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Brain and central nervous system tumors in the world and China: epidemic status in 2022
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[ Abstract ] Objective To compare the incidence and mortality of brain and central nervous system (CNS) tumors
in countries and territories with different human development index (HDI) in 2022, to make a comparison with the current
epidemiological situation in China, and to assess the association between HDI and the incidence and mortality of brain
and CNS tumors. Methods The data on brain and CNS tumors from GLOBOCAN 2022 were collected, and HDI data
were organized based on the Human development report 2022. Generalized additive model (GAM) was used to analyze the
relationships between standardized incidence ratio (SIR), standardized mortality ratio (SMR), mortality-to-incidence ratio
(M/I), and HDI. Results The incidence and mortality of brain and CNS tumors increased with age in 2022, with a significant
increasing trend in countries and territories with very high HDI. Countries and territories with high and very high HDI had
more cases and more deaths, and countries and territories with very high HDI had the highest SIR and SMR. SIR for brain
and CNS tumors in China was higher than the global average, while China’s SMR was lower. M/I varied among countries and
territories with different HDI, with lower M/I in countries and territories with high and very high HDI. HDI had a significant
nonlinear effect on SIR (edf=1.740, P<<0.000 1) and M/I (edf=1.809, P<<0.000 1), and a significant linear effect on SMR
(edf=1, P<<0.000 1). As HDI increased, SIR and SMR generally showed an increasing trend, while M/I showed a decreasing
trend. Conclusion There are significant global differences in incidence and mortality of brain and CNS tumors in patients
with different HDI in 2022; increasing HDI can reduce the risk of brain and CNS tumors and improve treatment outcomes, and
prevention and control strategies should be made for different age groups and HDI.

[ Key words ] brain neoplasms; central nervous system neoplasms; standardized incidence rate; standardized mortality
rate; human development index
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Tab 1 Incidence and mortality of tumors of brain and central nervous system in 2022
Classification Group Number of inciAdent Crude incidgrslce SIR/75 Number of4 Crude mortzilsity SMIE/5 MII
cases/( X 107) rate/(X10 °) (X10 °) deaths/(X10") rate/(X10 °) (X10 ")
Very high HDI  Total 11.77 7.2 4.9 9.24 5.6 33 0.79
Male 6.52 8.1 5.6 5.18 6.4 4.0 0.79
Female 5.25 6.3 4.1 4.05 4.9 2.7 0.77
High HDI Total 13.99 5.1 4.0 10.18 3.7 2.7 0.73
Male 7.11 5.1 4.1 5.63 4.1 3.1 0.79
Female 6.88 5.0 3.8 4.55 33 2.4 0.66
Medium HDI ~ Total 4.89 2.2 2.3 4.17 1.9 1.9 0.85
Male 291 2.5 2.7 2.47 2.2 2.3 0.85
Female 1.98 1.8 1.8 1.69 1.5 1.6 0.85
Low HDI Total 1.37 1.2 1.6 1.14 1.0 1.4 0.83
Male 0.75 1.3 1.8 0.63 1.0 1.6 0.84
Female 0.62 1.1 1.4 0.51 0.9 1.2 0.82
Global Total 32.16 4.1 3.5 24.84 32 2.6 0.77
Male 17.36 44 3.9 13.98 3.5 3.1 0.81
Female 14.80 3.8 3.1 10.86 2.8 2.2 0.73
China Total 8.75 6.2 4.2 5.67 4.0 2.5 0.65
Male 4.24 5.9 4.1 3.16 44 2.9 0.75
Female 4.51 6.5 4.2 2.51 3.6 2.2 0.56

Very high, high, medium, and low HDI mean the HDI being 0.800-1, 0.700-0.799, 0.550-0.699, and 0-0.549, respectively. HDI:

Human development index; SIR: Standardized incidence rate; SMR: Standardized mortality rate; M/I: Mortality-to-incidence ratio.
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Tab2 GAM analysis on associations of SIR, SMR and M/I with HDI in brain and central nervous system tumors

Response Intercept Intercept )

Explained Smoothing Smoothing term

Model ID variable estimate P value 4 deviance/% term edf P value aev
Model 1 SIR 3.370 <0.000 1 0.438 44 4 1.740 <0.000 1 2.556
Model 2 SMR 2.613 <<0.000 1 0.327 33.1 1 <<0.000 1 1.632
Model 3 MI 0.813 <<0.000 1 0.388 39.5 1.809 <<0.000 1 0.009

SIR: Standardized incidence rate; SMR: Standardized mortality rate; M/I: Mortality-to-incidence ratio; HDI: Human

development index; GAM: Generalized additive model; Rf,dj: Adjusted coefficient of determination; edf: Effective degree of freedom;

GCV: Generalized cross-validation.
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Fig1 Relationships of HDI with SIR, SMR and M/I of brain and central nervous system tumors in 175 countries and

territories based on GAM model

GAM: Generalized additive model; HDI: Human development index; SIR: Standardized incidence rate; SMR: Standardized mortality

rate; M/I: Mortality-to-incidence ratio.
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Fig2 Age-specific variations in mortality and incidence of brain and central nervous system tumors across global,

China, and countries and territories with varying HDI

A: Age-specific incidents and deaths of brain and central nervous system tumors in whole population globally and in China; B: Age-

specific SIR and SMR of brain and central nervous system tumors in whole population, males, and females globally and in China; C:

Age-specific SIR and SMR of brain and central nervous system tumors in countries and territories with different HDI. Very high, high,
medium, and low HDI mean the HDI being 0.800-1, 0.700-0.799, 0.550-0.699, and 0-0.549, respectively. HDI: Human development

index; SIR: Standardized incidence rate; SMR: Standardized mortality rate.
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