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Figure 7. GBD 2010 Data and Model Flow Chart
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Age-specific and sex-specific mortality in 187 countries, 1970—

2010: a systematic analysis for the Global Burden of Disease Study
2010
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Marcus MPH 2, Alison Levin-Rector MPH &, Carly E Levitz Ba 2, Prof alan D Lopez PhD &, Prof Christopher JL Murray MD 2

Summary

Background

Estimation of the number and rate of deaths by age and sex is a key first stage for calculation of the burden of disease in order to
constrain estimates of cause-specific mortality and to measure premature mortality in populations. We aimed to estimate life
tables and annual numbers of deaths for 187 countries from 1970 to 2010.

Methods

We estimated trends in under-5 mortality rate (children aged 0—4 years) and probability of adult death (15—59 years) for each
country with all available data. Death registration data were available for more than 100 countries and we corrected for
undercount with improved death distribution methods. We applied refined methods to survey data on sibling survival that correct
for survivor, zero-sibling, and recall bias. We separately estimated mortality from natural disasters and wars. We generated final
estimates of under-5 mortality and adult mortality from the data with Gaussian process regression. We used these results as
input parameters in a relational model life table system. We developed a model to extrapolate mortality to 110 years of age. all
death rates and numbers have been estimated with 95% uncertainty intervals (95% Uls).

Findings

From 1970 to 2010, global male life expectancy at birth increased from 56-4 years (95% Ul 55-5—57-2) to 67-5 years (66-9—68-1)
and global female life expectancy at birth increased from 61-2 years (60-2—62-0) to 73-3 years (72-8—73-8). Life expectancy at
birth rose by 3—4 years every decade from 1970, apart from during the 19905 (increase in male life expectancy of 1-4 years and in
female life expectancy of 1-6 years). Substantial reductions in mortality occurred in eastern and southern sub-Saharan Africa
since 2004, coinciding with increased coverage of antiretroviral therapy and preventive measures against malaria. Sex-specific
changes in life expectancy from 1970 to 2010 ranged from gains of 23—29% years in the Maldives and Bhutan to declines of 1-7
years in Belarus, Lesotho, Ukraine, and Zimbabwe. Globally, 52-8 million (5% UI 51-6—54-1 million) deaths occurred in 2010,
which is about 12-5% more than occurred in 1990 (46-5 million [45-7—47-4 million1Y, and 21-9% more than occurred in 1970 (43-3
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Summary

Background

Adult deaths are a crucial priority for global health. Causes of adult death are important components of Millennium Development
Goals 5 and 6. However, adult mortality has received little policy attention, resources, or monitoring efforts. This study aimed to
estimate worldwide mortality in men and women aged 15—59 years.

Methods

We compiled a database of 3889 measurements of adult mortality for 187 countries from 1970 to 2010 using vital registration
data and census and survey data for deaths in the household corrected for completeness, and sibling history data from surveys
corrected for survival bias. We used Gaussian process regression to generate yearly estimates of the probability of death between
the ages of 15 years and 60 years (45q15) for men and women for every country with uncertainty intervals that indicate sampling
and non-sampling error. We showed that these analytical methods have good predictive validity for countries with missing data.

Findings

Adult mortality varied substantially across countries and over time. In 2010, the countries with the lowest risk of mortality for
men and women are Iceland and Cyprus, respectively. In Iceland, male 45g15 is 65 [uncertainty interval 61—69) per 1000; in
Cyprus, female 45q15 is 38 (36—41) per 1000. Highest risk of mortality in 2010 is seen in Swaziland for men (45g15 of 765 [692—
B45] per 1000} and Zambia for women (606 [518—708] per 1000). Between 1970 and 2010, substantial increases in adult mortality
occurred in sub-Saharan Africa because of the HIV epidemic and in countries in or related to the former Soviet Union. Other
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Adult mortality rate: Paraguay, males
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Figure 7. GBD 2010 Data and Model Flow Chart
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INTERNATIONAL FORM OF MEDICAL CERTIFICATE OF CAUSE OF DEATH
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SECTION 4. DESCRIPTIVE REPORT OF ILLNESS AND EVENTS THAT LED TO THE DEATH

401.Explain to the respondent that we would like to hear the details about everything that happened during the last illness
before death starting from the beginning of the ilness and also about what happened during the final hours of
the woman’s death.

Verbatim:
- | Symptoms Duration Severity
L VERY SEVERE ... 1
MODERATE ..o
501A e MWD
2.
3.
501B ||| o MILD
< 1 I VERYSEVERE ___
501C |1 5
NIGHT ONLY e 3

@ IHME




2.3: How many days did the
fever last?

Days (enter below)

Number of days

3
Refused to answer
Don't know

2.4: How severe was the
fever?

Mild

Moderate




Figure 7. GBD 2010 Data and Model Flow Chart
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Example data — Dementia

dementia dementia

prevalence; europe western, female, 2010 incidence; europe western, female, 2010

Prevalence

0.25
]
05 et é 0.15}
I — E
| I — 1 E =
. e
0-%0 70 80 90 0-0% 70 80 90
Age (years) Age (years)
dementia dementia
relative-risk; europe western, female, 2010 -0 duration; europe western, female, 2010
¥4
v c
o o
=4 "é 10}
Jr-é 3
< &)
&
Il |
Bo 70 80 90 Bo 70 80 90

Age (years) Age (years)



Example estimates — Dementia
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Integrative Systems Model (ISM)

* Model of Process

o Compartmental model of
disease progression

o Spline models for disease
as a function of age

o Expert priors on age
pattern

Model of Data

o Negative binomial rate
models

o Heterogeneous age
groups

o Covariate modeling

— fixed effects for
explanatory variables

— random effects for
unexplained variation
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DALYs = YLL + YLD




YLD = Disabilty Weight

X Prevalence




Disability weights in GBD 1996

Class 4:
e Below-knee
amputation;

e Deafness Class 7:

* Active psychosis
* Quadriplegia

Class 1:
* Vitiligo on face

0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0
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W[ (@) Disability Weights Measurement Survey - Mozilla Firefox (o[ E ] [E]
File Edit View History Bookmarks Tools Help
'_-"v Google F’| v %
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£ Most Visited || Getting Started 5. Latest Headlines
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The first person has The second person J
severe, throbbing head uses an addictive
pain and nausea that substance daily and has
cause great difficulty in difficulty going without i
daily activities and it. The person sometimes
sometimes confine the has mood swings,
person to bed. Moving anxiety and
around, light, and noise  hallucinations, and has =
make it worse. some difficulty in daily

activities.

Who do you think is healthier overall, the first person
or the second person?
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Population health equivalence question

The last questions will ask you to compare the overall health
benefits produced by two different programs. Imagine there were
two different health programs.

* The first program prevented 1000 people from getting an
Iliness that causes rapid death.

* The second program prevented people from getting an
Iliness that is not fatal but causes the following lifelong health
problems:

Which program would you say produced the greater overall
population health benefit?




Characteristics of the study population

Bangladesh Indonesia Peru Tanzania United States Web survey

By age group (years)

18-29 908 733 1,025 1,004 181 5,186

30-49 1,256 1,382 1,454 1,063 870 6,660

50-69 557 469 687 457 1,412 4,127

70+ 158 87 1 146 852 355
By sex

Men 1,671 1,385 1,672 1,548 1,230 5,268

Women 1,208 1,286 1,495 1,122 2,092 11,011
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Figure 5: Comparison of disability weights in this study and from WHOQ's
update of the Global Burden of Disease Study for 2004
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What comes next?

* GBD up-to-date

e Subnational burden

* Matching dollars to burden
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