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Abstract: Objective To compare the association of the incidence and mortality of leukemia and the human
development index (HDI) in different countries or regions in 2022, and the trend of leukemia incidence and
mortality with age in countries with different HDI levels. Methods GLOBOCAN 2022 data related to
leukemia incidence and mortality in different countries or regions worldwide and HDI were evaluated by
Pearson correlation analysis and Kruskal-Wallis test. The incidence and mortality rates of each age and the
age change trend were analyzed using the Joinpoint Regression model. Results Age-standardized incidence
rate (ASIR), age-standardized mortality rate (ASMR), and mortality to incidence ratio (M/I) were statistically
significantly different among the four groups of HDI countries (P<0.001). HDI was positively correlated with
ASIR and ASMR and negatively correlated with M/I. Among all ages, ASIR and ASMR of leukemia of the
four groups had similar trends with age, and the risk of leukemia was high at ages less than 15 and more than
40. The incidence of leukemia in all age groups in China differed from those in other countries with high HDI,
while the mortality rate was lower than those in other countries with high HDI. Conclusion Countries or
regions with higher HDI have higher ASIR and ASMR and lower M/I because of their better medical
condition.
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Table 1 Leukemia incidence and mortality rate in count-
ries with different HDI levels worldwide in 2022

. ASIR .. ASMR
HDI level Gender Incidence (10°) Mortality (10°) M/I
Very high Male 127669 9.84 68449 423 043
HDI Female 94174 6.53 51721 2.57 0.39

Total 221843 8.07 120170 331 041

High HDI Male 89906 5.69 60591 3.53 0.62
Female 68534 424 45430 251 0.59

Total 158440 495 106021 3.00 0.61

Medium Male 45951 4.21 33600 3.05 0.72
HDI Female 34435 3.16 25949 234 0.74
Total 80386 3.68 59549 2.69 0.73

Low HDI  Male 14491 3.02 10571 241 0.80
Female 11944 2.53 8953 2.03 0.80

Total 26435 2.77 19524 222 0.80

Global Male 278120 6.23 173289 3.70 0.59
Female 209 174 4.38 132116 2.55 0.58

Total 487294 526 305405 3.09 0.59

Notes: HDI: human development index; ASIR: age-standardized
incidence rate; ASMR: age-standardized mortality rate; M/I: mortality

to incidence ratio.
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Table 2 Leukemia incidence and mortality rate in China,
India, high HDI countries but China, and medium HDI
countries but India in 2022

. . ASIR . ASMR
Countries Gender Incidence (10°) Mortality 10°) M/T
China Male 46976 5.14 29158 2.78 0.54

Female 34970 3.94 20916 197 0.50

Total 81946 4.54 50074 237 0.52

India Male 29487 4.19 21549 299 0.71
Female 20396 3.01 15322 2.19 0.73

Total 49883 3.61 36871 2.60 0.72

HighHpl ~ Male 42930 638 31433 450 071
countries Female 33564 459 24514 3.13 0.68
but China Total 76494 543 55947 3.76 0.69
Medium gDl Male 16464 433 12051 325 0.75
countries  Female 14039 347 10627 2.65 0.76
but India Total 30503 3.88 22678 293 0.76
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Figure 1 Differences in ASIR, ASMR, and M/I for leukemia at

global national HDI levels
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Figure 2 Relative analysis of the global national HDI with leukemia incidence and mortality in 2022
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Figure 3 Incidence and mortality rate by age in global countries with different HDI levels in 2022
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Table 3 Variations in leukemia incidence in countries with different HDI levels in 2022 with age

Trend 1 Trend 2

Trend 3 Trend 4

Group Age

Age
0,
(7255) slope 95%CI P (7255)

slope 95%CI

P Age slope 95%CI P Age slope 95%CI P
(years) (years)

Very high 0-20 -6.0 -7.7-4.3 <0.001 20-40 3.5
HDI

0.6-6.5 0.024 40-65 8.7 6.8-10.7 <0.001 65- 4.0

2.1-5.9 0.001

High HDI 0-20 5.1 —6.4--3.7 <0.001 20-40 2.2 —-0.2-4.6 0.065 40-70 6.1 5.0-7.2 <0.001 70- 1.8 —0.6-42 0.117

Medium HDI  0-20 -3.1 —4.2--2 <0.001 20-35 1.8 -1.8-54 0.277 35-70 4.6 4.0-5.3 <0.001 70- 2.6 0.8-44 0.012
Low HDI 0-20 2.7 —=3.3--2.1 <0.001 20-45 3.7 3.1-44<0.001 45-60 6.2 4.2-83 <0.001 60- 3.4 3.0-3.9<0.001
China 0-15 -6.2 -9.1--3.1 0.002 15-40 1.3 -0.8-3.3 0.185 40-70 6.3 4.7-7.8 <0.001 70- 09 -2.3-42 0.542
India 0-20 —4.3 —5.4--3.3<0.001 20-40 2.8 1.0-4.6 0.007 40-65 49 3.7-6.0 <0.001 65- 2.1 0.9-3.2 0.003
High HDI 0-20 —-5.0 —6.5--3.5<0.001 20-35 0.6 —4.2-5.7 0.769 35-70 6.3 5.4-7.2 <0.001 70- 32 0.6-5.7 0.021
countries

(but China)

Medium HDI  0-20 -2.8 —=3.9-—1.6 0.001 20-40 2.1 0.2-4.1 0.032 40-70 5.8 4.9-6.7 <0.001 70- 2.8 0.8-4.7 0.011

countries
(but India)
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Table 4 Variations in leukemia mortality in countries with different HDI levels in 2022 with age

Trend 1 Trend 2 Trend 3 Trend 4

Group

AL gope 9s%CT P A% qope 95%cr P A% dope 95%CI P

AL ope 95%CI P

(years) (years) (years) (years)
Very high 0-30 0.6 0-1.2 0.053 30-50 4.8 2.9-6.7 <0.001 50-70 12.1 10.1-14.2 <0.001  70- 6.7 4.8-8.7 <0.001
HDI
High HDI 0-20 —-1.5 —=2.9--0.2 0.034 20-40 1.8 —0.4-4.1 0.092 40-75 6.9 6.1-7.7 <0.001 75- 2.2-2.2-6.8 0.289
Medium HDI  0-15 —-04 -1.8-0.9 0.467 1540 2.7 1.8-3.6 <0.001 40-70 4.8 4.1-54 <0.001 70- 2.8 1.4-42 0.002
Low HDI 0-20 —0.7 -1.7-0.3 0.135 20-40 4.0 2.4-5.6 0.001 40-65 6.0 5-7.1 <0.001 65- 3.5 2.5-4.5<0.001
China 0-40 0.2 -0.5-0.8 0.597 40-70 8.5 7.1-10 <0.001 70- 2.2 -0.8-5.3 0.133
India 0-35 1.0 0.1-1.8 0.026 35-65 4.7 3.2-6.1 <0.001 65- 22 02-43 0.033
High HDI 0-20 -1.5 -2.7--0.3 0.022 20-40 2.1 0.2-4.0 0.037 40-75 6.9 6.3-7.6 <0.001 75- 3.3 -0.5-7.3 0.081
countries
(but China)
Medium HDI  0-10 —0.5 —4.3-3.4 0.773 10-40 2.3 1.4-32<0.001 40-70 6.0 5.1-6.9 <0.001 70- 32 1.2-52 0.006
countries
(but India)
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