators and including target achievement probabilities under the WHO global
monitoring framework. We identified articles that estimated recent trends or made
projections for a single country or small subsets of countries for one or two indicators.**

Interpretation
Our findings show that striking between-country disparities in tobacco use would persist
in 2025, with many countries not on track towards target achievement and several
low-income or middle-income countries at risk of worsening tobacco epidemics if recent
trends remain unchanged. Immediate, effective, and sustained action is necessary to
attain and maintain desirable trajectories for tobacco control and achieve global
convergence towards elimination of tobacco use.
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the timeframe of the data, all our projection estimates
are subject to the standard limitations of projections
based on a functional assumption, irrespective of the
sophistication of the Bayesian hierarchical approach.
Third, our study did not include estimates for smokeless
tobacco, which is an important form of tobacco use.
Unfortunately, severe limitations in availability and
quality of data for smokeless tobacco compared with
smoked forms* precluded the inclusion of smokeless
tobacco in this study. Additionally, smokeless tobacco
could have very different risk factors and use profiles
compared with smoked tobacco, and might be better
modelled in a separate study focusing on countries
known to have appreciable prevalence of this form,
rather than as a single indicator in a global study. Fourth,
although a formal impact evaluation of the Framework
Convention on Tobacco Control has not been done, there
is some evidence that it accelerated adoption of some
measures for tobacco control,* and future shifts
occurring after country ratification might not be fully
captured in our basis period for projection. However,
varying lags in actual implementation of control
measures after implementation of the framework, and
existing policies for tobacco control in place before the
framework, precluded use of the year of ratification as
the base point for projections. Instead, we opted to use a
common starting point that allowed for a straightforward
comparison of projections, and provided a common
reference point from which to examine country
differences in actual implementation of tobacco control
measures. Finally, some of the countries represented in
our data had very few datapoints, and the trend estimates
for these countries are likely highly affected by regional
estimates. For these countries, the trend can be
interpreted as their likely future trajectory of tobacco use
prevalence if they adopt the tobacco control policies
common in their region. Although trend estimates from
our research can serve as an indicator of these countries’
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future tobacco trends, these countries need to improve
surveillance and monitoring of tobacco use to properly
understand their future risk profile of non-
communicable diseases.

Patterns in target achievement probabilities, trajectories,
and projected prevalence uncover areas for attention. We
estimated low probabilities of target achievement and
upward trends in prevalence for most countries in the
WHO African region for men and in the WHO eastern
Mediterranean region for both sexes. For men, both
regions have several countries—six (32%) for the eastern
Mediterranean region and 15 (38%) for the African
region—with high (=95%) estimated probabilities of
increase, and 37% of the population covered by the African
region are almost certain to experience increases in
tobacco smoking by 2025 if urgent action is not taken to
reverse the progress of the smoking epidemic. Global
inequalities in tobacco control continue to exist, with many
more high-income than low-income countries achieving
reductions in tobacco smoking by 2010, and the future
landscape of tobacco control starkly defined by national
income: less than 1% of the population of low-income and
middle-income countries live in areas with a high
probability of achieving tobacco control targets, compared
with 36% of the population of high-income countries.
International cooperation is thus needed, consistent with
evidence that country capacity is a crucial mediator in
implementation of tobacco control measures.” In view of
increasing trends in other risk factors for non-
communicable diseases (eg, blood pressure® and high
body-mass index”), and low resources for several countries
in these regions, immediate and effective action should be
taken to prevent potential epidemics of non-communicable
diseases that could burden already-fragile health systems.
Tobacco is the most policy-responsive risk factor for non-
communicable disesases,® and with price the key
determinant of initiation and cessation, high specific
excise taxes on all brands could prevent increases and
induce reductions in prevalence as well as generate
revenues for health financing® for these countries.

Synthesis of target achievement probabilities and
projected prevalence also provides impetus for stronger
control strategies for tobacco, even for high-income
countries. Projected target achievement should not be
taken as cause for complacency; some countries, such as
Japan, with greater than 50% probability of achieving the
target would still belong to the third-highest quintile of
current prevalence of tobacco smoking (29% to <36%)
among men in 2025. Our findings lend support to those
from a modelling exercise that recommended a more
ambitious reduction target for tobacco use to achieve
corresponding goals to reduce premature mortality from
non-communicable diseases.® Although a 30% relative
reduction is feasible on the basis of previous experience
and is useful for benchmarking progress,® it should not
hold countries back from aspiring to more challenging
yet efficient pathways towards elimination of tobacco use.
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Although efforts for tobacco control in the past decade
have been successful in reduction of tobacco use in
many countries, some countries are at risk of
substantial increases in tobacco use, and tobacco
control targets remain out of reach for many. If recent
trends remain unchanged, we project that many
countries will not achieve tobacco control targets and
more than 1 billion people will remain current smokers
in 2025. Stagnating trends imply that future research is
needed to devise ways to accelerate progress and for
innovation in tobacco control strategies. Countries in
Africa and the eastern Mediterranean, with few
resources and fragile health systems, are susceptible to
worsening tobacco epidemics, and there is also evidence
that the epidemic will persist among women in some
high-income countries. Immediate, effective, and
sustained action is needed to attain and maintain
desirable trajectories towards a tobacco-free world.
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Introduction and Objectives: JBD

Japanese administrative divisions:
— Prefectures
— Municipalities
Japanese geographical and cultural divisions:
— Four islands + Okinawa
— North/south variation in weather and history
— Megalopolis vs. ageing coast
— Inequality
Need to understand sub-national patterns of illness
and risk
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The megalopolis
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Objectives

Japan Sub-national Burden of Disease study
aims to understand:

* Geographical variation in burden of disease by
major causes

* Differences in disease burden between
regions and by latitude

* Effect of inequality and urban/rural divide on
burden of disease and patterns of risk factors

(@ THE UNIVERSITY OF TOKYO

Methods: Data sources

Japan vital registration data
— Deaths and births
— Five year age categories, combine infant/early neonatal/child
— From 1979 - 2011
— With Prefecture and municipality identifiers
— Garbage code redistribution by IHME
Japan census

— Measures of prefecture- and municipal-level wealth, industry,
facilities and inequality

— Population data: every 5 years (+ predictions)
IHME Estimate of DALYs
— Provided from GBD 2013 study
— Only available at national level, 5 year age groups, cause

_# THE UNIVERSITY OF TOKYO
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Methods: Mortality and YLLs

Initial model at IHME Cause level 2

Semi-parametric smoothed model :
— Natural logarithm of population rates

— Separate random effects regression model by
cause

— Smooth residuals
— Scale back to mortality envelope

YLLs calculated from IHME model life-table

g THE UNIVERSITY OF TOKYO

Methods: YLDs and DALYs

Limited sub-national data in Japan
Only robust data is for cancer incidence
Estimate Indicative YLDs only

Use IHME estimate of national YLDs
— Linear model of In(YLD rate) by cause
— Age/sex, age/year, sex/year interaction model
— Estimate predicted values at Prefecture level

DALYs calculated from this YLD estimate + YLLs

_#® THE UNIVERSITY OF TOKYO
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Results: Overview

1995 925,585
2000 965,099
2005 1,088,273
2010 1,202,309

YLL rate in 2010 (crude, per 1000): 113.17
DALY rate in 2010 (crude, per 1000): 232.30

Leading cause: Cancer, in all years

_#® THE UNIVERSITY OF TOKYO

28,550,000
28,579,000
29,296,000

29,458,000

Variation from IHME Estimates:
Deaths: Underestimate by 2%
YLLs: Underestimate by 8%

Results: YLLs per 1000 population (crude)

N
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Results: DALYs per 1000 population (crude)
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Results: Change in cause ranking for
suicide, 1995-2010

Largest increase in:
- Nara

- Tokushima

- Okayama

- Gifu

- Shizuoka

- Kagawa

- Mie
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Further research

Small area Bayesian analysis

— Spatial patterns of mortality

— Effect of local economic and social factors
Sub-analyses

— Individual occupation

— Area inequality

Uncertainty

— Monte Carlo simulation or parametric models?

Level 3 causes

13
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Estimating the burden of disease from the
Great East Japan Tsunami and nuclear accident

14
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Introduction

Disasters have effects on different time frames
— Acute: initial mortality
— Short term: Evacuation and resettlement
— Medium term: Instability and stress
— Long term: Effects of disruption and loss

Can we quantify them?

2011 Great East Japan Earthquake, Tsunami and
Nuclear Accident: triple disaster with effects
across all time frames

@ THE UNIVERSITY OF TOKYO

The 3.11 Disaster: Acute effects

Deaths: 18,894
Missing: 3,305

YLLs: 472,981
Homes lost: 127,531

Standard modeling underestimates mortality and
YLLs from “forces of nature” in Japan

Are there indirect effects and can we calculate
them?

¥ THE UNIVERSITY OF TOKYO
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Minamisoma City Population: 71,494

Aged 65 years and over: 18,536 (25.9%)
Death toll: 647 including missing

" THE UNIVERSITY OF TOKYO

Results:
Facility-specific hazard ratio after the earthquake
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Results: Stroke hospitalization rates,

2008 - 2013
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Crude Rate

Directly Standardized Rate
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Disaster-related deaths

* Deaths arising due to disasters but not directly
caused by them

* Examples:

— Diabetes and heart disease mortality due to
medication disruption (Katrina)

— Increased stroke and myocardial infarction due to
stress (Hanshin earthquake)

— Infectious disease due to disruption of civil society
(Haiti)
— Suicide arising from stress
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Disaster-related deaths in Japan

 Japanese government policy

— SCEREEIE B E (saigai kanrenshi choikin)

— System of compensation for deaths arising from

disasters

— Families receive compensation for lost members
e Can we use this data to identify burden of

disease?

— Judgment made by a committee

— Inconsistent system

— Differing standards of evidence

— No assessment of illness — only mortality

@ THE UNIVERSITY OF TOKYO

Possible disaster-related morbidity in
Minamisoma

 Direct effects from disruption:
— Depression, stress, other mental disorders
— Radiation-related cancers
— Long-term sequela of injury (largely unmeasured)

* Indirect effects:
— Behavioral disorders in the elderly
— Secondary sequela of suicide and mortality

— Increased risk factors (hypertension, physical
inactivity)

@ THE UNIVERSITY OF TOKYO
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Conclusion

* Direct mortality and YLLs easily quantifiable
* Direct YLDs not yet understood
— Need comprehensive survey of survivors
— Evacuation->Population redistribution-> Unidentifiable
* Indirect YLLs and YLDs probably unmeasurable
* Compensation schemes may enable quantification of some
indirect burden
— Not operating in many settings
— Often poorly documented and arbitrary
— Welfare focused

e Quantification of the complete burden due to disasters is
still largely impossible

@ THE UNIVERSITY OF TOKYO

Future research

* Break point analysis

— Trends in cardiovascular and stroke mortality in small
areas

— |dentify objectively quantifiable mortality increase
* |nvestigation of behavioral/mental health
burden:
— Assess in small study site
— Generalizable?
* Recommendations re: systematization of
disaster-related deaths system

@ THE UNIVERSITY OF TOKYO
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Appendices

@ THE UNIVERSITY OF TOKYO

Density of YLLs by Prefecture (rate):
1995 and 2010
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GBD 2013 Mortality and Causes of Death Collaborators. Global, regional, and national
age—sex specific all-cause and cause-specific mortality for 240 causes of death, 1990—
2013: a systematic analysis for the Global Burden of Disease Study 2013. The Lancet.
385(9963):117-171
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Global, regional, and national age-sex specific all-cause and
cause-specific mortality for 240 causes of death, 1990-2013:
a systematic analysis for the Global Burden of Disease

Study 2013

GBD 2013 Mortality and Causes of Death Collaborators*

Summary

Background Up-to-date evidence on levels and trends for age-sex-specific all-cause and cause-specific mortality is
essential for the formation of global, regional, and national health policies. In the Global Burden of Disease Study
2013 (GBD 2013) we estimated yearly deaths for 188 countries between 1990, and 2013. We used the results to assess
whether there is epidemiological convergence across countries.

Methods We estimated age-sex-specific all-cause mortality using the GBD 2010 methods with some refinements to improve
accuracy applied to an updated database of vital registration, survey, and census data. We generally estimated cause of
death as in the GBD 2010. Key improvements included the addition of more recent vital registration data for 72 countries,
an updated verbal autopsy literature review, two new and detailed data systems for China, and more detail for Mexico, UK,
Turkey, and Russia. We improved statistical models for garbage code redistribution. We used six different modelling
strategies across the 240 causes; cause of death ensemble modelling (CODEm) was the dominant strategy for causes with
sufficient information. Trends for Alzheimer’s disease and other dementias were informed by meta-regression of
prevalence studies. For pathogen-specific causes of diarrhoea and lower respiratory infections we used a counterfactual
approach. We computed two measures of convergence (inequality) across countries: the average relative difference across
all pairs of countries (Gini coefficient) and the average absolute difference across countries. To summarise broad findings,
we used multiple decrement life-tables to decompose probabilities of death from birth to exact age 15 years, from exact age
15 years to exact age 50 years, and from exact age 50 years to exact age 75 years, and life expectancy at birth into major
causes. For all quantities reported, we computed 95% uncertainty intervals (UIs). We constrained cause-specific fractions
within each age-sex-country-year group to sum to all-cause mortality based on draws from the uncertainty distributions.

Findings Global life expectancy for both sexes increased from 65-3 years (UI 65-0-65-6) in 1990, to 71-5 years
(UI 71-0-71-9) in 2013, while the number of deaths increased from 47-5 million (UI 46-8-48-2) to 54-9 million
(UI 53-6-56-3) over the same interval. Global progress masked variation by age and sex: for children, average absolute
differences between countries decreased but relative differences increased. For women aged 25-39 years and older than
75 years and for men aged 20—49 years and 65 years and older, both absolute and relative differences increased.
Decomposition of global and regional life expectancy showed the prominent role of reductions in age-standardised death
rates for cardiovascular diseases and cancers in high-income regions, and reductions in child deaths from diarrhoea,
lower respiratory infections, and neonatal causes in low-income regions. HIV/AIDS reduced life expectancy in southern
sub-Saharan Africa. For most communicable causes of death both numbers of deaths and age-standardised death rates fell
whereas for most non-communicable causes, demographic shifts have increased numbers of deaths but decreased age-
standardised death rates. Global deaths from injury increased by 10-7%, from 4-3 million deaths in 1990 to 4-8 million in
2013; but age-standardised rates declined over the same period by 21%. For some causes of more than 100000 deaths per
year in 2013, age-standardised death rates increased between 1990 and 2013, including HIV/AIDS, pancreatic cancer, atrial
fibrillation and flutter, drug use disorders, diabetes, chronic kidney disease, and sickle-cell anaemias. Diarrhoeal diseases,
lower respiratory infections, neonatal causes, and malaria are still in the top five causes of death in children younger than
5 years. The most important pathogens are rotavirus for diarrhoea and pneumococcus for lower respiratory infections.
Country-specific probabilities of death over three phases of life were substantially varied between and within regions.

Interpretation For most countries, the general pattern of reductions in age-sex specific mortality has been associated
with a progressive shift towards a larger share of the remaining deaths caused by non-communicable disease and
injuries. Assessing epidemiological convergence across countries depends on whether an absolute or relative measure
of inequality is used. Nevertheless, age-standardised death rates for seven substantial causes are increasing, suggesting
the potential for reversals in some countries. Important gaps exist in the empirical data for cause of death estimates
for some countries; for example, no national data for India are available for the past decade.
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Introduction

The Global Burden of Disease (GBD) study provides a
unique comprehensive framework to systematically assess
national trends in age-specific and sex-specific all-cause
and cause-specific mortality. Up-to-date and comprehensive
evidence for levels and trends for each country is critical
for informed priority setting. Trends quantify progress
against explicit health targets, whether local, national, or
global, and help to evaluate where programmes are
working or not. Quantification across populations and
over time using comparable definitions and methods can
also enable benchmarking. Regular comprehensive
updates about causes of death will identify emerging
public health challenges. The GBD 2013 study provides the
first GBD study to use a continuously updated approach to
global health surveillance.!

The GBD 2010 study, a collaboration of 488 investigators,
showed important global and regional trends for all-cause
and cause-specific mortality.”* The GBD 2010 reported
substantial decreases in child mortality driven by
reductions in diarrhoea, lower respiratory infections, and
more recently, malaria. The lowest income regions had
progressed in combating maternal mortality, HIV/AIDS,
tuberculosis, and malaria. Nevertheless, much work
remains to be done for these Millennium Development
Goal-related diseases. Outside sub-Saharan Africa,
1990-2010 saw rapid shifts towards a larger share of death
from non-communicable diseases and injuries and a
rising mean age of death. Country analyses using the
GBD 2010 database have been reported for China, Iran,
Mexico, UK, and USA, taking advantage of the comparable

. methods and definitions of the GBD to benchmark these

countries against their peers.>*

Much debate surrounds what should follow the
Millennium Development Goals; objective, timely, and
comprehensive evidence for the levels and trends in
causes of death can be a useful input. Ambitious goals
have been discussed,® such as the elimination of
preventable child and maternal mortality in a generation.
Targets of zero disease have been formulated for HIV/
AIDS, tuberculosis, and malaria by various groups.””
The Lancet Commission on Global health 2035:
a world converging within a generation® suggested that a
grand convergence in health can be achieved between
poor and rich countries by 2035. Advocates for
non-communicable disease programmes argue” that
rapid epidemiological transitions in many regions of the
world require broader health goals for the development
community. Movements to focus on universal health
coverage in the post-2015 health agenda emphasise the
consequences of failure to meet basic health-care
needs.*?

Broad interest in the GBD 2010 has led to the
expansion of the GBD collaboration to include more
than 1000 investigators in 106 countries. The GBD 2013
not only incorporates newly published or released
datasets, particularly from the past 5 years, but also

*83_

expands the analysis in other ways. We included
subnational assessments for provinces of China, states
of Mexico, and regions of the UK. These subnational
assessments will help national decision makers to
identify inequalities and local variation in leading
diseases, injuries, and risk factors. The list of causes has
been expanded and many new and more detailed data
sources incorporated. We report the new findings for
the first time at the country-level for 1990-2013.

Methods

Study design

The GBD approach to estimating all-cause mortality
and cause-specific mortality has been previously
described.”” Here, we describe several refinements.”
Figure 1 shows the general analysis of all-cause
mortality and cause-specific mortality and their
interactions. GBD 2010 included 291 causes of death or
disability, of which 235 were causes of death; we have
expanded the list to include 306 causes of death or
disability, of which 240 are causes of death. The extra
causes were added on the basis of three considerations:
(1) causes that were for epidemiological reasons already
modelled separately but reported combined with other
causes in GBD 2010—for example, silicosis, asbestosis,
anorexia nervosa, and typhoid and paratyphoid fever;
(2) the category of other unintentional injuries was
large and heterogeneous so we broke it down further to
include pulmonary aspiration and foreign body in
trachea or lung, foreign body in other part of body, and
unintentional suffocation; and (3) new datasets became
available to enable estimation of mesothelioma, new
maternal sub-causes, neonatal haemolytic anaemia,
and chronic kidney disease caused by glom-
erulonephritis. Appendix pp 245-251 provides the
International Classification of Diseases codes for the
GBD 2013 cause list. After broad consultation, we have
removed from the cause list the pathogen-specific
causes of diarrhoeal diseases and lower respiratory
infections. Instead, we analysed these causes with a
counterfactual approach.

We assessed 21 regions and seven super-regions as
defined in the GBD 2010. The GBD 2013 also included
an assessment of subnational populations in
three countries: provinces for China, states for Mexico,
and the UK broken down into Scotland, Wales,
Northern Ireland, and nine regions of England. We
analysed these countries subnationally because of the
interest from national collaborators and because
sufficient data were made available by the teams in each
country. In future iterations of the GBD, we hope to
include further subnational breakdowns. In addition,
we separately analysed data sources for rural and urban
regions in India. This approach improved our
estimation of mortality and causes of death and enabled
us to analyse causes of death that were specific to urban
or rural regions alone.
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