ANNEX

METHODS

The analytical strategy of GBD

The GBD approach contains 18 distinct components, as outlined in Figure A1. The
components of GBD are interconnected. For example, when new data is incorpo-
rated into the age-specific mortality rates analysis (component 2), other dependent
components must also be updated, such as rescaling deaths for each cause (compo-
nent 5), healthy life expectancy or HALE (component 12), YLLs (component 13), and
estimation of YLLs attributable to each risk factor (component 18). The inner work-
ings of key components are briefly described in this publication, and more detailed
descriptions of each component are included in the published articles.

Estimating age- and sex-specific mortality

Researchers identified sources of under-5 and adult mortality data from vital and
sample registration systems as well as from surveys that ask mothers about live
births and deaths of their children and ask people about siblings and their survival.
Researchers processed that data to address biases and estimated the probability
of death between ages 0 and 5 and ages 15 and 60 using statistical models. Finally,
researchers used these probability estimates as well as a model life table system to
estimate age-specific mortality rates by sex between 1970 and 2010.

Figure A1: The 18 components of GBD and their interrelations
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Estimating years lost due to premature death

Researchers compiled all available data on causes of death from 187 countries.
Information about causes of death was derived from vital registration systems,
mortality surveillance systems, censuses, surveys, hospital records, police records,
mortuaries, and verbal autopsies. Verbal autopsies are surveys that collect informa-
tion from individuals familiar with the deceased about the signs and symptoms the
person had prior to death. GBD 2010 researchers closely examined the complete-
ness of the data. For those countries where cause of death data were incomplete,
researchers used statistical techniques to compensate for the inherent biases. They
also standardized causes of death across different data sources by mapping differ-
ent versions of the International Classification of Diseases coding system to the GBD
cause list.

Next, researchers examined the accuracy of the data, scouring rows and rows of
data for “garbage codes.” Garbage codes are misclassifications of death in the data,
and researchers identified thousands of them. Some garbage codes are instances
where we know the cause listed cannot possibly lead to death. Examples found in
records include “abdominal rigidity,” “senility,” and “yellow nail syndrome.” To
correct these, researchers drew on evidence from medical literature, expert judg-
ment, and statistical techniques to reassign each of these to more probable causes
of death.

After addressing data-quality issues, researchers used a variety of statistical models
to determine the number of deaths from each cause. This approach, named Cause
of Death Ensemble modeling or CODEm, was designed based on statistical tech-

Figure A2: Leading causes of death and premature death in sub-Saharan Africa, 2010
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niques called “ensemble modeling.” Ensemble modeling was made famous by the
recipients of the Netflix Prize in 2009, BellKor’s Pragmatic Chaos, who engineered
the best algorithm to predict how much a person would like a film, taking into ac-
count their movie preferences.

To ensure that the number of deaths from each of cause did not exceed the total
number of deaths estimated in a separate GBD demographic analysis, researchers
applied a correction technique named CoDCorrect. This technique makes certain
that estimates of the number of deaths from each cause do not add up to more than
100% of deaths in a given year.

After producing estimates of the number of deaths from each of the 235 fatal
outcomes included in the GBD cause list, researchers then calculated years of life
lost to premature death, or YLLs. For every death from a particular cause, research-
ers estimated the number of years lost based on the highest life expectancy in the
deceased’s age group. For example, if a 20-year-old male died in a car accident in
South Africa in 2010, he has 66 years of life lost, that is, the highest remaining life
expectancy in 20-year-olds, as experienced by 20-year-old females in Japan.

When comparing rankings of the leading causes of death versus YLLs, YLLs place
more weight on the causes of death that occur in younger age groups, as shown in
Figure A2. For example, malaria represents a greater percentage of total YLLs than
total deaths since it is a leading killer of children under age 5. Ischemic heart dis-
ease, by contrast, accounts for a smaller percentage of total YLLs than total deaths,
as it primarily kills older people.

Estimating years lived with disability

Researchers estimated the prevalence of each sequela using different sources

of data, including government reports of cases of infectious diseases, data from
population-based disease registries for conditions such as cancers and chronic
kidney diseases, antenatal clinic data, hospital discharge data, data from outpatient
facilities, interview questions, and direct measurements of hearing, vision, and lung
function testing from surveys and other sources.

Confronted with the challenge of data gaps in many regions and for numerous
types of sequelae, they developed a statistical modeling tool named DisMod-MR
(for Disease Modeling — Metaregression) to estimate prevalence using available data
on incidence, prevalence, remission, duration, and extra risk of mortality due to the
disease.

Researchers estimated disability weights using data collected from almost 14,000
respondents via household surveys in Bangladesh, Indonesia, Peru, Tanzania, and
the United States. Disability weights measure the severity of different sequelae that
result from disease and injury. Data were also used from an Internet survey of more
than 16,000 people. GBD researchers presented different lay definitions of sequelae
grouped into 220 unique health states to survey respondents, and respondents were
then asked to rate the severity of the different health states. The results were similar
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across all surveys despite cultural and socioeconomic differences. Respondents
consistently placed health states such as mild hearing loss and long-term treated
fractures at the low end of the severity scale, while they ranked acute schizophrenia
and severe multiple sclerosis as very severe.

Finally, years lived with disability, or YLDs, are calculated as prevalence of a sequela
multiplied by the disability weight for that sequela. The number of years lived with
disability for a specific disease or injury are calculated as the sum of the YLDs from
each sequela arising from that cause.

Estimating disability-adjusted life years

Disability-adjusted life years (DALYs) were calculated by adding together YLLs and
YLDs. Figure A3 compares the 10 leading diseases and injuries calculated as per-
centages of both regional deaths and regional DALYs. This figure also shows the top
10 risk factors attributable to deaths and DALYs in the sub-Saharan Africa region.
DALYs are a powerful tool for priority setting as they measure disease burden from
non-fatal, as well as fatal, conditions. Yet another reason why top causes of DALYs
differ from leading causes of death is that DALYs give more weight to death in
younger ages, as illustrated by the case of neonatal encephalopathy. In contrast,
stroke causes a larger percentage of total deaths than DALYSs, as it primarily impacts
older people.

Estimating DALYs attributable to risk factors

To estimate the number of healthy years lost, or DALYs, attributable to potentially
avoidable risk factors, researchers collected detailed data on exposure to different
risk factors. The study used data from sources such as satellite data on air pollution,
breastfeeding data from population surveys, and blood and bone lead levels

from medical examination surveys and epidemiological surveys. Researchers then
collected data on the effects of risk factors on disease outcomes through systematic
reviews of epidemiological studies.

All risk factors analyzed met common criteria in four areas:

1. The likely importance of a risk factor for policymaking or disease burden.

Availability of sufficient data to estimate exposure to a particular risk factor.

3. Rigorous scientific evidence that specific risk factors cause certain diseases
and injuries.

4. Scientific findings about the effects of different risk factors that are relevant for
the general population.

N

To calculate the number of DALYs attributable to different risk factors, research-

ers compared the disease burden in a group exposed to a risk factor to the disease
burden in a group that had zero exposure to that risk factor. When subjects with zero
exposure were impossible to find, as in the case of high blood pressure, for ex-
ample, researchers established a level of minimum exposure that leads to the best
health outcomes.
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Figure A3: The 10 leading diseases and injuries and 10 leading risk factors based on
percentage of deaths and DALYs in sub-Saharan Africa, 2010
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Note: This figure compares the percent of DALYs and deaths attributable to different diseases and injuries
(shown in blue) as well as risk factors (shown in red). Certain causes, such as iron deficiency, cause more
DALYs than they do deaths. DALYs are an important tool for decision-makers because they capture years of
healthy life lost from both premature death and years lived with disability.



64 | GBD 2010

Table A1: Age-standardized death rates, years of life lost, and years lived with disability, and life expectancy at

birth and healthy life expectancy at birth for 1990 and 2010 for both sexes combined

Country Age-standardized death rate (per 100,000) Age-standardized YLL rate (per 100,000)
1990 2010 1990 2010
Rate Rank Rate Rank Rate Rank Rate Rank
Angola 1,995 43 1,257 20 82,686 42 44,380 20
(1,527-2,733) (29-46) (993-1,644) (8-40) (66,351-109,548) (30-46) (35,634-57,681) (11-36)
— 1312 19 1,080 11 58,713 2% 38,726 13
(1,244-1,388) (13-22) (1,014-1,151) (8-14) (54,284-63,355) (21-26) (35,694-42,020) (11-17)
951 2 715 2 31,563 4 26,692 4
Butswana (848-1,057) (2-4) (599-821) (2-4) (28,523-34,692) (3-5) (23,854-29,414) (3-5)
" 1,521 28 1,39 33 68,852 30 59,507 39
i e (1,459-1,585) (25:31) (1,288-1,503) (26:37) (65,046-73,156) (27-39) (52,426-67,312) (31-42)
Burundi 1,966 42 1,759 4 80,347 39 62,752 4
(1,517-2,692) (30-46) (1,332-2,427) (31-46) (66,981-106,923) (30-46) (49,931-85,236) (27-44)
Cameroon 1,29 16 1277 23 51,072 17 49,262 2%
(1,243-1,345) (13-20) (1,178-1,377) (18-30) (48,257-53,902) (16-20) (44,889-53,932) (21-31)
785 1 586 1 25,843 2 16,730 1
Cape Verde (746-827) (1-1) (497-685) (1-1) (24,236-27,543) (1-2) (13,743-20,284) (1-2)
. " 2,131 45 2,408 4 81,026 44 90,581 4
i b e e (2,010-2,256) (43-46) (2,138-2713) (44-46) (76,404-86,270) (39-45) (80,204-101,333) (44-46)
Chad 1,508 2 1,389 32 67,610 29 58,839 37
(1,426-1,596) (24-31) (1,283-1,514) (24-37) (62,369-73,496) (26-34) (52,545-66,878) (31-42)
— 1439 % 1223 18 52,340 19 38,959 14
(1,308-1,590) (19-30) (1,002-1,373) (13-29) (48,247-57,207) (16-22) (34,801-44,336) (9-18)
Congo 1,69 35 1,401 34 60,756 25 49,063 25
9 (1,565-1,848) (30-42) (1,281-1,540) (26-37) (55,481-66,618) (21-29) (43,995-54,467) (2032)
ot 1,400 23 1457 36 58,331 23 56,879 35
(1,339-1,466) (21-25) (1,341-1,576) (31-38) (55,059-61,623) (21-26) (51,282-62,523) (31-39)
! ' 1,568 29 1,506 37 65,799 27 59,031 38
Democratic Republic of the Congo (1,467-1,663) (26-33) 1,393:1,615) (33-39) (61.413-70,116) (26-31) (53,984-63,582) (33-40)
Eritren 1,807 41 1,353 30 67,111 28 44,346 19
(1,693-1,922) (36-43) (1,228-1,466) (20-36) (62,090-72,863) (27-33) (39,868-48,958) (15-26)
Ethiopia 2,152 46 1,202 2% 86,420 45 43,719 18
(2,044-2,278) (43-46) (1,232-1,352) (19-30) (80,270-93,661) (42-46) (41,409-46,267) (15-22)
Gabon 1312 18 1432 35 46,033 15 49,393 27
(1,218-1,412) (1-23) (1,267-1,637) (25-40) (42,373-50,001) (12-1) (42,613-58,336) (19-37)
. 1315 17 1,109 12 54,039 20 41,302 15
Gambia, The (1,146-1518) (9-27) (900-1,356) (6-27) (48,109-60,649) (16-25) (34,115-49,904) (8-26)
Ghana 1,185 10 1,030 8 45,628 13 35,128 8
(1,115-1,253) (8-12) (968-1,086) (6-12) (42,476-49,061) (12-15) (32,885-37,437) (7-12)
Guinea 1,508 2% 1,233 19 69,094 31 48,350 23
(1,442-1,580) (24-30) (1,152-1,324) (15-27) (64,734-74,410) (27-34) (43,740-53,673) (18-31)
A 1,603 31 1,391 31 72,398 3 55,214 3
=S (1,407-1,831) (24-41) (1,153-1,649) (17-39) (64,267-80,951) (27-41) (46,304-65,422) (24-40)
Kenya 1,002 5 1,013 7 39,731 9 36,153 11
(1,041-1,141) (4-8) (940-1,081) (6-11) (37,585-42,064) (6-11) (33,852-38,494) (8-13)
Losotho 1316 20 2,130 4 43,569 12 85,888 45
(1,245-1,394) (13-23) (1,930-2,341) (43-46) (41,196-46,177) (11-15) (78,939-92,875) (44-46)
Liberia 1585 30 1333 28 75,995 37 53,808 32
(1,482-1,728) (26-36) (1,244-1,425) (22-34) (70,210-82,809) (33-43) (49,728-57,821) (28-36)
1451 2% 1,156 14 56,586 22 37,200 12
L EIEGEERED (1,391-1,508) (23-27) (1,062-1,255) (1-21) (53,790-59,954) (20-24) (34,362-40,628) (8-15)
Malawi 1,768 40 1,730 2 79,007 43 66,486 2
(1,685-1,843) (35-43) (1,591-1,843) (39-43) (74,928-83,200) (36-44) (61,969-70,511) (40-43)
o 1,726 38 1331 27 78,963 41 53,703 31
(1,661-1,800) (33-41) (1,241-1,425) (20-34) (74,141-84,559) (36-44) (48,704-59,440) (21-37)
Mauritania 1,244 12 1,031 9 45,799 14 36,003 10
(1,192-1,298) (10-17) (955-1,110) (6-12) (43,134-48,769) (12-15) (32,543-39,793) (7-14)
T~ 1,014 3 766 3 24,451 1 17,273 2
(1,000-1,024) (2-4) (751-776) (2-5) (24,031-24,836) (1-2) (16,915-17,579) (1-2)
; 1,659 32 1,725 41 74,370 35 67,547 43
Mozambique (1,585-1,735) (30-37) (1,577-1,852) (39-43) (69,485-79,516) (32-41) (62,839-72,350) (39-43)
Namibia 1,259 13 1,208 2% 39,681 8 42,112 16
(1,215-1,306) (11-18) (1,187-1,418) (18-32) (38,003-41,586) (6-10) (37,956-46,928) (13-21)
Niger 1,765 39 1,268 2 88,497 4 52,955 30
(1,673-1,866) (34-42) (1,184-1,369) (16-31) (82,055-95,891) (44-46) (47,331-59,543) (23-38)
Nigeria 1,343 21 1,159 15 60,604 2% 49,276 28
9 (1,267-1,414) (16-23) (1,084-1,237) (12-19) (56,578-64,799) (23-27) (45,962-52,718) (22-30)
Rwanda 2,000 4 1,062 10 76,083 38 35,591 9
(1,872-2,118) (41-45) (994-1,129) (7-13) (71,263-80,773) (33-42) (33,361-37,861) (7-13)
W o 1,084 4 794 4 39,144 6 24,592 3
Séo Tomé and Principe (985-1,099) (3-5) (726-874) (2-5) (36,220-42,042) (6-11) (22,306-27,110) (3-4)
Senegal 1278 14 1,009 6 49,632 16 33,824 7
(1,235-1,331) (12-19) (947-1,079) (6-11) (47,252-52,338) (15-19) (31,796-35,962) (7-10)
1,133 7 1,187 16 29,858 3 31,195 6
S (1,099-1,162) (5-10) (1,116-1,238) (12-21) (28,919-30,862) (3-4) (29,079-32,715) (57)
Sierra Leone 1,682 34 1,347 29 78,271 40 49,641 29
(1,578-1,773) (31-40) (1,263-1,423) (23-34) (72,119-83,863) (34-44) (45,708-53,125) (22:31)
Somalia 1,738 36 1,606 39 70,184 32 57,208 34
(1,407-2,201) (24-45) (1,276-2,027) (24-43) (59,274-86,060) (24-44) (46,126-70,933) (22-43)
] 1,133 8 1,266 21 34,540 5 48,286 2%
South Africa 1,071-1,180) (5-10) (1,200-1,338) (17-29) (32,586-36,273) ) (45,928-51,074) (20-30)
Sudan 1,110 6 799 5 41,735 11 28,295 5
(1,058-1,165) (5-9) (744-860) (3-5) (39,218-44,421) (8-12) (26,208-30,917) (4-6)
Swaziland 1,239 1 2,186 45 39,973 10 80,065 44
(1,163-1,316) (10-18) (1,950-2,429) (43-46) (37,549-42,545) (6-11) (72,966-87,908) (43-45)
fr— 1,357 2 1,137 13 55,603 21 43,461 17
(1,305-1,407) (18-23) (1,053-1,223) (11-18) (52,816-58,575) (19-24) (40,811-46,456) (15-21)
Togo 1,282 15 1,199 17 51,184 18 46,594 2
9 (1,229-1,337) (12-19) (1,106-1,296) (13-23) (48,232-54,330) (16-20) (42,401-51,158) (17-28)
Uganda 1,658 33 1,200 2% 75,253 36 45,587 21
(1,563-1,760) (30-38) (1,196-1,387) (18-31) (71,264-79,804) (33-41) (42,676-48,830) (17-25)
Zambia 1,722 37 1533 38 73,053 34 57,620 36
(1,647-1,792) (33-41) (1,413-1,644) (33-40) (69,561-76,818) (30-39) (53,531-61,944) (31-39)
Zimbabwe 1,144 9 1801 43 39,368 7 65,919 41
(1,079-1,201) (5-10) (1,601-2,023) (40-43) (37,293-41,290) (6-10) (59,728-72,926) (38-43)
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Age-standardized YLD rate (per 100,000)

Life expectancy at birth

Health-adjusted life expectancy at birth

1990
Rate

15,039
(12,384-18,328)
15,237
(12,408-18,418)
13,528
(11,131-16,243)
14,862
(12,335-17,843)
14,581
(12,072-17,535)
14,617
(12,034-17,487)
13,500
(10,843-18,557)
15,696
(12,822-18,800)
15,080
(12,463-18,027)
13,050
(10,566-15,698)
15,443
(12,837-18,350)
14,774
(12,072-17,557)
15,361
(12,601-18,581)
15,508
(12,589-18,732)
13,713
(11,166-16,563)
14,356
(11,679-17,423)
14,365
(11,770-17,302)
14,555
(12,022-17,541)
14,811
(11,975-17,817)
14,670
(11,995-17,800)
13,184
(10,866-15,755)
13,503
(11,095-16,398)
15,298
(12,537-18,572)
14,116
(11,612-16,973)
15,082
(12,396-18,118)
14,609
(11,996-17,685)
15,248
(12,506-18,559)
11,333
(9,373-13,820)
15,342
(12,595-18,469)
13,774
(11,339-16,490)
14,526
(11,819-17,512)
14,273
(11,679-17,286)
15,064
(12,345-18,050)
13,532
(11,028-16,399)
13914
(11,500-16,946)
11,681
(9,463-14,149)
15,322
(12,518-18,441)
14,350
(11,688-17,404)
12,905
(10,595-15,408)
15,584
(12,830-18,747)
13,819
(11,344-16,614)
14,553
(11,922-17,667)
14,577
(11,954-17,755)
15,59
(12,780-18,763)
15,030
(12,440-17,875)

15,058
(12,485-17,828)

Rank
30
(13-46)
37
(17-46)
8
(3-28)
29
(14-44)
23
(9-42)
25
(9-43)
6
(3-46)
46
(22-46)
34
(17-45)
4
(3-16)
42
(21-46)
21
(13-43)
4
(19-46)
43
(19-46)
10
(5-21)
18
(6-43)
17
(7-43)
21
(11-39)
28
(10-44)
26
(9-43)
5
(3-14)
7
(3-26)
38
(17-46)
14
(6-39)
35
(19-44)
2%
(11-40)
36
(18-46)
1
(1-2)
39
(18-46)
n
(4-28)
19
(8-42)
15
(10-30)
32
(15-45)
9
(3-28)
13
(5-30)
2
(1-4)
40
(20-46)
16
(6-43)
3
(2-11)
44
(25-46)
12
(5-29)
20
(9-42)
22
(10-42)
45
(26-46)
kil
(14-46)

33
(18-44)

2010
Rate

13,712
(11,204-16,796)
13,830
(11,270-16,742)
14,557
(12,007-17,522)
13,409
(10,997-16,422)
14,412
(11,821-17,419)
13,891
(11,399-16,769)
12,947
(10,310-20,228)
15,022
(12,185-18,088)
14,364
(11,770-17,273)
12,879
(10,556-15,420)
14,357
(11,832-17,146)
13910
(11,545-16,710)
15,099
(12,414-18,230)
14,614
(11,947-17,617)
12,723
(10,356-15,313)
14,462
(11,862-17,640)
13,291
(10,712-16,349)
13,298
(10,950-15,894)
14,194
(11,615-17,119)
14,148
(11,567-17,461)
12,884
(10,647-15,396)
15,483
(12,696-18,367)
15,200
(12,479-18,353)
14,145
(11,563-17,065)
14,549
(12,011-17,620)
13,991
(11,430-16,879)
14,307
(11,651-17,295)
10,953
(9,055-13,131)
14,841
(12,229-18,090)
13,809
(11,363-16,481)
13915
(11,287-16,885)
13,842
(11,322-16,609)
13,895
(11,380-16,696)
13,252
(10,889-15,942)
13,379
(10,885-16,061)
11,259
(9,160-13,515)
15,221
(12,420-18,389)
14,546
(11,973-17,647)
13,826
(11,406-16,608)
14,781
(12,215-17,870)
15,781
(12,925-18,907)
14,177
(11,555-17,240)
13973
(11,447-16,887)
13,882
(11,434-16,785)
13,732
(11,383-16,403)

15,659
(12,887-18,558)

Rank
12
(4-38)
17
(6-39)
34
(10-45)
11
(4-30)
32
(11-44)
19
(7-39)
6
(2-46)
40
(23-46)
30
(14-42)
5
(3-20)
31
(14-42)
21
(8-37)
4l
(23-46)
37
(14-45)
3
(3-12)
33
(8-45)
9
(3-36)
7
(4-24)
28
(10-42)
25
(8-43)
4
(3-16)
44
(31-46)
)
(27-46)
2
(8-42)
36
(17-43)
24
(9-39)
29
(12-46)
1
(1-2)
39
(18-46)
14
(6-37)
2
(7-39)
16
(10-32)
20
(7-40)
8
(3-33)
10
(4-32)
2
(1-3)
43
(26-46)
35
(13-44)
15
(8-34)
38
(21-45)
46
(36-46)
27
(9-42)
23
(6-40)
18
(7-39)
13
(6-36)

45
(36-46)

1990
LE

413
(41.8-53.1)
559
(55.1-56.8)
66.7
(64.2-69.4)
52.1
(51.2-53.1)
489
(41.7-54.7)
583
(57.6-59.1)
69.8
(68.8-70.9)
484
(46.9-49.8)
525
(51.6-53.3)
51.6
(54.5-60.3)
54.7
(52.8-56.6)
55.7
(54.7-56.8)
530
(51.4-54.4)
524
(51.1-53.6)
467
(45.5-47.8)
60.0
(58.6-61.2)
51.4
(52.1-61.5)
60.6
(59.2-61.9)
52.1
(51.3-52.8)
509
(46.3-55.0)
63.0
(62.2-63.7)
609
(59.7-62.1)
496
(47.6-51.1)
56.1
(55.2-57.0)
487
(48.0-49.5)
487
(48.1-49.3)
60.2
(59.2-61.2)
689
(68.7-69.1)
50.0
(49.2-50.8)
624
(61.6-63.2)
46.2
(45.4-46.9)
55.1
(53.9-56.2)
49.7
(48.4-50.9)
635
(62.0-64.8)
58.8
(57.9-59.7)
66.7
(66.1-67.3)
489
(47.6-50.1)
516
(45.1-56.8)
64.6
(63.5-65.8)
62.1
(61.2-63.1)
623
(60.9-63.7)
56.7
(55.8-57.4)
58.3
(57.3-59.2)
504
(49.0-51.9)
506
(49.5-51.7)

63.0
(61.8-64.1)

Rank
4
(28-46)
23
(20-26)
3
(2-5)
30
(27-34)
39
(25-46)
18
(16-20)
1
(1-2)
a“
(37-44)
2
(27-33)
19
(14-26)
26
(21-29)
2
(20-26)
27
(26-33)
29
(27-34)
45
(43-46)
15
(12-17)
20
(12-30)
13
(11-16)
31
(28-34)
33
(26-45)
7
(6-10)
12
(11-15)
38
(33-43)
2
(20-25)
42
(38-44)
43
(38-44)
14
(12-16)
2
(1-3)
36
(33-40)
9
(7-11)
46
(43-46)
25
(22-27)
37
(33-42)
6
(5-10)
16
(15-19)
4
(3-4)
40
(35-44)
32
(21-46)
5
(4-6)
11
(7-12)
10
(6-12)
21
(19-23)
17
(16-20)
35
(32-40)
34
(32-38)

8
(6-11)

2010
LE

61.0
(54.3-67.0)
634
(60.8-65.7)
7.2
(67.7-75.4)
56.3
(49.9-59.6)
54.6
(46.4-62.1)
59.1
(56.1-61.9)
75.1
(71.7-78.2)
464
(41.9-50.7)
55.6
(50.3-59.8)
628
(59.2-66.2)
58.9
(55.2-61.9)
56.1
(52.4-59.5)
56.2
(52.6-57.6)
60.6
(57.4-63.8)
60.9
(59.5-62.2)
58.8
(54.4-62.7)
62.5
(56.2-68.4)
64.9
(63.1-66.7)
59.4
(55.4-62.7)
56.9
(50.6-63.0)
64.8
(62.8-66.6)
415
(44.9-50.1)
57.2
(55.1-59.1)
63.6
(61.0-65.9)
529
(51.1-54.7)
51.3
(53.4-60.4)
64.5
(60.7-67.6)
73.2
(72.9-73.5)
526
(50.1-55.0)
61.6
(59.2-63.9)
57.8
(52.9-61.8)
59.6
(57.8-61.3)
64.6
(63.2-65.9)
702
(67.6-72.7)
653
(63.7-67.0)
66.1
(65.3-66.9)
58.7
(56.5-60.6)
56.2
(48.1-62.2)
59.9
(57.5-61.8)
68.8
(67.0-70.6)
495
(46.7-52.5)
61.7
(59.9-63.8)
60.2
(57.2-62.9)
60.4
(58.2-62.5)
56.9
(53.3-58.2)

532
(50.0-56.3)

Rank
19
(6-39)
13
(8-20)
3
(1-5)
38
(26-44)
39
(17-46)
26
(17-36)
1
(1-3)
46
(43-46)
36
(24-43)
14
(7-27)
21
(16-37)
35
(25-42)
40
(31-42)
20
(13-32)
18
(15-26)
28
(14-38)
15
(6-35)
8
(6-14)
25
(14-37)
32
(15-43)
9
(6-15)
45
(44-46)
33
(26-38)
12
(7-19)
42
(37-43)
31
(21-40)
1
(6-21)
2
(1-3)
43
(37-44)
17
(12-26)
30
(17-40)
24
(18-31)
10
(7-14)
4
(3-5)
7
(6-13)
6
(6-9)
29
(20-35)
34
(15-44)
23
(16-31)
5
(3-6)
44
(42-46)
16
(12-24)
22
(14-32)
21
(15-30)
37
(29-41)

]
(34-44)

1990
HALE

405
(35.4-44.8)
466
(44.6-48.4)
56.6
(53.9-59.4)
438
(42.0-45.5)
46
(36.1-46.4)
491
(47.2-50.8)
59,1
(55.2-61.4)
408
(38.9-4256)
439
(42.1-45.6)
496
(46.7-52.1)
46.0
(43.7-48.2)
469
(45.1-48.6)
43
(42.2-46.3)
440
(42.2-45.9)
402
(38.7-41.7)
50.8
(48.7-52.8)
185
(443-52.1)
50.9
(48.8-53.0)
437
(41.9-45.4)
429
(39.2-46.3)
538
(52.0-55.5)
520
(50.0-53.9)
44
(39.3-43.4)
416
(45.7-49.2)
410
(39.3-42.4)
411
(39.5-426)
503
(48.1-52.1)
60.3
(585-61.8)
#38
(40.1-433)
532
(513-54.9)
38.9
(37.4-40.4)
464
(44.4-48.3)
422
(40.4-43.9)
538
(515-56.0)
499
(48.0-51.7)
58.3
(56.5-60.0)
409
(39.1-42.8)
439
(385-48.3)
555
(535-57.3)
514
(49.0-53.4)
53.0
(51.0-55.0)
417
(45.8-49.5)
49.0
(46.9-50.9)
422
(40.4-44.0)
427
(41.0-44.3)

52.7
(50.6-54.6)

Rank
40
(28-46)
2
(21-26)
)
(3-5)
30
(27-34)
37
(26-46)
18
(16-20)
2
(1-4)
44
(36-45)
29
(27-34)
17
(12-22)
26
(22-28)
23
(20-26)
21
(26-33)
28
(27-34)
45
(40-45)
14
(11-17)
20
(12-28)
13
(11-17)
31
(27-35)
33
(26-45)
6
(6-9)
1
(8-14)
39
(34-45)
22
(19-24)
42
(37-44)
4
(37-44)
15
(12-18)
1
(1-2)
38
(34-42)
8
(6-11)
46
(44-46)
25
(22-27)
35
(32-40)
1
(5-10)
16
(14-19)
3
(2-4)
43
(36-45)
32
(21-45)
5
(4-6)
12
(10-16)
9
(6-11)
21
(19-24)
19
(16-21)
36
(32-41)
34
(31-38)

10
(7-12)

2010
HALE

520
(46.5-56.7)
53.7
(50.9-56.4)
503
(55.9-63.1)
472
(42.3-51.2)
464
(39.8-52.5)
502
(47.2-52.8)
638
(58.3-67.3)
397
(35.7-43.3)
46.9
(42.3-50.7)
54.1
(50.6-57.4)
500
(46.6-53.2)
4738
(44.2-51.0)
464
(43.8-48.9)
51.2
(48.0-54.0)
525
(50.4-54.3)
499
(46.1-53.6)
533
(48.2-58.8)
553
(52.8-57.6)
502
(46.6-53.5)
482
(43.2-53.2)
555
(53.2-57.8)
403
(37.7-42.6)
477
(45.2-50.0)
538
(51.0-56.5)
450
(43.0-47.0)
486
(45.0-51.8)
54.3
(50.4-57.5)
639
(62.1-65.6)
445
(42.0-47.0)
525
(50.0-55.1)
489
(44.8-52.9)
505
(48.2-52.5)
54.7
(52.7-56.7)
596
(56.7-62.5)
55.7
(53.3-57.8)
58.1
(56.2-59.7)
49.1
(46.5-51.5)
476
(41.4-52.4)
51.1
(48.8-53.2)
57.1
(54.4-59.5)
49
(39.3-44.5)
522
(49.7-54.5)
51.0
(47.9-53.7)
514
(49.0-53.8)
418
(45.1-50.3)

44.8
(41.9-47.5)

Rank
19
(7-38)
14
(8-21)
4
(3-6)
37
(23-43)
39
(18-46)
26
(17-35)
2
(1-4)
46
(43-46)
38
(25-44)
12
(7-23)
27
(17-37)
34
(24-42)
40
(32-42)
21
(14-32)
16
(13-22)
28
(15-38)
15
(5-32)
9
(6-14)
25
(15-37)
32
(16-43)
8
(6-14)
45
(44-46)
36
(29-39)
13
(8-20)
4
(37-43)
31
(21-40)
11
(6-24)
1
(1-2)
43
(38-44)
17
(12-25)
30
(18-41)
2%
(19-31)
10
(8-15)
3
(2-5)
7
(6-13)
5
(3-6)
29
(23-36)
33
(18-44)
22
(16-30)
6
(4-9)
44
(42-46)
18
(13-25)
23
(14-32)
20
(15-28)
35
(28-40)

42
(36-44)
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CHANGES IN LEADING CAUSES OF DALYS BETWEEN 1990 AND
2010 FOR COUNTRIES IN SUB-SAHARAN AFRICA

In the following figures, pointed arrows indicate causes that have increased by a
greater amount than shown on the x-axis. For more country data, explore IHME's
data visualization tools online: www.ihmeuw.org/GBDcountryviz.

Shifts in leading causes of DALYs in Angola, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Benin, 1990-2010
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Shifts in leading causes of DALYs in Botswana, 1990-2010
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Shifts in leading causes of DALYs in Burkina Faso, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Burundi, 1990-2010
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Shifts in leading causes of DALYs in Cameroon, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Cape Verde, 1990-2010
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Shifts in leading causes of DALYs in the Central African Republic, 1990-2010
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Shifts in leading causes of DALYs in Chad, 1990-2010
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Shifts in leading causes of DALYs in Comoros, 1990-2010
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Shifts in leading causes of DALYs in Congo, 1990-2010
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Shifts in leading causes of DALYs in Cote d’lvoire, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Democratic Republic of the Congo, 1990-2010
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Shifts in leading causes of DALYs in Eritrea, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Ethiopia, 1990-2010
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Shifts in leading causes of DALYs in Gabon, 1990-2010
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Shifts in leading causes of DALYs in The Gambia, 1990-2010
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Shifts in leading causes of DALYs in Ghana, 1990-2010
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Shifts in leading causes of DALYs in Guinea, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Guinea-Bissau, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Kenya, 1990-2010
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Shifts in leading causes of DALYs in Lesotho, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Liberia, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Madagascar, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Malawi, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Mali, 1990-2010
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Shifts in leading causes of DALYs in Mauritania, 1990-2010
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Shifts in leading causes of DALYs in Mauri

ius, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Mozambique, 1990-2010
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Shifts in leading causes of DALYs in Namibia, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Niger, 1990-2010
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Shifts in leading causes of DALYs in Nigeria, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Rwanda, 1990-2010
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Shifts in leading causes of DALYs in Sao Tomé and Principe, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Senegal, 1990-2010
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Shifts in leading causes of DALYs in Seychelles, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Sierra Leone, 1990-2010
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Shifts in leading causes of DALYs in Somalia, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in South Africa, 1990-2010
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Shifts in leading causes of DALYs in Sudan, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Swaziland, 1990-2010
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Shifts in leading causes of DALYs in Tanzania, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Togo, 1990-2010
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Shifts in leading causes of DALYs in Uganda, 1990-2010

% change in total DALYs, 1990 - 2010
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Shifts in leading causes of DALYs in Zambia, 1990-2010
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Shifts in leading causes of DALYs in Zimbabwe, 1990-2010
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