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Abstract

Purpose To use data from the Global Burden of Disease (GBD) Study 2019 to report the global, regional and national
rates and trends of deaths incidence, prevalence, disability-adjusted life years (DALYs) for Nasopharynx cancer (NPC)
in adolescents and young adults (AYAs).

Methods Data from the GBD 2019 were used to analyze deaths incidence, prevalence and DALYs due to NPC

at global, regional, and national levels. Joinpoint regression analysis was used to calculate the average annual percent-
age changes (AAPC). The association between incidence, prevalence and DALYs and socioeconomic development
was analyzed using the GBD Socio-demographic Index (SDI). Finally, projections were made until 2030 and calculated
in Nordpred.

Results The incidence, prevalence, death and DALYs rates (95%UI) due to NPC 0.96 (0.85-1.09, 6.31 (5.54-7.20),0.20
(0.19-0.22), and 12.23(11.27-13.29) in 2019, respectively. From 1990 to 2019, the incidence and prevalence rates
increased by 1.79 (95% CI 1.03 to 2.55) and 2.97(95% Cl 2.13 to 3.82) respectively while the deaths and DALYs rates
declined by 1.64(95%CI 1.78 to 1.49) and 1.6(95%Cl 1.75 to 1.4) respectively. Deaths and DALYs rates in South Asia, East
Asia, North Africa and Middle East decreased with SDI. Incidence and prevalence rates in East Asia increased with SDI.
At the national level, the incidence and prevalence rates are high in China, Taiwan(China), Singapore, Malaysia, Brunel
Darussalam, Algeria, Tunisia, Libya and Malta. Meanwhile, the deaths and DALYs rates are still high in Malaysia, Brunel
Darussalam, Greenland and Taiwan(Province of China). The deaths and DALYs rates are low in Honduras, Finland

and Norway. From the 2020 to 2030, ASIR » ASPR and ASDR in most regions are predicted to stable, but DALYs tends
to decline.
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Conclusion NPCin AYAs is a significant global public problem. The incidence, prevalence, and DALYs rates vary
widely by region and country. Therefore different regions and countries should be targeted to improve the disease

burden of NPC.

Keywords Nasopharynx cancer, Adolescents and young adults, Disease burden, Prediction

Introduction

Nasopharyngeal carcinoma (NPC) is an epithelial carci-
noma originating from the mucosal lining of the naso-
pharynx, where tumours are frequently observed in the
pharyngeal crypts. Despite originating from similar cel-
lular or tissue lineages, NPC and other epithelial head
and neck tumours are distinctly different. In 2018, there
were an estimated 129,079 confirmed cases of NPC inter-
nationally, with Asia accounting for about 85 percent of
these cases. In total, an estimated 72,987 people died
from NPC, making it the 23rd most common cancer in
the world and the 21st most common cause of cancer
death globally [1]. For decades, NPC have been preva-
lent in someregions and countries, including East and
Southeast Asia, the Arctic, the indigenous populations of
North Africa and the Middle East, and Southern China
[2]. A subgroup of patients with NPC globally are those
in the transition phase between childhood and old age,
that is, those aged 15—39 years, which can be referred to
as adolescents and young adults. This subgroup will expe-
rience dramatic physical, emotional and psychosocial
changes and important life events, a characteristic period
of life. Previously Bray et al. found that in low-risk popu-
lations, NPC incidence peaks moderately in young adult-
hood (age 15-19 years), stabilises or declines slightly by
age 35-39 years, and then rises to a second, higher peak
at approximately age 65-79 years [3]. However, there is
insufficient research on how the burden of disease among
adolescents and young adults with NPC varies across
countries, regions, and ethnicities, so it is critical to focus
on the prevention, diagnosis, and treatment of NPC dis-
ease in this vulnerable group.So the article focus on this
problem to carry out research.

Methods

Overview

The GBD 2019 offers extensive data on Nasopharyngeal
Cancer (NPC) at the global, regional, and national levels.
Adolescents and Young Adults (AYAs), defined here as
those aged between 15 and 39 years from 1990 to 2019,
serve as the focus for this examination. The study evalu-
ates the NPC burden by analyzing metrics such as cases
of death, death rates, instances of incidence, incidence
rates, prevalence, prevalence rates, Disability-Adjusted
Life Years (DALYs), and DALY rates.

Data sources

The data for the study was sourced via the Global Health
Data Exchange’s search function, setting specific param-
eters that include the "GBD Estimate" to identify causes
of death or injury, and measures like "Deaths, Inci-
dence, Prevalence, and DALYs". These settings focused
on "Nasopharynx cancer” across various locations glob-
ally and by Socio-demographic Index (SDI) categories.
Parameters also specified age (15-39 years), gender (both
sexes), and encompassed all years to ensure a thorough
analysis.

Estimation framework

The Global Burden of Disease (GBD) 2019 framework
calculates health metrics using detailed methodologies
previously discussed [4—6]. The methodology from GBD
2019 involves calculating prevalence and incidence rates
per 100,000 by dividing total and new case numbers by
the population size, respectively. DALYs are used to
measure the combined years lost due to disability and
premature death, providing an aggregate indication of
health loss attributed to disease from its beginning until
death. This approach meticulously quantifies the burden
of disease, considering both longstanding and recent
diagnoses within the population.

Socio-demographic index

The Socio-demographic Index (SDI) serves as a com-
bined metric reflecting a country or region’s developmen-
tal level, integrating per capita income, average education
duration, and fertility rates into a singular score ranging
from 0 to 1. Higher scores denote more advanced devel-
opment. Globally, 204 regions or countries are evaluated,
classified into five SDI categories from low to high, facili-
tating comparisons and analyses within the academic
community.

Statistical analysis

The statistical analysis utilized R software version 4.2.2,
analyzing global to national data from 1990 to 2019,
focusing on age-standardized incidence, prevalence,
death rates, and DALYs. Uncertainty was quantified
with 95% confidence intervals. EAPC values are utilized
to track trends in age-standardized rates, indicating
increases when both EAPC and the lower 95% confidence
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interval are positive. Smoothing splines models assess
the relationship between the burden of NPC across vari-
ous metrics and the Socio-demographic Index (SDI) in
21 regions. Decomposition analysis explores the roles
of population aging, growth, and epidemiological shifts
in affecting NPC burden from 1990 to 2019, providing
insights into the complex dynamics influencing these
health outcomes [7]. Frontier analysis is utilized to iden-
tify potential health improvements achievable within the
current developmental level across 204 countries. This
technique generates a nonlinear frontier, representing
the minimum expected disease burden given a coun-
try’s development. The gap between a nation’s current
age-standardized DALYs and this frontier highlights the
possible health benefits not yet realized, offering insights
into where and how interventions could effectively
reduce the disease burden based on development [8]. The
Nordpred method, widely recognized in scholarly discus-
sions, is applied across Socio-demographic Index (SDI)
regions and in 21 regional forecasting models globally. It
employs age-period-cohort analysis to predict future dis-
ease trends, providing a structured framework for esti-
mating future health scenarios based on historical data
and demographic dynamics [9, 10].

Results

The incidence, prevalence, deaths, DALYs of Nasopharynx
cancer at global level

From 1990 to 2019, while the incidence and prevalence
of NPC in AYA population has increased, the number of
deaths, death rates, DALY and DALY rates has declined.
Details are in Table 1.

Disease burden in the country

In 2019, the countries with the lowest ASDR were part
of Central America and Northern Europe countries, such
as Honduras, Finland and Norway; the countries with the
highest were part of Southeast Asia, Malay Archipelago
and Arctic regions countries, such as Malaysia, Brunei
Darussalam, Taiwan (China) and Greenland. The coun-
tries with the lowest ASIR were part of Central America,
West Africa and Southern Africa countries,such as Hon-
duras, Niger, Mozambique and Mali; the countries with
the highest ASIR were part of Southeast Asia, East Asia
and Northern Africa countries, such as Taiwan (China),
Singapore, China, Malaysia and Tunisia. The countries
with the lowest ASPR were part of Central America, West
Africa and Southern Africa countries, such as Niger,
Honduras, Mozambique and Mali; the countries with
the highest ASPR were part of Southeast Asia, East Asia
and Northern Africa countries, such as Taiwan (China),
Singapore, China, Tunisiaand Algeria. The countries with
the lowest age-standardized DALYs were part of Central
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America, Northern Europe and West Africa countries,
such as Honduras, Finland, Niger and Norway; the coun-
tries with the highest age-standardized DALYs were part
of Southeast Asia, Malay Archipelago and Arctic regions
countries, such as Malaysia, Brunei Darussalam, Taiwan
(China), Greenland and Viet Nam See Fig. 1 for details.

The incidence, prevalence, deaths, DALYs of NPC

at regional level

Figure 2A shows the Incidence rates smooth curve of
DALYs across 21 regions. Using a smoothed spline model,
R=0.13 and p<0.05 determined that the incidence rates
have a steady fluctuation trend with increasing SDI. In
the majority of regions, the incidence rates remained sta-
ble; East Asia showed a increasing trend.

Figure 2B shows the prevalence rates smooth curve
of DALYs across 21 regions. Using a smoothed spline
model, R=0.22 and p<0.001 determined that the preva-
lence rates generally have a increasing trend with increas-
ing SDI. In the majority of regions, the prevalence rates
remained stable; East Asia showed a increasing trend.

Figure 2C illustrates the deaths rates smooth curve for
21 regions. The deaths rates generally exhibit a decreas-
ing trend with increasing SDI, as determined by the
smoothed spline model, R=-0.38, p<0.001. Four regions
(South Asia, East Asia, North Africa and Middle East)
exhibited a decreasing incidence trend. In comparison,
other regions exhibited a remained stable trend.

Figure 2D shows the trend of DALYs rates in 21 regions.
Smoothed spline model demonstrated that the DALYs
rates generally exhibit a decreasing trend with increas-
ing SDI; the analysis result was R=-0.37, p<0.001. Four
regions (South Asia, East Asia, North Africa and Middle
East) exhibited a decreasing incidence trend. In compari-
son, other regions exhibited a remained stable trend.

The incidence, prevalence, deaths, DALYs of NPC at country
level

Figures 3A show the incidence rates across 204 coun-
tries. The incidence of the smoothed spline model
increases with increasing SDI. Eight country’s (China,
Taiwan(China), Algeria, Tunisia, Libya, Malta, Brunel
and Greenland) incidence rate is significantly higher the
smooth curve.

Figures 3B show the prevalence rates across 204 coun-
tries. The prevalence of the smoothed spline model
increases with increasing SDI. Seven nations (China,
Taiwan(China), Algeria, Tunisia, Libya, Malta, Brunel)
had prevalence rate is significantly higher the smooth
curve.

Figures 3C show the deaths rates for 204 countries.
With increasing SDI, the smoothed spline model dem-
onstrates an stable and decreasing trend in deaths.
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I .
Fig. 1 Geographical distribution of Age-standardized Deaths (A), Age-standardized DALYs (B), Age-standardized Prevalence (C)
and Age-standardized Incidence (D)

4 - =S

Brunel,Greenland and Taiwan(China) had prevalence
rates significantly higher the smooth curve.

Figures 3D display the DALYs rates for 204 countries.
As SDI rises, refined spline models indicate an stable and
decreasing DALYs rate trend. However Brunel, Green-
land and Taiwan(China) had prevalence rates signifi-
cantly higher the smooth curve.

Decomposition analysis of change in DALYs

Decomposition analysis results for the global level and
the SDI regions are shown in Fig. 4. At the global level,-
190.75% of the changes in DALYs were attributed to
population growth, -34.78% to population aging, and
325.54% to epidemiologic changes. The contributions
of population aging in the SDI regions were high SDI
(-10.75%), high-mid SDI (-34.25%), middle SDI (-24.14%),
low-mid SDI (23.98%), and low SDI (0.11%). The contri-
butions of population growth in the SDI regions were
high SDI (-5.49%), high-mid SDI (-26.41%), middle
SDI (-54.68%), low-middle SDI (235.94%), and low SDI
(143.44%). The contribution of epidemiological changes
in the SDI regions was high SDI (116.25%), high-middle
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SDI (160.67%), middle SDI (178.82%), low-middle SDI
(-159.94%), and low SDI (-43.55%), respectively.

Frontier analysis based on age-standardized DALYs
Frontier analysis results for 204 countries are shown
in Fig. 5. Details of the frontier analysis have previously
been disclosed in the literature. The black labels repre-
sent countries and regions with the highest effective dif-
ference, such as Solomon Islands, Pakistan, Uganda,
Samoa, China, Democratic People’s Republic of Korea,
Philippines, Tunisia, Algeria, Viet Nam, Libya, Greenland
Brunei Darussalam, Taiwan(China). Blue labels represent
countries and regions with low SDI (<0.45) and low effec-
tive difference, such as Niger, Mall, Mozambique, Gam-
bia, Honduras; Red labels represent countries and regions
with high SDI (>0.85) and relatively significant differ-
ence in development levels, such as Monaco, San Marino,
United Arab Emirates, Singapore and Taiwan(China).

Burden of disease projections
Based on the GBD 2019 study, this study projects the
global burden of disease for NPC from 2020 to 2030. The
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Fig. 2 Age-standardized Incidence (A), Age-standardized Prevalence (B), Age-standardized Deaths (C) and Age-standardized DALYs (D)
for nasopharyngeal carcinoma by SDI, 1990-2019, and expected value-based SDI

results of the projections are shown in Fig. 6. The global
projections show that ASIR, ASPR, and ASDR remain
stable and DALYs show a decreasing trend by 2030. By
2030, there will be 28,148 incident cases, 5,888 deaths,
194,172 prevalent cases and 362,937 DALYs. Cases and
329,383 DALYs (Table 2).

Discussion

To the best of our knowledge, this study is the first to
comprehensively analyse the burden of nasopharyngeal
cancer in young people and changing trends at the global,
regional and national levels, analysing incidence, preva-
lence and rates of DALYs at the global and regional lev-
els over the last 30 years, and examining the incidence,
prevalence and rates of DALYs in different regions and
countries as the level of the SDI varies, adding detail
to the limited epidemiological data available on NPC
in young people. Based on two years of data, 1990 and
2019, overall, the number of deaths and mortality rates
among young people with NPC have declined globally,

with an AAPC of -1.64 (-1.78 to -1.49), which may be
attributed to the growth of the global economy, improved
health care services, and improved medical technol-
ogy. However the incidence of NPC did increase signifi-
cantly. Compared to 1990, the incidence in 2019 showed
a double increase and the prevalence showed a triple
increase, with an AAPC of 1.79 (1.03 to 2.55) and 2.97
(2.13 to 3.82). Although the number of deaths of NPC
patients declined globally during this 30-year period, the
number of patients with the disease increased dramati-
cally. On the one hand, this may be due to the fact that
early cases of NPC circa in the 1990were often poorly
described, misdiagnosed or misclassified. With improved
screening tools, the rate of misdiagnosis has been greatly
reduced [11]. On the other hand, the prevalence of risk
factors such as dust, alcohol and tobacco use has also had
an impact on the number of cases. Fortunately, however,
DALYs for NPC in young people are declining globally,
suggesting that the burden of NPC on individuals and
society is decreasing in this group [12-14].
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Fig. 3 Incidence rate, prevalence rate, Deaths rate and DALYs rate of nasopharyngeal carcinoma by 204 countries and terri-ries and SDI in 2019

The SDI is a composite indicator that quantifies the
level of socio-demographic development, which is stead-
ily increasing in most countries. The significant associa-
tion between the SDI and the burden of disease indicator
reinforces the impact of socio-demographic differences
on the burden of disease. As the SDI increases, we can
observe a steady downward trend in mortality and
DALYs in most of the 21 regions. Moreover, the declin-
ing trend is more pronounced in four regions, namely
South Asia, East Asia, North Africa and Middle East,
which may be attributed to the fact that with the continu-
ous socio-economic development, developing countries
have improved the prognosis of patients with NPC due
to the improvement of treatment technology and aware-
ness of the disease. However, in this general environ-
ment, some countries still have high mortality rates and
DALYs, such as Brunel, Greenland and Taiwan (China),
which also have the highest ASDR and age-standardised
DALYs, Viet Nam also had high age-standardised DALYs.
This suggests that prevention and treatment of naso-
pharyngeal cancer in these countries are problematic
and need to be strengthened. To further investigate the

impact of different factors on NPC DALYs over the past
30 years, we decomposed the raw DALYs by three dimen-
sions: population, ageing and epidemiological changes.
Overall, global NPC DALYs decreased significantly. This
reduction was primarily driven by age-standardised mor-
tality and morbidity, or epidemiological change, which
accounted for 325.54% of the reduction in the burden
of NPC DALYs. However, changes in NPC bur/den var-
ied by level of development. Dividing the SDI into five
levels, in high, medium-high and medium SDI regions,
the main factor affecting DALYs remained epidemio-
logical changes, with high, medium-high and medium
SDI regions contributing majorly to the decline in the
global burden of NPC DALYs, accounting for 116.25%,
160.67% and 178.82% of the reduction in the burden of
NPC DALYs. However, in the medium—low and low SDI
regions, the main factor affecting DALYs becomes pop-
ulation growth, which has a neutralising effect on the
decline of DALYs, accounting for 235.94% and 143.44% of
the increase in the burden of NPC DALYs, respectively,
and similarly, population ageing, which has a relatively
small impact on the global NPC DALYs.
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DALYs (Disability-Adjusted Life Years)

Global - *

High SDI -

High-middle SDI- .

location
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Fig. 4 Changes in nasopharyngeal carcinoma disability-adjusted life years (DALYs) according to population-level determinants of population
growth, aging, and epidemiological change from 1990 to 2019 at the global level and by Sociodemographic Index (SDI) quintile

To better understand the potential improvements in
NPC DALYs rates that might be achieved given a coun-
try’s development status, we built a frontier analysis
based on age-standardised DALY rates and SDI using
data from 1990 to 2019. The frontier lines depict the
countries and regions with the lowest DALYs at the cor-
responding SDI. The distance from the frontier is referred
to as the effective difference and represents the gap
between a country’s observed and potentially achievable
DALYs; this gap can be reduced or eliminated depend-
ing on the socio-demographic resources of the country
or territory. The effective difference from the border was
calculated for each country and territory using the 2019
DALYs and SDI. East Asia, Southeast Asia, North Africa
and some island countries in the Pacific Ocean have the
highest effective variance. Part of Central America, West
Africa and Southern Africa countries, despite having
low SD], also have the lowest DALYs and show the best
DALYs in resource-limited settings, and they can serve
as models for optimising health outcomes in resource-
poor settings. In contrast, some high SDI countries and

regions lagged behind, such as part of East Asia, South-
east Asia, Europe and the Middle East countries. This
observation suggests that future work should identify
the drivers of success in exemplary countries and the
potential causes of countries with high DALYs, and that
addressing this gap may help inform efforts to reduce the
burden of NPC.

With the increase of SDI, the incidence and prevalence
rates in most of the 21 regions showed a steady increase
in general, especially in East Asia, which showed a sig-
nificant increase, including China and Taiwan (China),
both of which also had the highest ASIR and ASPR.
This cancer is very common in provinces in the eastern
to south-eastern regions of China, such as Guangdong,
Guangxi, Zhongshan and Hong Kong [15]. It is notewor-
thy that the incidence and prevalence of NPC in Taiwan
of China is high, and the mortality rate is also high. This
may be due to the fact that the cultivation and consump-
tion of betel nut is very common in Taiwan, and under
the influence of alcohol consumption and smoking, the
incidence of head and neck cancers remains high in the
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Fig. 6 The ASDR, age-standardised DALYs, ASPR and ASIR for global nasopharyngeal cancer for the observational period (1990-2019)
and the projection period (2020-2030)

Table 2 The number of cases of prediction of incidence, prevalence, deaths and DALYs of nasopharyngeal carcinoma from 2020-2030

Location 2020 2030

Incidence Prevalence Deaths DALYs Incidence Prevalence Deaths DALYs

The number of cases The number of cases
Andean Latin America 14 72 7 416 17 88 8 403
Australasia 34 232 6 378 31 222 6 376
Caribbean 36 183 18 1101 38 197 19 1129
Central Asia 87 412 52 3136 99 512 56 3331
Central Europe 111 693 30 1709 112 705 26 1350
Central Latin America 102 578 41 2500 123 721 44 2668
Central Sub-Saharan Africa 48 177 37 2247 61 225 47 2954
East Asia 20295 144704 2044 125405 17682 126613 1602 98178
Eastern Europe 270 1694 62 4003 333 2218 45 3875
Eastern Sub-Saharan Africa 482 1795 377 22503 623 2417 489 30166
Global 28235 187592 6020 362169 28148 194172 5888 362937
High-income Asia Pacific 303 2149 28 1773 230 1621 22 1354
High-income North America 421 2982 52 3349 395 2928 46 3377
North Africa and Middle East 1457 9442 309 18710 1551 10363 282 17598
Oceania M 42 9 506 14 51 11 608
South Asia 2317 8868 1735 98886 2492 9666 1835 99929
Southeast Asia 1856 9371 946 55161 2225 12108 974 56818
Southern Latin America 30 188 9 590 33 223 9 603
Southern Sub-Saharan Africa 38 148 27 1571 39 158 28 1534
Tropical Latin America 127 652 60 3579 132 655 58 3169
Western Europe 598 4331 55 3625 510 3867 43 3188
Western Sub-Saharan Africa 243 890 190 10971 363 1331 282 15569

region [16]. Moreover, the residents of this coastal area
are fond of eating salted and dried fish, which contains
high levels of nitrites and their precursors, which are

highly carcinogenic, and EBV activators, which can
promote NPC [17-19]. This suggests that the relevant
health authorities in Taiwan of China need to pay more
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attention to these high risk factors and develop some tar-
geted preventive measures, otherwise it will be difficult
to adapt to the upcoming challenges posed by the burden
of NPC. In other regions, there are also countries that
show outstanding incidence and prevalence rates such
as Brunel, Algeria, Tunisia, Libya, Malta, where Tunisia
have relatively the highest ASIR and ASPR. ASPR are
also relatively highest. On the one hand, this may be due
to the fact that the risk of NPC is closely related to the
degree of social mixing, as some people from high inci-
dence areas migrate to these areas and intermarry with
the local population [20]. On the other hand, it may be
that the genetic susceptibility of the local indigenous
population also has an impact on the incidence of NPC
[21]. In addition, the uneven development of health care
across regions and countries is also important for regions
and countries with high mortality rates and high DAYS to
have equitable access to health care and living conditions.

The current situation poses a serious challenge to pub-
lic health systems in South and South-East Asia and parts
of Africa and Europe, in particular, where rapid growth,
if left unchecked, could lead to a "nasopharyngeal cancer
epidemic" in these regions in the near future. Therefore,
effective measures should be taken to curb this situa-
tion, such as improving the specificity of testing, reduc-
ing overdiagnosis, promoting individualised treatment
and developing healthier lifestyles. By understanding the
trends and distribution of the NPC burden in different
countries and regions, we can better explore the under-
lying factors affecting the NPC burden, and also suggest
policy makers to rationally allocate resources for more
targeted prevention.

Based on the GBD 2019 study, this study predicts the
global burden of disease of NPC from 2020 to 2030.
According to the prediction, the ASIR, ASPR, and ASDR
of NPC will remain unchanged in the future, but the
DALYs will show a decreasing trend, which suggests that
the impact of NPC on the burden of young people will
continue to decrease in the future but the number of dis-
eases and deaths will continue to increase. Therefore,
health issues related to NPC must be better managed, and
this will remain a global public health issue that requires
the cooperation of all in an effort to eliminate the burden
of disease caused by NPC by controlling the high risk fac-
tors and improving healthcare, prevention, and promotion.

Our study also has some limitations. Firstly, the data are
from GBD 2019, which makes it difficult to avoid inaccu-
racies entirely, as some values are estimates rather than
direct measurements. Given the current state of poor dis-
ease surveillance in many countries, GBD 2019 would be
a more systematic study to provide a perspective on the
burden of NPC. Secondly, due to the lack of data, we were
unable to analyse the relationship between stage/grading
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at cancer diagnosis and mortality-morbidity; furthermore,
we were unable to adjust for the impact of screening prac-
tices in the association between SDI and NPC burden.
After addressing these limitations, future more compre-
hensive population-based epidemiological studies are
needed to confirm our results. Shortcomings of this study:
although the data were obtained from the GBD database,
and the GBD methodology and results are considered
state-of-the-art, robust, and reliable, there is still a need
is data inaccuracies. In underdeveloped countries, cancer
detection systems are weak, which may lead to under-
registration of cancer. Secondly, there are differences in
medical technology in different countries, which may lead
to misdiagnosis and underdiagnosis of NPC diagnosis.

Conclusions

NPC incidence in young people is a major global prob-
lem. Mortality and DALYs have been decreasing in the
last 30 years, but incidence and prevalence have been
increasing, especially in East Asia. Moreover, there are
large differences in incidence, prevalence/mortality and
DALYs among different regions and countries. Among
them, China, Taiwan and some Southeast Asian coun-
tries not only have high incidence and prevalence rates,
but also still have high mortality rates and DALYs. This
is particularly important for these countries to pay atten-
tion to the health problems related to NPC, and the pro-
jected burden of disease from 2020 to 2030 shows that
ASIR, ASPR, and ASDR remain unchanged, but DALYs
show a decreasing trend. Therefore, there is still a need
to focus on the incidence of NPC in young people and to
target interventions to improve the current situation.

Acknowledgements

Thanks to Xiao Ming (Xiaoming_room@hotmail.com) for his work on the GBD
database. His excellent sharing of GBD database analysis procedure makes it
easier for us to explore the GBD database.

Authors’ contributions

Qiuyang Wang responsible for Conceptualization (Equal),Data cura-

tion (Equal),Methodology (Equal),Validation (Equal),Writing-original draft
(Equal),Writing-review & editing(Equal). Guoxing Huang responsible for
Conceptualization (Lead),Supervision (Lead). Dongdong Zhang responsible
for Conceptualization (Equal),Investigation(Equal),Methodology(Lead),Project
administration(Equal),Software(Equal) Writing-review & editing (Equal). Yaojie
Wang and Bingging Qin responsible for Data curation (Equal),Formal analysis
(Equal),Software (Equal),validation (Equal),Writing-original draft (Equal). Jing
Zeng, Huazhang tan responsible for Investigation (Equal), Methodology
(Equal),Writing-review & editing (Equal).

Funding

This work was supported by the Hubei Provincial Natural Science Foundation
of China under Grant 2024AFB262, and the Innovative Research Program of
Xiangyang No.1 People’s Hospital, under Grant xXYY2023QT18.

Availability of data and materials

The data used are publicly available online on the website of the Institute for
Health Metrics and Evaluation (IHME) (http://ghdx.healthdata.org/gbd-resul
tstool).


http://ghdx.healthdata.org/gbd-resultstool
http://ghdx.healthdata.org/gbd-resultstool

Huang et al. BMC Cancer (2024) 24:720

Declarations

Ethics approval and consent to participate
For GBD study, a waiver of informed consent was reviewed and approved by
the Institutional Review Board of the University of Washington.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Otolaryngology, Xiangyang No.1 People’s Hospital, Hubei
University of Medicine, 15 Jiefang Road, Fancheng District, Xiangyang 441000,
Hubei, China. *Department of Evidence-Based Medicine Center, Xiangyang
No.1 People’s Hospital, Hubei University of Medicine, Xiangyang 441000,
China. *Center Laboratory for Translational Medicine, Xiangyang No.1 People’s
Hospital, Hubei University of Medicine, Xiangyang, China. *Department

of Oncology, Xiangyang No.1 People’s Hospital, Hubei University of Medicine,
Xiangyang, Hubei, China. *Department of Paediatrician, Xiangyang No.1 Peo-
ple’s Hospital, Hubei University of Medicine, Xiangyang, China.

Received: 18 March 2024 Accepted: 5 June 2024
Published online: 11 June 2024

References

1. BrayF, etal. Global cancer statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185 countries. CA
Cancer J Clin 2018:68(6):394-424.

2. Chang ET, et al. The Evolving Epidemiology of Nasopharyngeal Carci-
noma. Cancer Epidemiol Biomarkers Prev 2021;30(6):1035-1047.

3. FBray, et al. Age-incidence curves of nasopharyngeal carcinoma world-
wide: bimodality in low-risk populations and aetiologic implications.
Cancer epidemiology, biomarkers & prevention. 2008;17(9):2356-65.

4. SEVollset, et al. Fertility, mortality, migration, and population scenarios
for 195 countries and territories from 2017 to 2100: a forecasting analysis
for the Global Burden of Disease Study. Lancet (London, England).
2020;396(10258):1285-1306.

5. Global age-sex-specific fertility. mortality, healthy life expectancy (HALE),
and population estimates in 204 countries and territories, 1950-2019: a
comprehensive demographic analysis for the Global Burden of Disease
Study 2019. Lancet (London, England). 2020;396(10258):1160-203.

6. B Moller, et al. Prediction of cancer incidence in the Nordic countries:
empirical comparison of different approaches. Statistics in medicine.
2003;22(17):2751-66.

7. PanH,etal. The global, regional, and national early-onset colorectal can-
cer burden and trends from 1990 to 2019: results from the Global Burden
of Disease Study 2019. BMC Public Health 2022;22(1):1896.

8. JHu, et al. Global, Regional, and National Burden of CKD due to Glomeru-
lonephritis from 1990 to 2019: A Systematic Analysis from the Global
Burden of Disease Study 2019. Clinical journal of the American Society of
Nephrology. 2023;18(1):60-71.

9. GLuo, et al. Projections of Lung Cancer Incidence by 2035 in 40 Countries
Worldwide: Population-Based Study. JMIR public health and surveillance.
2023;9:e43651.

10. YueT, et al. Gender disparity and temporal trend of liver cancer in China
from 1990 to 2019 and predictions in a 25-year period. Front Public
Health 2022;10:956712.

11. CS Muir. Nasopharyngeal cancer- -a historical vignette. CA: a cancer
journal for clinicians. 1983;33(3):180-5.

12. Hsu WL, et al. Cigarette smoking increases the risk of nasopharyn-
geal carcinoma through the elevated level of IgA antibody against
Epstein-Barr virus capsid antigen: A mediation analysis. Cancer Med.
2020,9(5):1867-76.

13. Z Beigzadeh, et al. Occupational exposure to wood dust and risk of naso-
pharyngeal cancer: A systematic review and meta-analysis. Environmen-
tal research. 2019;171:170-176.

Page 14 of 14

14. DuT, et al. Association between alcohol consumption and risk of naso-
pharyngeal carcinoma: a comprehensive meta-analysis of epidemiologi-
cal studies. Alcoholism Clin Experiment Res. 2019;43(11):2262-73.

15. Chen YP, et al. Nasopharyngeal carcinoma. Lancet (London, England),
2019;394(10192):64-80.

16. Tian W, et al. Sequence-based typing of HLA-A gene in 930 patients with
nasopharyngeal carcinoma in Hunan province, southern China. Tissue
Antigens 2015;86(1):15-20.

17. Wei KR, et al. Nasopharyngeal carcinoma incidence and mortality in
China, 2013. Chin J Cancer. 2017;36(1):90.

18. YuWM, Hussain SS. Incidence of nasopharyngeal carcinoma in Chinese
immigrants, compared with Chinese in China and South East Asia: review.
J Laryngol Otol. 2009;123(10):1067-74.

19. XN Zou, SH Lu, Liu B. Volatile N-nitrosamines and their precursors in
Chinese salted fish- -a possible etological factor for NPC in china. Interna-
tional journal of cancer. 1994;59(2):155-8.

20. Wee JT, et al. Is nasopharyngeal cancer really a "Cantonese cancer"? Chin
J Cancer 2010;29(5):517-26.

21. Bei JX, et al. Genetic susceptibility to the endemic form of NPC. Chin Clin
Oncol 2016;5(2):15.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	Global, regional and national burdens of Nasopharynx cancer in the adolescents and young adults from 1990 to 2019 and its predictions
	Abstract 
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Overview
	Data sources
	Estimation framework
	Socio-demographic index
	Statistical analysis

	Results
	The incidence, prevalence, deaths, DALYs of Nasopharynx cancer at global level
	Disease burden in the country
	The incidence, prevalence, deaths, DALYs of NPC at regional level
	The incidence, prevalence, deaths, DALYs of NPC at country level
	Decomposition analysis of change in DALYs
	Frontier analysis based on age-standardized DALYs
	Burden of disease projections

	Discussion
	Conclusions
	Acknowledgements
	References


