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Abstract: Objective To analyze trends in the disease burden of esophageal cancer attributable to high
body mass index (BMI) in the Chinese and United States populations from 1990 to 2019 and predict deaths
over the next 10 years. Methods This study used Global Burden of Disease 2019 data to obtain mortality
and disability-adjusted life-year (DALY) data by year, gender, and age for the disease burden of esophageal
cancer attributable to high BMI in China and the United States from 1990 to 2019. Joinpoint regression
analysis was conducted to analyze long-term trends. Bayesian age—period—cohort analysis was used to predict
age-standardized mortality attributable to esophageal cancer in 2020-2030. Results From 1990 to 2019,
the age-standardized mortality rate for esophageal cancer attributable to high BMI in China increased from
1.44/10° to 1.80/10° and the age-standardized DALY rate increased from 34.17/10°to 40.79/10°. From the
perspective of gender, the number of deaths, DALY, and the corresponding age-standardized rate of males
in China and the United States increased from 1990 to 2019. The age-standardized mortality and DALY rates
of Chinese women showed a downward trend, decreasing by 21.36/10° and 29.71/10°, respectively. Joinpoint
analysis results revealed that the average annual percentage changes (AAPCs) in mortality attributable to
esophageal cancer in the total population and men in China from 1990 to 2019 increased by 0.78% (95%CI:
0.71-0.84) and 1.52% (95%CI: 1.44-1.60), respectively, and that in females decreased by 0.88% (95%CI: —
0.96-—0.80). AAPC in women in the United States rose at a slow rate of 0.07% (95%CI: 0.02-0.09). The
burden of esophageal cancer deaths attributable to high BMI is predicted to continue to rise in China and the
United States in 2020-2030. Conclusion The disease burden of esophageal cancer attributable to high BMI
significantly increased in China from 1990 to 2019. The disease burden of esophageal cancer caused by high
BMI in China is expected to increase from 2020 to 2030.
Key words: Esophageal neoplasms; High body mass index; Mortality; Disability-adjusted life years; Burden
of illness; Joinpoint regression analysis
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B 1990 2019  change 1990 2019  change 1990 2019  change
%) %) (%)
China Mortality () 11782.83 36 180.91 207.06 7513.96 27 832.67 270.41 4268.87 834824 95.56
Age-standardized 1.44 1.80  25.00 1.90 2.93 5421 1.03 0.81 —21.36
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205 668.56 689 073.82 235.04

101 040.31 170 580.61 68.82

45.61 66.80 46.46 22.79 16.02 —29.71
2148.07 6019.73 180.24 808.87  1408.61 74.15
1.60 2.36 47.50 0.44 045 227
55398.93 140936.74 154.40 17 518.77 28 463.66 62.48
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Notes: Data were from Global Burden of Disease Study 2019 database; DALY s: disability-adjusted life years.
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Table 2 Trends in age-standardized mortality of esophageal cancer attributable
to high BMI in China and the United States from 1990 to 2019

Location Gender Year APC(%)  95%CI AAPC(%) 95%CI
China Both  1990-1997 1.56* 1.1-1.86 0.78*  0.71-0.84
1997-2004 4.84* 3.93-5.12
20042011 —2.30 —2.44-4.86
2011-2014 —3.46*% —3.92--2.39
20142017 -0.46  —2.75-0.04
2017-2019 3.47* 2.11-4.30
Female 1990-1997 1.05* 0.44-1.50 —0.88* —0.96-—0.8
1997-2004 3.94* 3.62-4.39
2004-2015 —5.68*  —5.83-—5.52
2015-2019 1.06%* 0.49-1.58
Male 1990-1997 1.76* 1.06-2.17 1.52% 1.44-1.6
1997-2004 5.35* 3.97-5.85
2004-2010 —0.64 —0.90-5.65
2010-2016 —1.58*  —2.78-—1.14
2016-2019 2.85* 1.86-4.62
The United States Both  1990-1994 2.93* 2.66-3.40 1.16%  1.13-1.20
1994-2002 2.22* 2.05-2.34
2002-2006 0.87* 0.51-1.31
20062015 —0.09 —0.33-0.00
2015-2019 0.42* 0.15-0.95
Female 1990-2002 1.04* 0.93-1.13 0.07*  0.02-0.09
20022017 —0.69 —0.82-1.06
20172019 —0.02 —0.68-0.35
Male 1990-1994 3.46* 3.13-4.01 1.37%  1.33-1.41
1994-2002 2.47* 2.29-2.62
2002—-2006 1.15* 0.65-1.62
2006—2015 —0.05 —0.33-0.05
2015-2019 0.54* 0.22-1.15

Notes: Data were from the Global Burden of Disease Study 2019 database. APC: annual percent
change. AAPC: average annual percent change. *: APC and AAPC are significantly different from

0 at the a=0.05 level.
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Table 3 Trends in mortality of esophageal cancer

attributable to high BMI in different age groups in China

and the United States from 1990 to 2019

Age groups

AAPC

Location o) %) 95%CI
China 20-24 0.60* 0.48-0.80
25-29 0.66* 0.49-0.88
30-34 1.25% 1.07-1.46
35-39 0.95* 0.87-1.02
40-44 —0.06 -0.12-0
45-49 0.32* 0.16-0.46
50-54 0.36* 0.26-0.47
55-59 0.12* 0.01-0.24
60-64 0.53* 0.47-0.58
65-69 0.53* 0.46-0.60
70-74 0.86* 0.82-0.91
75-79 1.13* 1.04-1.22
80-84 1.17* 1.08-1.25
85+ 1.75% 1.68-1.82
The United States 20-24 2.35% 2.24-2.47
25-29 2.22% 2.12-2.33
30-34 1.43%* 1.31-1.55
35-39 0.92* 0.81-0.99
40-44 0.56* 0.48-0.66
45-49 0.18* 0.14-0.22
50-54 0.25% 0.21-0.29
55-59 0.43* 0.38-0.47
60-64 0.71* 0.67-0.76
65-69 1.05* 1.02-1.09
70-74 1.54%* 1.50-1.58
75-79 1.99* 1.94-2.02
80-84 2.49* 2.46-2.53
85+ 2.49* 2.44-2.55

Notes: Data were from the Global Burden of Disease Study 2019
database. *: AAPC is significantly different from 0 at the 0=0.05 level.
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Figure 4 Predicted trends in mortality of esophageal cancer
attributable to high BMI in China(A) and the United States
(B) from 2020 to 2030
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