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Supplementary Figure S1. Age-specific numbers and rates of diet high in red meat-related DALYs and death in 
males and females of 5 SDI regions. A – Age-specific numbers and rates of diet high in red meat-related DALYs in 
males and females of low SDI regions. B – Age-specific numbers and rates of diet high in red meat-related DALYs in 
males and females of low-middle SDI regions. C – Age-specific numbers and rates of diet high in red meat-related 
DALYs in males and females of middle SDI regions. D – Age-specific numbers and rates of diet high in red meat-re-
lated DALYs in males and females of high-middle SDI regions. E – Age-specific numbers and rates of diet high in 
red meat-related DALYs in males and females of high SDI regions. F – Age-specific numbers and rates of diet high 
in red meat-related deaths in males and females of low-SDI regions

DALY – disability-adjusted life year, SDI – socio-demographic index.
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Supplementary Figure S1. Cont. G – Age-specific numbers and rates of diet high in red meat-related deaths in 
males and females of low-middle SDI regions. H – Age-specific numbers and rates of diet high in red meat-related 
deaths in males and females of middle SDI regions. I – Age-specific numbers and rates of diet high in red meat-re-
lated deaths in males and females of high-middle SDI regions. J – Age-specific numbers and rates of diet high in 
red meat-related deaths in males and females of high SDI regions

DALY – disability-adjusted life year, SDI – socio-demographic index.
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Supplementary Material 1. Checklist of information that should be included in new reports of global health esti-
mates

Item # Checklist item Section/paragraph/ 
interpretation

Objectives and funding

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

Method/Definitions section

2 List the funding sources for the work. Funding section

Data inputs

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

3 Describe how the data were identified and how the data were accessed. Method/Definitions and Data 
source section

4 Specify the inclusion and exclusion criteria. Identify all ad-hoc exclusions. Method/Definitions section 

5 Provide information on all included data sources and their main 
characteristics. For each data source used, report reference information 

or contact 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. 

Method/Data source section

6 Identify and describe any categories of input data that have potentially 
important biases (e.g., based on characteristics listed in item 5).

Method/Definitions section 

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

7 Describe and give sources for any other data inputs. Method/Data source section 
Global Burden of Disease 

Collaborative Network (http://
ghdx.healthdata.org/gbd-

results-tool).

For all data inputs:

8 Provide all data inputs in a file format from which data can be efficiently 
extracted (e.g., 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.

Method/Data source section 
Global Burden of Disease 

Collaborative Network (http://
ghdx.healthdata.org/gbd-

results-tool).

Data analysis

9 Provide a conceptual overview of the data analysis method. A diagram 
may be helpful. 

Flow diagrams of the overall 
methodological processes 

were available online
(http://ghdx.healthdata.org/

gbd-2019/code)

10 Provide a detailed description of all steps of the analysis, including 
mathematical 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). 

Method/Statistical analyses 
section

11 Describe how candidate models were evaluated and how the final 
model(s) were selected.

Method/Statistical analyses 
section

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

Result

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

uncertainty analysis.

Method/Statistical analyses 
section

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

Method/Statistical analyses 
section

http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
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Item # Checklist item Section/paragraph/ 
interpretation

Results and Discussion

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

Result/Tables section

16 Report a quantitative measure of the uncertainty of the estimates (e.g., 
uncertainty intervals).

Result/Tables section

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

Discussion/paragraph 1-5

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

the estimates.

Discussion/paragraph 6

Supplementary Material 1. Cont.
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Supplementary Material 2. Definitions materials

Definition

Disability-
adjusted life 
years (DALY)

DALY means the sum of years lost due to premature mortality (YLL) and ill-health disability 
(YLD). One DALY represents the loss of the equivalent of one year of full health [1]. 

Socio-
demographic 
index (SDI)

SDI is a composite indicator to evaluate social development which combines income per capita, 
total fertility rates, and average educational attainment, and it is expressed on a scale of 0 to 1 
[2]. Countries and territories are categorized into five groups by applying SDI (high, high-middle, 

middle, low-middle, low SDI).

Age 
stratification

We split ages into those age groups including age under 20, 25–29, 30–34, 35–39, 40–44, 
45–49, 50–54, 55–59, 60–64, 65–69, 70–74, 75–79, 80 plus years.

Estimated 
annual 
percentage 
changes (EAPC)

We used EAPC to quantify the trends of age-standardized death and DALY rates. The regression 
model was applied in the mathematical formulae of EAPC by fitting age-standardized data from 

1990 to 2019 into y = α + βx + ∈, where y = ln (rate) and x = calendar year. Furthermore, the 
EAPC was calculated by 100 × (exp(β) – 1), together with its 95% uncertainty interval (UI) [3]. 

Age-
standardized 
data

The age-standardized data could eliminate the confounding of ages.

R e f e r e n c e s
1. World Health Organization; 2022. Disability-adjusted life years (DALYs). Available from: https://www.who.int/data/gho/

indicator-metadata-registry/imr-details/158. Accessed 2 May 2022.
2. IHME; 2022. Socio-demographic Index (SDI). Available from: http://www.healthdata.org/taxonomy/glossary/socio-de-

mographic-index-sdi. Accessed 2 May 2022.
3. Liu Q, He H, Yang J, Feng X, Zhao F, Lyu J. Changes in the global burden of depression from 1990 to 2017: findings from 

the Global Burden of Disease study. J Psychiatr Res 2020; 126: 134-40. 

https://www.who.int/data/gho/indicator-metadata-registry/imr-details/158
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/158
http://www.healthdata.org/taxonomy/glossary/socio-demographic-index-sdi
http://www.healthdata.org/taxonomy/glossary/socio-demographic-index-sdi


Worldwide burden attributable to diet high in red meat from 1990 to 2019

Arch Med Sci 7

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

D
ea

th
s 

an
d 

D
A

LY
s 

at
tr

ib
ut

ab
le

 t
o 

di
et

 h
ig

h 
in

 r
ed

 m
ea

t 
of

 a
ll 

co
un

tr
ie

s 
an

d 
te

rr
it

or
ie

s

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

A
fg

ha
ni

st
an

19
96

.3
(6

65
.8

, 
35

00
.3

)

29
.1

 
(9

.8
, 5

0.
5)

22
55

.8
(7

86
.3

, 
39

32
.7

)

17
.4

 
(6

.2
, 2

9.
6)

–1
.9

%
 

(–
2.

1%
, 

–1
.8

%
)

–4
0.

0%
 

(–
57

.0
%

, 
–1

9.
8%

)

61
34

7.
6

(2
23

89
.2

, 
10

72
69

.1
)

81
9.

9
(3

01
.2

, 
14

18
.7

)

80
98

5.
8

(3
04

96
.7

, 
14

01
45

.3
)

48
3.

5
(1

87
.1

, 8
12

.2
)

–2
.0

%
 

(–
2.

1%
,

 –
1.

9%
)

–4
1.

0%
 

(–
57

.9
%

, 
–1

9.
7%

)

A
lb

an
ia

23
9.

5
(8

4.
5,

 3
77

.2
)

13
.1

 
(4

.6
, 2

0.
7)

69
3.

8
(3

27
.5

, 
11

21
.2

)

16
.8

 
(8

.0
, 2

7.
1)

1.
3%

(1
.0

%
, 1

.5
%

)
28

.0
%

 
(–

6.
4%

, 
10

8.
0%

)

59
11

.0
(2

34
3.

4,
 

91
22

.3
)

27
6.

9
(1

06
.5

, 4
28

.5
)

14
89

3.
5

(8
21

8.
9,

 
22

82
0.

5)

37
1.

3
(2

06
.2

, 5
64

.6
)

1.
5%

(1
.2

%
, 1

.7
%

)
34

.1
%

 
(–

2.
2%

, 
11

8.
3%

)

A
lg

er
ia

12
81

.2
(3

72
.9

, 
22

38
.6

)

13
.5

(4
.2

, 2
3.

3)
25

45
.2

(8
38

.1
, 

44
35

.8
)

9.
2 

(3
.0

, 1
6.

0)
–1

.3
%

 
(–

1.
4%

, 
–1

.2
%

)

–3
1.

7%
 

(–
47

.4
%

, 
–1

0.
7%

)

38
54

3.
6

(1
20

40
.9

, 
67

23
7.

5)

30
3.

0 
(9

9.
0,

 5
22

.9
)

73
80

7.
3

(2
90

87
.2

, 
12

24
59

.7
)

21
0.

5
(8

0.
6,

 3
49

.2
)

–1
.3

%
 

(–
1.

4%
, 

–1
.2

%
)

–3
0.

5%
 

(–
47

.8
%

, 
1.

3%
)

A
m

er
ic

an
 

Sa
m

oa
4.

6
(2

.7
, 6

.7
)

21
.1

 
(1

2.
0,

 3
0.

6)
8.

5 
(4

.4
, 1

2.
5)

18
.6

 
(9

.7
, 2

7.
6)

–0
.5

%
 

(–
0.

5%
, 

–0
.5

%
)

–1
1.

7%
 

(–
30

.3
%

, 
9.

4%
)

16
9.

1
(1

00
.6

, 2
38

.5
)

62
1.

8
(3

70
.0

, 8
74

.0
)

29
9.

5
(1

66
.2

, 4
33

.2
)

59
1.

1
(3

32
.0

, 8
54

.3
)

–0
.2

%
 

(–
0.

3%
, 

–0
.2

%
)

–4
.9

%
(–

25
.1

%
, 

19
.1

%
)

A
nd

or
ra

5.
8

(3
.5

, 8
.9

)
12

.5
(7

.3
, 1

9.
1)

12
.0

 
(7

.1
, 1

8.
1)

7.
9 

(4
.7

, 1
2.

0)
–1

.6
%

 
(–

1.
8%

, 
–1

.5
%

)

–3
6.

4%
 

(–
55

.7
%

, 
–1

2.
4%

)

16
1.

1
(1

03
.4

, 2
37

.7
)

28
9.

7
(1

84
.7

, 4
23

.4
)

29
2.

2
(1

95
.9

, 4
16

.6
)

21
1.

3
(1

41
.6

, 3
00

.6
)

–1
.2

%
(–

1.
3%

, 
–1

.1
%

)

–2
7.

0%
 

(–
47

.7
%

, 
–2

.4
%

)

A
ng

ol
a

32
5.

8
(1

26
.9

, 5
39

.1
)

8.
7 

(3
.6

, 1
4.

3)
90

2.
6

(3
87

.4
, 

14
75

.1
)

8.
9 

(4
.1

, 1
4.

1)
0.

2%
(0

.2
%

, 0
.3

%
)

2.
5%

 
(–

22
.5

%
, 

42
.2

%
)

10
97

3.
2

(4
42

9.
1,

 
18

02
5.

3)

23
5.

6 
(9

7.
4,

 3
83

.5
)

30
55

5.
4

(1
42

89
.1

, 
48

99
7.

4)

23
2.

8
(1

11
.9

, 3
67

.3
)

0.
1%

(0
.1

%
, 0

.2
%

)
–1

.2
%

(–
26

.8
%

, 
39

.9
%

)

A
nt

ig
ua

 a
nd

 
B

ar
bu

da
5.

9 
(2

.9
, 8

.9
)

11
.0

(5
.3

, 1
6.

3)
7.

6 
(3

.9
, 1

1.
2)

8.
1 

(4
.2

, 1
1.

9)
–1

.3
%

 
(–

1.
5%

,
 –

1.
0%

)

–2
6.

6%
 

(–
39

.4
%

,
 –

8.
9%

)

14
6.

1 
(7

3.
6,

 2
12

.7
)

28
4.

8
(1

43
.2

, 4
16

.1
)

21
7.

9
(1

17
.4

, 3
18

.8
)

21
0.

0
(1

13
.9

, 3
08

.3
)

–1
.2

%
 

(–
1.

5%
, 

–1
.0

%
)

–2
6.

3%
 

(–
41

.0
%

,
 –

6.
7%

)

A
rg

en
ti

na
11

34
8.

7
(8

01
0.

8,
 

14
46

9.
1)

36
.9

 
(2

6.
0,

 4
7.

4)
11

11
5.

4
(8

12
3.

7,
 

14
19

4.
3)

20
.5

 
(1

5.
0,

 2
6.

1)
–2

.2
%

 
(–

2.
4%

, 
–2

.0
%

)

–4
4.

5%
 

(–
49

.3
%

, 
–3

8.
3%

)

29
03

43
.1

(2
13

64
5.

2,
 

36
18

93
.8

)

90
6.

2
(6

66
.3

, 
11

30
.8

)

27
57

63
.8

(2
12

14
3.

2,
 

33
62

50
.1

)

52
7.

1
(4

04
.4

, 6
40

.4
)

–2
.1

%
(–

2.
3%

, 
–1

.8
%

)

–4
1.

8%
(–

46
.7

%
,

 –
35

.0
%

)

A
rm

en
ia

40
6.

9
(1

51
.7

, 6
63

.5
)

17
.2

 
(6

.1
, 2

8.
3)

61
9.

0
(2

50
.6

, 
10

40
.0

)

15
.5

 
(6

.2
, 2

6.
2)

–0
.6

%
 

(–
0.

8%
,

 –
0.

5%
)

–9
.7

%
(–

26
.5

%
, 

24
.6

%
)

10
62

3.
2

(4
43

7.
1,

 
16

67
3.

3)

38
7.

3
(1

58
.6

, 6
11

.8
)

15
10

7.
1

(7
29

8.
7,

 
23

82
3.

5)

37
3.

8
(1

79
.2

, 5
89

.8
)

–0
.2

%
(–

0.
4%

, 0
.0

%
)

–3
.5

%
 

(–
22

.3
%

, 
35

.7
%

)

A
us

tr
al

ia
54

29
.4

(3
35

3.
0,

 
73

77
.3

)

28
.9

 
(1

7.
9,

 3
9.

4)
51

65
.9

(3
52

5.
3,

 
68

16
.9

)

11
.5

 
(7

.9
, 1

5.
0)

–3
.4

%
 

(–
3.

6%
, 

–3
.2

%
)

–6
0.

3%
(–

65
.1

%
,

 –
53

.3
%

)

12
02

88
.0

(7
83

32
.4

, 
15

85
80

.7
)

62
7.

7
(4

09
.2

, 8
26

.6
)

10
91

54
.2

(8
05

61
.0

, 
13

53
48

.2
)

28
0.

0
(2

09
.0

, 3
45

.2
)

–2
.9

%
 

(–
3.

1%
, 

–2
.7

%
)

–5
5.

4%
(–

60
.8

%
,

 –
46

.1
%

)



Dan Liu, Qingyang Shi, Gaiping Cheng, Qiaorong Huang, Sheyu Li

8 Arch Med Sci

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

A
us

tr
ia

29
77

.0
(1

87
5.

4,
 

41
18

.6
)

25
.1

 
(1

5.
9,

 3
4.

7)
19

97
.5

(1
07

8.
9,

 
29

25
.2

)

9.
8 

(5
.5

, 1
4.

3)
–3

.7
%

 
(–

3.
9%

, 
–3

.5
%

)

–6
0.

8%
(–

67
.9

%
,

 –
55

.1
%

)

62
88

4.
5

(4
17

72
.4

, 
83

48
1.

4)

56
3.

9
(3

76
.8

, 7
44

.9
)

39
19

7.
0

(2
47

88
.1

, 
52

95
2.

2)

23
3.

9
(1

53
.6

, 3
11

.0
)

–3
.5

%
 

(–
3.

8%
, 

–3
.2

%
)

–5
8.

5%
 

(–
63

.7
%

,
 –

52
.7

%
)

A
ze

rb
ai

ja
n

70
0.

6
(1

89
.7

, 
11

76
.5

)

14
.6

 
(4

.0
, 2

4.
5)

17
14

.4
(6

03
.4

, 
28

32
.1

)

23
.6

(7
.7

, 3
9.

2)
2.

3%
(1

.9
%

, 2
.6

%
)

62
.4

%
(3

5.
4%

, 
11

3.
8%

)

19
26

0.
0

(5
88

0.
2,

 
31

90
0.

9)

36
3.

8
(1

11
.0

, 6
02

.7
)

47
09

0.
1

(1
89

72
.4

, 
75

72
8.

8)

49
8.

2
(2

00
.9

, 8
02

.5
)

1.
5%

(1
.2

%
, 1

.9
%

)
37

.0
%

(1
4.

2%
, 

85
.5

%
)

B
ah

am
as

25
.5

(1
4.

7,
 3

6.
7)

16
.9

 
(9

.6
, 2

4.
5)

46
.8

(2
6.

9,
 6

9.
5)

12
.3

 
(7

.1
, 1

8.
2)

–1
.2

%
 

(–
1.

3%
,

 –
1.

1%
)

–2
7.

2%
(–

40
.5

%
,

 –
9.

6%
)

80
1.

3
(4

82
.1

, 
11

16
.4

)

46
6.

5
(2

79
.7

, 6
54

.7
)

15
60

.0
(9

87
.5

, 
22

19
.4

)

37
3.

2
(2

36
.1

, 5
31

.3
)

–0
.8

%
 

(–
0.

9%
, 

–0
.7

%
)

–2
0.

0%
(–

34
.0

%
, 

–1
.0

%
)

B
ah

ra
in

33
.4

(1
0.

7,
 5

7.
8)

21
.8

 
(7

.3
, 3

7.
3)

83
.7

 
(3

6.
8,

 1
35

.1
)

12
.4

 
(5

.2
, 1

9.
6)

–2
.0

%
 

(–
2.

3%
, 

–1
.8

%
)

–4
3.

2%
(–

62
.6

%
, 

3.
8%

)

11
29

.0
(4

01
.6

, 
19

07
.2

)

50
5.

9
(1

84
.1

, 8
47

.4
)

33
24

.5
(1

56
3.

2,
 

52
03

.5
)

29
3.

3
(1

37
.1

, 4
54

.8
)

–2
.2

%
(–

2.
3%

, 
–2

.0
%

)

–4
2.

0%
 

(–
63

.3
%

, 
4.

9%
)

B
an

gl
ad

es
h

11
01

.9
(4

82
.7

, 
17

78
.7

)

2.
5

(1
.2

, 3
.9

)
31

01
.7

(1
30

5.
5,

 
50

97
.9

)

2.
6 

(1
.1

, 4
.1

)
0.

4%
(0

.0
%

, 0
.9

%
)

2.
7%

 
(–

20
.0

%
, 

32
.0

%
)

33
44

7.
0

(1
36

74
.7

, 
55

01
0.

4)

63
.1

(2
7.

4,
 1

01
.9

)
86

64
8.

1
(3

56
36

.6
, 

14
38

00
.5

)

63
.6

(2
6.

5,
 1

04
.5

)
0.

4%
(0

.1
%

, 0
.7

%
)

0.
7%

 
(–

22
.1

%
, 

31
.8

%
)

B
ar

ba
do

s
49

.9
(3

0.
1,

 6
9.

4)
17

.1
 

(1
0.

3,
 2

3.
7)

46
.5

(2
6.

8,
 6

8.
0)

9.
6

(5
.6

, 1
4.

0)
–2

.3
%

 
(–

2.
6%

, 
–2

.1
%

)

–4
3.

8%
(–

55
.5

%
, 

–3
1.

5%
)

11
55

.9
(7

27
.4

, 
15

71
.0

)

42
5.

5
(2

68
.7

, 5
76

.6
)

11
64

.5
(6

64
.2

, 
16

68
.3

)

25
0.

0
(1

43
.1

, 3
55

.1
)

–2
.2

%
(–

2.
4%

, 
–1

.9
%

)

–4
1.

2%
 

(–
54

.3
%

, 
–2

8.
3%

)

B
el

ar
us

42
30

.5
(2

19
3.

6,
 

62
82

.6
)

34
.1

 
(1

7.
3,

 5
0.

7)
51

26
.3

(2
28

9.
3,

 
81

78
.2

)

32
.2

(1
4.

6,
 5

1.
3)

–0
.5

%
(–

0.
7%

, 
–0

.3
%

)

–5
.5

%
 

(–
26

.8
%

, 
19

.1
%

)

10
49

47
.2

(6
21

27
.7

, 
14

74
55

.0
)

83
0.

0
(4

88
.1

, 
11

69
.3

)

11
66

45
.3

(6
20

55
.4

, 
17

76
64

.1
)

76
8.

9
(4

14
.6

, 
11

76
.2

)

–0
.6

%
 

(–
0.

9%
, 

–0
.3

%
)

–7
.4

%
 

(–
26

.6
%

, 
17

.2
%

)

B
el

gi
um

23
33

.7
(1

25
0.

9,
 

35
11

.4
)

15
.5

 
(8

.4
, 2

3.
0)

22
36

.6
(1

43
0.

7,
 

31
15

.2
)

8.
9 

(5
.8

, 1
2.

0)
–2

.1
%

 
(–

2.
3%

, 
–1

.9
%

)

–4
2.

6%
 

(–
51

.3
%

, 
–2

4.
7%

)

50
08

9.
9

(2
95

93
.0

, 
71

48
9.

4)

34
9.

2
(2

08
.3

, 4
96

.2
)

49
29

8.
9

(3
45

99
.7

, 
63

49
7.

5)

24
0.

8
(1

71
.5

, 3
03

.7
)

–1
.4

%
 

(–
1.

6%
, 

–1
.2

%
)

–3
1.

1%
 

(–
42

.8
%

, 
–9

.4
%

)

B
el

iz
e

6.
9 

(2
.9

, 1
0.

8)
7.

6 
(3

.2
, 1

1.
9)

15
.2

(6
.9

, 2
3.

6)
5.

7 
(2

.6
, 8

.7
)

–1
.5

%
(–

1.
9%

, 
–1

.1
%

)

–2
5.

7%
 

(–
40

.3
%

, 
–2

.1
%

)

18
1.

1 
(7

9.
8,

 2
75

.5
)

18
8.

2 
(8

2.
9,

 2
86

.8
)

47
5.

1
(2

27
.3

, 7
24

.1
)

15
5.

9 
(7

4.
1,

 2
38

.4
)

–1
.2

%
 

(–
1.

5%
, 

–0
.8

%
)

–1
7.

2%
 

(–
35

.0
%

, 
9.

4%
)

B
en

in
10

2.
3

(3
9.

5,
 1

66
.3

)
5.

4
(2

.2
, 8

.7
)

19
0.

2
(7

7.
3,

 3
20

.5
)

4.
3 

(1
.8

, 7
.2

)
–0

.7
%

(–
0.

8%
, 

–0
.6

%
)

–1
9.

8%
 

(–
37

.4
%

, 
2.

6%
)

28
44

.5
(1

15
8.

8,
 

46
36

.1
)

13
4.

0 
(5

5.
5,

 2
17

.0
)

56
99

.0
(2

39
6.

1,
 

95
93

.0
)

10
5.

5 
(4

5.
2,

 1
74

.8
)

–0
.8

%
 

(–
1.

0%
, 

–0
.7

%
)

–2
1.

3%
 

(–
39

.5
%

, 
3.

3%
)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Worldwide burden attributable to diet high in red meat from 1990 to 2019

Arch Med Sci 9

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

B
er

m
ud

a
13

.1
 

(6
.4

, 2
0.

2)
22

.1
 

(1
0.

7,
 3

4.
1)

12
.3

(6
.8

, 1
8.

8)
9.

3 
(5

.2
, 1

4.
1)

–3
.0

%
 

(–
3.

3%
,

 –
2.

8%
)

–5
8.

0%
 

(–
66

.2
%

, 
–4

3.
4%

)

33
2.

5
(1

82
.2

, 4
90

.8
)

52
3.

8
(2

85
.5

, 7
77

.6
)

30
8.

3
(2

00
.5

, 4
28

.7
)

25
9.

2
(1

70
.1

, 3
58

.4
)

–2
.4

%
 

(–
2.

7%
, 

–2
.2

%
)

–5
0.

5%
 

(–
60

.6
%

, 
–3

3.
3%

)

B
hu

ta
n

8.
6 

(2
.9

, 1
5.

3)
3.

7 
(1

.4
, 6

.4
)

20
.1

 
(7

.6
, 3

3.
9)

3.
8 

(1
.5

, 6
.5

)
0.

1%
(0

.0
%

, 0
.1

%
)

3.
2%

 
(–

28
.7

%
, 

45
.8

%
)

28
3.

4 
(9

7.
3,

 5
00

.0
)

98
.3

 
(3

5.
4,

 1
71

.5
)

57
1.

3
(2

14
.1

, 9
54

.1
)

95
.6

 
(3

7.
6,

 1
58

.3
)

–0
.2

%
 

(–
0.

3%
, 

–0
.1

%
)

–2
.8

%
 

(–
32

.4
%

, 
43

.1
%

)

B
ol

iv
ia

 
(P

lu
ri

na
-

ti
on

al
 S

ta
te

 
of

)

51
2.

9
(2

81
.1

, 7
49

.3
)

16
.7

 
(9

.0
, 2

5.
0)

10
60

.2
(6

15
.8

, 
16

17
.8

)

13
.0

(7
.4

, 1
9.

9)
–0

.9
%

 
(–

1.
1%

, 
–0

.7
%

)

–2
2.

4%
 

(–
40

.3
%

,
 –

0.
4%

)

15
69

6.
2

(9
12

9.
7,

 
22

51
3.

5)

43
6.

4
(2

47
.3

, 6
24

.3
)

30
13

3.
2

(1
85

10
.8

, 
44

00
2.

4)

32
6.

2
(2

00
.3

, 4
76

.3
)

–1
.0

%
 

(–
1.

2%
, 

–0
.8

%
)

–2
5.

3%
(–

42
.2

%
,

 –
3.

5%
)

B
os

ni
a 

an
d 

H
er

ze
go

vi
na

30
5.

0
(1

16
.8

, 4
92

.5
)

8.
8 

(3
.3

, 1
4.

3)
57

1.
2

(2
57

.7
, 9

28
.1

)
10

.2
 

(4
.5

, 1
6.

6)
0.

7%
(0

.5
%

, 1
.0

%
)

15
.8

%
 

(–
12

.4
%

, 
66

.3
%

)

84
13

.6
(3

43
8.

4,
 

13
25

7.
1)

20
2.

0 
(8

2.
4,

 3
19

.4
)

13
33

2.
3

(6
58

5.
7,

 
20

75
9.

3)

23
7.

2
(1

17
.6

, 3
69

.0
)

0.
7%

(0
.6

%
, 0

.9
%

)
17

.4
%

(–
10

.2
%

, 
69

.2
%

)

B
ot

sw
an

a
88

.3
(4

5.
1,

 1
37

.8
)

16
.8

 
(8

.7
, 2

5.
7)

21
4.

7
(1

10
.8

, 3
40

.4
)

17
.4

 
(9

.1
, 2

7.
3)

–0
.2

%
 

(–
0.

5%
, 0

.1
%

)
3.

7%
 

(–
24

.5
%

, 
41

.9
%

)

26
44

.0
(1

36
8.

0,
 

40
54

.6
)

42
5.

8
(2

22
.6

, 6
54

.5
)

66
77

.1
(3

51
9.

2,
 

10
47

7.
8)

43
6.

8
(2

33
.3

, 6
73

.6
)

–0
.3

%
(–

0.
6%

, 0
.0

%
)

2.
6%

 
(–

27
.1

%
, 

41
.1

%
)

B
ra

zi
l

17
90

4.
5

(1
08

91
.6

, 
24

92
3.

3)

21
.2

 
(1

2.
7,

 2
9.

9)
39

84
9.

0
(2

83
34

.3
, 

50
77

2.
6)

17
.1

(1
2.

1,
 2

1.
8)

–0
.7

%
 

(–
1.

0%
, 

–0
.5

%
)

–1
9.

6%
 

(–
32

.7
%

, 
4.

1%
)

56
77

18
.1

(3
63

01
8.

1,
 

77
22

92
.4

)

56
9.

5
(3

61
.5

, 7
74

.9
)

11
80

34
5.

8
(8

68
00

5.
0,

 
14

67
24

1.
2)

48
7.

0
(3

58
.1

, 6
06

.1
)

–0
.6

%
(–

0.
8%

, 
–0

.3
%

)

–1
4.

5%
 

(–
27

.7
%

, 
11

.8
%

)

B
ru

ne
i 

D
ar

us
sa

la
m

21
.6

(1
2.

0,
 3

1.
3)

24
.5

 
(1

3.
6,

 3
5.

6)
26

.4
 

(1
2.

6,
 3

9.
8)

11
.0

 
(5

.3
, 1

6.
6)

–2
.7

%
(–

2.
9%

, 
–2

.5
%

)

–5
5.

3%
(–

65
.8

%
, 

–4
6.

3%
)

74
6.

9
(4

31
.1

, 
10

61
.1

)

62
5.

6
(3

70
.4

, 8
88

.5
)

97
6.

5
(4

99
.2

, 
14

64
.1

)

28
2.

6
(1

44
.6

, 4
23

.3
)

–2
.8

%
 

(–
3.

1%
, 

–2
.5

%
)

–5
4.

8%
 

(–
65

.2
%

, 
–4

6.
0%

)

B
ul

ga
ri

a
46

09
.1

(2
65

4.
4,

 
66

44
.6

)

43
.4

 
(2

3.
9,

 6
3.

2)
47

39
.0

(2
77

6.
0,

 
70

23
.3

)

33
.6

 
(1

9.
7,

 4
9.

7)
–1

.3
%

 
(–

1.
5%

,
 –

1.
1%

)

–2
2.

5%
 

(–
39

.4
%

, 
1.

2%
)

11
50

89
.1

(7
31

52
.3

, 
15

87
76

.8
)

98
4.

0
(6

15
.4

, 
13

64
.0

)

10
61

33
.0

(6
69

85
.1

, 
15

24
96

.1
)

82
7.

3
(5

24
.2

, 
11

75
.3

)

–0
.9

%
(–

1.
1%

, 
–0

.8
%

)

–1
5.

9%
(–

33
.7

%
, 

7.
4%

)

B
ur

ki
na

 
Fa

so
26

2.
5

(1
01

.3
, 4

25
.1

)
6.

6 
(2

.7
, 1

0.
6)

75
5.

1
(2

88
.6

, 
12

12
.0

)

8.
9 

(3
.5

, 1
4.

2)
1.

2%
(1

.0
%

, 1
.4

%
)

34
.6

%
(7

.5
%

, 6
8.

0%
)

80
48

.3
(3

28
3.

3,
 

12
82

0.
3)

17
0.

8 
(7

1.
8,

 2
71

.7
)

23
66

8.
0

(1
00

77
.8

, 
37

20
0.

3)

22
7.

6 
(9

6.
4,

 3
56

.1
)

1.
1%

(0
.9

%
, 1

.2
%

)
33

.2
%

(5
.4

%
, 6

8.
3%

)

B
ur

un
di

89
.1

(3
8.

3,
 1

49
.2

)
4.

0 
(1

.8
, 6

.6
)

98
.1

(4
4.

6,
 1

66
.0

)
2.

4 
(1

.2
, 4

.0
)

–1
.9

%
(–

2.
1%

, 
–1

.7
%

)

–3
8.

5%
 

(–
54

.6
%

, 
–1

4.
9%

)

26
97

.1
(1

10
2.

9,
 

45
67

.2
)

10
4.

2 
(4

4.
5,

 1
73

.7
)

30
53

.2
(1

35
0.

6,
 

51
83

.3
)

59
.1

 
(2

7.
6,

 9
8.

5)
–2

.2
%

 
(–

2.
5%

,
 –

1.
9%

)

–4
3.

3%
(–

59
.0

%
, 

–1
9.

5%
)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Dan Liu, Qingyang Shi, Gaiping Cheng, Qiaorong Huang, Sheyu Li

10 Arch Med Sci

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

C
ab

o 
V

er
de

12
.4

(4
.0

, 2
0.

3)
5.

4 
(1

.7
, 8

.9
)

30
.3

 
(1

2.
8,

 4
7.

4)
7.

2 
(3

.0
, 1

1.
3)

0.
2%

 
(–

0.
2%

, 0
.5

%
)

32
.6

%
(9

.2
%

, 8
8.

6%
)

31
3.

8
(1

20
.0

, 4
88

.3
)

14
2.

7 
(5

3.
9,

 2
23

.3
)

77
0.

4
(3

56
.3

, 
11

76
.4

)

17
2.

5
(7

8.
9,

 2
64

.1
)

0.
0%

 
(–

0.
3%

, 0
.2

%
)

20
.9

%
 

(–
2.

5%
, 

62
.0

%
)

C
am

bo
di

a
40

3.
2

(1
45

.2
, 6

39
.9

)
9.

3
(3

.6
, 1

4.
6)

99
1.

6
(4

21
.6

, 
15

50
.7

)

9.
1 

(4
.0

, 1
4.

2)
–0

.3
%

 
(–

0.
4%

, 
–0

.2
%

)

–2
.0

%
 

(–
24

.5
%

, 
25

.6
%

)

13
00

3.
8

(4
69

4.
7,

 
20

40
0.

8)

25
2.

9 
(9

5.
3,

 3
95

.9
)

30
10

0.
4

(1
29

80
.3

, 
46

61
7.

2)

23
5.

4
(1

04
.2

, 3
63

.1
)

–0
.6

%
 

(–
0.

7%
, 

–0
.4

%
)

–6
.9

%
(–

28
.3

%
, 

24
.3

%
)

C
am

er
oo

n
33

5.
5

(1
35

.3
, 5

19
.3

)
8.

2 
(3

.5
, 1

2.
7)

84
6.

9
(3

56
.7

, 
13

98
.6

)

7.
8

(3
.4

, 1
2.

7)
–0

.1
%

 
(–

0.
3%

, 0
.1

%
)

–5
.1

%
 

(–
28

.7
%

, 
27

.3
%

)

10
23

7.
1

(4
26

4.
6,

 
15

70
2.

0)

20
6.

1 
(8

6.
5,

 3
15

.3
)

26
74

3.
0

(1
17

52
.9

, 
43

58
0.

1)

19
4.

5 
(8

6.
6,

 3
15

.5
)

–0
.1

%
 

(–
0.

3%
, 0

.1
%

)
–5

.6
%

 
(–

31
.4

%
, 

27
.7

%
)

C
an

ad
a

50
74

.1
(2

51
4.

3,
 

77
13

.5
)

16
.1

(8
.0

, 2
4.

4)
54

35
.8

(2
95

1.
6,

 
81

01
.5

)

7.
5 

(4
.1

, 1
1.

1)
–3

.2
%

(–
3.

4%
, 

–3
.0

%
)

–5
3.

6%
 

(–
59

.4
%

, 
–4

3.
2%

)

12
00

25
.3

(6
78

26
.7

, 
17

28
55

.9
)

37
8.

1
(2

14
.1

, 5
45

.1
)

12
19

34
.8

(7
79

25
.5

, 
16

78
96

.9
)

19
3.

3
(1

25
.1

, 2
62

.2
)

–2
.7

%
 

(–
3.

0%
, 

–2
.5

%
)

–4
8.

9%
 

(–
55

.1
%

, 
–3

6.
6%

)

C
en

tr
al

 
A

fr
ic

an
 

Re
pu

bl
ic

23
7.

8
(1

13
.8

, 3
62

.8
)

20
.8

 
(9

.8
, 3

1.
6)

48
4.

2
(2

61
.5

, 7
64

.2
)

22
.8

 
(1

2.
2,

 3
5.

7)
0.

5%
(0

.3
%

, 0
.6

%
)

9.
8%

 
(–

15
.9

%
, 

48
.2

%
)

78
63

.1
(3

93
5.

6,
 

11
86

5.
3)

57
3.

5
(2

90
.3

, 8
62

.9
)

16
97

8.
2

(9
69

3.
8,

 
26

26
1.

1)

63
8.

0
(3

61
.5

, 9
75

.6
)

0.
5%

(0
.3

%
, 0

.7
%

)
11

.3
%

 
(–

15
.4

%
, 

52
.0

%
)

C
ha

d
24

6.
0

(9
7.

8,
 3

83
.0

)
9.

2 
(3

.7
, 1

4.
4)

48
0.

5
(1

93
.5

, 7
84

.4
)

9.
2 

(3
.8

, 1
4.

9)
0.

0%
 

(–
0.

1%
, 0

.1
%

)
0.

0%
 

(–
19

.7
%

, 
25

.4
%

)

71
18

.8
(3

03
0.

2,
 

10
88

2.
3)

23
8.

3
(1

00
.6

, 3
62

.8
)

15
13

7.
4

(6
63

3.
9,

 
24

19
6.

4)

23
7.

0
(1

05
.6

, 3
80

.7
)

–0
.1

%
 

(–
0.

2%
, 0

.1
%

)
–0

.5
%

(–
21

.8
%

, 
25

.5
%

)

C
hi

le
11

59
.1

(6
08

.6
, 

17
04

.0
)

12
.9

(6
.6

, 1
9.

3)
23

09
.0

(1
59

5.
2,

 
30

64
.2

)

9.
7 

(6
.7

, 1
2.

9)
–0

.8
%

 
(–

0.
9%

, 
–0

.7
%

)

–2
4.

7%
 

(–
39

.4
%

, 
10

.9
%

)

30
34

5.
7

(1
78

77
.3

, 
42

96
1.

1)

29
8.

0
(1

72
.9

, 4
23

.7
)

62
58

3.
0

(4
49

51
.8

, 
79

84
2.

6)

26
5.

5
(1

90
.3

, 3
38

.7
)

–0
.2

%
 

(–
0.

3%
, 

–0
.2

%
)

–1
0.

9%
 

(–
27

.8
%

, 
25

.5
%

)

C
hi

na
11

84
44

.4
(5

96
12

.8
, 

17
36

06
.7

)

16
.2

(8
.0

, 2
4.

0)
32

33
80

.4
(2

04
05

0.
3,

 
45

63
81

.2
)

17
.8

 
(1

0.
9,

 2
5.

4)
0.

6%
(0

.4
%

, 0
.8

%
)

9.
8%

 
(–

16
.2

%
, 

59
.8

%
)

35
23

97
7.

2
(1

86
99

52
.1

, 
50

76
37

7.
9)

39
5.

3
(2

08
.0

, 5
69

.3
)

87
49

51
1.

7
(6

07
37

53
.9

, 
11

75
69

43
.0

)

44
1.

4
(3

04
.4

, 5
96

.2
)

0.
6%

(0
.5

%
, 0

.8
%

)
11

.7
%

 
(–

12
.3

%
, 

61
.9

%
)

C
ol

om
bi

a
19

26
.2

(8
82

.1
, 

29
76

.5
)

11
.5

 
(5

.1
, 1

8.
0)

31
99

.3
(1

41
2.

0,
 

54
46

.9
)

5.
9 

(2
.6

, 1
0.

1)
–2

.6
%

 
(–

2.
8%

, 
–2

.5
%

)

–4
8.

8%
 

(–
60

.3
%

, 
–3

3.
6%

)

60
57

7.
5

(3
17

70
.9

, 
89

30
8.

5)

30
9.

3
(1

57
.6

, 4
59

.0
)

95
81

8.
6

(5
31

34
.4

, 
14

44
88

.9
)

18
1.

4
(1

00
.8

, 2
73

.3
)

–2
.1

%
 

(–
2.

3%
, 

–1
.9

%
)

–4
1.

4%
(–

54
.0

%
, 

–2
4.

0%
)

C
om

or
os

11
.7

 
(4

.5
, 2

0.
6)

5.
7

(2
.3

, 9
.7

)
19

.3
 

(8
.2

, 3
1.

2)
4.

2 
(1

.8
, 6

.7
)

–1
.1

%
 

(–
1.

3%
, 

–0
.9

%
)

–2
4.

9%
 

(–
45

.9
%

, 
17

.8
%

)

33
9.

3
(1

26
.4

, 6
03

.1
)

14
4.

2 
(5

5.
2,

 2
54

.5
)

53
8.

6
(2

35
.7

, 8
87

.0
)

10
4.

5
(4

7.
3,

 1
70

.0
)

–1
.3

%
 

(–
1.

5%
, 

–1
.0

%
)

–2
7.

5%
 

(–
49

.3
%

, 
27

.0
%

)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Worldwide burden attributable to diet high in red meat from 1990 to 2019

Arch Med Sci 11

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

C
on

go
11

6.
0

(4
5.

5,
 1

87
.3

)
11

.5
 

(4
.7

, 1
8.

6)
24

1.
9

(1
02

.6
, 3

95
.8

)
10

.0
 

(4
.4

, 1
6.

2)
–0

.5
%

 
(–

0.
6%

, 
–0

.3
%

)

–1
2.

6%
 

(–
33

.6
%

, 
14

.5
%

)

37
08

.9
(1

49
7.

8,
 

59
19

.4
)

30
9.

1
(1

27
.8

, 4
93

.6
)

79
68

.0
(3

62
0.

9,
 

12
76

8.
7)

26
0.

6
(1

20
.6

, 4
14

.6
)

–0
.6

%
 

(–
0.

7%
,

 –
0.

4%
)

–1
5.

7%
 

(–
36

.8
%

, 
12

.5
%

)

C
oo

k 
Is

la
nd

s
2.

5 
(1

.4
, 3

.5
)

20
.2

 
(1

1.
2,

 2
8.

9)
3.

9 
(2

.2
, 5

.7
)

16
.5

(9
.2

, 2
4.

1)
–0

.8
%

 
(–

0.
9%

, 
–0

.7
%

)

–1
8.

7%
 

(–
36

.1
%

, 
5.

2%
)

78
.5

 
(4

4.
6,

 1
11

.5
)

57
2.

6
(3

26
.6

, 8
17

.7
)

11
7.

7 
(7

0.
4,

 1
64

.5
)

50
2.

9
(3

00
.8

, 7
10

.5
)

–0
.5

%
 

(–
0.

6%
,

 –
0.

4%
)

–1
2.

2%
(–

31
.7

%
, 

16
.1

%
)

C
os

ta
 R

ic
a

14
8.

4
(6

1.
0,

 2
38

.3
)

8.
8 

(3
.5

, 1
4.

2)
26

0.
2

(1
08

.6
, 4

48
.2

)
5.

0
(2

.1
, 8

.6
)

–2
.4

%
(–

2.
8%

, 
–2

.0
%

)

–4
2.

8%
(–

56
.1

%
,

 –
24

.5
%

)

42
83

.2
(2

10
8.

9,
 

64
67

.3
)

22
9.

2
(1

10
.0

, 3
49

.3
)

80
58

.5
(4

20
2.

6,
 

12
37

8.
7)

15
4.

6 
(8

0.
7,

 2
37

.6
)

–1
.7

%
 

(–
2.

1%
, 

–1
.3

%
)

–3
2.

6%
(–

46
.5

%
,

 –
13

.0
%

)

C
ro

at
ia

96
4.

9
(4

06
.5

, 
15

43
.4

)

16
.8

 
(6

.8
, 2

7.
2)

10
27

.7
(4

76
.5

, 
16

97
.1

)

11
.4

 
(5

.3
, 1

9.
0)

–1
.0

%
 

(–
1.

3%
, 

–0
.7

%
)

–3
2.

1%
 

(–
47

.0
%

, 
–6

.2
%

)

23
15

5.
6

(1
04

44
.5

, 
35

39
5.

8)

37
3.

4
(1

67
.9

, 5
76

.1
)

21
73

3.
1

(1
19

79
.2

, 
32

89
4.

2)

26
8.

2
(1

49
.5

, 4
01

.4
)

–0
.9

%
 

(–
1.

2%
, 

–0
.6

%
)

–2
8.

2%
 

(–
43

.6
%

, 
1.

5%
)

C
ub

a
12

31
.3

(4
82

.8
, 

19
92

.3
)

12
.4

 
(4

.8
, 2

0.
2)

15
33

.2
(6

50
.9

, 
25

46
.5

)

7.
9

(3
.4

, 1
3.

0)
–1

.5
%

 
(–

1.
8%

, 
–1

.1
%

)

–3
6.

6%
 

(–
49

.2
%

,
 –

16
.6

%
)

32
76

0.
0

(1
50

64
.8

, 
50

30
0.

2)

31
8.

6
(1

45
.9

, 4
90

.4
)

39
78

3.
6

(2
05

14
.1

, 
61

67
9.

3)

21
9.

8
(1

13
.5

, 3
39

.4
)

–1
.1

%
 

(–
1.

5%
, 

–0
.7

%
)

–3
1.

0%
 

(–
45

.1
%

,
 –

10
.9

%
)

C
yp

ru
s

16
6.

5
(9

6.
2,

 2
41

.8
)

25
.6

 
(1

4.
2,

 3
7.

3)
17

1.
7

(9
0.

7,
 2

62
.1

)
10

.1
 

(5
.3

, 1
5.

4)
–3

.8
%

 
(–

4.
0%

, 
–3

.6
%

)

–6
0.

7%
 

(–
67

.8
%

, 
–5

3.
0%

)

38
67

.7
(2

30
1.

6,
 

54
87

.2
)

50
5.

0
(2

98
.7

, 7
16

.7
)

40
69

.5
(2

38
0.

3,
 

58
36

.2
)

22
1.

8
(1

28
.6

, 3
22

.2
)

–3
.4

%
 

(–
3.

6%
, 

–3
.1

%
)

–5
6.

1%
(–

63
.0

%
, 

–4
9.

1%
)

C
ze

ch
ia

46
37

.4
(2

49
8.

0,
 

68
68

.1
)

35
.1

(1
8.

8,
 5

2.
1)

28
39

.1
(1

34
2.

3,
 

45
68

.2
)

13
.2

 
(6

.2
, 2

1.
1)

–3
.6

%
(–

3.
8%

, 
–3

.4
%

)

–6
2.

5%
(–

71
.2

%
,

 –
54

.9
%

)

11
07

80
.6

(6
57

88
.4

, 
15

68
83

.8
)

83
1.

9
(4

95
.3

, 
11

77
.4

)

66
52

1.
8

(4
03

64
.8

, 
95

83
6.

0)

34
1.

7
(2

11
.9

, 4
88

.5
)

–3
.3

%
(–

3.
6%

, 
–3

.0
%

)

–5
8.

9%
(–

66
.3

%
, 

–4
9.

6%
)

C
ôt

e 
d’

Iv
oi

re
37

4.
6

(1
45

.4
, 5

94
.7

)
10

.1
 

(4
.0

, 1
5.

9)
79

3.
3

(3
19

.4
, 

12
98

.1
)

8.
2 

(3
.4

, 1
3.

1)
–0

.7
%

 
(–

0.
8%

, 
–0

.7
%

)

–1
8.

9%
(–

34
.5

%
, 

0.
1%

)

12
75

6.
5

(5
23

4.
4,

 
19

95
2.

0)

25
7.

5
(1

08
.2

, 4
03

.1
)

26
55

4.
7

(1
15

88
.5

, 
42

75
3.

4)

20
8.

4 
(9

2.
9,

 3
31

.5
)

–0
.8

%
 

(–
0.

8%
, 

–0
.7

%
)

–1
9.

1%
 

(–
36

.1
%

, 
2.

3%
)

D
em

oc
ra

ti
c 

Pe
op

le
’s

 
Re

pu
bl

ic
 o

f 
K

or
ea

12
51

.0
(4

86
.6

, 
20

44
.6

)

8.
4 

(3
.4

, 1
3.

6)
24

57
.7

(9
37

.7
, 

39
45

.3
)

8.
0 

(3
.1

, 1
2.

7)
0.

0%
(–

0.
1%

, 0
.2

%
)

–5
.0

%
 

(–
26

.8
%

, 
20

.8
%

)

39
43

3.
8

(1
61

90
.1

, 
63

53
6.

6)

22
3.

9 
(9

3.
9,

 3
58

.9
)

70
11

7.
6

(2
80

23
.2

, 
11

24
03

.7
)

21
5.

2 
(8

6.
8,

 3
44

.5
)

0.
1%

(0
.0

%
, 0

.2
%

)
–3

.9
%

 
(–

27
.6

%
, 

24
.6

%
)

D
em

oc
ra

ti
c 

Re
pu

bl
ic

 o
f 

th
e 

C
on

go

56
1.

6
(2

32
.0

, 9
32

.7
)

4.
0

(1
.8

, 6
.4

)
84

3.
8

(3
71

.7
, 

14
01

.2
)

2.
7 

(1
.2

, 4
.3

)
–1

.4
%

(–
1.

7%
, 

–1
.2

%
)

–3
3.

1%
(–

47
.9

%
,

 –
13

.2
%

)

17
54

1.
6

(7
25

3.
4,

 
28

88
6.

1)

99
.9

 
(4

3.
2,

 1
61

.1
)

26
46

1.
3

(1
16

28
.2

, 
43

48
7.

3)

66
.3

 
(3

0.
6,

 1
06

.9
)

–1
.5

%
(–

1.
7%

, 
–1

.2
%

)

–3
3.

7%
(–

48
.9

%
,

 –
14

.3
%

)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Dan Liu, Qingyang Shi, Gaiping Cheng, Qiaorong Huang, Sheyu Li

12 Arch Med Sci

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

D
en

m
ar

k
19

59
.2

(1
05

3.
8,

 
28

97
.3

)

24
.1

 
(1

3.
0,

 3
5.

3)
11

52
.8

(7
42

.5
, 

15
83

.8
)

9.
5 

(6
.3

, 1
3.

0)
–3

.8
%

(–
4.

0%
, 

–3
.6

%
)

–6
0.

5%
 

(–
67

.0
%

, 
–4

7.
9%

)

41
28

5.
4

(2
44

13
.1

, 
58

01
3.

4)

55
2.

6
(3

34
.2

, 7
69

.3
)

23
62

6.
1

(1
66

61
.0

, 
30

63
9.

0)

22
6.

5
(1

62
.8

, 2
89

.2
)

–3
.6

%
(–

3.
8%

, 
–3

.4
%

)

–5
9.

0%
(–

65
.3

%
, 

–4
6.

8%
)

D
jib

ou
ti

12
.9

 
(5

.1
, 2

0.
7)

9.
7 

(4
.1

, 1
5.

4)
56

.6
(2

6.
0,

 9
2.

2)
10

.6
(4

.9
, 1

6.
9)

0.
5%

(0
.4

%
, 0

.6
%

)
9.

0%
 

(–
20

.5
%

, 
52

.4
%

)

45
3.

1
(1

89
.1

, 7
19

.4
)

25
3.

2
(1

09
.8

, 3
97

.7
)

19
02

.0
(9

10
.7

, 
30

70
.0

)

26
6.

9
(1

28
.6

, 4
25

.5
)

0.
3%

(0
.2

%
, 0

.4
%

)
5.

4%
 

(–
24

.6
%

, 
52

.3
%

)

D
om

in
ic

a
8.

1 
(3

.9
, 1

2.
2)

11
.4

 
(5

.4
, 1

7.
1)

8.
6

(4
.5

, 1
2.

9)
9.

6 
(5

.1
, 1

4.
4)

–0
.7

%
 

(–
0.

8%
,

 –
0.

7%
)

–1
6.

1%
(–

32
.9

%
, 

9.
6%

)

18
8.

9 
(9

5.
9,

 2
79

.0
)

28
2.

4
(1

43
.4

, 4
16

.3
)

22
9.

6
(1

27
.5

, 3
36

.1
)

26
3.

0
(1

46
.0

, 3
85

.0
)

–0
.4

%
 

(–
0.

5%
,

 –
0.

4%
)

–6
.9

%
(–

25
.3

%
, 

21
.2

%
)

D
om

in
ic

an
 

Re
pu

bl
ic

25
3.

6
(9

6.
2,

 4
13

.2
)

7.
1 

(2
.7

, 1
1.

7)
10

19
.5

(4
04

.6
, 

17
33

.7
)

11
.1

 
(4

.4
, 1

8.
9)

2.
3%

(2
.0

%
, 2

.6
%

)
55

.8
%

(1
7.

2%
, 

10
8.

2%
)

78
32

.6
(2

97
6.

4,
 

12
49

3.
6)

18
5.

4
(7

3.
3,

 2
96

.2
)

29
45

4.
2

(1
23

28
.8

, 
48

79
8.

6)

30
0.

1
(1

26
.0

, 4
95

.2
)

2.
2%

(2
.0

%
, 2

.4
%

)
61

.9
%

(2
1.

3%
, 

11
8.

3%
)

Ec
ua

do
r

38
9.

9
(1

69
.6

, 5
92

.8
)

7.
6

(3
.4

, 1
1.

7)
12

25
.5

(6
57

.2
, 

18
84

.8
)

8.
6 

(4
.5

, 1
3.

2)
0.

7%
(0

.4
%

, 0
.9

%
)

12
.6

%
 

(–
15

.1
%

, 
66

.7
%

)

12
05

2.
3

(5
53

5.
2,

 
17

74
9.

1)

20
0.

1 
(9

3.
9,

 2
94

.6
)

38
28

0.
0

(2
22

38
.5

, 
55

82
9.

0)

24
4.

0
(1

39
.8

, 3
56

.2
)

0.
8%

(0
.6

%
, 1

.0
%

)
21

.9
%

(–
8.

3%
, 

80
.3

%
)

Eg
yp

t
37

40
.1

(9
74

.2
, 

64
48

.5
)

13
.8

(3
.6

, 2
4.

0)
88

09
.7

(2
66

0.
9,

 
16

23
9.

4)

14
.9

 
(4

.3
, 2

7.
3)

0.
5%

(0
.4

%
, 0

.6
%

)
8.

1%
 

(–
19

.0
%

, 
49

.6
%

)

11
49

32
.4

(3
23

80
.5

, 
19

57
96

.8
)

34
6.

2 
(9

7.
9,

 5
92

.3
)

27
67

83
.7

(9
44

38
.3

, 
49

69
18

.1
)

38
6.

3
(1

28
.2

, 6
91

.7
)

0.
7%

(0
.5

%
, 0

.8
%

)
11

.6
%

(–
17

.4
%

, 
63

.2
%

)

El
 S

al
va

do
r

10
9.

8
(3

9.
8,

 1
78

.4
)

3.
7 

(1
.4

, 5
.9

)
23

8.
1

(8
7.

8,
 4

03
.6

)
3.

8 
(1

.4
, 6

.5
)

0.
1%

(–
0.

1%
, 0

.2
%

)
4.

7%
 

(–
28

.2
%

, 
57

.3
%

)

32
79

.1
(1

22
1.

6,
 

52
53

.1
)

10
0.

8 
(3

9.
1,

 1
61

.2
)

64
77

.3
(2

55
9.

0,
 

10
55

2.
9)

10
9.

4 
(4

3.
2,

 1
78

.5
)

0.
2%

(0
.0

%
, 0

.3
%

)
8.

5%
 

(–
27

.5
%

, 
68

.9
%

)

Eq
ua

to
ri

al
 

G
ui

ne
a

21
.3

 
(8

.3
, 3

5.
7)

11
.1

 
(4

.4
, 1

8.
6)

44
.7

 
(2

1.
6,

 7
2.

3)
10

.6
 

(5
.2

, 1
6.

8)
0.

0%
 

(–
0.

1%
, 0

.1
%

)
–4

.6
%

(–
36

.9
%

, 
61

.5
%

)

67
9.

3
(2

77
.8

, 
11

33
.2

)

30
5.

4
(1

25
.8

, 5
01

.3
)

14
34

.7
(7

56
.7

, 
23

22
.2

)

26
3.

4
(1

36
.3

, 4
16

.7
)

–0
.3

%
 

(–
0.

5%
, 

–0
.2

%
)

–1
3.

8%
 

(–
42

.8
%

, 
46

.7
%

)

Er
it

re
a

67
.1

(2
3.

9,
 1

16
.8

)
6.

7 
(2

.5
, 1

1.
2)

17
2.

3
(7

2.
4,

 2
74

.3
)

6.
9

(2
.9

, 1
1.

0)
0.

0%
 

(–
0.

1%
, 0

.1
%

)
3.

4%
 

(–
27

.5
%

, 
51

.8
%

)

23
86

.2
(8

62
.2

, 
41

19
.6

)

18
7.

5
(7

0.
2,

 3
18

.0
)

58
74

.5
(2

44
7.

7,
 

94
81

.4
)

17
9.

7
(7

5.
6,

 2
84

.5
)

–0
.3

%
 

(–
0.

4%
,

 –
0.

2%
)

–4
.2

%
(–

33
.0

%
, 

41
.7

%
)

Es
to

ni
a

53
0.

5
(2

25
.7

, 8
54

.9
)

27
.2

(1
1.

3,
 4

4.
1)

27
4.

1
(9

9.
5,

 4
93

.3
)

9.
6 

(3
.6

, 1
7.

1)
–4

.5
%

(–
4.

9%
, 

–4
.2

%
)

–6
4.

8%
(–

74
.3

%
, 

–5
3.

0%
)

12
21

5.
1

(5
83

7.
3,

 
18

67
5.

4)

61
4.

6
(2

94
.7

, 9
41

.2
)

54
99

.0
(2

61
8.

6,
 

89
90

.0
)

22
9.

1
(1

15
.0

, 3
64

.7
)

–4
.4

%
 

(–
4.

7%
, 

–4
.0

%
)

–6
2.

7%
 

(–
70

.9
%

, 
–5

2.
2%

)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Worldwide burden attributable to diet high in red meat from 1990 to 2019

Arch Med Sci 13

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

Es
w

at
in

i
54

.1
(3

2.
0,

 7
8.

3)
20

.2
(1

1.
9,

 2
9.

1)
10

2.
7

(5
5.

0,
 1

61
.6

)
20

.0
(1

0.
9,

 3
1.

1)
0.

3%
(–

0.
1%

, 0
.7

%
)

–1
.2

%
(–

28
.9

%
, 

36
.4

%
)

16
09

.0
(9

68
.8

, 
23

10
.2

)

50
4.

4
(3

08
.9

, 7
18

.9
)

30
98

.5
(1

70
0.

7,
 

48
81

.7
)

49
5.

3
(2

70
.8

, 7
71

.6
)

0.
3%

 
(–

0.
1%

, 0
.8

%
)

–1
.8

%
 

(–
29

.6
%

, 
36

.6
%

)

Et
hi

op
ia

12
93

.9
(4

79
.1

, 
21

25
.5

)

6.
6 

(2
.7

, 1
0.

5)
16

96
.4

(7
31

.8
, 

27
44

.0
)

4.
5

(2
.0

, 7
.2

)
–1

.5
%

 
(–

1.
6%

,
 –

1.
3%

)

–3
1.

7%
(–

53
.7

%
, 

–5
.3

%
)

42
66

7.
4

(1
65

41
.1

, 
70

21
8.

5)

18
1.

3
(7

3.
9,

 2
93

.9
)

50
43

8.
7

(2
17

94
.3

, 
80

80
3.

2)

10
8.

8 
(4

8.
5,

 1
72

.1
)

–2
.0

%
 

(–
2.

2%
, 

–1
.8

%
)

–4
0.

0%
(–

58
.9

%
, 

–1
7.

7%
)

Fi
ji

13
7.

2
(7

5.
4,

 2
07

.8
)

37
.9

 
(2

1.
2,

 5
7.

5)
25

1.
8

(1
37

.5
, 3

79
.3

)
36

.5
 

(2
0.

0,
 5

4.
6)

–0
.7

%
 

(–
1.

0%
, 

–0
.4

%
)

–3
.6

%
 

(–
27

.9
%

, 
31

.2
%

)

48
22

.2
(2

78
3.

4,
 

71
72

.3
)

10
77

.7
(6

15
.0

, 
15

91
.0

)

81
77

.6
(4

63
8.

0,
 

11
96

0.
8)

99
9.

1
(5

70
.3

, 
14

60
.4

)

–0
.8

%
(–

1.
0%

, 
–0

.6
%

)

–7
.3

%
 

(–
30

.8
%

, 
24

.8
%

)

Fi
nl

an
d

15
35

.5
(7

57
.2

, 
23

31
.5

)

22
.1

 
(1

0.
9,

 3
3.

4)
12

45
.3

(5
76

.6
, 

19
55

.6
)

9.
2

(4
.5

, 1
4.

2)
–3

.1
%

(–
3.

3%
, 

–2
.9

%
)

–5
8.

2%
 

(–
64

.2
%

, 
–5

2.
5%

)

36
41

4.
8

(2
04

48
.6

, 
52

32
3.

4)

53
7.

5
(3

02
.7

, 7
67

.2
)

25
51

2.
0

(1
51

22
.3

, 
35

76
4.

9)

23
7.

9
(1

47
.6

, 3
24

.0
)

–2
.8

%
 

(–
3.

1%
, 

–2
.5

%
)

–5
5.

7%
 

(–
61

.3
%

, 
–4

5.
8%

)

Fr
an

ce
15

39
6.

5
(1

06
91

.7
, 

20
15

8.
7)

18
.3

(1
2.

7,
 2

3.
8)

13
04

9.
2

(8
83

2.
1,

 
17

61
1.

6)

8.
2 

(5
.8

, 1
1.

0)
–2

.9
%

 
(–

3.
0%

, 
–2

.8
%

)

–5
4.

9%
 

(–
60

.7
%

, 
–4

9.
2%

)

31
80

78
.1

(2
30

06
0.

9,
 

40
39

17
.0

)

40
8.

0
(2

97
.0

, 5
16

.3
)

24
84

86
.6

(1
83

71
3.

1,
 

31
35

08
.3

)

20
5.

7
(1

54
.6

, 2
55

.4
)

–2
.5

%
 

(–
2.

6%
, 

–2
.4

%
)

–4
9.

6%
 

(–
54

.5
%

, 
–4

4.
3%

)

G
ab

on
16

6.
4

(1
14

.1
, 2

20
.9

)
31

.2
 

(2
1.

1,
 4

1.
6)

19
4.

4
(1

17
.6

, 2
81

.8
)

20
.5

 
(1

2.
6,

 2
9.

6)
–1

.6
%

(–
1.

6%
, 

–1
.5

%
)

–3
4.

3%
 

(–
50

.2
%

, 
–1

6.
5%

)

49
56

.1
(3

55
2.

5,
 

64
90

.2
)

83
8.

0
(5

94
.4

, 
10

96
.0

)

60
00

.1
(3

82
6.

3,
 

84
33

.6
)

52
5.

5
(3

36
.9

, 7
34

.4
)

–1
.7

%
(–

1.
8%

, 
–1

.7
%

)

–3
7.

3%
 

(–
52

.9
%

,
 –

19
.6

%
)

G
am

bi
a

15
.4

 
(5

.5
, 2

6.
9)

4.
9 

(1
.8

, 8
.3

)
41

.7
(1

5.
2,

 6
8.

4)
4.

8 
(1

.9
, 7

.9
)

0.
0%

 
(–

0.
2%

, 0
.2

%
)

–2
.0

%
 

(–
27

.4
%

, 
30

.2
%

)

47
7.

2
(1

84
.1

, 8
25

.1
)

11
9.

3 
(4

6.
6,

 2
03

.1
)

11
96

.2
(4

69
.1

, 
19

92
.2

)

11
4.

4 
(4

5.
4,

 1
86

.3
)

–0
.1

%
 

(–
0.

3%
, 0

.1
%

)
–4

.1
%

 
(–

30
.9

%
, 

28
.6

%
)

G
eo

rg
ia

14
49

.2
(5

06
.8

, 
23

55
.2

)

26
.1

(9
.0

, 4
2.

5)
91

2.
7

(3
72

.1
, 

14
55

.0
)

14
.8

(5
.9

, 2
3.

4)
–2

.1
%

 
(–

2.
3%

,
 –

1.
8%

)

–4
3.

4%
(–

54
.0

%
, 

–2
4.

7%
)

37
00

9.
8

(1
40

31
.0

, 
59

42
4.

3)

61
1.

9
(2

31
.5

, 9
84

.0
)

20
67

8.
1

(9
38

7.
4,

 
32

02
7.

9)

37
2.

5
(1

68
.3

, 5
77

.8
)

–1
.9

%
 

(–
2.

1%
, 

–1
.7

%
)

–3
9.

1%
 

(–
50

.5
%

,
 –

18
.4

%
)

G
er

m
an

y
32

33
1.

6
(1

82
25

.3
, 

46
14

7.
9)

25
.5

 
(1

4.
4,

 3
6.

3)
21

35
5.

3
(1

18
81

.7
, 

31
20

2.
5)

10
.2

 
(5

.9
, 1

4.
7)

–3
.3

%
 

(–
3.

7%
, 

–3
.0

%
)

–5
9.

8%
 

(–
64

.6
%

, 
–5

4.
1%

)

70
68

52
.8

(4
43

22
5.

8,
 

96
65

75
.1

)

59
0.

1
(3

72
.5

, 7
98

.8
)

45
22

67
.2

(2
96

60
9.

3,
 

60
73

56
.3

)

26
7.

6
(1

81
.0

, 3
51

.5
)

–2
.9

%
(–

3.
3%

, 
–2

.5
%

)

–5
4.

6%
 

(–
60

.2
%

, 
–4

6.
5%

)

G
ha

na
30

3.
5

(1
25

.1
, 4

95
.1

)
5.

3 
(2

.3
, 8

.6
)

89
4.

4
(4

02
.7

, 
14

16
.7

)

6.
2

(2
.9

, 9
.6

)
0.

9%
(0

.8
%

, 1
.1

%
)

16
.2

%
 

(–
9.

8%
, 

50
.7

%
)

96
97

.8
(4

03
0.

0,
 

15
64

0.
0)

13
4.

5 
(5

8.
3,

 2
14

.9
)

27
83

0.
4

(1
29

75
.5

, 
43

71
7.

6)

15
3.

4 
(7

2.
6,

 2
38

.1
)

0.
9%

(0
.7

%
, 1

.0
%

)
14

.1
%

 
(–

12
.8

%
, 

49
.6

%
)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Dan Liu, Qingyang Shi, Gaiping Cheng, Qiaorong Huang, Sheyu Li

14 Arch Med Sci

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

G
re

ec
e

31
62

.5
(1

94
1.

4,
 

43
69

.6
)

22
.2

 
(1

3.
7,

 3
0.

8)
37

58
.9

(2
28

4.
4,

 
51

97
.1

)

14
.2

 
(8

.8
, 1

9.
5)

–1
.9

%
 

(–
2.

2%
, 

–1
.6

%
)

–3
6.

0%
(–

44
.3

%
, 

–2
6.

2%
)

66
33

9.
0

(4
26

10
.8

, 
89

20
4.

2)

46
2.

6
(2

97
.1

, 6
20

.7
)

73
25

3.
1

(4
91

49
.8

, 
97

35
0.

5)

35
9.

5
(2

40
.3

, 4
72

.0
)

–1
.1

%
(–

1.
3%

, 
–0

.9
%

)

–2
2.

3%
 

(–
29

.6
%

,
 –

11
.7

%
)

G
re

en
la

nd
10

.7
 

(7
.0

, 1
5.

1)
34

.1
(2

2.
0,

 4
7.

8)
11

.6
 

(7
.5

, 1
6.

5)
18

.4
 

(1
2.

0,
 2

6.
0)

–2
.6

%
 

(–
2.

8%
, 

–2
.4

%
)

–4
6.

0%
 

(–
58

.3
%

, 
–2

9.
8%

)

33
9.

9
(2

22
.8

, 4
70

.0
)

84
5.

5
(5

65
.9

, 
11

67
.1

)

33
8.

7
(2

29
.1

, 4
67

.7
)

47
6.

5
(3

27
.0

, 6
51

.7
)

–2
.3

%
(–

2.
5%

, 
–2

.2
%

)

–4
3.

6%
(–

56
.1

%
, 

–2
7.

0%
)

G
re

na
da

6.
1 

(2
.8

, 9
.3

)
8.

1
(3

.7
, 1

2.
5)

7.
6 

(3
.8

, 1
1.

5)
7.

3 
(3

.6
, 1

0.
9)

–0
.3

%
(–

0.
5%

, 
–0

.2
%

)

–1
0.

4%
(–

26
.4

%
, 

14
.6

%
)

13
7.

1 
(6

4.
7,

 2
08

.7
)

20
3.

0 
(9

5.
5,

 3
09

.0
)

22
2.

7
(1

12
.1

, 3
31

.7
)

19
4.

7 
(9

6.
9,

 2
88

.7
)

0.
0%

 
(–

0.
2%

, 0
.1

%
)

–4
.1

%
 

(–
23

.6
%

, 
27

.3
%

)

G
ua

m
12

.4
 

(6
.3

, 1
9.

0)
18

.7
 

(9
.4

, 2
8.

5)
27

.3
 

(1
1.

8,
 4

4.
4)

14
.5

 
(6

.2
, 2

3.
6)

–1
.0

%
(–

1.
3%

, 
–0

.7
%

)

–2
2.

3%
 

(–
41

.8
%

, 
–3

.0
%

)

42
3.

6
(2

32
.8

, 6
15

.3
)

48
2.

0
(2

64
.2

, 7
11

.7
)

88
7.

3
(4

65
.3

, 
13

26
.9

)

47
1.

8
(2

48
.2

, 7
05

.5
)

–0
.1

%
 

(–
0.

3%
, 0

.1
%

)
–2

.1
%

(–
21

.5
%

, 
20

.5
%

)

G
ua

te
m

al
a

13
2.

1
(4

3.
4,

 2
16

.7
)

4.
1 

(1
.4

, 6
.6

)
45

9.
3

(1
84

.7
, 7

51
.6

)
4.

5
(1

.8
, 7

.4
)

0.
0%

(–
0.

2%
, 0

.2
%

)
11

.1
%

 
(–

23
.4

%
, 

97
.7

%
)

43
69

.7
(1

55
2.

1,
 

70
83

.8
)

10
4.

3 
(3

8.
6,

 1
68

.1
)

14
59

0.
9

(6
11

9.
0,

 
23

13
9.

0)

12
2.

1 
(5

1.
5,

 1
94

.9
)

0.
2%

(0
.1

%
, 0

.4
%

)
17

.1
%

 
(–

24
.8

%
, 

11
3.

8%
)

G
ui

ne
a

10
6.

2
(4

3.
8,

 1
72

.4
)

3.
5

(1
.5

, 5
.7

)
29

8.
3

(1
19

.4
, 4

92
.9

)
5.

7 
(2

.3
, 9

.3
)

2.
2%

(2
.0

%
, 2

.4
%

)
61

.2
%

(2
1.

1%
, 

11
3.

3%
)

29
34

.0
(1

22
6.

8,
 

48
05

.0
)

85
.0

 
(3

5.
7,

 1
37

.9
)

88
63

.4
(3

73
9.

1,
 

14
64

4.
3)

14
5.

6
(6

3.
5,

 2
38

.2
)

2.
5%

(2
.2

%
, 2

.7
%

)
71

.3
%

(2
7.

5%
, 

13
3.

9%
)

G
ui

ne
a–

B
is

sa
u

47
.6

(1
8.

2,
 7

8.
3)

12
.1

 
(4

.7
, 1

9.
8)

85
.9

 
(3

5.
0,

 1
41

.9
)

12
.2

 
(5

.1
, 1

9.
7)

0.
2%

(0
.1

%
, 0

.3
%

)
1.

1%
 

(–
23

.6
%

, 
34

.9
%

)

15
31

.5
(6

04
.9

, 
24

79
.9

)

32
9.

3
(1

32
.1

, 5
34

.1
)

29
08

.7
(1

23
0.

9,
 

47
57

.0
)

32
8.

9
(1

40
.8

, 5
34

.7
)

0.
2%

(0
.1

%
, 0

.2
%

)
–0

.1
%

 
(–

26
.2

%
, 

35
.8

%
)

G
uy

an
a

36
.2

(1
5.

3,
 5

8.
0)

9.
8 

(4
.2

, 1
5.

5)
39

.8
 

(1
7.

7,
 6

6.
0)

6.
7 

(3
.0

, 1
1.

0)
–1

.5
%

(–
1.

7%
, 

–1
.3

%
)

–3
1.

2%
(–

49
.2

%
,

 –
7.

7%
)

11
00

.7
(4

48
.3

, 
17

58
.4

)

25
8.

3
(1

08
.1

, 4
12

.1
)

12
15

.5
(5

25
.4

, 
20

09
.3

)

17
9.

7
(7

9.
0,

 2
94

.4
)

–1
.5

%
 

(–
1.

6%
,

 –
1.

3%
)

–3
0.

4%
 

(–
49

.8
%

, 
–5

.1
%

)

H
ai

ti
36

2.
0

(1
43

.1
, 5

85
.2

)
11

.6
 

(4
.8

, 1
8.

6)
64

3.
0

(2
65

.4
, 

10
86

.9
)

9.
7 

(4
.0

, 1
6.

3)
–0

.4
%

 
(–

0.
5%

, 
–0

.3
%

)

–1
6.

2%
(–

36
.0

%
, 

11
.2

%
)

11
38

1.
3

(4
65

3.
5,

 
18

32
9.

5)

30
9.

7
(1

26
.9

, 4
97

.5
)

20
77

3.
8

(8
79

2.
4,

 
34

91
0.

1)

25
9.

1
(1

09
.9

, 4
34

.4
)

–0
.4

%
 

(–
0.

5%
, 

–0
.3

%
)

–1
6.

3%
 

(–
36

.2
%

, 
11

.3
%

)

H
on

du
ra

s
10

6.
5

(3
8.

6,
 1

72
.9

)
5.

2 
(1

.9
, 8

.5
)

38
6.

6
(1

54
.9

, 6
39

.6
)

7.
0 

(2
.9

, 1
1.

6)
1.

1%
(0

.9
%

, 1
.3

%
)

35
.3

%
(1

0.
5%

, 
78

.2
%

)

35
74

.1
(1

41
7.

5,
 

56
26

.7
)

14
8.

3 
(6

0.
5,

 2
33

.6
)

11
56

2.
7

(5
18

3.
1,

 
18

77
7.

5)

17
9.

7 
(7

9.
1,

 2
90

.8
)

0.
7%

(0
.5

%
, 0

.8
%

)
21

.2
%

 
(–

4.
0%

, 
60

.5
%

)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Worldwide burden attributable to diet high in red meat from 1990 to 2019

Arch Med Sci 15

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

H
un

ga
ry

38
24

.3
(1

94
4.

7,
 

57
83

.1
)

28
.0

 
(1

4.
2,

 4
2.

3)
27

68
.0

(1
22

3.
9,

 
45

26
.7

)

14
.1

 
(6

.3
, 2

2.
8)

–2
.5

%
 

(–
2.

6%
, 

–2
.3

%
)

–4
9.

5%
 

(–
61

.0
%

, 
–3

8.
9%

)

98
54

5.
9

(5
55

93
.8

, 
14

34
98

.0
)

71
1.

9
(4

04
.7

, 
10

34
.0

)

63
10

6.
7

(3
50

96
.7

, 
94

73
7.

0)

36
0.

5
(2

04
.4

, 5
40

.1
)

–2
.5

%
(–

2.
6%

, 
–2

.3
%

)

–4
9.

4%
 

(–
58

.0
%

, 
–3

9.
8%

)

Ic
el

an
d

67
.4

(3
7.

1,
 9

5.
3)

23
.1

 
(1

2.
8,

 3
2.

5)
53

.9
 

(2
9.

7,
 7

9.
2)

8.
8

(4
.9

, 1
2.

7)
–3

.7
%

 
(–

3.
8%

,
 –

3.
5%

)

–6
2.

1%
 

(–
67

.8
%

, 
–5

5.
9%

)

14
50

.1
(8

77
.6

, 
19

80
.1

)

52
3.

6
(3

18
.0

, 7
14

.1
)

11
98

.1
(7

91
.0

, 
15

97
.1

)

22
9.

7
(1

54
.7

, 3
01

.8
)

–3
.1

%
 

(–
3.

3%
, 

–2
.9

%
)

–5
6.

1%
 

(–
62

.0
%

, 
–4

7.
0%

)

In
di

a
10

62
7.

8
(4

76
8.

7,
 

16
94

2.
6)

2.
8 

(1
.3

, 4
.4

)
24

95
6.

1
(1

09
01

.5
, 

39
63

2.
1)

2.
4

(1
.1

, 3
.8

)
–0

.6
%

(–
0.

8%
, 

–0
.5

%
)

–1
3.

4%
 

(–
29

.0
%

, 
3.

2%
)

32
41

55
.1

(1
47

43
1.

4,
 

51
50

09
.0

)

66
.0

(3
0.

4,
 1

04
.3

)
70

77
66

.0
(3

04
97

4.
0,

 
11

10
70

7.
9)

59
.7

(2
6.

1,
 9

3.
2)

–0
.4

%
 

(–
0.

6%
,

 –
0.

3%
)

–9
.5

%
 

(–
25

.3
%

, 
7.

2%
)

In
do

ne
si

a
43

15
.7

(1
83

2.
5,

 
69

43
.9

)

4.
5 

(2
.0

, 7
.2

)
11

61
3.

1
(5

36
3.

0,
 

18
18

4.
2)

5.
8 

(2
.8

, 9
.0

)
1.

0%
(0

.8
%

, 1
.1

%
)

29
.0

%
(3

.1
%

, 6
1.

1%
)

14
53

69
.5

(6
15

80
.1

, 
23

22
58

.3
)

12
4.

7 
(5

3.
9,

 1
98

.9
)

36
24

43
.4

(1
66

12
2.

1,
 

56
68

00
.6

)

15
0.

6 
(7

0.
8,

 2
34

.0
)

0.
7%

(0
.5

%
, 0

.9
%

)
20

.8
%

(–
3.

3%
, 

51
.0

%
)

Ir
an

 (
Is

la
m

ic
 

Re
pu

bl
ic

 o
f)

27
93

.3
(8

70
.4

, 
47

84
.3

)

12
.4

 
(4

.0
, 2

1.
0)

44
20

.9
(1

57
6.

6,
 

72
20

.8
)

6.
6 

(2
.3

, 1
0.

8)
–2

.7
%

 
(–

2.
9%

, 
–2

.4
%

)

–4
6.

8%
 

(–
54

.4
%

,
 –

32
.1

%
)

86
16

1.
0

(3
00

71
.0

, 
14

34
77

.5
)

29
9.

9
(1

03
.5

, 4
97

.3
)

12
56

46
.6

(5
19

96
.6

, 
19

60
91

.5
)

16
0.

9
(6

6.
6,

 2
50

.9
)

–2
.6

%
(–

2.
8%

, 
–2

.4
%

)

–4
6.

3%
 

(–
55

.3
%

, 
–2

3.
4%

)

Ir
aq

78
2.

9
(2

87
.2

, 
13

03
.5

)

10
.4

 
(3

.9
, 1

7.
2)

13
19

.7
(5

16
.9

, 
22

42
.1

)

6.
4 

(2
.5

, 1
0.

7)
–1

.6
%

 
(–

1.
9%

, 
–1

.2
%

)

–3
8.

6%
 

(–
52

.9
%

, 
–2

0.
2%

)

23
16

2.
9

(8
97

0.
4,

 
38

32
2.

5)

27
0.

6
(1

03
.4

, 4
46

.1
)

40
32

0.
6

(1
67

88
.9

, 
68

14
9.

3)

15
7.

4 
(6

4.
7,

 2
62

.3
)

–1
.8

%
(–

2.
1%

, 
–1

.4
%

)

–4
1.

8%
 

(–
56

.2
%

, 
–2

2.
5%

)

Ir
el

an
d

11
78

.6
(6

54
.1

, 
17

00
.4

)

30
.2

 
(1

6.
7,

 4
3.

5)
10

02
.0

(6
47

.3
, 

13
71

.8
)

13
.2

(8
.5

, 1
8.

0)
–3

.3
%

 
(–

3.
5%

, 
–3

.1
%

)

–5
6.

5%
(–

62
.5

%
, 

–4
6.

0%
)

25
92

1.
0

(1
49

41
.4

, 
36

46
6.

2)

66
3.

2
(3

84
.5

, 9
31

.4
)

22
49

4.
8

(1
61

38
.4

, 
28

65
5.

0)

31
3.

8
(2

26
.4

, 3
96

.7
)

–3
.0

%
 

(–
3.

1%
, 

–2
.8

%
)

–5
2.

7%
 

(–
59

.6
%

, 
–3

9.
0%

)

Is
ra

el
50

2.
0

(1
95

.6
, 8

12
.2

)
11

.2
 

(4
.4

, 1
8.

1)
72

5.
1

(4
18

.8
, 

10
43

.8
)

5.
9 

(3
.4

, 8
.4

)
–2

.9
%

 
(–

3.
2%

, 
–2

.7
%

)

–4
7.

2%
 

(–
58

.9
%

,
 –

12
.8

%
)

11
17

7.
2

(4
79

8.
4,

 
17

54
2.

8)

23
9.

1
(1

02
.5

, 3
76

.4
)

16
32

0.
5

(1
02

82
.3

, 
22

10
9.

6)

14
6.

9 
(9

3.
2,

 1
99

.0
)

–2
.3

%
 

(–
2.

5%
, 

–2
.1

%
)

–3
8.

6%
 

(–
53

.4
%

, 
3.

3%
)

It
al

y
15

83
8.

8
(1

04
22

.1
, 

21
32

8.
2)

18
.4

 
(1

2.
1,

 2
4.

8)
14

43
3.

9
(8

89
7.

5,
 

20
23

8.
3)

8.
6 

(5
.5

, 1
1.

8)
–2

.9
%

(–
3.

0%
, 

–2
.8

%
)

–5
3.

5%
 

(–
59

.3
%

, 
–4

7.
6%

)

34
71

22
.5

(2
43

13
1.

8,
 

45
08

94
.7

)

41
4.

8
(2

90
.1

, 5
37

.5
)

27
94

09
.1

(1
95

86
2.

2,
 

36
45

56
.4

)

21
6.

0
(1

53
.7

, 2
77

.8
)

–2
.5

%
 

(–
2.

6%
, 

–2
.4

%
)

–4
7.

9%
(–

53
.4

%
,

 –
40

.6
%

)

Ja
m

ai
ca

14
2.

1
(7

4.
7,

 2
05

.4
)

8.
0 

(4
.1

, 1
1.

6)
20

9.
4

(1
07

.4
, 3

20
.7

)
6.

7 
(3

.4
, 1

0.
2)

–1
.0

%
(–

1.
3%

, 
–0

.7
%

)

–1
6.

4%
 

(–
35

.5
%

, 
6.

7%
)

34
67

.7
(1

82
0.

5,
 

49
88

.7
)

19
9.

6
(1

04
.8

, 2
87

.9
)

53
25

.2
(2

75
0.

8,
 

81
70

.4
)

17
7.

4 
(9

1.
2,

 2
73

.7
)

–0
.8

%
 

(–
1.

1%
, 

–0
.5

%
)

–1
1.

1%
 

(–
30

.8
%

, 
12

.1
%

)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Dan Liu, Qingyang Shi, Gaiping Cheng, Qiaorong Huang, Sheyu Li

16 Arch Med Sci

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

Ja
pa

n
95

79
.5

(4
85

6.
1,

 
14

15
0.

7)

6.
2 

(3
.1

, 9
.1

)
11

13
6.

1
(5

65
0.

9,
 

17
26

2.
0)

2.
8

(1
.4

, 4
.3

)
–2

.9
%

(–
3.

1%
, 

–2
.8

%
)

–5
4.

2%
 

(–
61

.1
%

,
 –

44
.7

%
)

24
23

29
.3

(1
32

43
2.

7,
 

34
63

13
.8

)

14
7.

0 
(8

0.
5,

 2
10

.5
)

24
94

47
.8

(1
46

69
8.

9,
 

35
70

00
.1

)

93
.2

 
(5

4.
3,

 1
31

.0
)

–1
.8

%
(–

2.
0%

, 
–1

.7
%

)

–3
6.

6%
(–

43
.6

%
,

 –
26

.3
%

)

Jo
rd

an
15

2.
1

(6
3.

3,
 2

45
.1

)
12

.9
 

(5
.3

, 2
0.

5)
39

0.
9

(1
64

.2
, 6

28
.6

)
7.

0
(3

.0
, 1

1.
2)

–2
.4

%
(–

2.
6%

, 
–2

.2
%

)

–4
5.

3%
 

(–
55

.6
%

, 
–3

2.
2%

)

47
19

.7
(2

09
1.

1,
 

74
26

.0
)

31
4.

7
(1

40
.1

, 4
92

.6
)

13
01

9.
1

(5
90

4.
3,

 
20

18
9.

9)

17
8.

7
(8

1.
6,

 2
77

.5
)

–2
.3

%
(–

2.
5%

, 
–2

.1
%

)

–4
3.

2%
(–

53
.9

%
, 

–2
9.

7%
)

K
az

ak
hs

ta
n

47
12

.2
(2

79
5.

8,
 

65
95

.7
)

39
.7

 
(2

3.
0,

 5
6.

2)
53

19
.4

(3
33

4.
6,

 
74

72
.1

)

35
.1

 
(2

1.
4,

 4
9.

5)
–0

.9
%

 
(–

1.
2%

, 
–0

.6
%

)

–1
1.

5%
(–

24
.2

%
, 

4.
6%

)

13
46

70
.7

(8
69

38
.7

, 
18

03
70

.9
)

10
15

.9
(6

44
.4

, 
13

66
.1

)

14
97

95
.8

(1
03

18
3.

5,
 

20
11

99
.6

)

84
4.

5
(5

73
.1

, 
11

36
.4

)

–1
.1

%
(–

1.
5%

, 
–0

.8
%

)

–1
6.

9%
 

(–
28

.5
%

, 
–1

.6
%

)

Ke
ny

a
49

7.
4

(2
25

.8
, 7

72
.2

)
6.

6 
(3

.1
, 1

0.
2)

14
63

.6
(6

76
.0

, 
22

83
.9

)

7.
3 

(3
.4

, 1
1.

3)
0.

6%
(0

.5
%

, 0
.8

%
)

11
.0

%
(–

8.
1%

, 
31

.6
%

)

15
18

8.
3

(7
32

4.
4,

 
23

07
3.

0)

16
6.

7 
(8

0.
3,

 2
53

.7
)

47
14

5.
0

(2
26

86
.1

, 
72

18
9.

9)

18
6.

1 
(9

1.
1,

 2
82

.3
)

0.
7%

(0
.4

%
, 0

.9
%

)
11

.6
%

 
(–

7.
4%

, 
33

.5
%

)

K
ir

ib
at

i
9.

9 
(4

.1
, 1

5.
7)

24
.5

 
(1

0.
5,

 3
8.

4)
17

.1
(7

.3
, 2

7.
1)

23
.4

(1
0.

5,
 3

6.
4)

–0
.3

%
(–

0.
4%

, 
–0

.2
%

)

–4
.3

%
 

(–
26

.3
%

, 
25

.8
%

)

36
9.

4
(1

47
.9

, 5
81

.6
)

78
7.

4
(3

23
.4

, 
12

35
.4

)

64
0.

1
(2

76
.3

, 9
97

.4
)

73
0.

0
(3

29
.6

, 
11

31
.1

)

–0
.4

%
(–

0.
6%

, 
–0

.3
%

)

–7
.3

%
(–

28
.9

%
, 

21
.6

%
)

Ku
w

ai
t

88
.5

(3
4.

1,
 1

47
.6

)
14

.3
 

(5
.6

, 2
3.

6)
24

8.
4

(1
06

.6
, 4

13
.8

)
9.

4 
(4

.3
, 1

5.
3)

–1
.3

%
 

(–
1.

8%
, 

–0
.7

%
)

–3
4.

8%
 

(–
46

.2
%

, 
–1

5.
2%

)

34
71

.4
(1

59
9.

1,
 

54
35

.2
)

39
4.

8
(1

78
.7

, 6
17

.9
)

10
71

4.
3

(5
52

3.
4,

 
16

38
1.

0)

29
0.

7
(1

53
.6

, 4
41

.5
)

–1
.0

%
 

(–
1.

5%
, 

–0
.5

%
)

–2
6.

4%
 

(–
39

.3
%

, 
–5

.3
%

)

K
yr

gy
zs

ta
n

94
1.

0
(5

58
.8

, 
13

12
.6

)

31
.6

 
(1

8.
6,

 4
4.

4)
96

4.
5

(4
16

.1
, 

15
54

.9
)

23
.4

 
(9

.5
, 3

8.
6)

–1
.2

%
 

(–
1.

6%
,

 –
0.

9%
)

–2
5.

9%
 

(–
52

.5
%

, 
–6

.8
%

)

26
31

0.
2

(1
68

92
.4

, 
35

50
8.

5)

84
0.

3
(5

37
.1

, 
11

36
.0

)

26
14

0.
0

(1
37

28
.1

, 
39

70
0.

8)

53
6.

1
(2

66
.2

, 8
26

.7
)

–2
.0

%
 

(–
2.

3%
, 

–1
.6

%
)

–3
6.

2%
 

(–
54

.3
%

, 
–2

1.
7%

)

La
o 

Pe
op

le
’s

 
D

em
oc

ra
ti

c 
Re

pu
bl

ic

20
5.

6
(7

7.
6,

 3
34

.1
)

10
.4

(4
.1

, 1
6.

9)
57

0.
1

(2
46

.5
, 9

12
.7

)
13

.7
 

(6
.1

, 2
1.

5)
0.

9%
(0

.7
%

, 1
.1

%
)

31
.8

%
 

(–
0.

8%
, 

84
.8

%
)

66
37

.2
(2

59
9.

0,
 

10
73

0.
1)

28
6.

1
(1

12
.0

, 4
61

.9
)

18
67

5.
9

(8
46

6.
8,

 
29

69
8.

4)

37
2.

0
(1

74
.1

, 5
87

.9
)

0.
9%

(0
.7

%
, 1

.1
%

)
30

.0
%

 
(–

5.
1%

, 
85

.0
%

)

La
tv

ia
10

35
.9

(4
93

.2
, 

15
98

.4
)

29
.9

 
(1

4.
1,

 4
6.

2)
67

5.
0

(2
87

.9
, 

11
01

.8
)

15
.9

(7
.0

, 2
5.

9)
–2

.6
%

(–
2.

8%
, 

–2
.3

%
)

–4
6.

7%
 

(–
56

.9
%

, 
–3

5.
1%

)

24
00

9.
7

(1
26

79
.8

, 
35

72
2.

6)

69
1.

2
(3

63
.9

, 
10

29
.1

)

13
21

4.
5

(6
46

4.
4,

 
20

52
6.

4)

36
3.

6
(1

85
.8

, 5
64

.8
)

–2
.7

%
(–

3.
1%

, 
–2

.4
%

)

–4
7.

4%
(–

56
.4

%
,

 –
37

.0
%

)

Le
ba

no
n

31
5.

2
(7

6.
4,

 5
76

.0
)

15
.4

 
(3

.9
, 2

7.
7)

60
3.

6
(1

75
.2

, 
10

97
.9

)

11
.8

 
(3

.4
, 2

1.
3)

–0
.6

%
 

(–
0.

8%
, 

–0
.5

%
)

–2
3.

4%
 

(–
38

.5
%

, 
2.

9%
)

90
47

.7
(2

56
4.

0,
 

16
01

3.
0)

38
2.

0
(1

09
.1

, 6
74

.1
)

16
60

6.
0

(6
31

0.
7,

 
27

71
2.

0)

31
5.

7
(1

19
.9

, 5
27

.6
)

–0
.3

%
(–

0.
5%

, 
–0

.2
%

)

–1
7.

3%
(–

35
.7

%
, 

23
.8

%
)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Worldwide burden attributable to diet high in red meat from 1990 to 2019

Arch Med Sci 17

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

Le
so

th
o

98
.7

(4
6.

9,
 1

51
.8

)
10

.8
 

(5
.1

, 1
6.

6)
19

5.
8

(9
5.

3,
 3

04
.8

)
16

.9
(8

.5
, 2

6.
5)

2.
4%

(2
.1

%
, 2

.7
%

)
56

.1
%

(1
2.

8%
, 

10
9.

0%
)

27
37

.3
(1

30
3.

3,
 

41
43

.8
)

26
7.

5
(1

28
.8

, 4
03

.9
)

58
35

.2
(2

80
6.

7,
 

91
13

.6
)

42
6.

3
(2

09
.3

, 6
58

.5
)

2.
5%

(2
.2

%
, 2

.8
%

)
59

.4
%

(1
5.

8%
, 

11
2.

5%
)

Li
be

ri
a

47
.6

(1
8.

7,
 7

9.
5)

4.
7 

(1
.9

, 7
.8

)
69

.0
(2

6.
8,

 1
15

.4
)

3.
7 

(1
.5

, 6
.0

)
–0

.5
%

 
(–

0.
8%

, 
–0

.3
%

)

–2
2.

3%
(–

39
.6

%
, 

1.
0%

)

13
50

.5
(5

49
.1

, 
22

46
.0

)

11
7.

4
(4

7.
8,

 1
94

.0
)

22
04

.6
(9

22
.6

, 
36

79
.3

)

91
.9

(3
9.

4,
 1

49
.4

)
–0

.5
%

(–
0.

8%
, 

–0
.2

%
)

–2
1.

7%
(–

39
.9

%
, 

3.
8%

)

Li
by

a
21

6.
8

(7
7.

8,
 3

77
.2

)
11

.9
(4

.3
, 2

0.
4)

40
3.

7
(1

40
.7

, 7
11

.9
)

8.
0 

(2
.7

, 1
4.

0)
–1

.1
%

 
(–

1.
4%

, 
–0

.8
%

)

–3
2.

8%
 

(–
51

.9
%

, 
–8

.1
%

)

68
40

.0
(2

83
1.

0,
 

11
31

3.
2)

32
0.

6
(1

33
.5

, 5
29

.6
)

13
81

6.
6

(5
62

3.
6,

 
23

33
8.

6)

22
9.

5
(9

2.
8,

 3
84

.3
)

–0
.9

%
(–

1.
2%

, 
–0

.6
%

)

–2
8.

4%
(–

48
.0

%
, 

–2
.8

%
)

Li
th

ua
ni

a
12

00
.0

(5
02

.3
, 

19
41

.3
)

27
.3

 
(1

1.
3,

 4
4.

2)
11

20
.3

(4
54

.8
, 

18
77

.4
)

18
.4

 
(7

.7
, 3

0.
2)

–1
.4

%
(–

1.
6%

, 
–1

.1
%

)

–3
2.

9%
 

(–
45

.1
%

, 
–1

6.
1%

)

28
56

1.
3

(1
46

26
.2

, 
42

99
1.

6)

65
0.

4
(3

32
.8

, 9
80

.3
)

21
84

7.
7

(1
11

49
.2

, 
33

74
7.

5)

42
1.

5
(2

26
.4

, 6
44

.6
)

–1
.4

%
 

(–
1.

8%
, 

–1
.1

%
)

–3
5.

2%
 

(–
46

.4
%

, 
–1

9.
9%

)

Lu
xe

m
bo

ur
g

13
5.

3
(8

6.
5,

 1
83

.1
)

25
.7

 
(1

6.
5,

 3
4.

7)
10

0.
7

(6
3.

4,
 1

41
.4

)
9.

3 
(6

.0
, 1

3.
0)

–3
.9

%
(–

4.
0%

, 
–3

.7
%

)

–6
3.

7%
(–

69
.5

%
,

 –
56

.6
%

)

29
45

.9
(1

98
5.

0,
 

39
08

.4
)

56
2.

9
(3

80
.7

, 7
45

.3
)

24
98

.6
(1

78
6.

3,
 

32
10

.9
)

25
9.

5
(1

85
.6

, 3
30

.5
)

–3
.1

%
 

(–
3.

2%
, 

–2
.9

%
)

–5
3.

9%
 

(–
60

.7
%

, 
–4

3.
9%

)

M
ad

ag
as

ca
r

73
7.

2
(2

87
.4

, 
11

24
.0

)

14
.3

 
(5

.8
, 2

1.
8)

10
32

.0
(3

76
.2

, 
18

01
.4

)

9.
8 

(3
.8

, 1
6.

9)
–1

.5
%

 
(–

1.
6%

,
 –

1.
3%

)

–3
1.

4%
 

(–
49

.7
%

, 
–9

.9
%

)

24
84

5.
5

(1
01

92
.9

, 
37

48
5.

3)

40
6.

4
(1

70
.2

, 6
11

.4
)

35
75

5.
8

(1
34

37
.6

, 
61

04
2.

9)

26
0.

3
(1

05
.2

, 4
41

.9
)

–1
.7

%
(–

1.
9%

, 
–1

.5
%

)

–3
5.

9%
 

(–
53

.6
%

, 
–1

5.
2%

)

M
al

aw
i

10
4.

1
(4

4.
7,

 1
69

.4
)

3.
0 

(1
.3

, 4
.8

)
27

5.
6

(1
17

.6
, 4

49
.8

)
4.

0 
(1

.8
, 6

.4
)

1.
2%

(1
.1

%
, 1

.4
%

)
34

.6
%

(4
.9

%
, 7

6.
3%

)
32

25
.4

(1
37

2.
6,

 
53

01
.9

)

75
.4

 
(3

3.
2,

 1
23

.1
)

87
97

.9
(3

81
6.

5,
 

14
30

7.
1)

10
6.

1 
(4

7.
4,

 1
70

.3
)

1.
4%

(1
.2

%
, 1

.6
%

)
40

.7
%

(6
.9

%
, 8

6.
5%

)

M
al

ay
si

a
96

9.
2

(3
81

.4
, 

15
04

.4
)

10
.8

(4
.3

, 1
6.

9)
17

13
.7

(6
30

.9
, 

29
86

.4
)

6.
8 

(2
.6

, 1
1.

6)
–2

.2
%

 
(–

2.
4%

, 
–1

.9
%

)

–3
7.

2%
(–

54
.8

%
,

 –
17

.1
%

)

30
39

0.
1

(1
26

28
.3

, 
45

95
8.

6)

29
3.

5
(1

23
.3

, 4
44

.3
)

54
07

9.
5

(2
28

12
.0

, 
90

00
6.

3)

18
8.

9
(8

0.
3,

 3
13

.2
)

–1
.9

%
(–

2.
2%

, 
–1

.7
%

)

–3
5.

6%
(–

52
.2

%
, 

–1
7.

2%
)

M
al

di
ve

s
2.

3 
(1

.1
, 3

.6
)

3.
1 

(1
.6

, 4
.7

)
7.

1 
(2

.8
, 1

1.
4)

2.
5 

(1
.0

, 3
.9

)
–1

.2
%

 
(–

1.
4%

,
 –

1.
1%

)

–2
0.

1%
 

(–
42

.7
%

, 
1.

6%
)

71
.6

(3
3.

5,
 1

12
.3

)
73

.0
 

(3
6.

0,
 1

12
.7

)
22

8.
4 

(9
2.

1,
 3

66
.3

)
62

.1
(2

6.
0,

 9
8.

3)
–1

.0
%

(–
1.

2%
, 

–0
.8

%
)

–1
4.

9%
(–

38
.0

%
, 

8.
6%

)

M
al

i
41

3.
8

(1
70

.5
, 6

31
.6

)
11

.1
 

(4
.6

, 1
7.

2)
92

2.
2

(4
33

.4
, 

14
27

.1
)

11
.9

 
(5

.6
, 1

8.
5)

0.
5%

(0
.4

%
, 0

.6
%

)
6.

9%
(–

13
.6

%
, 

39
.4

%
)

12
68

2.
2

(5
62

1.
1,

 
19

01
4.

3)

28
0.

7
(1

23
.6

, 4
22

.4
)

28
10

7.
1

(1
45

13
.5

, 
42

34
5.

4)

29
5.

1
(1

52
.2

, 4
49

.0
)

0.
4%

(0
.3

%
, 0

.5
%

)
5.

1%
 

(–
16

.6
%

, 
40

.5
%

)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Dan Liu, Qingyang Shi, Gaiping Cheng, Qiaorong Huang, Sheyu Li

18 Arch Med Sci

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

M
al

ta
79

.0
(3

9.
7,

 1
20

.4
)

19
.5

(9
.8

, 2
9.

9)
81

.9
 

(4
0.

9,
 1

27
.3

)
8.

5 
(4

.2
, 1

3.
1)

–3
.1

%
 

(–
3.

2%
,

 –
2.

9%
)

–5
6.

6%
 

(–
62

.3
%

, 
–4

9.
1%

)

18
35

.0
(1

01
8.

1,
 

26
72

.5
)

43
3.

6
(2

40
.9

, 6
34

.2
)

17
87

.4
(1

05
7.

2,
 

25
26

.6
)

21
4.

8
(1

29
.5

, 2
99

.7
)

–2
.6

%
 

(–
2.

7%
, 

–2
.5

%
)

–5
0.

5%
 

(–
57

.0
%

,
 –

39
.8

%
)

M
ar

sh
al

l 
Is

la
nd

s
4.

0
(1

.7
, 6

.2
)

24
.3

 
(1

0.
4,

 3
7.

9)
8.

7
(3

.7
, 1

4.
2)

25
.1

(1
1.

0,
 4

0.
3)

0.
2%

(0
.1

%
, 0

.3
%

)
3.

5%
 

(–
20

.1
%

, 
38

.5
%

)

14
1.

1 
(6

3.
2,

 2
15

.6
)

71
1.

6
(3

23
.4

, 
10

87
.8

)

34
1.

8
(1

58
.4

, 5
37

.6
)

78
1.

0
(3

63
.4

, 
12

16
.2

)

0.
3%

(0
.2

%
, 0

.4
%

)
9.

8%
 

(–
14

.9
%

, 
47

.1
%

)

M
au

ri
ta

ni
a

13
9.

5
(6

3.
7,

 2
11

.7
)

14
.8

 
(6

.7
, 2

2.
4)

18
8.

9
(9

2.
7,

 2
94

.0
)

9.
9 

(4
.8

, 1
5.

3)
–1

.2
%

 
(–

1.
3%

, 
–1

.1
%

)

–3
2.

8%
 

(–
47

.1
%

, 
–1

4.
8%

)

40
92

.8
(1

98
2.

8,
 

60
84

.1
)

38
0.

6
(1

82
.8

, 5
66

.9
)

53
23

.2
(2

86
2.

2,
 

81
94

.0
)

24
0.

5
(1

28
.0

, 3
68

.7
)

–1
.4

%
 

(–
1.

5%
, 

–1
.3

%
)

–3
6.

8%
 

(–
51

.9
%

,
 –

18
.1

%
)

M
au

ri
ti

us
10

0.
3

(3
9.

3,
 1

59
.0

)
14

.0
 

(5
.5

, 2
2.

1)
15

1.
8

(7
0.

0,
 2

36
.1

)
9.

0 
(4

.1
, 1

4.
0)

–2
.0

%
 

(–
2.

2%
,

 –
1.

8%
)

–3
5.

4%
 

(–
55

.3
%

, 
11

.2
%

)

31
36

.7
(1

27
4.

3,
 

48
89

.9
)

38
5.

1
(1

62
.7

, 6
02

.0
)

44
98

.0
(2

19
3.

2,
 

69
70

.1
)

25
7.

4
(1

25
.3

, 3
95

.3
)

–1
.9

%
(–

2.
1%

, 
–1

.6
%

)

–3
3.

2%
 

(–
54

.4
%

, 
10

.7
%

)

M
ex

ic
o

53
45

.3
(3

18
2.

1,
 

73
71

.6
)

13
.5

 
(7

.8
, 1

8.
9)

14
05

5.
9

(8
15

0.
9,

 
20

27
9.

4)

12
.4

 
(7

.1
, 1

8.
1)

–0
.4

%
 

(–
0.

5%
, 

–0
.2

%
)

–7
.6

%
 

(–
20

.4
%

, 
8.

6%
)

17
20

47
.0

(1
10

30
0.

3,
 

22
88

93
.5

)

36
9.

2
(2

32
.2

, 4
94

.9
)

44
44

40
.3

(2
87

22
7.

7,
 

61
36

69
.6

)

36
6.

0
(2

35
.1

, 5
06

.4
)

–0
.1

%
 

(–
0.

2%
, 0

.0
%

)
–0

.9
%

 
(–

12
.2

%
, 

13
.3

%
)

M
ic

ro
ne

si
a 

(F
ed

er
at

ed
 

St
at

es
 o

f)

12
.2

(5
.2

, 2
0.

0)
26

.1
 

(1
1.

5,
 4

2.
4)

19
.4

 
(8

.6
, 3

2.
3)

28
.0

 
(1

3.
0,

 4
5.

7)
0.

2%
(0

.2
%

, 0
.2

%
)

7.
2%

 
(–

24
.5

%
, 

50
.9

%
)

42
7.

1
(1

79
.9

, 6
91

.5
)

77
3.

5
(3

31
.1

, 
12

46
.5

)

67
6.

3
(3

03
.6

, 
11

24
.4

)

81
3.

9
(3

77
.7

, 
13

29
.8

)

0.
2%

(0
.1

%
, 0

.2
%

)
5.

2%
 

(–
28

.2
%

, 
50

.9
%

)

M
on

ac
o

17
.1

(1
0.

6,
 2

4.
8)

22
.6

(1
3.

9,
 3

2.
6)

14
.5

 
(9

.3
, 2

0.
4)

13
.5

(8
.8

, 1
8.

7)
–1

.9
%

 
(–

2.
1%

, 
–1

.6
%

)

–4
0.

3%
 

(–
55

.2
%

, 
–2

0.
5%

)

30
8.

8
(1

94
.9

, 4
34

.6
)

48
5.

5
(3

12
.5

, 6
74

.8
)

27
5.

3
(1

88
.9

, 3
67

.0
)

33
0.

4
(2

26
.9

, 4
37

.4
)

–1
.4

%
 

(–
1.

6%
, 

–1
.1

%
)

–3
2.

0%
 

(–
48

.0
%

,
 –

8.
3%

)

M
on

go
lia

81
6.

7
(5

29
.9

, 
11

17
.1

)

84
.6

 
(5

4.
1,

 1
16

.7
)

15
05

.0
(9

97
.6

, 
20

61
.5

)

73
.7

 
(4

7.
8,

 1
00

.0
)

–0
.9

%
 

(–
1.

3%
,

 –
0.

5%
)

–1
2.

8%
 

(–
31

.1
%

, 
12

.4
%

)

22
99

1.
6

(1
54

30
.9

, 
31

11
7.

6)

20
68

.9
(1

37
8.

4,
 

28
04

.7
)

46
93

7.
6

(3
17

95
.0

, 
63

92
9.

8)

17
30

.6
(1

16
8.

2,
 

23
39

.6
)

–1
.1

%
 

(–
1.

5%
, 

–0
.7

%
)

–1
6.

4%
 

(–
35

.6
%

, 
10

.5
%

)

M
on

te
ne

gr
o

14
6.

2
(7

8.
5,

 2
09

.2
)

25
.1

 
(1

3.
4,

 3
6.

0)
25

0.
6

(1
44

.6
, 3

62
.7

)
27

.0
 

(1
5.

5,
 3

9.
3)

0.
7%

(0
.5

%
, 0

.8
%

)
7.

4%
(–

10
.8

%
, 

32
.5

%
)

36
97

.9
(2

19
8.

8,
 

51
47

.1
)

59
0.

9
(3

49
.3

, 8
23

.4
)

57
95

.5
(3

66
4.

3,
 

81
08

.1
)

61
3.

0
(3

88
.9

, 8
60

.7
)

0.
4%

(0
.3

%
, 0

.6
%

)
3.

7%
 

(–
12

.6
%

, 
27

.5
%

)

M
or

oc
co

14
95

.2
(4

53
.6

, 
25

48
.4

)

11
.8

 
(3

.7
, 1

9.
9)

36
14

.2
(1

19
7.

2,
 

61
85

.3
)

12
.7

(4
.2

, 2
1.

8)
0.

3%
(0

.1
%

, 0
.4

%
)

8.
0%

 
(–

16
.8

%
, 

43
.3

%
)

44
35

2.
7

(1
42

65
.0

, 
74

74
2.

1)

29
6.

6 
(9

6.
8,

 4
96

.2
)

10
40

62
.4

(3
91

78
.3

, 
17

58
79

.7
)

31
5.

7
(1

19
.8

, 5
28

.7
)

0.
2%

(0
.1

%
, 0

.4
%

)
6.

4%
 

(–
18

.1
%

, 
51

.7
%

)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Worldwide burden attributable to diet high in red meat from 1990 to 2019

Arch Med Sci 19

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

M
oz

am
-

bi
qu

e
18

8.
4

(7
8.

8,
 3

08
.3

)
3.

5 
(1

.6
, 5

.6
)

55
8.

8
(2

34
.3

, 9
22

.6
)

5.
4 

(2
.4

, 8
.8

)
2.

0%
(1

.8
%

, 2
.1

%
)

56
.5

%
(1

9.
8%

, 
10

7.
5%

)

56
59

.6
(2

38
1.

2,
 

92
71

.9
)

86
.4

 
(3

7.
7,

 1
39

.6
)

17
72

8.
9

(7
55

3.
0,

 
29

44
0.

9)

14
1.

3 
(6

1.
4,

 2
32

.5
)

2.
1%

(1
.9

%
, 2

.3
%

)
63

.5
%

(2
3.

1%
, 

11
7.

9%
)

M
ya

nm
ar

14
38

.4
(5

99
.1

, 
23

97
.1

)

6.
4 

(2
.8

, 1
0.

7)
48

91
.1

(2
24

8.
7,

 
74

12
.7

)

11
.0

 
(5

.2
, 1

6.
5)

2.
4%

(2
.2

%
, 2

.7
%

)
71

.5
%

(2
1.

8%
, 

15
8.

4%
)

46
23

9.
7

(1
88

04
.9

, 
77

36
7.

3)

17
5.

5 
(7

3.
8,

 2
92

.1
)

14
92

99
.9

(6
97

33
.4

, 
22

73
87

.7
)

29
8.

3
(1

43
.4

, 4
52

.1
)

2.
4%

(2
.2

%
, 2

.7
%

)
69

.9
%

(1
5.

0%
, 

16
8.

9%
)

N
am

ib
ia

12
6.

8
(7

2.
0,

 1
82

.8
)

19
.0

(1
0.

8,
 2

7.
5)

19
5.

3
(1

06
.2

, 2
99

.6
)

15
.2

 
(8

.3
, 2

3.
0)

–1
.0

%
 

(–
1.

2%
, 

–0
.7

%
)

–2
0.

1%
(–

39
.1

%
, 

4.
9%

)

35
37

.4
(2

06
4.

2,
 

50
67

.7
)

47
2.

7
(2

74
.8

, 6
75

.4
)

53
83

.2
(2

97
8.

2,
 

82
42

.8
)

36
6.

2
(2

05
.6

, 5
53

.2
)

–1
.1

%
 

(–
1.

3%
, 

–0
.8

%
)

–2
2.

5%
 

(–
41

.8
%

, 
3.

7%
)

N
au

ru
1.

6 
(0

.8
, 2

.5
)

38
.6

 
(1

9.
0,

 5
8.

7)
1.

7
(0

.8
, 2

.7
)

36
.6

(1
8.

0,
 5

7.
8)

–0
.3

%
 

(–
0.

4%
,

 –
0.

2%
)

–4
.9

%
 

(–
25

.4
%

, 
17

.7
%

)

62
.6

 
(3

0.
6,

 9
7.

6)
11

34
.7

(5
67

.1
, 

17
38

.1
)

69
.1

 
(3

3.
7,

 1
07

.2
)

10
85

.1
(5

48
.8

, 
16

64
.7

)

–0
.3

%
 

(–
0.

4%
, 

–0
.1

%
)

–4
.4

%
 

(–
24

.8
%

, 
19

.5
%

)

N
ep

al
61

7.
3

(1
96

.2
, 

10
50

.4
)

6.
7 

(2
.3

, 1
1.

3)
13

71
.7

(4
94

.4
, 

22
99

.0
)

6.
7 

(2
.5

, 1
1.

1)
0.

1%
(–

0.
2%

, 0
.4

%
)

–0
.4

%
 

(–
28

.1
%

, 
32

.4
%

)

20
29

0.
1

(6
78

0.
9,

 
34

32
2.

6)

18
5.

7 
(6

5.
2,

 3
10

.1
)

40
90

5.
8

(1
62

32
.5

, 
66

74
5.

8)

17
4.

7
(7

0.
2,

 2
84

.5
)

–0
.1

%
(–

0.
4%

, 0
.2

%
)

–5
.9

%
 

(–
30

.8
%

, 
26

.4
%

)

N
et

he
rl

an
ds

35
70

.6
(2

06
0.

2,
 

51
45

.6
)

18
.0

 
(1

0.
5,

 2
6.

0)
31

52
.5

(2
05

9.
0,

 
42

79
.2

)

8.
9 

(5
.9

, 1
2.

1)
–3

.0
%

 
(–

3.
2%

, 
–2

.7
%

)

–5
0.

7%
 

(–
58

.4
%

, 
–3

7.
5%

)

81
31

0.
8

(5
04

35
.3

, 
11

31
85

.3
)

42
5.

7
(2

64
.2

, 5
92

.7
)

69
65

3.
0

(5
05

89
.9

, 
88

26
3.

4)

22
5.

9
(1

65
.7

, 2
83

.3
)

–2
.7

%
(–

2.
9%

, 
–2

.5
%

)

–4
6.

9%
 

(–
55

.2
%

, 
–3

2.
2%

)

N
ew

 
Ze

al
an

d
11

84
.5

(7
25

.0
, 

16
14

.9
)

31
.0

 
(1

9.
0,

 4
2.

2)
11

17
.3

(7
34

.2
, 

15
06

.9
)

13
.6

(9
.0

, 1
8.

3)
–3

.2
%

 
(–

3.
4%

, 
–3

.0
%

)

–5
6.

2%
 

(–
61

.0
%

, 
–4

9.
9%

)

27
12

9.
3

(1
76

88
.7

, 
35

90
3.

6)

71
4.

0
(4

67
.6

, 9
44

.4
)

23
18

9.
5

(1
67

39
.7

, 
29

60
9.

0)

32
1.

6
(2

33
.6

, 4
08

.0
)

–3
.1

%
(–

3.
3%

, 
–2

.8
%

)

–5
5.

0%
(–

59
.5

%
,

 –
47

.2
%

)

N
ic

ar
ag

ua
67

.1
(2

8.
3,

 1
03

.1
)

4.
6 

(1
.9

, 7
.1

)
17

5.
9

(6
9.

7,
 2

81
.6

)
4.

7 
(1

.8
, 7

.5
)

–0
.1

%
 

(–
0.

2%
, 0

.1
%

)
1.

5%
 

(–
24

.5
%

, 
26

.3
%

)

20
74

.7
(9

28
.8

, 
31

49
.0

)

12
2.

0
(5

5.
2,

 1
84

.0
)

48
66

.4
(2

03
8.

5,
 

76
60

.3
)

10
7.

2
(4

4.
0,

 1
68

.5
)

–0
.5

%
 

(–
0.

7%
, 

–0
.3

%
)

–1
2.

1%
 

(–
34

.9
%

, 
11

.4
%

)

N
ig

er
31

1.
8

(1
29

.9
, 4

95
.6

)
12

.1
(5

.0
, 1

9.
4)

77
6.

5
(3

43
.9

, 
12

55
.4

)

11
.2

 
(4

.9
, 1

8.
0)

–0
.2

%
 

(–
0.

3%
, 

–0
.1

%
)

–7
.2

%
 

(–
25

.3
%

, 
17

.9
%

)

99
43

.9
(4

34
4.

4,
 

15
63

3.
0)

30
4.

4
(1

32
.5

, 4
80

.1
)

24
15

9.
1

(1
13

35
.0

, 
38

20
8.

0)

27
6.

6
(1

32
.0

, 4
39

.5
)

–0
.3

%
 

(–
0.

4%
, 

–0
.2

%
)

–9
.2

%
 

(–
27

.7
%

, 
17

.2
%

)

N
ig

er
ia

20
51

.0
(7

89
.4

, 
35

65
.2

)

5.
2

(2
.1

, 8
.8

)
37

83
.8

(1
63

4.
5,

 
61

26
.5

)

4.
9 

(2
.2

, 7
.8

)
–0

.2
%

 
(–

0.
3%

,
 –

0.
1%

)

–5
.2

%
 

(–
32

.2
%

, 
29

.3
%

)

56
72

5.
2

(2
23

04
.1

, 
98

94
1.

8)

12
2.

3 
(4

8.
9,

 2
10

.5
)

11
11

65
.5

(4
93

97
.2

, 
17

85
61

.0
)

11
5.

8
(5

2.
3,

 1
84

.4
)

–0
.2

%
 

(–
0.

3%
, 

–0
.1

%
)

–5
.3

%
 

(–
32

.8
%

, 
30

.7
%

)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Dan Liu, Qingyang Shi, Gaiping Cheng, Qiaorong Huang, Sheyu Li

20 Arch Med Sci

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

N
iu

e
0.

5
(0

.2
, 0

.8
)

22
.8

(1
1.

3,
 3

5.
2)

0.
5

(0
.2

, 0
.7

)
22

.1
 

(1
0.

7,
 3

3.
2)

–0
.3

%
 

(–
0.

3%
,

 –
0.

2%
)

–3
.1

%
 

(–
26

.8
%

, 
29

.2
%

)

13
.6

 
(7

.1
, 2

0.
8)

65
3.

5
(3

38
.2

, 9
98

.8
)

13
.7

(7
.3

, 2
0.

2)
65

1.
1

(3
47

.5
, 9

65
.3

)
–0

.2
%

(–
0.

3%
, 

–0
.1

%
)

–0
.4

%
(–

26
.4

%
, 

35
.5

%
)

N
or

th
 

M
ac

ed
on

ia
32

1.
9

(1
49

.0
, 4

90
.7

)
19

.2
(8

.9
, 2

9.
4)

49
5.

5
(2

51
.7

, 7
89

.2
)

18
.5

(9
.1

, 2
9.

9)
–0

.2
%

(–
0.

4%
, 0

.0
%

)
–3

.7
%

 
(–

22
.7

%
, 

22
.1

%
)

84
36

.1
(4

18
4.

9,
 

12
55

5.
5)

44
5.

5
(2

21
.8

, 6
64

.2
)

11
85

4.
6

(6
44

8.
2,

 
18

19
6.

0)

39
0.

2
(2

13
.2

, 5
99

.2
)

–0
.7

%
 

(–
0.

8%
, 

–0
.5

%
)

–1
2.

4%
(–

30
.1

%
, 

11
.7

%
)

N
or

th
er

n 
M

ar
ia

na
 

Is
la

nd
s

4.
3 

(2
.5

, 6
.5

)
22

.2
 

(1
2.

8,
 3

2.
3)

8.
4 

(4
.4

, 1
2.

9)
17

.4
(9

.0
, 2

6.
1)

–0
.8

%
 

(–
0.

9%
, 

–0
.8

%
)

–2
1.

7%
 

(–
40

.6
%

, 
1.

9%
)

18
1.

0
(1

05
.7

, 2
64

.4
)

64
0.

7
(3

82
.1

, 9
16

.7
)

29
4.

0
(1

64
.0

, 4
36

.9
)

51
3.

4
(2

86
.9

, 7
48

.6
)

–0
.8

%
 

(–
0.

8%
, 

–0
.7

%
)

–1
9.

9%
 

(–
39

.4
%

, 
4.

6%
)

N
or

w
ay

11
38

.3
(5

48
.2

, 
17

54
.1

)

16
.3

(8
.0

, 2
5.

1)
77

2.
4

(4
65

.0
, 

11
20

.1
)

7.
3 

(4
.4

, 1
0.

5)
–3

.1
%

 
(–

3.
2%

, 
–3

.0
%

)

–5
5.

3%
 

(–
62

.2
%

,
 –

40
.0

%
)

23
68

2.
4

(1
25

91
.6

, 
35

28
9.

2)

38
2.

0
(2

07
.9

, 5
63

.4
)

17
67

4.
9

(1
23

04
.8

, 
23

58
3.

9)

19
9.

3
(1

41
.7

, 2
62

.9
)

–2
.5

%
 

(–
2.

6%
, 

–2
.4

%
)

–4
7.

8%
 

(–
57

.3
%

, 
–2

7.
6%

)

O
m

an
15

1.
6

(4
7.

7,
 2

74
.8

)
25

.3
(7

.9
, 4

5.
0)

27
3.

1
(1

12
.7

, 4
52

.8
)

20
.9

(8
.3

, 3
4.

7)
–0

.3
%

 
(–

0.
5%

, 
–0

.1
%

)

–1
7.

2%
 

(–
34

.6
%

, 
19

.0
%

)

47
66

.4
(1

63
8.

8,
 

84
53

.3
)

60
2.

5
(2

02
.2

, 
10

68
.9

)

94
67

.8
(4

62
2.

8,
 

14
75

0.
0)

45
5.

1
(2

14
.1

, 7
19

.4
)

–0
.7

%
(–

1.
1%

, 
–0

.4
%

)

–2
4.

5%
(–

41
.9

%
, 

15
.2

%
)

Pa
ki

st
an

48
95

.4
(1

86
7.

6,
 

80
15

.0
)

8.
8 

(3
.4

, 1
4.

3)
12

64
6.

8
(5

07
7.

7,
 

20
78

7.
9)

11
.6

(5
.1

, 1
8.

8)
0.

7%
(0

.5
%

, 0
.9

%
)

31
.9

%
(4

.6
%

, 7
1.

3%
)

15
03

99
.9

(5
82

33
.8

, 
24

11
10

.6
)

24
1.

2 
(9

4.
1,

 3
85

.4
)

43
21

33
.3

(1
75

71
7.

8,
 

70
78

01
.5

)

32
5.

7
(1

39
.1

, 5
21

.8
)

0.
8%

(0
.5

%
, 1

.0
%

)
35

.0
%

(7
.9

%
, 7

3.
1%

)

Pa
la

u
2.

4 
(1

.1
, 3

.8
)

24
.0

 
(1

1.
4,

 3
9.

0)
5.

0 
(2

.4
, 8

.0
)

24
.2

 
(1

1.
7,

 3
8.

5)
0.

0%
(0

.0
%

, 0
.1

%
)

0.
6%

(–
26

.6
%

, 
36

.7
%

)

80
.2

(4
0.

4,
 1

27
.0

)
70

9.
9

(3
55

.4
, 

11
15

.9
)

17
5.

6 
(8

8.
4,

 2
76

.1
)

73
9.

9
(3

80
.9

, 
11

52
.7

)

0.
2%

(0
.1

%
, 0

.2
%

)
4.

2%
 

(–
24

.1
%

, 
43

.4
%

)

Pa
le

st
in

e
90

.7
(3

3.
4,

 1
51

.2
)

11
.3

 
(4

.2
, 1

8.
7)

15
8.

8
(6

2.
0,

 2
57

.8
)

7.
9 

(3
.2

, 1
2.

7)
–1

.8
%

(–
2.

0%
, 

–1
.5

%
)

–2
9.

8%
 

(–
46

.7
%

,
 –

4.
3%

)

23
93

.9
(9

08
.6

, 
39

77
.4

)

26
5.

4
(1

00
.8

, 4
40

.3
)

46
35

.3
(1

89
8.

4,
 

74
30

.8
)

18
3.

4 
(7

4.
5,

 2
90

.9
)

–1
.8

%
(–

2.
1%

, 
–1

.6
%

)

–3
0.

9%
 

(–
49

.0
%

, 
–4

.8
%

)

Pa
na

m
a

14
9.

5
(7

4.
4,

 2
25

.2
)

10
.3

(5
.1

, 1
5.

6)
30

7.
9

(1
69

.2
, 4

73
.7

)
7.

3 
(4

.0
, 1

1.
2)

–1
.1

%
 

(–
1.

4%
, 

–0
.9

%
)

–2
9.

2%
(–

47
.1

%
,

 –
0.

2%
)

41
68

.9
(2

34
3.

0,
 

60
07

.4
)

26
4.

2
(1

48
.5

, 3
83

.1
)

91
90

.2
(5

70
1.

1,
 

13
24

4.
7)

22
0.

1
(1

36
.4

, 3
17

.5
)

–0
.5

%
 

(–
0.

8%
, 

–0
.3

%
)

–1
6.

7%
 

(–
36

.6
%

, 
13

.4
%

)

Pa
pu

a 
N

ew
 

G
ui

ne
a

27
7.

0
(1

22
.1

, 4
42

.5
)

14
.9

(6
.7

, 2
3.

9)
78

2.
9

(3
34

.3
, 

13
27

.1
)

16
.1

 
(7

.1
, 2

6.
7)

0.
2%

(0
.2

%
, 0

.3
%

)
8.

1%
 

(–
19

.1
%

, 
41

.5
%

)

10
01

7.
4

(4
73

1.
5,

 
15

90
7.

2)

43
9.

8
(2

09
.5

, 6
93

.9
)

29
32

1.
4

(1
33

95
.0

, 
47

68
5.

2)

47
9.

5
(2

16
.8

, 7
74

.5
)

0.
3%

(0
.2

%
, 0

.3
%

)
9.

0%
(–

19
.4

%
, 

42
.9

%
)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Worldwide burden attributable to diet high in red meat from 1990 to 2019

Arch Med Sci 21

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

Pa
ra

gu
ay

54
7.

4
(3

86
.1

, 7
15

.8
)

25
.2

 
(1

7.
8,

 3
3.

2)
10

42
.5

(6
72

.3
, 

14
80

.3
)

19
.1

(1
2.

3,
 2

7.
1)

–1
.3

%
 

(–
1.

5%
,

 –
1.

1%
)

–2
4.

3%
 

(–
43

.0
%

, 
–1

.0
%

)

15
61

6.
0

(1
13

44
.9

, 
19

74
2.

6)

65
6.

1
(4

72
.4

, 8
33

.6
)

29
66

4.
8

(2
03

55
.6

, 
40

48
0.

0)

51
0.

8
(3

50
.3

, 6
97

.0
)

–1
.3

%
 

(–
1.

5%
, 

–1
.1

%
)

–2
2.

1%
(–

39
.9

%
, 

0.
7%

)

Pe
ru

51
9.

8
(1

93
.7

, 8
38

.2
)

4.
4 

(1
.7

, 7
.1

)
87

5.
9

(3
63

.0
, 

14
61

.6
)

2.
7 

(1
.1

, 4
.4

)
–1

.6
%

 
(–

2.
0%

,
 –

1.
3%

)

–3
9.

7%
 

(–
57

.6
%

, 
–1

1.
5%

)

15
29

7.
9

(5
82

5.
1,

 
24

18
9.

2)

11
4.

5
(4

4.
9,

 1
80

.2
)

25
19

1.
8

(1
20

70
.7

, 
39

51
7.

0)

76
.1

 
(3

6.
5,

 1
19

.4
)

–1
.3

%
 

(–
1.

7%
, 

–0
.9

%
)

–3
3.

5%
 

(–
52

.9
%

, 
–1

.2
%

)

Ph
ili

pp
in

es
16

66
.2

(8
12

.6
, 

25
54

.8
)

6.
8 

(3
.3

, 1
0.

3)
10

05
5.

1
(4

91
5.

6,
 

15
56

2.
2)

13
.2

 
(6

.5
, 2

0.
4)

3.
0%

(2
.4

%
, 3

.5
%

)
94

.4
%

(4
7.

0%
, 

15
0.

7%
)

55
37

0.
1

(2
81

70
.7

, 
82

76
1.

5)

16
7.

2 
(8

5.
1,

 2
48

.3
)

33
32

59
.1

(1
68

98
8.

7,
 

50
81

75
.0

)

37
6.

8
(1

92
.4

, 5
73

.6
)

3.
4%

(2
.8

%
, 4

.1
%

)
12

5.
4%

(6
7.

2%
, 

18
8.

3%
)

Po
la

nd
13

12
5.

4
(6

74
7.

9,
 

19
68

8.
5)

31
.9

 
(1

6.
3,

 4
8.

0)
11

70
9.

3
(6

84
9.

7,
 

17
12

3.
4)

16
.5

 
(9

.7
, 2

4.
0)

–2
.5

%
 

(–
2.

7%
, 

–2
.3

%
)

–4
8.

3%
 

(–
58

.1
%

, 
–3

2.
2%

)

34
14

48
.2

(1
96

40
5.

2,
 

48
55

60
.8

)

79
7.

4
(4

56
.2

, 
11

35
.6

)

27
84

93
.1

(1
84

78
7.

5,
 

37
90

34
.8

)

43
0.

4
(2

89
.3

, 5
78

.4
)

–2
.2

%
 

(–
2.

5%
,

 –
2.

0%
)

–4
6.

0%
 

(–
56

.0
%

,
 –

28
.9

%
)

Po
rt

ug
al

29
82

.8
(1

92
0.

8,
 

40
43

.4
)

23
.5

 
(1

5.
2,

 3
1.

8)
34

14
.4

(2
52

0.
5,

 
43

95
.3

)

13
.0

(9
.7

, 1
6.

5)
–2

.7
%

(–
3.

1%
, 

–2
.4

%
)

–4
4.

9%
 

(–
53

.9
%

, 
–2

9.
0%

)

64
65

4.
2

(4
38

17
.2

, 
85

57
2.

0)

49
1.

0
(3

32
.9

, 6
49

.8
)

72
79

0.
8

(5
63

00
.2

, 
89

54
3.

2)

33
9.

1
(2

62
.4

, 4
14

.6
)

–1
.9

%
 

(–
2.

3%
, 

–1
.6

%
)

–3
0.

9%
 

(–
42

.5
%

,
 –

12
.4

%
)

Pu
er

to
 R

ic
o

30
8.

4
(1

23
.4

, 4
98

.7
)

8.
8 

(3
.5

, 1
4.

3)
39

8.
8

(1
85

.0
, 6

30
.3

)
5.

3 
(2

.5
, 8

.5
)

–2
.1

%
 

(–
2.

3%
, 

–1
.9

%
)

–3
9.

7%
 

(–
56

.2
%

, 
–6

.9
%

)

80
88

.4
(3

54
2.

9,
 

12
51

8.
1)

22
5.

9 
(9

8.
8,

 3
48

.7
)

10
56

2.
7

(5
33

3.
6,

 
16

22
0.

9)

17
1.

3 
(8

7.
8,

 2
62

.1
)

–1
.2

%
 

(–
1.

4%
, 

–1
.1

%
)

–2
4.

2%
 

(–
45

.4
%

, 
11

.1
%

)

Q
at

ar
21

.0
(7

.7
, 3

5.
4)

23
.7

 
(8

.6
, 3

9.
8)

77
.7

(3
1.

2,
 1

34
.9

)
17

.1
 

(6
.7

, 2
8.

7)
–1

.0
%

 
(–

1.
3%

,
 –

0.
7%

)

–2
7.

9%
 

(–
46

.2
%

, 
3.

2%
)

80
1.

0
(3

49
.4

, 
12

85
.8

)

51
9.

3
(2

07
.8

, 8
44

.6
)

42
03

.9
(2

17
8.

8,
 

64
96

.9
)

35
8.

6
(1

71
.3

, 5
63

.7
)

–1
.3

%
(–

1.
5%

, 
–1

.0
%

)

–3
1.

0%
 

(–
50

.6
%

, 
2.

6%
)

Re
pu

bl
ic

 o
f 

K
or

ea
37

10
.8

(1
67

4.
6,

 
55

03
.7

)

14
.7

 
(6

.9
, 2

2.
0)

49
18

.2
(3

21
3.

4,
 

66
99

.8
)

5.
8

(3
.7

, 7
.8

)
–3

.9
%

 
(–

4.
2%

, 
–3

.5
%

)

–6
0.

9%
 

(–
69

.2
%

, 
–3

8.
3%

)

11
17

21
.0

(5
22

91
.0

, 
16

31
12

.2
)

34
4.

2
(1

64
.0

, 5
02

.7
)

15
22

30
.5

(1
07

87
8.

6,
 

19
81

96
.0

)

17
8.

5
(1

27
.2

, 2
32

.0
)

–2
.8

%
 

(–
3.

1%
, 

–2
.5

%
)

–4
8.

1%
 

(–
61

.1
%

, 
–1

3.
7%

)

Re
pu

bl
ic

 o
f 

M
ol

do
va

81
6.

8
(2

82
.6

, 
13

23
.6

)

21
.3

 
(7

.2
, 3

5.
3)

69
5.

7
(2

31
.8

, 
12

12
.6

)

12
.1

 
(4

.0
, 2

1.
0)

–2
.2

%
 

(–
2.

5%
, 

–2
.0

%
)

–4
3.

3%
(–

54
.0

%
,

 –
34

.2
%

)

20
34

6.
2

(8
31

5.
0,

 
31

84
1.

2)

46
7.

0
(1

86
.2

, 7
34

.7
)

15
80

8.
9

(6
34

6.
4,

 
25

69
3.

4)

28
0.

4
(1

13
.4

, 4
54

.6
)

–2
.0

%
(–

2.
2%

, 
–1

.7
%

)

–4
0.

0%
(–

50
.7

%
, 

–2
9.

7%
)

Ro
m

an
ia

62
31

.3
(3

00
8.

1,
 

94
51

.5
)

25
.6

 
(1

2.
0,

 3
9.

1)
88

98
.1

(5
05

4.
5,

 
13

01
5.

2)

23
.7

 
(1

3.
5,

 3
4.

5)
–0

.7
%

 
(–

0.
9%

, 
–0

.4
%

)

–7
.3

%
(–

28
.1

%
, 

34
.8

%
)

15
36

58
.1

(8
19

31
.6

, 
22

49
04

.8
)

57
0.

7
(3

03
.5

, 8
38

.0
)

19
70

53
.2

(1
25

84
2.

6,
 

27
45

49
.2

)

58
2.

2
(3

74
.5

, 8
03

.4
)

–0
.4

%
(–

0.
6%

, 
–0

.1
%

)

2.
0%

 
(–

21
.9

%
, 

44
.8

%
)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Dan Liu, Qingyang Shi, Gaiping Cheng, Qiaorong Huang, Sheyu Li

22 Arch Med Sci

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

Ru
ss

ia
n 

Fe
de

ra
ti

on
65

00
6.

4
(3

87
94

.9
, 

90
72

7.
4)

39
.3

 
(2

2.
9,

 5
5.

3)
51

87
9.

1
(2

53
66

.6
, 

81
22

2.
8)

22
.5

 
(1

0.
9,

 3
5.

2)
–2

.9
%

 
(–

3.
5%

, 
–2

.3
%

)

–4
2.

6%
(–

56
.0

%
,

 –
31

.6
%

)

16
11

88
0.

4
(1

00
86

02
.9

, 
22

05
14

6.
3)

91
0.

1
(5

65
.3

, 
12

47
.0

)

11
60

32
3.

3
(6

17
06

8.
8,

 
17

43
71

6.
6)

52
1.

0
(2

80
.2

, 7
80

.2
)

–3
.0

%
 

(–
3.

7%
, 

–2
.3

%
)

–4
2.

8%
 

(–
54

.4
%

, 
–3

1.
3%

)

Rw
an

da
13

7.
4

(5
3.

7,
 2

31
.8

)
5.

0
(2

.1
, 8

.4
)

22
1.

4
(9

1.
7,

 3
69

.1
)

4.
1 

(1
.8

, 6
.8

)
–1

.1
%

(–
1.

3%
, 

–0
.8

%
)

–1
7.

4%
(–

38
.3

%
, 

13
.2

%
)

42
91

.4
(1

65
9.

4,
 

73
11

.6
)

13
1.

8
(5

3.
6,

 2
23

.1
)

67
28

.1
(2

87
7.

8,
 

11
19

5.
1)

10
0.

9 
(4

4.
1,

 1
65

.5
)

–1
.4

%
 

(–
1.

8%
, 

–1
.1

%
)

–2
3.

4%
 

(–
44

.5
%

, 
7.

0%
)

Sa
in

t 
K

it
ts

 
an

d 
N

ev
is

7.
4

(3
.7

, 1
0.

9)
21

.2
(1

0.
8,

 3
1.

5)
6.

8
(3

.6
, 1

0.
2)

11
.4

 
(6

.2
, 1

7.
0)

–2
.5

%
 

(–
2.

7%
, 

–2
.3

%
)

–4
6.

0%
(–

56
.0

%
,

 –
31

.9
%

)

18
2.

1 
(9

2.
1,

 2
66

.2
)

52
8.

8
(2

64
.1

, 7
74

.1
)

20
4.

9
(1

09
.7

, 3
07

.3
)

29
4.

2
(1

60
.5

, 4
35

.9
)

–2
.6

%
(–

2.
9%

, 
–2

.4
%

)

–4
4.

4%
 

(–
57

.4
%

, 
–2

7.
7%

)

Sa
in

t 
Lu

ci
a

17
.0

(1
0.

1,
 2

3.
9)

20
.8

(1
2.

2,
 2

9.
3)

22
.9

 
(1

3.
5,

 3
2.

3)
11

.0
(6

.5
, 1

5.
5)

–3
.1

%
(–

3.
5%

, 
–2

.7
%

)

–4
7.

1%
 

(–
56

.5
%

,
 –

36
.0

%
)

46
6.

7
(2

93
.3

, 6
36

.7
)

53
1.

7
(3

32
.8

, 7
24

.5
)

69
0.

7
(4

20
.7

, 9
72

.2
)

31
8.

5
(1

92
.7

, 4
48

.3
)

–2
.5

%
 

(–
2.

8%
, 

–2
.2

%
)

–4
0.

1%
 

(–
50

.9
%

, 
–2

7.
9%

)

Sa
in

t 
V

in
ce

nt
 

an
d 

th
e 

G
re

na
di

ne
s

6.
9 

(3
.0

, 1
0.

4)
10

.1
(4

.4
, 1

5.
5)

12
.6

 
(6

.1
, 1

8.
9)

9.
9

(4
.8

, 1
4.

8)
–0

.1
%

(–
0.

3%
, 0

.0
%

)
–2

.4
%

 
(–

17
.9

%
, 

22
.8

%
)

17
7.

2
(8

2.
0,

 2
64

.3
)

24
7.

7
(1

14
.6

, 3
70

.1
)

34
9.

5
(1

80
.3

, 5
21

.8
)

26
0.

2
(1

33
.6

, 3
88

.2
)

0.
1%

(0
.0

%
, 0

.1
%

)
5.

0%
(–

13
.5

%
, 

32
.6

%
)

Sa
m

oa
19

.0
 

(8
.9

, 3
0.

5)
22

.6
 

(1
0.

7,
 3

5.
7)

31
.4

(1
5.

1,
 5

0.
0)

22
.1

 
(1

1.
1,

 3
5.

0)
0.

0%
 

(–
0.

1%
, 0

.1
%

)
–2

.3
%

(–
26

.3
%

, 
32

.1
%

)

59
4.

4
(2

93
.9

, 9
41

.9
)

63
0.

3
(3

16
.0

, 9
95

.7
)

10
16

.2
(5

30
.8

, 
15

89
.2

)

64
0.

7
(3

35
.4

, 9
96

.8
)

0.
1%

(0
.0

%
, 0

.2
%

)
1.

6%
(–

24
.8

%
, 

38
.9

%
)

Sa
n 

M
ar

in
o

4.
0 

(2
.6

, 5
.7

)
12

.6
(7

.9
, 1

7.
8)

6.
2 

(3
.6

, 9
.9

)
8.

5 
(4

.8
, 1

3.
6)

–1
.3

%
 

(–
1.

4%
,

 –
1.

2%
)

–3
2.

8%
 

(–
55

.6
%

, 
–1

.3
%

)

86
.6

 
(5

9.
0,

 1
17

.1
)

27
3.

5
(1

87
.9

, 3
66

.8
)

12
7.

8 
(8

0.
9,

 1
89

.1
)

21
6.

6
(1

40
.1

, 3
23

.6
)

–0
.7

%
 

(–
0.

8%
, 

–0
.6

%
)

–2
0.

8%
(–

44
.0

%
, 

12
.9

%
)

Sa
o 

To
m

e 
an

d 
Pr

in
ci

pe
1.

3 
(0

.6
, 2

.1
)

2.
4 

(1
.2

, 3
.7

)
2.

8
(1

.3
, 4

.5
)

3.
0 

(1
.5

, 4
.8

)
0.

9%
(0

.9
%

, 1
.0

%
)

27
.2

%
(1

.8
%

, 5
5.

2%
)

35
.6

(1
6.

4,
 5

6.
0)

55
.5

(2
6.

2,
 8

6.
8)

81
.9

 
(3

8.
4,

 1
31

.7
)

71
.0

(3
4.

2,
 1

12
.1

)
0.

9%
(0

.8
%

, 1
.0

%
)

27
.8

%
 

(–
0.

6%
, 

60
.6

%
)

Sa
ud

i 
A

ra
bi

a
64

1.
3

(2
29

.5
, 

10
97

.5
)

11
.4

(4
.3

, 1
9.

3)
16

15
.9

(5
35

.9
, 

28
22

.0
)

8.
8 

(3
.0

, 1
5.

0)
–0

.9
%

(–
1.

0%
, 

–0
.8

%
)

–2
2.

9%
 

(–
41

.8
%

, 
2.

2%
)

20
73

8.
4

(7
74

6.
2,

 
35

02
1.

3)

29
0.

4
(1

11
.5

, 4
83

.4
)

64
16

7.
9

(2
45

16
.3

, 
10

89
19

.6
)

24
1.

3
(9

1.
8,

 4
00

.9
)

–0
.6

%
 

(–
0.

6%
, 

–0
.5

%
)

–1
6.

9%
(–

37
.5

%
, 

10
.0

%
)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Worldwide burden attributable to diet high in red meat from 1990 to 2019

Arch Med Sci 23

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

Se
ne

ga
l

20
7.

9
(7

9.
8,

 3
30

.0
)

7.
0 

(2
.8

, 1
1.

0)
44

4.
8

(1
88

.4
, 7

13
.6

)
6.

5
(2

.8
, 1

0.
2)

0.
0%

 
(–

0.
2%

, 0
.1

%
)

–6
.9

%
(–

27
.3

%
, 

21
.3

%
)

63
56

.3
(2

69
6.

9,
 

10
01

0.
2)

18
0.

2
(7

6.
9,

 2
82

.4
)

13
51

0.
9

(6
13

2.
6,

 
21

00
7.

4)

16
6.

0 
(7

5.
8,

 2
56

.3
)

0.
0%

(–
0.

2%
, 0

.1
%

)
–7

.9
%

 
(–

28
.9

%
, 

19
.6

%
)

Se
rb

ia
22

48
.1

(1
11

2.
3,

 
33

99
.3

)

22
.1

 
(1

0.
7,

 3
3.

6)
23

91
.4

(1
11

6.
4,

 
38

87
.8

)

16
.5

(7
.7

, 2
6.

5)
–1

.1
%

(–
1.

4%
, 

–0
.9

%
)

–2
5.

4%
 

(–
41

.0
%

,
 –

8.
2%

)

56
49

3.
5

(2
95

40
.1

, 
83

33
1.

6)

50
7.

0
(2

65
.9

, 7
49

.9
)

51
54

3.
0

(2
74

61
.7

, 
78

45
0.

3)

35
1.

0
(1

89
.9

, 5
31

.9
)

–1
.5

%
 

(–
1.

7%
,

 –
1.

2%
)

–3
0.

8%
(–

44
.2

%
, 

–1
4.

4%
)

Se
yc

he
lle

s
3.

1 
(1

.3
, 5

.0
)

5.
6 

(2
.3

, 9
.0

)
5.

2 
(2

.3
, 8

.1
)

5.
0

(2
.2

, 7
.8

)
–0

.6
%

 
(–

0.
7%

, 
–0

.5
%

)

–1
2.

0%
(–

28
.5

%
, 

13
.2

%
)

89
.1

 
(3

7.
2,

 1
41

.1
)

15
8.

0
(6

5.
7,

 2
50

.1
)

17
3.

9
(8

3.
2,

 2
65

.0
)

14
8.

9 
(7

2.
3,

 2
26

.5
)

–0
.4

%
 

(–
0.

5%
,

 –
0.

3%
)

–5
.7

%
(–

25
.8

%
, 

30
.8

%
)

Si
er

ra
 L

eo
ne

50
.9

(2
0.

3,
 8

6.
0)

2.
9

(1
.2

, 5
.0

)
11

8.
3

(4
6.

8,
 2

03
.9

)
3.

5 
(1

.5
, 6

.0
)

1.
1%

(1
.0

%
, 1

.3
%

)
21

.7
%

 
(–

5.
5%

, 
59

.9
%

)

13
63

.2
(5

25
.9

, 
23

76
.4

)

68
.2

(2
6.

9,
 1

17
.4

)
35

74
.5

(1
40

5.
3,

 
61

74
.8

)

87
.5

 
(3

5.
5,

 1
48

.1
)

1.
3%

(1
.2

%
, 1

.5
%

)
28

.3
%

(–
3.

8%
, 

73
.1

%
)

Si
ng

ap
or

e
28

3.
1

(1
40

.8
, 4

25
.6

)
13

.8
 

(6
.8

, 2
0.

9)
39

2.
6

(1
98

.2
, 6

06
.9

)
5.

2
(2

.6
, 8

.1
)

–3
.6

%
(–

3.
7%

, 
–3

.5
%

)

–6
2.

4%
 

(–
67

.8
%

,
 –

52
.7

%
)

87
99

.9
(4

86
2.

8,
 

12
60

5.
7)

36
4.

3
(1

98
.1

, 5
22

.9
)

14
05

9.
1

(8
76

2.
5,

 
19

03
3.

8)

17
4.

3
(1

08
.0

, 2
35

.8
)

–2
.7

%
 

(–
2.

7%
, 

–2
.6

%
)

–5
2.

1%
(–

59
.8

%
,

 –
37

.1
%

)

Sl
ov

ak
ia

14
76

.8
(6

07
.1

, 
23

91
.9

)

25
.9

(1
0.

5,
 4

2.
1)

13
65

.3
(5

93
.9

, 
23

08
.8

)

15
.2

(6
.6

, 2
5.

6)
–1

.9
%

 
(–

2.
0%

, 
–1

.7
%

)

–4
1.

3%
(–

53
.3

%
,

 –
24

.1
%

)

36
26

2.
4

(1
68

81
.6

, 
56

41
5.

9)

61
9.

7
(2

88
.7

, 9
63

.8
)

31
93

8.
1

(1
71

38
.2

, 
48

77
2.

7)

36
3.

3
(1

96
.7

, 5
52

.8
)

–1
.9

%
 

(–
2.

0%
,

 –
1.

7%
)

–4
1.

4%
 

(–
53

.2
%

, 
–2

1.
8%

)

Sl
ov

en
ia

47
8.

3
(2

69
.9

, 7
28

.1
)

20
.4

 
(1

1.
5,

 3
1.

0)
39

2.
2

(2
19

.9
, 5

93
.2

)
8.

3 
(4

.7
, 1

2.
4)

–3
.7

%
 

(–
4.

0%
, 

–3
.5

%
)

–5
9.

5%
 

(–
71

.9
%

, 
–4

3.
5%

)

12
17

8.
9

(7
66

8.
5,

 
17

54
5.

0)

50
7.

7
(3

19
.9

, 7
32

.0
)

88
80

.0
(5

69
9.

4,
 

12
49

5.
8)

22
3.

7
(1

42
.9

, 3
11

.2
)

–3
.4

%
 

(–
3.

7%
, 

–3
.2

%
)

–5
5.

9%
 

(–
67

.5
%

,
 –

40
.5

%
)

So
lo

m
on

 
Is

la
nd

s
32

.1
(9

.8
, 5

6.
0)

21
.7

(7
.0

, 3
7.

0)
73

.4
 

(2
4.

3,
 1

24
.3

)
21

.9
 

(7
.8

, 3
5.

7)
0.

2%
(0

.0
%

, 0
.4

%
)

0.
8%

 
(–

22
.9

%
, 

33
.0

%
)

11
53

.3
(3

51
.3

, 
20

04
.8

)

66
3.

3
(2

08
.8

, 
11

39
.2

)

27
17

.6
(9

29
.5

, 
46

20
.0

)

65
7.

3
(2

40
.1

, 
10

94
.1

)

0.
1%

 
(–

0.
1%

, 0
.4

%
)

–0
.9

%
 

(–
25

.2
%

, 
35

.0
%

)

So
m

al
ia

45
2.

4
(2

01
.9

, 7
09

.7
)

17
.7

 
(8

.0
, 2

7.
3)

81
9.

6
(3

39
.3

, 
13

53
.4

)

13
.0

 
(5

.6
, 2

1.
3)

–1
.0

%
 

(–
1.

0%
, 

–0
.9

%
)

–2
6.

4%
 

(–
47

.6
%

, 
3.

1%
)

15
65

1.
6

(7
29

1.
9,

 
24

17
2.

7)

48
8.

8
(2

32
.3

, 7
57

.3
)

28
09

4.
2

(1
22

06
.2

, 
45

21
0.

6)

34
6.

1
(1

53
.9

, 5
56

.8
)

–1
.2

%
 

(–
1.

2%
, 

–1
.1

%
)

–2
9.

2%
 

(–
49

.7
%

,
–0

.3
%

)

So
ut

h 
A

fr
ic

a
24

49
.4

(1
45

5.
4,

 
34

80
.1

)

11
.8

(6
.9

, 1
7.

0)
55

20
.3

(3
51

1.
8,

 
75

27
.6

)

13
.4

(8
.5

, 1
8.

4)
0.

7%
(0

.3
%

, 1
.2

%
)

13
.5

%
 

(–
1.

8%
, 

36
.6

%
)

80
77

9.
7

(5
00

75
.3

, 
11

27
43

.7
)

33
9.

4
(2

10
.1

, 4
74

.5
)

16
31

64
.7

(1
09

71
0.

4,
 

21
74

46
.5

)

34
6.

8
(2

28
.2

, 4
61

.9
)

0.
4%

(0
.0

%
, 0

.8
%

)
2.

2%
(–

11
.6

%
, 

23
.1

%
)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Dan Liu, Qingyang Shi, Gaiping Cheng, Qiaorong Huang, Sheyu Li

24 Arch Med Sci

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

So
ut

h 
Su

da
n

16
3.

4
(6

5.
2,

 2
64

.8
)

7.
3

(3
.0

, 1
1.

6)
20

8.
3

(8
4.

8,
 3

49
.7

)
6.

0 
(2

.6
, 9

.9
)

–0
.6

%
 

(–
0.

7%
, 

–0
.4

%
)

–1
7.

7%
(–

41
.7

%
, 

16
.4

%
)

48
62

.5
(1

94
4.

2,
 

78
50

.2
)

18
6.

7
(7

7.
4,

 2
97

.7
)

65
61

.8
(2

88
2.

1,
 

10
91

0.
1)

15
2.

4 
(6

8.
2,

 2
49

.2
)

–0
.6

%
 

(–
0.

8%
, 

–0
.5

%
)

–1
8.

4%
 

(–
42

.9
%

, 
19

.4
%

)

Sp
ai

n
91

94
.3

(5
99

7.
9,

 
12

38
7.

5)

17
.7

 
(1

1.
5,

 2
3.

9)
82

26
.6

(5
11

7.
9,

 
11

47
5.

4)

7.
4

(4
.6

, 1
0.

2)
–3

.5
%

 
(–

3.
7%

,
 –

3.
3%

)

–5
8.

2%
(–

64
.0

%
,

 –
51

.5
%

)

21
15

02
.7

(1
48

29
5.

5,
 

27
26

06
.4

)

41
4.

9
(2

89
.8

, 5
34

.9
)

18
36

44
.6

(1
27

87
9.

8,
 

23
88

21
.5

)

21
1.

6
(1

49
.0

, 2
71

.9
)

–2
.9

%
 

(–
3.

1%
, 

–2
.7

%
)

–4
9.

0%
 

(–
55

.2
%

, 
–4

1.
4%

)

Sr
i L

an
ka

20
2.

7
(9

3.
9,

 3
16

.9
)

2.
2 

(1
.1

, 3
.4

)
39

3.
1

(1
84

.2
, 6

41
.3

)
1.

8
(0

.8
, 2

.9
)

–0
.4

%
 

(–
0.

5%
, 

–0
.2

%
)

–1
9.

8%
(–

43
.6

%
, 

13
.9

%
)

58
12

.8
(2

48
2.

7,
 

92
01

.2
)

50
.9

 
(2

3.
1,

 7
9.

3)
10

87
8.

4
(4

97
0.

4,
 

17
46

0.
6)

43
.6

 
(2

0.
0,

 7
0.

2)
–0

.4
%

(–
0.

5%
, 

–0
.2

%
)

–1
4.

4%
(–

41
.9

%
, 

26
.7

%
)

Su
da

n
12

50
.6

(3
61

.6
, 

22
17

.4
)

14
.0

(4
.3

, 2
4.

6)
18

70
.1

(5
91

.3
, 

34
23

.0
)

10
.5

 
(3

.4
, 1

9.
0)

–1
.1

%
 

(–
1.

2%
, 

–1
.0

%
)

–2
5.

5%
(–

43
.6

%
, 

3.
5%

)

38
11

1.
7

(1
14

90
.9

, 
66

88
9.

0)

36
6.

0
(1

11
.5

, 6
39

.4
)

59
23

7.
3

(2
14

82
.0

, 
10

66
12

.4
)

27
0.

8 
(9

7.
0,

 4
81

.8
)

–1
.1

%
 

(–
1.

1%
, 

–1
.0

%
)

–2
6.

0%
 

(–
45

.5
%

, 
9.

5%
)

Su
ri

na
m

e
18

.5
(7

.5
, 2

9.
2)

7.
2 

(2
.9

, 1
1.

3)
34

.2
 

(1
5.

7,
 5

4.
1)

5.
8 

(2
.7

, 9
.1

)
–0

.8
%

(–
1.

2%
, 

–0
.4

%
)

–1
9.

6%
 

(–
36

.0
%

, 
6.

1%
)

53
3.

7
(2

23
.3

, 8
22

.8
)

19
2.

6
(8

1.
8,

 2
98

.6
)

10
63

.8
(5

03
.0

, 
16

50
.6

)

17
0.

8
(8

0.
9,

 2
63

.6
)

–0
.5

%
 

(–
0.

8%
, 

–0
.1

%
)

–1
1.

3%
(–

31
.2

%
, 

19
.8

%
)

Sw
ed

en
24

36
.8

(1
08

4.
0,

 
38

78
.1

)

15
.6

 
(7

.2
, 2

4.
7)

20
30

.0
(1

10
8.

7,
 

30
07

.0
)

8.
5

(4
.8

, 1
2.

5)
–2

.3
%

 
(–

2.
4%

, 
–2

.2
%

)

–4
5.

3%
(–

53
.4

%
,

 –
25

.3
%

)

47
86

5.
0

(2
44

23
.1

, 
71

72
6.

7)

34
5.

4
(1

83
.7

, 5
09

.5
)

40
10

5.
9

(2
58

19
.9

, 
54

48
5.

0)

21
3.

8
(1

42
.0

, 2
85

.8
)

–1
.8

%
 

(–
1.

9%
, 

–1
.7

%
)

–3
8.

1%
 

(–
47

.9
%

, 
–1

6.
5%

)

Sw
it

ze
rl

an
d

20
88

.0
(1

26
9.

7,
 

29
08

.3
)

19
.5

 
(1

1.
9,

 2
7.

2)
15

55
.0

(8
93

.3
, 

22
88

.6
)

7.
7 

(4
.6

, 1
1.

1)
–3

.5
%

(–
3.

6%
, 

–3
.3

%
)

–6
0.

7%
 

(–
66

.3
%

, 
–5

4.
4%

)

43
44

6.
9

(2
85

67
.1

, 
58

22
1.

8)

43
8.

0
(2

89
.9

, 5
86

.1
)

31
74

9.
3

(2
17

37
.2

, 
41

94
4.

7)

19
4.

9
(1

36
.5

, 2
51

.6
)

–2
.9

%
 

(–
3.

1%
, 

–2
.8

%
)

–5
5.

5%
(–

60
.6

%
, 

–4
7.

8%
)

Sy
ri

an
 A

ra
b 

Re
pu

bl
ic

93
7.

1
(2

70
.7

, 
16

39
.0

)

18
.2

(5
.3

, 3
1.

7)
14

03
.4

(3
83

.1
, 

26
35

.9
)

13
.4

 
(3

.6
, 2

4.
8)

–1
.5

%
 

(–
1.

6%
, 

–1
.3

%
)

–2
6.

3%
 

(–
48

.7
%

, 
0.

2%
)

29
41

2.
3

(9
10

0.
2,

 
50

97
5.

0)

47
6.

9
(1

49
.4

, 8
23

.7
)

41
25

0.
7

(1
28

05
.4

, 
75

10
8.

1)

32
2.

2
(1

01
.2

, 5
76

.4
)

–1
.7

%
(–

1.
9%

,
 –

1.
5%

)

–3
2.

4%
 

(–
51

.3
%

, 
–7

.6
%

)

Ta
iw

an
 

(P
ro

vi
nc

e 
of

 
C

hi
na

)

22
60

.0
(1

44
0.

8,
 

30
32

.5
)

15
.8

 
(9

.9
, 2

1.
5)

44
53

.3
(3

03
0.

1,
 

62
30

.2
)

11
.3

(7
.7

, 1
5.

8)
–1

.6
%

 
(–

1.
7%

,
 –

1.
4%

)

–2
8.

3%
(–

46
.7

%
, 

3.
2%

)

67
72

1.
8

(4
58

24
.2

, 
88

75
0.

7)

40
4.

8
(2

69
.9

, 5
34

.6
)

13
34

05
.5

(9
56

09
.8

, 
17

78
09

.5
)

35
3.

0
(2

53
.9

, 4
69

.8
)

–0
.8

%
 

(–
0.

9%
, 

–0
.6

%
)

–1
2.

8%
(–

32
.1

%
, 

18
.5

%
)

Ta
jik

is
ta

n
32

9.
8

(8
8.

5,
 5

44
.7

)
11

.9
 

(3
.2

, 1
9.

7)
62

8.
1

(1
90

.1
, 

10
61

.3
)

16
.1

 
(4

.8
, 2

7.
3)

1.
4%

(1
.1

%
, 1

.6
%

)
35

.4
%

(6
.2

%
, 7

0.
2%

)
89

04
.0

(2
72

0.
8,

 
14

45
7.

0)

30
4.

1 
(9

1.
9,

 4
94

.2
)

18
31

4.
1

(6
25

0.
1,

 
30

51
1.

7)

34
8.

7
(1

17
.1

, 5
77

.2
)

0.
7%

(0
.3

%
, 1

.1
%

)
14

.7
%

 
(–

9.
2%

, 
44

.4
%

)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Worldwide burden attributable to diet high in red meat from 1990 to 2019

Arch Med Sci 25

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

Th
ai

la
nd

20
56

.9
(8

52
.0

, 
31

70
.3

)

6.
1 

(2
.6

, 9
.4

)
43

64
.8

(1
99

7.
6,

 
70

93
.1

)

4.
4

(2
.0

, 7
.1

)
–1

.7
%

 
(–

1.
9%

,
 –

1.
5%

)

–2
8.

4%
(–

48
.3

%
,

 –
0.

6%
)

66
75

0.
5

(2
87

42
.5

, 
10

09
69

.3
)

16
5.

3 
(7

2.
9,

 2
48

.8
)

13
87

33
.5

(6
76

24
.2

, 
21

34
57

.0
)

13
9.

9
(6

8.
1,

 2
16

.1
)

–1
.2

%
(–

1.
4%

, 
–1

.0
%

)

–1
5.

4%
(–

37
.5

%
, 

16
.2

%
)

Ti
m

or
–L

es
te

15
.9

 
(5

.7
, 2

6.
4)

6.
0 

(2
.4

, 9
.7

)
65

.1
 

(2
5.

5,
 1

08
.5

)
8.

8 
(3

.5
, 1

4.
4)

1.
3%

(1
.2

%
, 1

.5
%

)
46

.1
%

(9
.1

%
, 9

0.
2%

)
55

3.
2

(2
13

.4
, 9

19
.8

)
15

7.
0

(6
4.

8,
 2

52
.4

)
19

23
.7

(7
97

.6
, 

31
42

.5
)

22
7.

2
(9

5.
9,

 3
70

.4
)

1.
3%

(1
.1

%
, 1

.5
%

)
44

.8
%

(5
.2

%
, 8

9.
4%

)

To
go

51
.4

(1
9.

2,
 8

4.
4)

4.
5 

(1
.8

, 7
.3

)
14

5.
5

(5
4.

3,
 2

44
.6

)
4.

4 
(1

.8
, 7

.3
)

0.
1%

(0
.1

%
, 0

.2
%

)
–1

.7
%

 
(–

21
.1

%
, 

24
.5

%
)

16
03

.3
(6

15
.4

, 
26

42
.4

)

11
0.

9 
(4

3.
6,

 1
79

.9
)

46
15

.3
(1

78
1.

4,
 

78
03

.5
)

10
8.

9
(4

4.
6,

 1
80

.4
)

0.
1%

(0
.1

%
, 0

.2
%

)
–1

.8
%

(–
23

.4
%

, 
26

.0
%

)

To
ke

la
u

0.
2 

(0
.1

, 0
.4

)
19

.1
(8

.6
, 3

0.
2)

0.
2

(0
.1

, 0
.4

)
18

.6
 

(8
.8

, 2
9.

3)
–0

.1
%

 
(–

0.
2%

, 0
.0

%
)

–2
.6

%
(–

27
.6

%
, 

32
.7

%
)

7.
0 

(3
.3

, 1
0.

9)
54

0.
1

(2
55

.9
, 8

45
.5

)
7.

2
(3

.6
, 1

1.
5)

54
1.

0
(2

71
.7

, 8
56

.3
)

0.
0%

 
(–

0.
1%

, 0
.1

%
)

0.
2%

 
(–

27
.0

%
, 

40
.3

%
)

To
ng

a
7.

0 
(3

.5
, 1

0.
6)

13
.3

 
(6

.7
, 2

0.
2)

10
.8

 
(5

.4
, 1

6.
8)

13
.8

 
(7

.0
, 2

1.
5)

0.
2%

(0
.0

%
, 0

.3
%

)
3.

7%
 

(–
20

.7
%

, 
35

.2
%

)

22
0.

7
(1

13
.6

, 3
25

.5
)

37
3.

2
(1

92
.4

, 5
52

.5
)

32
1.

8
(1

68
.4

, 4
86

.5
)

39
6.

1
(2

07
.9

, 5
97

.8
)

0.
2%

(0
.1

%
, 0

.3
%

)
6.

1%
 

(–
18

.6
%

, 
39

.5
%

)

Tr
in

id
ad

 
an

d 
To

ba
go

10
0.

6
(4

3.
2,

 1
52

.9
)

12
.7

 
(5

.4
, 1

9.
3)

16
4.

6
(7

1.
5,

 2
71

.1
)

9.
0 

(3
.9

, 1
4.

8)
–1

.3
%

 
(–

1.
5%

,
 –

1.
1%

)

–2
9.

1%
(–

47
.7

%
,

 –
2.

8%
)

28
64

.1
(1

26
2.

3,
 

43
49

.8
)

33
0.

4
(1

46
.2

, 5
02

.1
)

46
88

.7
(2

13
4.

9,
 

76
43

.6
)

25
2.

9
(1

14
.9

, 4
11

.6
)

–1
.0

%
(–

1.
2%

, 
–0

.8
%

)

–2
3.

4%
 

(–
42

.5
%

, 
2.

5%
)

Tu
ni

si
a

42
5.

7
(1

33
.3

, 7
25

.6
)

9.
8 

(3
.1

, 1
6.

7)
88

6.
2

(2
92

.7
, 

16
16

.0
)

7.
7

(2
.5

, 1
4.

0)
–1

.1
%

(–
1.

2%
, 

–1
.0

%
)

–2
1.

8%
 

(–
42

.8
%

, 
6.

9%
)

12
02

3.
0

(4
12

6.
7,

 
19

88
4.

4)

23
0.

0 
(7

9.
8,

 3
80

.0
)

23
93

2.
9

(8
98

1.
4,

 
40

90
8.

6)

18
7.

8 
(7

0.
2,

 3
20

.5
)

–1
.0

%
 

(–
1.

1%
,

 –
0.

9%
)

–1
8.

3%
 

(–
39

.3
%

, 
17

.5
%

)

Tu
rk

ey
36

81
.3

(1
21

6.
2,

 
62

71
.1

)

10
.7

 
(3

.6
, 1

8.
1)

51
71

.6
(2

06
7.

8,
 

86
26

.1
)

6.
1 

(2
.4

, 1
0.

2)
–1

.8
%

 
(–

2.
2%

, 
–1

.4
%

)

–4
2.

9%
 

(–
55

.8
%

, 
–1

8.
9%

)

10
75

78
.1

(3
78

05
.0

, 
18

04
65

.0
)

27
6.

0 
(9

7.
0,

 4
58

.2
)

13
74

87
.3

(6
21

40
.9

, 
22

22
00

.9
)

15
3.

0
(6

9.
1,

 2
46

.0
)

–2
.0

%
(–

2.
4%

, 
–1

.6
%

)

–4
4.

6%
 

(–
57

.9
%

, 
–1

9.
0%

)

Tu
rk

m
en

i-
st

an
58

5.
9

(2
68

.0
, 9

13
.9

)
33

.0
(1

4.
4,

 5
2.

5)
17

69
.1

(1
04

7.
1,

 
25

69
.5

)

47
.1

(2
6.

6,
 6

9.
5)

1.
2%

(0
.9

%
, 1

.4
%

)
42

.6
%

(7
.1

%
, 

12
5.

5%
)

16
95

7.
0

(8
83

2.
8,

 
25

27
8.

4)

82
6.

5
(4

15
.7

, 
12

52
.2

)

54
08

6.
2

(3
54

43
.7

, 
75

54
5.

8)

12
47

.8
(8

01
.1

, 
17

60
.0

)

1.
5%

(1
.2

%
, 1

.8
%

)
51

.0
%

(1
2.

9%
, 

12
6.

0%
)

Tu
va

lu
1.

5
(0

.7
, 2

.4
)

23
.3

 
(1

0.
4,

 3
6.

6)
2.

2 
(1

.0
, 3

.5
)

22
.7

 
(1

0.
2,

 3
6.

1)
–0

.1
%

 
(–

0.
2%

, 
–0

.1
%

)

–2
.4

%
 

(–
30

.8
%

, 
38

.3
%

)

50
.1

 
(2

2.
5,

 7
7.

5)
67

2.
3

(3
05

.6
, 

10
40

.2
)

71
.3

(3
3.

5,
 1

12
.9

)
66

5.
9

(3
09

.9
, 

10
47

.9
)

–0
.1

%
(–

0.
1%

, 0
.0

%
)

–1
.0

%
(–

29
.1

%
, 

40
.1

%
)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Dan Liu, Qingyang Shi, Gaiping Cheng, Qiaorong Huang, Sheyu Li

26 Arch Med Sci

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

U
ga

nd
a

32
2.

6
(1

35
.9

, 5
13

.0
)

5.
5

(2
.4

, 8
.6

)
81

0.
0

(3
49

.7
, 

12
82

.2
)

6.
2 

(2
.9

, 9
.7

)
0.

2%
 

(–
0.

1%
, 0

.4
%

)
14

.0
%

 
(–

11
.0

%
, 

46
.9

%
)

96
94

.7
(4

11
3.

8,
 

15
27

8.
2)

13
7.

6 
(6

0.
2,

 2
16

.9
)

26
04

4.
8

(1
20

05
.2

, 
41

06
3.

4)

16
0.

7 
(7

5.
7,

 2
48

.6
)

0.
2%

 
(–

0.
1%

, 0
.5

%
)

16
.8

%
 

(–
10

.5
%

, 
51

.4
%

)

U
kr

ai
ne

17
30

0.
2

(7
81

8.
8,

 
27

25
8.

6)

26
.0

(1
1.

5,
 4

1.
4)

17
74

5.
4

(5
71

2.
9,

 
31

37
1.

1)

23
.8

 
(7

.8
, 4

2.
0)

–0
.9

%
 

(–
1.

1%
,

 –
0.

6%
)

–8
.7

%
 

(–
38

.5
%

, 
11

.6
%

)

40
55

50
.3

(2
04

15
9.

6,
 

60
69

38
.9

)

58
6.

7
(2

97
.7

, 8
77

.6
)

39
84

88
.9

(1
54

84
6.

0,
 

67
13

58
.7

)

56
2.

3
(2

25
.1

, 9
41

.2
)

–0
.7

%
 

(–
1.

0%
, 

–0
.4

%
)

–4
.2

%
 

(–
32

.2
%

, 
16

.8
%

)

U
ni

te
d 

A
ra

b 
Em

ir
at

es
14

9.
7

(8
5.

1,
 2

27
.0

)
36

.6
(2

0.
4,

 5
4.

9)
55

0.
9

(2
29

.4
, 9

74
.9

)
13

.9
 

(6
.5

, 2
2.

9)
–3

.6
%

 
(–

4.
0%

, 
–3

.2
%

)

–6
2.

1%
 

(–
75

.5
%

,
 –

50
.0

%
)

61
46

.1
(3

71
7.

1,
 

90
19

.4
)

89
3.

9
(5

33
.0

, 
12

85
.1

)

26
08

0.
2

(1
28

55
.4

, 
43

41
9.

1)

36
6.

9
(1

83
.5

, 5
93

.5
)

–3
.4

%
(–

3.
6%

, 
–3

.1
%

)

–5
9.

0%
 

(–
73

.6
%

, 
–4

5.
9%

)

U
ni

te
d 

K
in

gd
om

16
66

3.
0

(8
38

0.
4,

 
25

08
1.

7)

18
.6

 
(9

.5
, 2

8.
0)

89
35

.4
(4

72
5.

1,
 

13
52

9.
0)

6.
7

(3
.6

, 1
0.

1)
–4

.0
%

 
(–

4.
3%

, 
–3

.7
%

)

–6
3.

9%
(–

68
.4

%
,

 –
56

.4
%

)

36
30

95
.2

(1
98

43
9.

4,
 

52
92

73
.4

)

43
5.

5
(2

40
.8

, 6
30

.7
)

20
94

41
.4

(1
31

19
1.

4,
 

28
92

88
.5

)

19
0.

2
(1

20
.4

, 2
59

.6
)

–3
.1

%
 

(–
3.

5%
, 

–2
.8

%
)

–5
6.

3%
 

(–
62

.7
%

, 
–4

3.
6%

)

U
ni

te
d 

Re
pu

bl
ic

 o
f 

Ta
nz

an
ia

62
0.

2
(2

53
.4

, 9
78

.2
)

6.
1 

(2
.6

, 9
.7

)
11

99
.8

(5
24

.7
, 

19
13

.4
)

5.
4 

(2
.5

, 8
.5

)
–0

.5
%

 
(–

0.
7%

,
 –

0.
2%

)

–1
2.

7%
 

(–
31

.1
%

, 
13

.3
%

)

18
56

3.
4

(7
64

7.
9,

 
29

34
6.

8)

15
4.

9 
(6

5.
7,

 2
44

.4
)

35
48

1.
2

(1
59

05
.2

, 
56

66
4.

8)

13
1.

0 
(6

1.
1,

 2
06

.0
)

–0
.6

%
 

(–
0.

9%
, 

–0
.4

%
)

–1
5.

5%
 

(–
35

.2
%

, 
11

.9
%

)

U
ni

te
d 

St
at

es
 o

f 
A

m
er

ic
a

59
84

1.
0

(3
11

27
.8

, 
88

85
4.

8)

18
.7

(9
.8

, 2
7.

6)
65

65
2.

5
(3

70
13

.5
, 

94
39

0.
8)

11
.5

(6
.6

, 1
6.

4)
–2

.0
%

(–
2.

2%
, 

–1
.9

%
)

–3
8.

5%
 

(–
44

.3
%

,
 –

27
.1

%
)

14
88

94
5.

0
(8

93
53

7.
8,

 
20

72
26

9.
0)

49
3.

5
(2

98
.4

, 6
81

.8
)

17
53

97
2.

2
(1

16
97

91
.2

, 
23

19
93

7.
9)

34
6.

5
(2

33
.5

, 4
55

.3
)

–1
.3

%
(–

1.
4%

, 
–1

.2
%

)

–2
9.

8%
 

(–
37

.4
%

, 
–1

6.
2%

)

U
ni

te
d 

St
at

es
 

V
ir

gi
n 

Is
la

nd
s

8.
8 

(3
.6

, 1
4.

2)
11

.4
(4

.6
, 1

8.
6)

19
.5

(8
.4

, 3
1.

2)
11

.3
(4

.8
, 1

8.
0)

0.
2%

(0
.0

%
, 0

.4
%

)
–0

.9
%

(–
18

.5
%

, 
27

.1
%

)

25
5.

1
(1

11
.3

, 4
04

.5
)

27
9.

9
(1

22
.6

, 4
44

.1
)

50
3.

8
(2

36
.6

, 7
77

.7
)

29
2.

0
(1

38
.6

, 4
50

.6
)

0.
3%

(0
.2

%
, 0

.5
%

)
4.

3%
(–

16
.7

%
, 

36
.5

%
)

U
ru

gu
ay

12
69

.7
(8

97
.0

, 
16

43
.4

)

33
.5

 
(2

3.
6,

 4
3.

4)
96

5.
5

(6
93

.0
, 

12
45

.9
)

16
.7

 
(1

2.
3,

 2
1.

3)
–2

.7
%

 
(–

2.
9%

, 
–2

.5
%

)

–5
0.

1%
(–

56
.0

%
,

 –
43

.2
%

)

29
26

0.
6

(2
13

36
.6

, 
36

63
5.

2)

79
0.

5
(5

79
.6

, 9
89

.3
)

20
47

4.
2

(1
55

29
.1

, 
25

39
6.

2)

41
0.

4
(3

15
.5

, 5
07

.7
)

–2
.6

%
 

(–
2.

8%
, 

–2
.4

%
)

–4
8.

1%
 

(–
53

.7
%

,
 –

41
.5

%
)

U
zb

ek
is

ta
n

24
64

.8
(1

02
7.

1,
 

39
40

.4
)

22
.9

(9
.2

, 3
7.

1)
69

36
.0

(3
02

4.
2,

 
11

25
5.

1)

45
.7

(1
6.

8,
 7

7.
9)

2.
5%

(2
.0

%
, 3

.0
%

)
99

.3
%

(5
9.

5%
, 

13
6.

4%
)

65
95

3.
0

(3
13

86
.6

, 
10

00
87

.4
)

55
5.

6
(2

59
.8

, 8
49

.6
)

21
36

38
.9

(1
04

71
2.

0,
 

33
48

93
.8

)

97
8.

1
(4

46
.5

, 
15

56
.7

)

1.
9%

(1
.6

%
, 2

.3
%

)
76

.1
%

(4
5.

5%
, 

11
1.

5%
)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Worldwide burden attributable to diet high in red meat from 1990 to 2019

Arch Med Sci 27

Co
un

tr
y

19
90

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

20
19

 n
o.

  
of

 d
ea

th
s

(9
5%

 U
I)

20
19

 
ag

e-
st

an
da

rd
-

iz
ed

 d
ea

th
 

ra
te

 p
er

 
10

0,
00

0
(9

5%
 U

I)

19
90

-2
01

9 
EA

PC
 %

(9
5%

 U
I)

Pe
rc

en
ta

ge
 

ch
an

ge
 in

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

s,
 

19
90

–2
01

9

19
90

 D
A

LY
 n

o.
(9

5%
 U

I)
19

90
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

20
19

 D
A

LY
 n

o.
(9

5%
 U

I)
20

19
 

ag
e-

st
an

da
rd

-
iz

ed
 D

A
LY

 r
at

e 
pe

r 
10

0,
00

0
(9

5%
 U

I)

19
90

–2
01

9 
EA

PC
 %

.
Pe

rc
en

ta
ge

 
ch

an
ge

 in
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
es

, 
19

90
–2

01
9

V
an

ua
tu

21
.6

(1
0.

4,
 3

5.
0)

32
.6

 
(1

5.
4,

 5
2.

6)
58

.1
(2

7.
2,

 9
4.

2)
34

.0
 

(1
6.

1,
 5

4.
5)

–0
.1

%
(–

0.
2%

, 0
.1

%
)

4.
4%

 
(–

20
.8

%
, 

40
.5

%
)

77
3.

3
(4

01
.9

, 
12

16
.8

)

96
0.

4
(5

02
.4

, 
15

20
.8

)

20
42

.0
(1

03
8.

9,
 

32
45

.8
)

10
19

.0
(5

16
.3

, 
16

12
.4

)

–0
.1

%
 

(–
0.

2%
, 0

.1
%

)
6.

1%
 

(–
20

.3
%

, 
44

.9
%

)

V
en

ez
ue

la
 

(B
ol

iv
ar

ia
n 

Re
pu

bl
ic

 o
f)

11
87

.3
(4

92
.2

, 
18

73
.6

)

12
.5

(5
.1

, 1
9.

8)
31

04
.5

(1
40

5.
0,

 
51

75
.5

)

10
.8

(4
.9

, 1
8.

0)
–0

.6
%

 
(–

0.
8%

,
 –

0.
4%

)

–1
3.

7%
 

(–
33

.3
%

, 
16

.3
%

)

36
58

8.
3

(1
66

14
.2

, 
55

67
1.

4)

33
5.

7
(1

52
.9

, 5
12

.7
)

91
16

9.
8

(4
59

84
.5

, 
14

49
78

.0
)

30
3.

5
(1

53
.0

, 4
81

.7
)

–0
.4

%
(–

0.
6%

, 
–0

.2
%

)

–9
.6

%
 

(–
29

.9
%

, 
20

.0
%

)

V
ie

t 
N

am
37

51
.3

(1
65

7.
9,

 
58

06
.0

)

9.
9 

(4
.4

, 1
5.

3)
15

16
1.

2
(9

04
0.

8,
 

21
70

9.
5)

17
.2

(1
0.

3,
 2

4.
6)

2.
4%

(2
.1

%
, 2

.7
%

)
74

.2
%

(2
4.

0%
, 

16
8.

7%
)

10
30

09
.5

(4
43

50
.7

, 
16

08
37

.6
)

24
7.

8
(1

08
.6

, 3
86

.5
)

44
48

03
.4

(2
62

52
3.

6,
 

62
99

76
.4

)

44
9.

0
(2

71
.3

, 6
32

.8
)

2.
6%

(2
.3

%
, 2

.9
%

)
81

.2
%

(2
5.

4%
, 

19
2.

2%
)

Ye
m

en
51

4.
5

(1
31

.9
, 9

21
.5

)
11

.0
 

(3
.1

, 1
9.

5)
11

71
.1

(3
64

.7
, 

21
36

.6
)

9.
2 

(2
.9

, 1
6.

6)
–0

.4
%

(–
0.

6%
, 

–0
.2

%
)

–1
6.

5%
(–

38
.1

%
, 

16
.8

%
)

16
27

0.
0

(4
30

6.
2,

 
29

17
7.

0)

28
4.

9 
(8

0.
3,

 5
06

.2
)

37
44

9.
1

(1
24

32
.6

, 
67

87
5.

2)

23
6.

4 
(7

9.
1,

 4
23

.7
)

–0
.4

%
 

(–
0.

6%
, 

–0
.2

%
)

–1
7.

0%
 

(–
40

.0
%

, 
22

.4
%

)

Za
m

bi
a

20
1.

9
(7

9.
0,

 3
20

.9
)

7.
5 

(3
.2

, 1
1.

8)
50

3.
4

(2
10

.3
, 8

10
.9

)
8.

0
(3

.7
, 1

2.
7)

0.
0%

 
(–

0.
1%

, 0
.1

%
)

6.
5%

 
(–

19
.3

%
, 

39
.1

%
)

64
04

.5
(2

58
5.

9,
 

10
15

4.
6)

19
5.

5 
(8

3.
3,

 3
06

.3
)

16
28

3.
0

(6
90

0.
8,

 
26

23
3.

0)

20
5.

2 
(9

0.
8,

 3
23

.8
)

–0
.1

%
(–

0.
3%

, 0
.0

%
)

4.
9%

(–
22

.2
%

, 
36

.7
%

)

Zi
m

ba
bw

e
21

4.
6

(9
0.

3,
 3

35
.0

)
6.

1 
(2

.6
, 9

.6
)

52
2.

8
(2

21
.9

, 8
45

.4
)

8.
4 

(3
.5

, 1
3.

6)
1.

7%
(1

.3
%

, 2
.0

%
)

37
.1

%
(7

.2
%

, 7
3.

7%
)

62
13

.0
(2

74
8.

1,
 

94
84

.2
)

14
5.

5 
(6

4.
2,

 2
22

.3
)

16
21

7.
8

(7
26

4.
6,

 
25

77
0.

1)

21
3.

3 
(9

4.
2,

 3
37

.5
)

1.
9%

(1
.5

%
, 2

.3
%

)
46

.6
%

(1
5.

1%
, 

84
.9

%
)

D
A

LY
 –

 d
is

ab
ili

ty
-a

dj
u

st
ed

 li
fe

 y
ea

r, 
EA

PC
 –

 e
st

im
at

ed
 a

nn
u

al
 p

er
ce

nt
ag

e 
ch

an
ge

, U
I –

 u
nc

er
ta

in
ty

 in
te

rv
al

.

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
I. 

Co
nt

.



Dan Liu, Qingyang Shi, Gaiping Cheng, Qiaorong Huang, Sheyu Li

28 Arch Med Sci

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
II.

 D
ie

t 
hi

gh
 in

 r
ed

 m
ea

t-
re

la
te

d 
is

ch
em

ic
 h

ea
rt

 d
is

ea
se

 d
ea

th
s 

an
d 

D
A

LY
s 

in
 d

iff
er

en
t 

ge
og

ra
ph

ic
 r

eg
io

ns

Ch
ar

ac
te

ri
st

ic
s

19
90

 n
o.

 o
f 

de
at

hs
 

(9
5%

U
I)

19
90

 
ag

e-
st

an
-

da
rd

iz
ed

 
D

ea
th

 r
at

e 
pe

r 
10

0,
00

0 
N

o.
 (

95
%

U
I)

20
19

 n
o.

 o
f 

de
at

hs
 

(9
5%

U
I)

20
19

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

 
pe

r 
10

0,
00

0 
(9

5%
U

I)

19
90

 D
A

LY
 n

o.
 

(9
5%

U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 D
A

LY
 r

at
e 

pe
r 

10
0,

00
0 

(9
5%

U
I)

20
19

 D
A

LY
 n

o.
 (

95
%

U
I)

20
19

 
ag

e-
st

an
-

da
rd

iz
ed

 
D

A
LY

 r
at

e 
pe

r 
10

0,
00

0 
N

o.
 

(9
5%

U
I)

O
ve

ra
ll

24
44

43
.0

 (
39

69
2.

7,
44

65
28

.0
)

7.
1 

(1
.1

, 1
2.

9)
35

12
08

.5
 

(5
58

90
.0

, 6
42

71
2.

1)
4.

5 
(0

.7
, 8

.3
)

56
98

58
8.

8 
(9

96
85

9.
9,

 1
02

53
69

5.
0)

14
3.

9
(2

4.
6,

 2
59

.9
)

77
42

34
6.

3 
 

(1
34

00
06

.5
, 1

40
77

67
3.

4)
94

.6
(1

6.
3,

 1
72

.3
)

Se
x Fe

m
al

e
10

74
92

.5
 

(1
63

29
.5

, 2
00

20
2.

5)
5.

6 
(0

.9
, 1

0.
5)

15
04

69
.1

 
(2

14
88

.0
, 2

82
24

2.
6)

3.
4 

(0
.5

, 6
.4

)
20

83
19

7.
8 

(3
21

70
4.

5,
 3

81
79

01
.1

)
10

0.
3 

(1
5.

3,
 1

84
.4

)
27

52
35

7.
6 

(4
37

16
0.

3,
 5

08
44

45
.0

)
63

.3
(1

0.
1,

 1
17

.0
)

M
al

e
13

69
50

.5
 

(2
40

01
.1

, 2
46

96
7.

2)
8.

7 
(1

.5
, 1

5.
8)

20
07

39
.4

(3
39

81
.3

, 3
64

21
8.

2)
5.

7 
(1

.0
, 1

0.
4)

36
15

39
0.

9 
(6

75
15

5.
4,

 6
46

81
52

.8
)

19
0.

1 
 

(3
4.

5,
 3

42
.7

)
49

89
98

8.
7

 (
91

19
44

.1
, 8

97
83

15
.9

)
12

7.
8

(2
3.

1,
 2

29
.5

)

So
ci

o-
de

m
og

ra
ph

ic
 in

de
x

H
ig

h 
SD

I
94

62
5.

2 
(1

82
91

.9
, 1

70
31

8.
9)

9.
2

(1
.8

, 1
6.

5)
76

37
3.

7
(1

35
93

.9
, 1

39
76

1.
8)

3.
8

(0
.7

, 6
.8

)
19

56
35

5.
9 

(4
31

65
6.

9,
 3

43
44

63
.1

)
19

3.
6

(4
3.

2,
 3

38
.5

)
13

90
84

4.
6 

(2
89

70
0.

6,
 2

48
84

11
.9

)
81

.3
 

(1
8.

0,
 1

43
.0

)

H
ig

h-
m

id
dl

e 
SD

I
95

35
3.

6 
(1

54
19

.0
, 1

75
71

6.
6)

10
.2

 (
1.

6,
 1

8.
9)

12
46

01
.4

(2
05

78
.5

, 2
30

47
6.

4)
6.

3 
(1

.0
, 1

1.
7)

22
19

69
7.

0 
(3

93
93

9.
2,

 4
05

30
63

.7
)

21
0.

0 
(3

6.
3,

 3
82

.2
)

25
78

44
0.

3 
(4

77
28

1.
7,

 4
67

25
49

.9
)

12
9.

7 
(2

4.
4,

 2
35

.2
)

M
id

dl
e 

SD
I

34
64

4.
3

 (
32

05
.4

, 6
76

11
.8

)
4.

0 
(0

.4
, 7

.8
)

10
23

22
.2

 
(1

38
74

.9
, 1

93
44

1.
9)

4.
6 

(0
.6

, 8
.8

)
95

49
13

.6
 

(8
11

63
.9

, 1
86

98
94

.6
)

87
.4

 (
7.

8,
 1

70
.9

)
24

69
05

4.
6 

(3
61

12
3.

5,
 4

64
65

62
.6

)
98

.3
 

(1
4.

1,
 1

85
.7

)

Lo
w

-m
id

dl
e 

SD
I

13
68

9.
9

 (
23

64
.9

, 2
51

27
.9

)
2.

7 
(0

.5
, 5

.0
)

35
39

8.
6 

(6
18

4.
1,

 6
47

60
.9

)
2.

8 
(0

.5
, 5

.2
)

38
87

60
.5

 
(6

69
35

.4
, 7

10
67

8.
5)

60
.4

 
(1

0.
3,

 1
10

.7
)

93
86

94
.9

 (
16

80
74

.0
, 1

72
12

44
.3

)
65

.3
 

(1
1.

6,
 1

19
.6

)

Lo
w

 S
D

I
60

12
.7

 
(6

54
.4

, 1
17

58
.3

)
2.

8
 (

0.
3,

 5
.5

)
12

34
6.

6 
(1

46
0.

7,
 2

42
12

.9
)

2.
5 

(0
.3

, 4
.9

)
17

60
80

.6
 

(1
73

38
.7

, 3
46

82
1.

1)
67

.2
 

(7
.1

, 1
31

.4
)

36
13

47
.5

 (
37

55
2.

7,
 7

15
23

3.
4)

61
.0

 (
6.

9,
 1

19
.8

)

G
eo

gr
ap

hi
c 

re
gi

on
s

A
nd

ea
n 

La
ti

n 
A

m
er

ic
a

56
4.

7
 (

44
.8

, 1
10

5.
6)

3.
0 

(0
.3

, 5
.8

)
11

34
.9

 
(9

5.
3,

 2
28

7.
2)

2.
1 

(0
.2

, 4
.2

)
14

22
2.

3 
(9

43
.8

, 2
78

48
.9

)
64

.4
 (

4.
6,

 1
25

.9
)

25
85

1.
8 

(1
91

3.
3,

 5
25

72
.9

)
44

.9
 (

3.
3,

 9
1.

4)

A
us

tr
al

as
ia

38
16

.6
 

(1
34

8.
7,

 6
09

2.
9)

16
.9

 (
5.

9,
 2

7.
0)

28
01

.0
 

(9
58

.3
, 4

57
8.

3)
5.

2
 (

1.
9,

 8
.5

)
79

65
8.

9
 (

30
26

1.
5,

 1
24

48
3.

0)
34

6.
6

(1
32

.6
, 5

41
.)

47
05

3.
7 

(1
77

39
.1

, 7
46

42
.6

)
10

1.
4

(4
0.

1,
 1

59
.4

)

C
ar

ib
be

an
13

23
.6

 
(9

9.
9,

 2
61

0.
6)

5.
4

 (
0.

4,
 1

0.
7)

19
40

.2
 

(1
44

.7
, 3

95
6.

8)
3.

7 
(0

.3
, 7

.6
)

30
94

2.
9

 (
20

30
.4

, 6
07

31
.0

)
11

7.
3

 (
7.

9,
 2

30
.6

)
43

70
7.

3 
(2

86
1.

9,
 8

90
86

.3
)

84
.6

 
(5

.5
, 1

72
.7

)

C
en

tr
al

 A
si

a
63

46
.9

 
(1

00
6.

5,
 1

17
27

.3
)

14
.7

 (
2.

2,
 2

7.
3)

10
11

2.
1 

(1
47

5.
4,

 1
92

98
.6

)
16

.3
(2

.2
, 3

1.
3)

15
54

53
.4

 
(2

72
77

.2
, 2

82
11

0.
8)

32
5.

5 
(5

5.
9,

 5
92

.1
)

25
36

10
.1

 
(4

15
58

.0
, 4

76
34

4.
3)

33
6.

0 
(5

3.
1,

 6
36

.2
)



Worldwide burden attributable to diet high in red meat from 1990 to 2019

Arch Med Sci 29

Ch
ar

ac
te

ri
st

ic
s

19
90

 n
o.

 o
f 

de
at

hs
 

(9
5%

U
I)

19
90

 
ag

e-
st

an
-

da
rd

iz
ed

 
D

ea
th

 r
at

e 
pe

r 
10

0,
00

0 
N

o.
 (

95
%

U
I)

20
19

 n
o.

 o
f 

de
at

hs
 

(9
5%

U
I)

20
19

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

 
pe

r 
10

0,
00

0 
(9

5%
U

I)

19
90

 D
A

LY
 n

o.
 

(9
5%

U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 D
A

LY
 r

at
e 

pe
r 

10
0,

00
0 

(9
5%

U
I)

20
19

 D
A

LY
 n

o.
 (

95
%

U
I)

20
19

 
ag

e-
st

an
-

da
rd

iz
ed

 
D

A
LY

 r
at

e 
pe

r 
10

0,
00

0 
N

o.
 

(9
5%

U
I)

C
en

tr
al

 E
ur

op
e

18
92

0.
6

 (
23

11
.8

, 3
61

23
.6

)
14

.2
 

(1
.7

, 2
7.

1)
16

94
0.

6 
(2

33
9.

1,
 3

24
23

.5
)

7.
9 

(1
.1

, 1
5.

1)
42

39
22

.6
 

(5
71

65
.3

, 7
92

87
3.

7)
29

7.
7 

(4
0.

4,
 5

56
.6

)
30

88
17

.3
 

(5
12

65
.7

, 5
74

63
6.

0)
15

4.
7 

(2
6.

4,
 2

84
.7

)

C
en

tr
al

 L
at

in
 A

m
er

ic
a

35
98

.5
 

(2
71

.9
, 7

10
9.

6)
4.

8 
(0

.4
, 9

.4
)

86
04

.2
 (

79
5.

2,
 1

71
11

.0
)

3.
7

 (
0.

3,
 7

.4
)

90
91

6.
5 

(6
56

6.
3,

 1
79

85
3.

6)
10

1.
9

 (
7.

6,
 2

01
.8

)
19

42
19

.0
 

(1
91

07
.9

, 3
84

39
3.

9)
80

.5
 

(7
.9

, 1
59

.6
)

C
en

tr
al

 S
ub

-S
ah

ar
an

 
A

fr
ic

a
47

1.
2 

(5
8.

7,
 9

34
.0

)
2.

4 
(0

.3
, 4

.7
)

91
5.

0 
(1

15
.8

, 1
90

3.
4)

1.
9 

(0
.3

, 3
.9

)
13

70
8.

7 
(1

54
2.

7,
 2

74
09

.4
)

54
.7

 (
6.

7,
 1

08
.3

)
26

11
4.

2
 (

29
07

.7
, 5

48
94

.0
)

43
.7

 
(5

.5
, 9

1.
1)

Ea
st

 A
si

a
25

91
4.

8
 (

20
49

.4
, 5

27
64

.4
)

3.
7

 (
0.

3,
 7

.4
)

10
01

56
.8

 
(1

53
21

.0
, 1

92
69

9.
9)

5.
6

 (
0.

8,
 1

0.
8)

72
82

56
.7

 
(5

44
71

.9
, 1

47
28

80
.8

)
80

.2
 (

6.
2,

 1
62

.4
)

22
74

30
5.

6 
(4

25
94

9.
1,

 4
19

08
30

.7
)

11
4.

4 
(2

0.
7,

 2
11

.8
)

Ea
st

er
n 

Eu
ro

pe
43

83
7.

8 
(7

39
4.

9,
 8

04
87

.2
)

17
.3

 
(2

.8
, 3

1.
9)

42
67

3.
5 

(4
66

8.
6,

 8
42

80
.6

)
12

.6
 

(1
.4

, 2
4.

7)
98

98
85

.0
 

(1
81

69
6.

7,
 1

77
92

97
.9

)
36

7.
1 

(6
7.

4,
 6

61
.1

)
84

30
53

.2
 

(8
93

51
.2

, 1
66

39
98

.9
)

25
6.

6
(2

7.
4,

 5
07

.7
)

Ea
st

er
n 

Su
b-

Sa
ha

ra
n 

A
fr

ic
a

13
40

.9
 

(1
33

.0
, 2

64
5.

9)
2.

0 
(0

.2
, 4

.0
)

28
55

.8
 

(2
46

.5
, 5

94
0.

8)
2.

0 
(0

.2
, 4

.0
)

38
81

7.
3 

(3
36

7.
5,

 7
68

44
.0

)
47

.1
 

(4
.5

, 9
3.

2)
80

90
1.

6
 (

59
06

.6
, 1

69
33

4.
4)

44
.2

 (
3.

7,
 9

1.
8)

H
ig

h-
in

co
m

e 
A

si
a 

Pa
ci

fi
c

47
20

.6
 

(3
51

.1
, 9

37
3.

7)
2.

6 
(0

.2
, 5

.2
)

52
87

.9
 

(4
87

.2
, 1

06
71

.9
)

1.
1 

(0
.1

, 2
.1

)
10

28
19

.3
 

(6
52

4.
6,

 2
04

03
8.

5)
52

.2
 

(3
.4

, 1
03

.8
)

87
49

1.
9 

(8
41

7.
4,

 1
70

09
5.

8)
23

.1
 

(2
.4

, 4
4.

1)

H
ig

h-
in

co
m

e 
N

or
th

 
A

m
er

ic
a

38
18

5.
1 

(7
69

9.
1,

 6
90

38
.8

)
10

.8
 

(2
.3

, 1
9.

4)
35

57
4.

9 
(7

50
2.

9,
 6

43
62

.6
)

5.
5

 (
1.

2,
 9

.9
)

80
31

38
.4

 
(1

83
09

6.
5,

 1
39

86
74

.6
)

24
0.

5
(5

5.
9,

 4
17

.7
)

68
80

17
.0

 
(1

62
31

2.
2,

 1
20

70
67

.0
)

12
0.

1 
(2

9.
3,

 2
08

.1
)

N
or

th
 A

fr
ic

a 
an

d 
M

id
dl

e 
Ea

st
13

20
0.

4 
(9

89
.9

, 2
60

94
.9

)
8.

3 
(0

.7
, 1

6.
3)

22
99

7.
0

 (
17

77
.0

, 4
61

53
.7

)
5.

7 
(0

.5
, 1

1.
4)

37
25

21
.3

 
(2

41
01

.7
, 7

42
78

6.
0)

19
6.

8 
(1

4.
0,

 3
90

.1
)

60
85

46
.4

 
(3

99
01

.7
, 1

24
15

54
.9

)
12

8.
3 

(9
.2

, 2
59

.3
)

O
ce

an
ia

20
5.

5 
(1

3.
1,

 4
31

.0
)

6.
9 

(0
.5

, 1
4.

5)
48

7.
0 

(2
9.

7,
 1

03
2.

1)
6.

9 
(0

.5
, 1

4.
3)

67
98

.9
 (

40
4.

2,
 1

44
41

.8
)

18
6.

4
(1

1.
7,

 3
92

.5
)

15
83

3.
6 

(8
80

.3
, 3

39
00

.4
)

18
1.

0 
(1

1.
0,

 3
82

.9
)

So
ut

h 
A

si
a

89
34

.4
 

(2
06

9.
0,

 1
59

38
.4

)
1.

8
 (

0.
4,

 3
.2

)
22

80
4.

1
 (

47
08

.1
, 4

20
08

.6
)

1.
7 

(0
.4

, 3
.2

)
26

51
27

.3
 (

59
80

5.
4,

 4
75

36
3.

1)
42

.0
 

(9
.7

, 7
5.

4)
63

56
08

.6
 (

11
92

25
.3

, 1
18

36
48

.2
)

42
.1

 
(8

.2
, 7

8.
2)

So
ut

he
as

t 
A

si
a

48
89

.0
 

(5
57

.7
, 9

41
2.

9)
2.

1
 (

0.
3,

 4
.0

)
15

09
3.

5 
(1

44
8.

4,
 2

95
18

.7
)

2.
7 

(0
.3

, 5
.2

)
14

00
04

.6
 

(1
38

73
.6

, 2
72

08
9.

2)
49

.4
 

(5
.4

, 9
5.

2)
41

20
95

.7
 (

34
32

2.
0,

 8
09

54
4.

6)
63

.3
 

(5
.6

, 1
24

.1
)

So
ut

he
rn

 L
at

in
 

A
m

er
ic

a
59

25
.7

 
(2

05
8.

3,
 9

57
7.

1)
13

.8
 

(4
.8

, 2
2.

4)
52

76
.3

 
(1

76
5.

0,
 8

47
1.

6)
6.

3 
(2

.1
, 1

0.
1)

13
39

41
.2

 
(5

07
90

.1
, 2

10
70

2.
4)

29
3.

1
(1

10
.9

, 4
64

.0
)

10
78

28
.1

 
(4

13
35

.1
, 1

70
56

9.
9)

13
3.

1 
(5

1.
9,

 2
10

.2
)

So
ut

he
rn

 S
ub

-S
ah

ar
an

 
A

fr
ic

a
86

5.
8 

(6
0.

5,
 1

76
8.

3)
3.

3 
(0

.2
, 6

.8
)

17
54

.3
 (

13
9.

1,
 3

51
7.

2)
3.

5
 (

0.
3,

 7
.0

)
24

58
8.

9 
(1

60
7.

2,
 4

99
51

.0
)

80
.7

 
(5

.4
, 1

64
.2

)
45

13
2.

2 
(3

51
8.

7,
 8

97
03

.0
)

76
.0

 (
6.

0,
 1

51
.6

)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
II.

 C
on

t.



Dan Liu, Qingyang Shi, Gaiping Cheng, Qiaorong Huang, Sheyu Li

30 Arch Med Sci

Ch
ar

ac
te

ri
st

ic
s

19
90

 n
o.

 o
f 

de
at

hs
 

(9
5%

U
I)

19
90

 
ag

e-
st

an
-

da
rd

iz
ed

 
D

ea
th

 r
at

e 
pe

r 
10

0,
00

0 
N

o.
 (

95
%

U
I)

20
19

 n
o.

 o
f 

de
at

hs
 

(9
5%

U
I)

20
19

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

 
pe

r 
10

0,
00

0 
(9

5%
U

I)

19
90

 D
A

LY
 n

o.
 

(9
5%

U
I)

19
90

 
ag

e-
st

an
da

rd
-

iz
ed

 D
A

LY
 r

at
e 

pe
r 

10
0,

00
0 

(9
5%

U
I)

20
19

 D
A

LY
 n

o.
 (

95
%

U
I)

20
19

 
ag

e-
st

an
-

da
rd

iz
ed

 
D

A
LY

 r
at

e 
pe

r 
10

0,
00

0 
N

o.
 

(9
5%

U
I)

Tr
op

ic
al

 L
at

in
 A

m
er

ic
a

62
10

.8
 

(6
71

.5
, 1

19
68

.0
)

7.
5

(0
.8

, 1
4.

5)
14

25
3.

8
 (

42
30

.3
, 2

38
98

.6
)

5.
9 

(1
.7

, 1
0.

0)
17

16
56

.4
 (

19
18

1.
2,

 3
29

92
5.

4)
17

3.
2 

(1
9.

0,
 3

34
.4

)
37

27
71

.2
 

(1
24

73
8.

7,
 6

11
51

4.
2)

14
9.

5 
(4

9.
4,

 2
45

.6
)

W
es

te
rn

 E
ur

op
e

53
30

7.
3 

(1
01

55
.4

, 9
58

19
.6

)
9.

4 
(1

.8
, 1

6.
8)

35
58

2.
7

 (
58

19
.0

, 6
59

85
.5

)
3.

5 
(0

.6
, 6

.4
)

10
64

24
0.

9 
(2

30
09

2.
1,

 1
86

58
76

.1
)

19
6.

0 
(4

4.
3,

 3
41

.1
)

56
83

06
.7

 
(1

08
85

3.
7,

 1
02

33
26

.3
)

68
.0

 (
14

.5
, 1

19
.9

)

W
es

te
rn

 S
ub

-S
ah

ar
an

 
A

fr
ic

a
18

62
.7

 (
17

8.
3,

 3
78

0.
7)

2.
4

 (
0.

3,
 4

.9
)

39
62

.7
 

(3
53

.7
, 8

07
9.

0)
2.

4 
(0

.2
, 5

.0
)

47
96

7.
2 

(3
92

1.
0,

 9
84

51
.5

)
52

.5
 

(4
.7

, 1
06

.9
)

10
30

81
.0

 (
76

43
.2

, 2
14

13
0.

1)
51

.2
 (

4.
4,

 1
05

.0
)

D
A

LY
 –

 d
is

ab
ili

ty
-a

dj
u

st
ed

 li
fe

 y
ea

r, 
SD

I –
 s

oc
io

-d
em

og
ra

ph
ic

 in
de

x,
 U

I –
 u

nc
er

ta
in

ty
 in

te
rv

al
.

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
II.

 C
on

t.



Worldwide burden attributable to diet high in red meat from 1990 to 2019

Arch Med Sci 31

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
III

. D
ie

t 
hi

gh
 in

 r
ed

 m
ea

t-
re

la
te

d 
di

ab
et

es
 m

el
lit

us
 d

ea
th

s 
an

d 
D

A
LY

s 
in

 d
iff

er
en

t 
ge

og
ra

ph
ic

 r
eg

io
ns

Ch
ar

ac
te

ri
st

ic
s

19
90

 n
o.

 o
f 

de
at

hs
 

(9
5%

 U
I)

19
90

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

 
pe

r 
10

0,
00

0 
(9

5%
 U

I)

20
19

 n
o.

 o
f 

de
at

hs
 

(9
5%

 U
I)

20
19

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

 
pe

r 
10

0,
00

0 
(9

5%
 U

I)

19
90

 D
A

LY
 n

o.
 (

95
%

 
U

I)
19

90
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
e 

pe
r 

10
0,

00
0 

(9
5%

 U
I)

20
19

 D
A

LY
 N

o.
 (

95
%

 U
I)

20
19

 
ag

e-
st

an
-

da
rd

iz
ed

 
D

A
LY

 r
at

e 
pe

r 
10

0,
00

0 
N

o.
 

(9
5%

 U
I)

O
ve

ra
ll

34
53

3.
6 

(1
91

50
.8

, 4
83

90
.1

)
1.

0 
(0

.5
, 1

.3
)

82
06

7.
1 

(4
60

08
.5

, 1
15

07
8.

3)
1.

0 
(0

.6
, 1

.5
)

15
24

14
1.

8 
(8

72
99

2.
7,

 2
20

72
00

.3
)

37
.9

 
(2

1.
8,

 5
4.

6)
41

23
24

5.
2 

(2
43

40
79

.5
, 5

96
24

69
.7

)
49

.8
 

(2
9.

4,
 7

2.
0)

Se
x Fe

m
al

e
19

82
6.

7 
(1

08
30

.4
, 2

79
35

.9
)

1.
0 

(0
.5

, 1
.4

)
41

86
3.

9 
(2

32
73

.1
, 5

94
25

.6
)

1.
0 

(0
.5

, 1
.4

)
80

20
94

.9
 

(4
59

22
2.

4,
 1

16
08

02
.9

)
37

.5
 

(2
1.

4,
 5

4.
3)

19
76

76
3.

9
(1

15
90

53
.4

, 2
89

79
14

.3
)

45
.5

 
(2

6.
6,

 6
6.

7)

M
al

e
14

70
6.

9 
(8

31
2.

4,
 2

07
02

.1
)

0.
9 

(0
.5

, 1
.3

)
40

20
3.

1 
(2

28
60

.7
, 5

59
16

.9
)

1.
1 

(0
.6

, 1
.6

)
72

20
46

.9
 (

41
52

64
.0

, 1
04

98
45

.4
)

38
.1

 
(2

2.
0,

 5
5.

2)
21

46
48

1.
4

(1
28

78
75

.7
, 3

07
63

91
.7

)
54

.4
 

(3
2.

5,
 7

7.
8)

So
ci

o-
de

m
og

ra
ph

ic
 in

de
x

H
ig

h 
SD

I
12

27
4.

0
 (

82
36

.4
, 1

64
86

.6
)

1.
2 

(0
.8

, 1
.6

)
18

50
9.

1 
(1

22
01

.7
, 2

48
44

.8
)

0.
9 

(0
.6

, 1
.2

)
51

43
36

.6
 (

34
08

19
.0

, 7
16

38
6.

0)
50

.5
 

(3
3.

4,
 7

0.
1)

10
39

82
1.

2 
(6

67
78

9.
7,

 1
50

30
95

.6
)

61
.6

 
(3

9.
2,

 8
9.

1)

H
ig

h-
m

id
dl

e 
SD

I
10

24
7.

7 
(6

20
5.

1,
 1

41
22

.1
)

1.
0 

(0
.6

, 1
.4

)
20

04
2.

6 
(1

25
15

.5
, 2

76
57

.3
)

1.
0 

(0
.6

, 1
.4

)
47

10
39

.1
 

(2
87

31
5.

8,
 6

75
20

5.
1)

43
.5

 
(2

6.
7,

 6
2.

5)
10

82
94

7.
5 

(6
91

50
9.

3,
 1

55
68

40
.2

)
53

.7
 

(3
4.

3,
 7

7.
5)

M
id

dl
e 

SD
I

76
98

.0
 

(3
19

1.
1,

 1
15

70
.5

)
0.

8 
(0

.3
, 1

.3
)

28
83

8.
7 

(1
49

52
.7

, 4
16

39
.6

)
1.

2 
(0

.6
, 1

.8
)

36
27

04
.7

 (
15

98
68

.2
, 5

62
48

2.
2)

33
.2

 
(1

4.
3,

 5
1.

1)
13

74
55

1.
6

 (
75

99
61

.2
, 2

02
01

64
.9

)
53

.1
 

(2
9.

1,
 7

7.
8)

Lo
w

-m
id

dl
e 

SD
I

27
46

.8
 (

95
9.

8,
 4

27
8.

2)
0.

5 
(0

.2
, 0

.9
)

10
74

0.
7 

(4
72

9.
4,

 1
59

21
.2

)
0.

9 
(0

.4
, 1

.3
)

11
64

54
.5

 
(4

41
31

.5
, 1

85
87

8.
9)

18
.7

 
(7

.0
, 3

0.
0)

46
10

57
.1

 
(2

13
59

4.
9,

 7
08

34
2.

0)
32

.6
 

(1
5.

0,
 5

0.
2)

Lo
w

 S
D

I
15

36
.3

 (
39

5.
3,

 2
53

1.
7)

0.
7 

(0
.2

, 1
.2

)
38

72
.0

 
(1

17
9.

3,
 6

26
2.

9)
0.

8 
(0

.3
, 1

.4
)

58
43

9.
7

 (
15

75
0.

5,
 9

71
00

.5
)

23
.2

 
(6

.1
, 3

8.
4)

16
20

48
.0

 
(5

01
25

.2
, 2

65
98

0.
2)

29
.0

 
(9

.0
, 4

7.
5)

G
eo

gr
ap

hi
c 

re
gi

on
s

A
nd

ea
n 

La
ti

n 
A

m
er

ic
a

17
4.

1
 (

62
.7

, 2
73

.0
)

0.
9 

(0
.3

, 1
.4

)
72

5.
8 

(3
04

.2
, 1

11
6.

2)
1.

3 
(0

.5
, 2

.0
)

64
80

.6
 

(2
39

8.
3,

 1
03

22
.4

)
30

.3
 

(1
0.

9,
 4

8.
2)

28
49

9.
6

 (
12

85
7.

1,
 4

44
83

.4
)

50
.0

 
(2

2.
4,

 7
8.

0)

A
us

tr
al

as
ia

36
6.

1 
(2

67
.1

, 4
67

.0
)

1.
6 

(1
.2

, 2
.0

)
67

7.
3 

(4
87

.5
, 8

92
.3

)
1.

2 
(0

.9
, 1

.6
)

12
65

8.
9 

(9
05

3.
1,

 1
67

55
.6

)
54

.5
 

(3
9.

1,
 7

2.
6)

29
45

0.
6

 (
20

33
7.

6,
 4

09
01

.4
)

62
.8

 
(4

3.
0,

 8
7.

3)

C
ar

ib
be

an
37

8.
4 

(1
07

.3
, 5

99
.2

)
1.

5 
(0

.4
, 2

.4
)

69
1.

4 
(1

91
.3

, 1
16

6.
6)

1.
3 

(0
.4

, 2
.2

)
14

97
9.

7 
(4

49
1.

8,
 2

44
05

.8
)

56
.4

 
(1

6.
8,

 9
2.

0)
32

41
6.

9 
(1

03
53

.0
, 5

47
18

.8
)

62
.6

 
(2

0.
0,

 1
05

.6
)

C
en

tr
al

 A
si

a
30

6.
4 

(1
69

.6
, 4

28
.2

)
0.

7 
(0

.4
, 0

.9
)

13
47

.9
 

(7
77

.7
, 1

92
0.

2)
1.

9 
(1

.1
, 2

.6
)

18
66

2.
3 

(1
08

90
.9

, 2
67

54
.8

)
37

.7
 

(2
1.

9,
 5

4.
3)

70
76

3.
7 

(4
19

11
.7

, 1
02

10
5.

9)
86

.6
 

(5
0.

9,
 1

25
.1

)



Dan Liu, Qingyang Shi, Gaiping Cheng, Qiaorong Huang, Sheyu Li

32 Arch Med Sci

Ch
ar

ac
te

ri
st

ic
s

19
90

 n
o.

 o
f 

de
at

hs
 

(9
5%

 U
I)

19
90

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

 
pe

r 
10

0,
00

0 
(9

5%
 U

I)

20
19

 n
o.

 o
f 

de
at

hs
 

(9
5%

 U
I)

20
19

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

 
pe

r 
10

0,
00

0 
(9

5%
 U

I)

19
90

 D
A

LY
 n

o.
 (

95
%

 
U

I)
19

90
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
e 

pe
r 

10
0,

00
0 

(9
5%

 U
I)

20
19

 D
A

LY
 N

o.
 (

95
%

 U
I)

20
19

 
ag

e-
st

an
-

da
rd

iz
ed

 
D

A
LY

 r
at

e 
pe

r 
10

0,
00

0 
N

o.
 

(9
5%

 U
I)

C
en

tr
al

 E
ur

op
e

14
66

.1
 

(8
89

.4
, 2

02
9.

0)
1.

0 
(0

.6
, 1

.4
)

22
70

.5
 

(1
34

4.
8,

 3
16

7.
1)

1.
0 

(0
.6

, 1
.4

)
78

48
7.

3 
(4

80
45

.4
, 1

14
26

7.
3)

53
.0

 
(3

2.
4,

 7
7.

2)
14

30
18

.9
 

(8
74

67
.5

, 2
10

35
9.

3)
72

.2
 

(4
4.

4,
 1

05
.5

)

C
en

tr
al

 L
at

in
 A

m
er

ic
a

23
24

.0
 

(1
16

9.
6,

 3
37

9.
0)

2.
9 

(1
.4

, 4
.2

)
71

07
.0

 
(3

68
5.

6,
 1

05
20

.8
)

3.
1 

(1
.6

, 4
.5

)
97

24
8.

4 
(4

99
27

.9
, 1

42
18

3.
5)

10
9.

0
(5

5.
4,

16
0.

5)
30

55
79

.5
 

(1
63

37
6.

8,
 4

52
87

5.
4)

12
5.

9 
(6

6.
9,

 1
86

.8
)

C
en

tr
al

 S
ub

-S
ah

ar
an

 
A

fr
ic

a
20

5.
2

 (
70

.8
, 3

31
.2

)
1.

0 
(0

.4
, 1

.7
)

43
0.

4 
(1

46
.1

, 7
01

.2
)

0.
9 

(0
.3

, 1
.5

)
76

99
.0

 
(2

58
1.

4,
 1

23
96

.3
)

31
.3

 
(1

0.
6,

 5
0.

3)
18

80
1.

2 
(6

59
8.

5,
 3

06
55

.0
)

31
.5

 
(1

0.
7,

 5
1.

1)

Ea
st

 A
si

a
43

26
.4

 
(1

88
0.

0,
 6

56
6.

8)
0.

5 
(0

.2
, 0

.8
)

17
35

0.
1 

(1
08

69
.8

, 2
42

20
.9

)
0.

9 
(0

.5
, 1

.3
)

26
58

06
.5

 
(1

22
71

9.
0,

 4
21

50
7.

7)
28

.2
 

(1
2.

8,
 4

4.
4)

10
65

42
1.

2 
(6

69
09

7.
9,

 1
51

97
62

.4
)

50
.4

 
(3

1.
8,

 7
2.

3)

Ea
st

er
n 

Eu
ro

pe
11

53
.0

 
(7

72
.1

, 1
55

5.
9)

0.
4 

(0
.3

, 0
.6

)
16

50
.5

 
(8

79
.4

, 2
38

6.
6)

0.
5 

(0
.3

, 0
.7

)
82

15
1.

9
 (

52
27

3.
2,

 1
16

87
4.

1)
29

.5
 

(1
8.

7,
 4

2.
0)

10
10

33
.6

 (
55

97
6.

9,
 1

52
61

1.
6)

30
.6

 
(1

6.
9,

 4
6.

2)

Ea
st

er
n 

Su
b-

Sa
ha

ra
n 

A
fr

ic
a

67
3.

1
 (

15
3.

7,
 1

13
5.

1)
1.

0 
(0

.2
, 1

.7
)

13
33

.3
 

(2
89

.1
, 2

25
7.

7)
0.

9 
(0

.2
, 1

.6
)

23
04

9.
8

 (
54

23
.1

, 3
89

82
.9

)
28

.8
 

(6
.7

, 4
8.

5)
50

19
1.

7 
(1

17
10

.8
, 8

56
84

.8
)

28
.6

 
(6

.5
, 4

8.
5)

H
ig

h-
in

co
m

e 
A

si
a 

Pa
ci

fi
c

69
3.

5 
(2

24
.3

, 1
08

2.
2)

0.
4 

(0
.1

, 0
.6

)
13

13
.5

 
(6

15
.2

, 1
94

4.
6)

0.
3 

(0
.1

, 0
.4

)
38

93
9.

7 
(1

32
51

.9
, 6

47
72

.3
)

19
.0

 
(6

.4
, 3

1.
6)

93
52

7.
3 

(4
52

25
.4

, 1
48

90
8.

8)
26

.8
 

(1
3.

5,
 4

2.
4)

H
ig

h-
in

co
m

e 
N

or
th

 
A

m
er

ic
a

51
49

.4
 

(3
56

1.
8,

 6
82

0.
5)

1.
4 

(1
.0

, 1
.9

)
86

03
.5

 
(5

81
4.

9,
 1

14
46

.9
)

1.
3 

(0
.9

, 1
.8

)
23

37
46

.6
 

(1
60

43
3.

5,
 3

21
64

4.
9)

70
.0

 
(4

8.
3,

 9
6.

4)
50

56
94

.2
 (

33
20

57
.6

, 7
13

56
7.

1)
87

.2
 

(5
7.

6,
 1

23
.1

)

N
or

th
 A

fr
ic

a 
an

d 
M

id
dl

e 
Ea

st
12

95
.6

 
(3

34
.7

, 2
11

8.
8)

0.
9 

(0
.2

, 1
.4

)
33

56
.1

 
(8

31
.6

, 5
57

1.
9)

0.
9 

(0
.2

, 1
.4

)
53

97
9.

3 
(1

42
75

.1
, 8

96
58

.7
)

29
.8

 
(7

.9
, 4

9.
7)

18
16

35
.1

 
(4

69
62

.0
, 3

14
42

4.
2)

39
.0

 
(9

.8
, 6

7.
6)

O
ce

an
ia

13
0.

7 
(4

9.
6,

 2
10

.2
)

4.
6 

(1
.7

, 7
.5

)
38

9.
2 

(1
33

.3
, 6

34
.6

)
5.

9 
(2

.0
, 9

.5
)

49
02

.8
 

(1
96

2.
3,

 7
71

0.
1)

14
3.

4 
(5

5.
2,

 2
28

.5
)

15
20

4.
5 

(5
40

0.
9,

 2
48

59
.8

)
18

6.
0 

(6
3.

7,
 3

00
.7

)

So
ut

h 
A

si
a

12
04

.7
 

(3
68

.4
, 2

03
0.

1)
0.

3 
(0

.1
, 0

.5
)

47
06

.7
 

(1
33

5.
5,

 7
73

8.
0)

0.
4 

(0
.1

, 0
.6

)
53

59
1.

9 
(1

67
26

.5
, 9

02
54

.6
)

9.
3 

(2
.8

, 1
5.

7)
20

69
43

.6
 

(6
29

88
.6

, 3
50

98
1.

3)
14

.2
 

(4
.3

, 2
4.

2)

So
ut

he
as

t 
A

si
a

17
15

.6
 (

39
5.

5,
 2

87
6.

7)
0.

7 
(0

.2
, 1

.2
)

67
87

.8
 

(2
21

7.
4,

 1
07

83
.9

)
1.

2 
(0

.4
, 1

.9
)

64
05

0.
1 

(1
47

50
.1

, 1
09

29
5.

0)
23

.3
 

(5
.4

, 3
9.

7)
27

11
64

.4
 

(9
37

16
.5

, 4
38

00
9.

6)
42

.2
 

(1
4.

2,
 6

8.
3)

So
ut

he
rn

 L
at

in
 

A
m

er
ic

a
11

72
.9

 
(8

48
.5

, 1
51

7.
4)

2.
6 

(1
.9

, 3
.4

)
20

02
.6

 (
14

54
.1

, 2
60

1.
9)

2.
4 

(1
.7

, 3
.1

)
38

11
8.

0
 (

26
89

7.
5,

 5
02

61
.1

)
82

.0
 

(5
8.

0,
 1

07
.8

)
82

38
9.

7 
(5

75
12

.6
, 1

12
62

7.
8)

10
0.

5 
(7

0.
0,

 1
38

.0
)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
III

. C
on

t.



Worldwide burden attributable to diet high in red meat from 1990 to 2019

Arch Med Sci 33

Ch
ar

ac
te

ri
st

ic
s

19
90

 n
o.

 o
f 

de
at

hs
 

(9
5%

 U
I)

19
90

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

 
pe

r 
10

0,
00

0 
(9

5%
 U

I)

20
19

 n
o.

 o
f 

de
at

hs
 

(9
5%

 U
I)

20
19

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

 
pe

r 
10

0,
00

0 
(9

5%
 U

I)

19
90

 D
A

LY
 n

o.
 (

95
%

 
U

I)
19

90
 

ag
e-

st
an

-
da

rd
iz

ed
 

D
A

LY
 r

at
e 

pe
r 

10
0,

00
0 

(9
5%

 U
I)

20
19

 D
A

LY
 N

o.
 (

95
%

 U
I)

20
19

 
ag

e-
st

an
-

da
rd

iz
ed

 
D

A
LY

 r
at

e 
pe

r 
10

0,
00

0 
N

o.
 

(9
5%

 U
I)

So
ut

he
rn

 S
ub

-S
ah

ar
an

 
A

fr
ic

a
63

3.
0

 (
26

4.
7,

 9
52

.6
)

2.
5 

(1
.0

, 3
.8

)
21

71
.1

 
(1

01
7.

0,
 3

19
5.

2)
4.

3 
(2

.0
, 6

.3
)

21
45

1.
1 

(9
87

0.
7,

 3
19

60
.4

)
74

.8
 

(3
3.

5,
 1

11
.8

)
71

36
7.

3 
(3

55
72

.2
, 1

05
04

4.
3)

12
3.

9 
(6

1.
3,

 1
82

.7
)

Tr
op

ic
al

 L
at

in
 A

m
er

ic
a

20
84

.0
 (

11
87

.7
, 2

95
6.

4)
2.

5 
(1

.4
, 3

.5
)

78
60

.8
 

(5
52

0.
7,

 1
02

82
.5

)
3.

3 
(2

.3
, 4

.4
)

86
88

0.
6 

(5
11

78
.5

, 1
23

56
3.

3)
89

.8
 

(5
2.

5,
 1

28
.5

)
32

08
35

.6
 

(2
25

46
1.

8,
 4

28
91

2.
0)

13
0.

4 
(9

1.
4,

 1
74

.2
)

W
es

te
rn

 E
ur

op
e

85
15

.1
 

(5
84

2.
8,

 1
13

22
.5

)
1.

4 
(1

.0
, 1

.9
)

96
96

.7
 

(6
46

8.
6,

 1
31

76
.2

)
0.

9 
(0

.6
, 1

.2
)

30
22

45
.3

 
(2

04
80

4.
9,

 4
12

75
0.

8)
53

.8
 

(3
6.

2,
 7

3.
8)

47
11

28
.5

 
(3

03
25

3.
1,

 6
75

61
4.

4)
58

.5
 

(3
7.

5,
 8

5.
2)

W
es

te
rn

 S
ub

-S
ah

ar
an

 
A

fr
ic

a
56

6.
4

 (
12

3.
9,

 9
60

.2
)

0.
7 

(0
.2

, 1
.2

)
15

94
.8

 
(3

60
.8

, 2
74

5.
8)

1.
0 

(0
.2

, 1
.7

)
19

01
1.

9 
(4

33
5.

1,
 3

21
29

.2
)

21
.0

 
(4

.7
, 3

5.
6)

58
17

8.
2 

(1
39

98
.3

, 9
97

33
.5

)
29

.5
 

(6
.9

, 5
0.

7)

D
A

LY
 –

 d
is

ab
ili

ty
-a

dj
u

st
ed

 li
fe

 y
ea

r, 
SD

I –
 s

oc
io

-d
em

og
ra

ph
ic

 in
de

x,
 U

I –
 u

nc
er

ta
in

ty
 in

te
rv

al
.

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
III

. C
on

t.



Dan Liu, Qingyang Shi, Gaiping Cheng, Qiaorong Huang, Sheyu Li

34 Arch Med Sci

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
IV

. D
ie

t 
hi

gh
 in

 r
ed

 m
ea

t-
re

la
te

d 
co

lo
re

ct
al

 c
an

ce
r 

de
at

hs
 a

nd
 D

A
LY

s 
in

 d
iff

er
en

t 
ge

og
ra

ph
ic

 r
eg

io
ns

Ch
ar

ac
te

ri
st

ic
s

19
90

 n
o.

 o
f 

de
at

hs
 

(9
5%

U
I)

19
90

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

 
pe

r 
10

0,
00

0 
(9

5%
U

I)

20
19

 n
o.

 o
f 

de
at

hs
 

(9
5%

U
I)

20
19

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

 
pe

r 
10

0,
00

0 
(9

5%
U

I)

19
90

 D
A

LY
 n

o.
 

(9
5%

U
I)

19
90

 
ag

e-
st

an
-

da
rd

iz
ed

 
D

A
LY

 r
at

e 
pe

r 
10

0,
00

0 
(9

5%
U

I)

20
19

 D
A

LY
 n

o.
 (

95
%

U
I)

20
19

 a
ge

- 
st

an
da

rd
iz

ed
 

D
A

LY
 r

at
e 

pe
r 

10
0,

00
0 

N
o.

 
(9

5%
U

I)

O
ve

ra
ll

26
08

7.
1

(6
69

0.
3,

 5
02

31
.5

)
0.

7 
(0

.2
, 1

.4
)

52
81

1.
0 

(1
35

98
.5

, 1
00

68
8.

3)
0.

7 
(0

.2
, 1

.3
)

62
78

34
.2

(1
65

19
6.

8,
 1

19
22

78
.3

)
15

.6
 

(4
.1

, 2
9.

8)
12

34
67

8.
5

(3
32

70
3.

8,
 2

30
68

44
.1

)
14

.9
 

(4
.0

, 2
8.

0)

Se
x Fe

m
al

e
12

95
1.

4 
(3

30
2.

4,
 2

48
56

.1
)

0.
6 

(0
.2

, 1
.2

)
22

75
9.

7 
(5

66
3.

0,
 4

40
03

.9
)

0.
5 

(0
.1

, 1
.0

)
29

62
73

.3
 (

76
86

2.
6,

 5
62

56
5.

0)
13

.9
 

(3
.6

, 2
6.

4)
49

63
97

.4
 

(1
32

36
0.

5,
 9

44
78

5.
2)

11
.4

 
(3

.0
, 2

1.
7)

M
al

e
13

13
5.

7 
(3

42
7.

0,
 2

51
56

.4
)

0.
8 

(0
.2

, 1
.6

)
30

05
1.

3 
(7

62
7.

5,
 5

73
27

.5
)

0.
8 

(0
.2

, 1
.6

)
33

15
60

.9
 

(8
85

27
.8

, 6
27

38
9.

6)
17

.7
 

(4
.7

, 3
3.

7)
73

82
81

.1
 

(1
98

23
9.

5,
 1

37
38

53
.5

)
18

.8
 

(5
.0

, 3
5.

1)

So
ci

o-
de

m
og

ra
ph

ic
 in

de
x

H
ig

h 
SD

I
14

06
2.

9 
(3

94
3.

8,
 2

54
19

.5
)

1.
3 

(0
.4

, 2
.4

)
18

84
9.

1 
(4

89
3.

3,
 

35
34

9.
3)

1.
0 

(0
.3

, 1
.8

)
31

49
24

.1
 

(9
24

78
.8

, 5
57

56
4.

3)
30

.9
 

(9
.2

, 5
4.

6)
38

99
21

.3
 (

10
84

77
.3

, 7
03

49
5.

4)
22

.8
 

(6
.6

, 4
0.

4)

H
ig

h-
m

id
dl

e 
SD

I
88

64
.2

 (
22

76
.2

, 1
72

24
.6

)
0.

9 
(0

.2
, 1

.7
)

18
79

3.
1 

(5
03

2.
8,

 3
51

31
.7

)
0.

9 
(0

.3
, 1

.7
)

22
18

07
.8

 
(5

82
12

.0
, 4

22
21

0.
3)

20
.3

 
(5

.3
, 3

8.
8)

44
00

51
.5

 
(1

24
02

5.
8,

 8
02

90
3.

3)
21

.9
 

(6
.2

, 3
9.

9)

M
id

dl
e 

SD
I

22
78

.1
 

(2
97

.1
, 5

66
1.

9)
0.

2 
(0

.0
, 0

.6
)

11
72

3.
4 

(2
56

0.
3,

 2
35

86
.8

)
0.

5 
(0

.1
, 1

.0
)

65
86

2.
7 

(8
87

5.
2,

 1
61

39
4.

1)
5.

8
(0

.8
, 1

4.
3)

31
19

75
.8

 (
73

75
0.

4,
 6

08
40

6.
7)

12
.0

 
(2

.8
, 2

3.
4)

Lo
w

-m
id

dl
e 

SD
I

64
8.

7
 (

12
2.

0,
 1

49
6.

9)
0.

1 
(0

.0
, 0

.3
)

28
26

.5
 

(6
17

.0
, 5

90
3.

6)
0.

2 
(0

.0
, 0

.5
)

18
65

3.
5 

(3
61

2.
4,

 4
26

85
.9

)
2.

8 
(0

.5
, 6

.5
)

75
49

0.
3

 (
17

50
5.

2,
 1

55
02

5.
5)

5.
2 

(1
.2

, 1
0.

8)

Lo
w

 S
D

I
22

1.
4 

(3
1.

7,
 5

65
.5

)
0.

1 
(0

.0
, 0

.3
)

59
7.

8 
(9

7.
7,

 1
46

4.
3)

0.
1 

(0
.0

, 0
.3

)
63

19
.2

 
(8

93
.4

, 1
62

33
.3

)
2.

4 
(0

.3
, 6

.2
)

16
78

0.
4 

(2
64

2.
7,

 4
14

01
.0

)
2.

9 
(0

.5
, 7

.2
)

G
eo

gr
ap

hi
c 

re
gi

on
s

A
nd

ea
n 

La
ti

n 
A

m
er

ic
a

35
.6

 
(3

.8
, 9

2.
1)

0.
2 

(0
.0

, 0
.5

)
15

4.
4 

(1
7.

5,
 3

91
.6

)
0.

3 
(0

.0
, 0

.7
)

91
1.

7 
(9

5.
8,

 2
35

6.
7)

4.
2 

(0
.4

,1
0.

8)
36

89
.6

 (
44

3.
0,

 9
18

8.
2)

6.
4 

(0
.8

, 1
6.

0)

A
us

tr
al

as
ia

63
0.

4 
(2

75
.7

, 9
59

.2
)

2.
7 

(1
.2

, 4
.1

)
88

7.
7 

(3
67

.3
, 1

38
6.

7)
1.

7 
(0

.7
, 2

.7
)

14
69

8.
3

 (
66

24
.7

, 2
20

77
.0

)
63

.8
 

(2
9.

0,
 9

5.
8)

18
26

1.
8 

(7
95

0.
7,

 2
80

10
.5

)
39

.6
 

(1
7.

8,
 6

0.
3)

C
ar

ib
be

an
83

.1
 (

7.
8,

 2
19

.7
)

0.
3 

(0
.0

, 0
.9

)
20

9.
2 

(1
9.

7,
 5

60
.4

)
0.

4 
(0

.0
, 1

.1
)

19
56

.4
 

(1
84

.7
, 5

16
6.

3)
7.

4 
(0

.7
, 1

9.
5)

46
07

.7
 (

43
6.

7,
 1

22
77

.0
)

8.
9

 (
0.

8,
 2

3.
7)

C
en

tr
al

 A
si

a
27

1.
4 

(7
0.

0,
 5

23
.6

)
0.

6 
(0

.1
, 1

.1
)

38
9.

3 
(9

8.
3,

 7
56

.0
)

0.
6 

(0
.1

, 1
.1

)
80

18
.5

 
(2

14
2.

8,
 1

51
96

.9
)

15
.9

 
(4

.2
, 3

0.
2)

10
91

3.
8 

(2
92

9.
1,

 2
10

58
.7

)
13

.6
(3

.5
, 2

6.
1)



Worldwide burden attributable to diet high in red meat from 1990 to 2019

Arch Med Sci 35

Ch
ar

ac
te

ri
st

ic
s

19
90

 n
o.

 o
f 

de
at

hs
 

(9
5%

U
I)

19
90

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

 
pe

r 
10

0,
00

0 
(9

5%
U

I)

20
19

 n
o.

 o
f 

de
at

hs
 

(9
5%

U
I)

20
19

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

 
pe

r 
10

0,
00

0 
(9

5%
U

I)

19
90

 D
A

LY
 n

o.
 

(9
5%

U
I)

19
90

 
ag

e-
st

an
-

da
rd

iz
ed

 
D

A
LY

 r
at

e 
pe

r 
10

0,
00

0 
(9

5%
U

I)

20
19

 D
A

LY
 n

o.
 (

95
%

U
I)

20
19

 a
ge

- 
st

an
da

rd
iz

ed
 

D
A

LY
 r

at
e 

pe
r 

10
0,

00
0 

N
o.

 
(9

5%
U

I)

C
en

tr
al

 E
ur

op
e

15
38

.2
 

(3
21

.9
, 3

19
0.

1)
1.

1 
(0

.2
, 2

.2
)

28
62

.5
 (

69
8.

9,
 5

67
8.

5)
1.

3 
(0

.3
, 2

.6
)

37
98

7.
6 

(8
50

5.
6,

 7
66

60
.0

)
25

.7
 (

5.
8,

 5
1.

9)
63

01
5.

8 
(1

62
55

.9
, 1

22
00

4.
6)

31
.4

 (
8.

2,
 6

0.
2)

C
en

tr
al

 L
at

in
 A

m
er

ic
a

18
8.

8 
(2

4.
4,

 4
60

.7
)

0.
2 

(0
.0

, 0
.6

)
80

6.
9 

(1
29

.6
, 1

94
5.

8)
0.

3 
(0

.1
, 0

.8
)

50
30

.4
 (

67
5.

4,
 1

18
90

.3
)

5.
5 

(0
.7

, 1
3.

2)
20

60
9.

9 
(3

62
6.

6,
 4

82
84

.0
)

8.
5 

(1
.5

, 1
9.

9)

C
en

tr
al

 S
ub

-S
ah

ar
an

 
A

fr
ic

a
27

.4
 (

4.
9,

 6
7.

4)
0.

1 
(0

.0
, 0

.3
)

60
.8

 
(9

.6
, 1

49
.6

)
0.

1 
(0

.0
, 0

.3
)

79
6.

4
 (

14
1.

5,
 1

95
0.

4)
3.

2
 (

0.
6,

 7
.8

)
17

71
.2

 (
27

4.
1,

 4
46

6.
0)

2.
9 

(0
.5

, 7
.2

)

Ea
st

 A
si

a
28

50
.9

 
(4

07
.7

, 6
96

9.
6)

0.
3 

(0
.0

, 0
.8

)
16

49
7.

7 
(4

05
6.

3,
 3

15
68

.9
)

0.
8 

(0
.2

, 1
.6

)
83

02
4.

0 
(1

24
30

.4
, 2

00
51

9.
0)

8.
6 

(1
.3

, 2
0.

9)
43

62
51

.9
 

(1
15

07
4.

7,
 8

13
02

3.
5)

20
.8

 (
5.

4,
 3

8.
6)

Ea
st

er
n 

Eu
ro

pe
29

94
.9

 (
77

2.
0,

 5
76

8.
5)

1.
1 

(0
.3

, 2
.1

)
27

07
.6

 
(4

68
.3

, 5
94

6.
9)

0.
8 

(0
.1

, 1
.7

)
77

51
8.

2
 (

20
84

9.
3,

 1
45

61
2.

0)
27

.5
 

(7
.4

, 5
1.

6)
62

82
4.

9 
(1

12
76

.9
, 1

37
39

3.
9)

18
.9

 
(3

.4
, 4

1.
2)

Ea
st

er
n 

Su
b-

Sa
ha

ra
n 

A
fr

ic
a

88
.1

 (
10

.3
, 2

30
.8

)
0.

1 
(0

.0
, 0

.3
)

24
0.

8 
(2

7.
1,

 6
25

.8
)

0.
2 

(0
.0

, 0
.4

)
25

52
.6

 
(2

86
.5

, 6
77

7.
0)

3.
0

 (
0.

4,
 8

.0
)

69
12

.3
 

(7
38

.1
, 1

80
80

.6
)

3.
7

 (
0.

4,
 9

.7
)

H
ig

h-
in

co
m

e 
A

si
a 

Pa
ci

fi
c

90
9.

7 
(8

6.
9,

 2
42

0.
6)

0.
5 

(0
.0

, 1
.2

)
21

96
.0

 (
27

4.
8,

 5
54

6.
4)

0.
5 

(0
.1

, 1
.1

)
22

15
4.

4 
(2

12
5.

8,
 5

92
18

.0
)

10
.9

 
(1

.0
, 2

9.
1)

41
77

1.
5

 (
57

19
.0

, 1
01

56
0.

1)
10

.9
 (

1.
6,

 2
5.

8)

H
ig

h-
in

co
m

e 
N

or
th

 
A

m
er

ic
a

47
97

.8
 

(1
33

2.
0,

 8
71

8.
8)

1.
4 

(0
.4

, 2
.4

)
63

85
.7

 
(1

71
2.

4,
 1

15
67

.1
)

1.
0 

(0
.3

, 1
.8

)
11

08
91

.4
 

(3
29

29
.2

, 1
93

17
8.

9)
33

.0
 

(1
0.

0,
 5

7.
1)

14
46

68
.4

 
(4

21
79

.1
, 2

51
55

7.
7)

25
.3

 (
7.

5,
 4

3.
9)

N
or

th
 A

fr
ic

a 
an

d 
M

id
dl

e 
Ea

st
30

1.
0 

(2
8.

9,
 8

20
.5

)
0.

2 
(0

.0
, 0

.5
)

88
1.

7 
(8

6.
0,

 2
35

2.
2)

0.
2 

(0
.0

, 0
.6

)
85

25
.5

 
(8

02
.3

, 2
32

03
.2

)
4.

5
 (

0.
4,

 1
2.

3)
23

44
4.

4
 (

22
25

.0
, 6

26
28

.7
)

5.
0 

(0
.5

, 1
3.

2)

O
ce

an
ia

6.
2 

(0
.7

, 1
6.

1)
0.

2 
(0

.0
, 0

.6
)

15
.3

 
(1

.6
, 4

0.
8)

0.
2 

(0
.0

, 0
.6

)
18

7.
3 

(2
3.

1,
 4

84
.1

)
5.

5 
(0

.7
, 1

4.
2)

45
4.

0 
(4

8.
7,

 1
20

5.
7)

5.
6 

(0
.6

, 1
5.

0)

So
ut

h 
A

si
a

26
7.

5 
(6

9.
9,

 5
82

.6
)

0.
1 

(0
.0

, 0
.1

)
94

7.
5 

(2
28

.1
, 2

16
1.

3)
0.

1 
(0

.0
, 0

.2
)

75
09

.3
 

(2
04

4.
9,

 1
62

21
.0

)
1.

2 
(0

.3
, 2

.7
)

24
34

7.
3 

(5
85

3.
2,

 5
55

72
.0

)
1.

7 
(0

.4
, 3

.8
)

So
ut

he
as

t 
A

si
a

40
5.

6 
(5

1.
4,

 1
03

5.
9)

0.
2 

(0
.0

, 0
.4

)
18

21
.6

 
(2

20
.2

, 4
54

9.
7)

0.
3 

(0
.0

, 0
.8

)
11

63
3.

2 
(1

43
0.

6,
 2

98
81

.9
)

4.
1

 (
0.

5,
 1

0.
5)

49
49

1.
9

 (
59

26
.0

, 1
23

34
5.

2)
7.

6
 (

0.
9,

 1
8.

9)

So
ut

he
rn

 L
at

in
 A

m
er

ic
a

89
5.

6
 (

37
5.

8,
 1

38
6.

6)
2.

0 
(0

.8
, 3

.1
)

17
68

.2
 

(7
05

.0
, 2

77
7.

5)
2.

1 
(0

.8
, 3

.3
)

20
60

4.
6 

(9
14

9.
0,

 3
15

47
.6

)
44

.3
 

(1
9.

6,
 6

7.
9)

38
06

3.
7 

(1
60

77
.0

, 5
89

42
.4

)
46

.7
 (

19
.8

, 7
2.

1)

So
ut

he
rn

 S
ub

-S
ah

ar
an

 
A

fr
ic

a
82

.7
 

(1
0.

5,
 2

11
.3

)
0.

3 
(0

.0
, 0

.8
)

20
9.

5 
(3

0.
3,

 4
97

.6
)

0.
4 

(0
.1

, 1
.0

)
22

15
.7

 
(3

02
.4

, 5
42

3.
2)

7.
4 

(1
.0

, 1
8.

3)
54

85
.3

 
(8

77
.8

, 1
27

36
.0

)
9.

1 
(1

.4
, 2

1.
4)

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
IV

. C
on

t.



Dan Liu, Qingyang Shi, Gaiping Cheng, Qiaorong Huang, Sheyu Li

36 Arch Med Sci

Ch
ar

ac
te

ri
st

ic
s

19
90

 n
o.

 o
f 

de
at

hs
 

(9
5%

U
I)

19
90

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

 
pe

r 
10

0,
00

0 
(9

5%
U

I)

20
19

 n
o.

 o
f 

de
at

hs
 

(9
5%

U
I)

20
19

 
ag

e-
st

an
-

da
rd

iz
ed

 
de

at
h 

ra
te

 
pe

r 
10

0,
00

0 
(9

5%
U

I)

19
90

 D
A

LY
 n

o.
 

(9
5%

U
I)

19
90

 
ag

e-
st

an
-

da
rd

iz
ed

 
D

A
LY

 r
at

e 
pe

r 
10

0,
00

0 
(9

5%
U

I)

20
19

 D
A

LY
 n

o.
 (

95
%

U
I)

20
19

 a
ge

- 
st

an
da

rd
iz

ed
 

D
A

LY
 r

at
e 

pe
r 

10
0,

00
0 

N
o.

 
(9

5%
U

I)

Tr
op

ic
al

 L
at

in
 A

m
er

ic
a

38
8.

0
 (

77
.5

, 8
33

.6
)

0.
5 

(0
.1

, 1
.0

)
24

02
.9

 
(8

90
.2

, 3
92

5.
1)

1.
0 

(0
.4

, 1
.6

)
10

57
2.

3 
(2

21
1.

6,
 2

20
78

.6
)

10
.6

 
(2

.2
, 2

2.
5)

61
16

6.
9

 (
23

98
4.

5,
 9

70
94

.7
)

24
.6

 
(9

.6
, 3

9.
2)

W
es

te
rn

 E
ur

op
e

92
31

.8
 

(2
73

1.
5,

 1
64

75
.7

)
1.

6 
(0

.5
, 2

.8
)

11
10

4.
0 

(2
95

3.
3,

 2
05

64
.8

)
1.

2 
(0

.3
, 2

.1
)

19
86

17
.4

 (
60

79
3.

0,
 3

39
98

1.
9)

36
.1

 
(1

1.
2,

 6
1.

5)
21

00
73

.2
 

(5
98

72
.1

, 3
72

01
7.

5)
25

.6
 

(7
.6

, 4
4.

8)

W
es

te
rn

 S
ub

-S
ah

ar
an

 
A

fr
ic

a
92

.5
 (

10
.5

, 2
44

.4
)

0.
1 

(0
.0

, 0
.3

)
26

1.
9 

(2
8.

7,
 6

84
.2

)
0.

2 
(0

.0
, 0

.4
)

24
28

.9
 

(2
61

.8
, 6

49
7.

5)
2.

6 
(0

.3
, 6

.9
)

68
53

.0
 

(7
13

.6
, 1

80
51

.5
)

3.
4 

(0
.4

, 8
.9

)

D
A

LY
 –

 d
is

ab
ili

ty
-a

dj
u

st
ed

 li
fe

 y
ea

r, 
SD

I –
 s

oc
io

-d
em

og
ra

ph
ic

 in
de

x,
 U

I –
 u

nc
er

ta
in

ty
 in

te
rv

al
.

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
III

. C
on

t.


