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Abstract
Background: Nasal cancer is a rare and fatal disease, with an incidence rate 
of <1 in 100,000, and a 5- year survival rate of around 30%. The study aims to 
investigate the worldwide disease burden, associated risk factors, and temporal 
incidence patterns of nasal cancer.
Methods: Data were obtained from multiple sources, including the Global Cancer 
Observatory, Cancer Incidence in Five Continents Plus, the Global Burden of 
Disease database, the World Bank, and the United Nations. The study utilized 
multivariable linear regression to investigate the relationship between risk fac-
tors and the incidence of nasal cancer by age for each country. Trend analysis 
was conducted using the joinpoint regression analysis program, and the average 
annual percentage change (AAPC) was calculated. The accuracy of trend estima-
tions was assessed using the 95% confidence interval (CI). Additionally, the inci-
dence of nasal cancer was examined by age and geographic location.
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1  |  INTRODUCTION

Nasal cancer is typically fatal, the 5- year survival rate is 
about 30%, and it significantly reduces the survivors' qual-
ity of life.1 However, the incidence rate of nasal cancer 
was low, with less than 1 in 100,000 people being diag-
nosed with,2,3 especially in developed regions. Malignant 
epithelial tumors are found in over three- quarters of all 
nose and paranasal sinuses malignant tumors, in which 
adenocarcinoma and squamous cell carcinoma are the 
most prevalent histologies.4

Previous studies have identified several risk factors 
associated with nasal cancer, including exposure to cer-
tain chemicals (including chromates and isopropyl alco-
hol) and occupational hazards, such as wood dust in the 
furniture industry and leather dust in the shoemaking 
industry.5,6 Other possible chemical exposures involve 
formaldehyde, paint, lacquer, and glue.7 Cigarette smok-
ing is also a significant risk factor, particularly for heavy 
or long- term smokers, who are twice as likely to develop 
nasal cancer as nonsmokers.8

However, previous epidemiology studies of nasal cancer 
have limitations, such as being limited to western countries 
and relatively old data, the studies also fail to analyze the 
disease relating to metabolic risk factors and age groups, 
highlighting the need for a more comprehensive investiga-
tion. By utilizing data from international cancer registries 
and risk factor databases, the aim of this study is to provide 
a comprehensive and updated investigation of the world-
wide disease burden, associated risk factors, and temporal 
incidence patterns of nasal cancer in demographic sub-
groups. This will further support the development of pri-
mary preventive policies and early diagnosis strategies.

2  |  METHODS

2.1 | Data sources

We retrieved the 2020 incidence of nasal cancer in 185 na-
tions from the Global Cancer Observatory (GLOBOCAN) 
database, a global online database that compiles data 
on the incidence and mortality of 26 forms of cancer.9 
GLOBOCAN was developed in collaboration between the 
International Cancer Registry, population- based cancer 
registries, the World Health Organization, and publicly 
accessible web data. Information from international or 
national cancer registries included in GLOBOCAN was 
used to calculate incidence- to- mortality ratios, trend anal-
ysis estimates, and adjacent country approximations.10 
Using the decade- long cancer incidence from 2003 to 2012 
in 108 countries, the Cancer Incidence in Five Continents 
Plus (CI5 Plus) database was used to extract the incidence 
of nasal cancer by cancer site.11 The CI5 Plus database, 
used for time trend studies and interpreting differences 
over time, provides the most recent and historical inci-
dence information broken down by year, population sub-
group, and geographic location. We used ICD- 10 C30 to 
identify malignant neoplasm of nasal cavity to ensure the 
consistency of different registries. The GLOBOCAN and 
CI5 Plus are comprehensive compilation of reliable cancer 
registries at global, regional, and national scales, encom-
passing a significant proportion of the world's population, 
offering verified incidence data by confirming the oc-
currence of each newly documented cancer case within 
a specified timeframe. The risk factors analysis was con-
ducted using the country- specific information from the 
global burden of disease (GBD) database, which includes 

Results: A total of 37,674 new cases were reported in 2020 (ASR 4.2 per 1,000,000). 
The highest ASRs were observed in South- Eastern Asia (5.3) and Central and 
Eastern Europe (4.8). A number of risk factors were identified, such as higher 
HDI regions, higher prevalence of smoking, alcohol drinking, unhealthy dietary, 
and hypertension. In addition, physical inactivity was related to lower incidence. 
An overall decreasing trend was reported in the global population, but an increas-
ing trend was discovered in males.
Conclusions: The highest burden of nasal cancer was found in South- Eastern 
Asia and Central and Eastern Europe, potentially due to regional genetic fac-
tors and pollution issues. Targeted interventions are need in high- risk regions. 
Further studies are needed to investigate factors contributing to the increasing 
temporal trend of nasal cancer among the male population.
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the prevalence of obesity, hypertension, diabetes, lipid dis-
orders, unhealthy diet, alcohol consumption, and smok-
ing.12 The GBD database measures health loss brought on 
by specific illnesses, accidents, and risk factors in order 
to improve healthcare systems and achieve health equity. 
Data on the early mortality and impairment of more than 
350 diseases and traumas were obtained and reviewed by 
over 7000 researchers from 156 countries and regions. 
For each country, the human development index (HDI) 
and gross domestic product (GDP) per capita were pro-
vided by the United Nations (UN) and the World Bank, 
respectively.13,14

2.2 | Statistical analysis

The incidence of nasal cancer and several risk factors 
(HDI, GDP per capita, lifestyle, and metabolic risk fac-
tors by sex and age) were examined using multivariable 
linear regression analysis. The matching Beta coefficients 
(β) and 95% confidence intervals (CI) for the regression 
analysis were calculated. β estimates measure as a unit in-
crement of the change in an outcome variable (ASR) to 
the change in a predictor variable (risk factor). Statistical 
significance was defined as a p value of 0.05 or less, and all 
CI are displayed for 95% of the values.

Trend analysis was performed using the Joinpoint regres-
sion analysis tool. The SEER Program of the National Cancer 
Institute of the United States developed the software. It was 
utilized to examine the temporal pattern of nasal cancer in-
cidence by location and country using the average annual 
percentage change (AAPC).15 The study adhered to estab-
lished procedures in cancer epidemiology research by utiliz-
ing the most recent 10- year data for calculations. In order to 
produce the necessary standard errors, incidence data were 
log- transformed, and the 95% CI were then calculated. A 
positive AAPC indicates an increasing trend, while a nega-
tive AAPC indicates a decreasing trend over time. In order 
to examine the precision of trend estimation, a 95% CI was 
used. For instance, a range that passes 0 denotes a persistent 
trend without a clear rise or fall. In addition, the incidence 
trend of nasal cancer by age (total population: 0–85+, young 
population: 15–49; old population: 50–74), gender (male and 
female), and geographic location (Asia, Oceania, Americas, 
Europe, Africa) are also assessed.

3  |  RESULTS

3.1 | Nasal cancer incidence in 2020

The total number of new cases reported was 37,674 (ASR: 
4.2 per 1,000,000) in 2020 (Table S1). South- Eastern Asia 

(5.3), Central and Eastern Europe (4.8), Western Europe 
(4.7), South- Central Asia (4.5), and Northern Africa (4.3) 
were the regions reported the highest ASRs; while Central 
America & Caribbean (2.8), Western Asia (3.0), Southern 
Europe (3.5), Northern America (3.6), and Sub- Saharan 
Africa (3.7) were the regions reported the lowest ASRs. 
As for the country, Cabo Verde (17.1), North Macedonia 
(14.5), Côte d'Ivoire (13.3), Gabon (10.6), and France, La 
Réunion (9.9) were found to have the highest ASRs. The 
lowest ASRs were found in Bahrain (0.57), Eswatini (0.68), 
Tajikistan (0.84), El Salvador (0.90), and Guatemala (1.1).

3.2 | Nasal cancer incidence by subgroup 
in 2020

In 2020, the global incidence of nasal cancer in males was 
21,891, with an ASR of 5.2, which was higher than that of 
the female population (case: 15,783, ASR: 3.6) (Figure 1, 
Table S1). In the male population, the five regions with the 
highest ASRs were South- Eastern Asia (6.9 vs. 3.6 in fe-
males), Central and Eastern Europe (6.7 vs. 4.5), Northern 
Europe (6.2 vs. 3.1), Western Europe (6.0 vs. 4.4), and 
South- Central Asia (5.3 vs. 4.1). Among the countries, the 
five with the highest ASRs were North Macedonia (27.8 vs. 
2.1), Cabo Verde (26.4 vs. 10.4), Côte d'Ivoire (19.9 vs. 4.0), 
Namibia (15.9 vs. 3.0), and Uganda (15.1 vs. 4.3). As for 
the age group, the ASR incidence for the old population 
(case: 20,113, ASR: 13.4) was much higher than the young 
population (case: 8847, ASR: 2.4) (Figure 2, Table S1b). In 
the old population, the five regions with the highest ASRs 
were Western Europe (17.1 vs. 2.0 in young), Central and 
Eastern Europe (16.2 vs. 2.6), South- Eastern Asia (15.6 vs. 
3.9), Northern Africa (15.4 vs. 1.3), South- Central Asia 
(14.6 vs. 2.5). Among the countries, the five with the high-
est ASRs were North Macedonia (62.0 vs. 5.4), Cabo Verde 
(43.2 vs. 15.4), French Guiana (38.1 vs. 2.0), Côte d'Ivoire 
(37.8 vs. 7.8), and Croatia (29.6 vs. 5.5).

3.3 | Associations of risk factors with 
nasal cancer incidence

The overall nasal cancer incidence was linked to higher 
HDI (β = 0.254, CI 0.022–0.487, p = 0.032), higher preva-
lence of smoking (β = 0.086, CI 0.024–0.149, p = 0.007), 
alcohol drinking (β = 0.091, CI 0.024–0.159, p = 0.008), un-
healthy dietary (β = 0.042, CI 0.011–0.074, p = 0.009), hy-
pertension (β = 0.071, CI 0.031–0.111, p = 0.001, Table S2). 
Besides, a reverse association was found between nasal 
cancer and physical inactivity (β = −0.133, CI −0.246 to 
−0.021, p = 0.021). In multivariate analysis results, both 
hypertension (β = 0.006, CI 0.001–0.011, p = 0.015) and 
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lipid (β = −0.006, CI −0.011 to 0.001, p = 0.036) demon-
strated a significant association with the nasal cancer in-
cidence.(Table S4).

3.4 | Associations of risk factors with 
nasal cancer incidence by subgroup

The nasal cancer incidence for the male population was 
linked to the higher prevalence of smoking (β = 0.085, CI 

0.013 to 0.157, p = 0.022), alcohol drinking (β = 0.122, CI 
0.046–0.199, p = 0.002), unhealthy dietary (β = 0.056, CI 
0.017–0.095, p = 0.005), and hypertension (β = 0.106, CI 
0.046–0.166, p = 0.001, Figure  3). A reverse association 
was also found between nasal cancer and physical inac-
tivity (β = −0.235, CI −0.414 to −0.055, p = 0.011). Among 
all risk factors examined, hypertension (β = 0.009, CI 
0.001 to 0.016, p = 0.022) and lipid disorder (β = −0.012, 
CI −0.020 to −0.004, p = 0.005) were significantly re-
lated to nasal cancer incidence. As for females, only 

F I G U R E  1  Global incidence of nasal cancer by sex, all ages, in 2020.
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the higher prevalence of smoking (β = 0.064, CI 0.002–
0.125, p = 0.042) and diabetes (β = 0.099, CI 0.032–0.165, 
p = 0.004) were linked to the nasal cancer incidence. The 
multivariate analysis revealed a negative relation be-
tween GDP per capital (β = −0.032, CI −0.056 to 0.007, 
p = 0.012) and the incidence while smoking (β = 0.011, 
CI 0.000–0.022, p = 0.041) and diabetes (β = 0.009, CI 
0.001–0.018, p = 0.034) were positively significant. A 
negative association was found between nasal can-
cer incidence for the younger population and physical 

inactivity (β = −0.162, CI −0.261 to −0.064, p = 0.001), 
obesity (β = −0.028, CI −0.055 to −0.0005, p = 0.046), 
and lipid disorder (β = −0.037, CI −0.067 to −0.008, 
p = 0.013, Figure 4). Through multivariate analysis, dia-
betes (β = 0.023, CI 0.007–0.040, p = 0.007) and lipid dis-
order (β = −0.005, CI −0.010 to −0.001, p = 0.026) were 
respectively emerged as positive and negative risk fac-
tors. Turning to the older population, it was linked to 
higher HDI (β = 1.342, CI 0.602–2.082, p < 0.001), GDP 
per capita (β = 0.755, CI 0.182–1.329, p = 0.010), higher 

F I G U R E  2  Global incidence of nasal cancer by age, both sexes, in 2020.
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F I G U R E  3  Associations between risk factors and nasal cancer by sex.
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F I G U R E  4  Associations between risk factors and nasal cancer by age.
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prevalence of smoking (β = 0.443, CI 0.278–0.609, 
p < 0.001), alcohol drinking (β = 0.413, CI 0.191–0.636, 
p < 0.001), unhealthy dietary (β = 0.138, CI 0.048–0.228, 
p = 0.003), hypertension (β = 0.131, CI 0.025–0.237, 
p = 0.016), lipid disorder (β = 0.110, CI 0.012–0.207, 
p = 0.028). And for multivariate analysis, the incidence 
was associated with high smoking (β = 0.044, CI 0.019–
0.069, p = 0.001) as well as hypertension (β = 0.011, CI 
0.000–0.022, p = 0.041).

3.5 | Trend analysis of nasal cancer 
incidence

Globally, a declining trend was observed in nasal cancer, 
with 2 countries presented rising trends and 4 countries 
presented declining trends (Table S3, Figures S1 and S2). 
The greatest increases were found in Japan (AAPC: 2.45, 
95% CI 1.05–3.88, p = 0.004), and the United Kingdom 
(AAPC: 2.37, 95% CI 1.06–3.69, p = 0.003). Meanwhile, the 
most significant declines were found in Bahrain (AAPC: 
−10.14, 95% CI −16.76 to −3.00, p = 0.012), followed 
by Colombia (AAPC: −7.94, 95% CI −12.79 to −2.83, 
p = 0.008), Thailand (AAPC: −6.13, 95% CI −11.70 to 

−0.22, p = 0.044) and China (AAPC: −4.06, 95% CI −7.53 
to −0.45, p = 0.032).

3.6 | Age-  and sex- specific trend analysis 
by subgroup

An increasing trend was found among the male popula-
tion, in which 3 countries reported increasing trends and 
only one country reported decreasing trend. A significant 
increasing trend was showed in Chile (AAPC: 14.03, 95% 
CI 9.91–18.30, p < 0.001), followed by Japan (AAPC: 2.42, 
95% CI 0.08–4.81, p = 0.044) and United Kingdom (AAPC: 
2.14, 95% CI 0.33–3.99, p = 0.026); while only Bahrain 
(AAPC: −6.88, 95% CI −11.95 to −1.52, p = 0.019) showed 
the decreases (Figure 5). In the female population, a de-
creasing trend was reported, in which three countries 
and five countries reported increasing and decreasing 
trends respectively. The increasing trends were shown in 
Kuwait (AAPC: 12.71, 95% CI 6.88–18.87, p = 0.001), fol-
lowed by the Netherlands (AAPC: 4.56, 95% CI 1.26–7.98, 
p = 0.013) and the United Kingdom (AAPC: 2.59, 95% CI 
1.46–3.73, p = 0.001). Besides, the declining trends were 
found in Uganda (AAPC: −16.44, 95% CI −26.12 to −5.49, 

F I G U R E  5  AAPC of nasal cancer incidence by sex, all ages.
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p = 0.010), Iceland (AAPC: −14.68, 95% CI −23.50 to 
−4.84, p = 0.010), Bahrain (AAPC: −13.17, 95% CI −24.36 
to −0.34, p = 0.045), Malta (AAPC: −12.86, 95% CI −19.78 
to −5.34, p = 0.005) and the USA (AAPC: −2.33, 95% CI 
−4.26 to −0.36, p = 0.026).

In terms of age, a mixed trend was reported in the 
young population, in which one country reported a ris-
ing trend and two countries reported decreasing trends 
(Figure 6). The decreasing trend was reported in Croatia 
only (AAPC: 14.00, 95% CI 2.37–26.95, p = 0.023); mean-
while, Poland (AAPC: −10.79, 95% CI −19.39 to −1.26, 
p = 0.032) and Bahrain (AAPC: −7.48, 95% CI −12.68 
to −1.98, p = 0.015) reported the significant declines. 
Similarly, a mixed trend was reported in the old popula-
tion, in which three countries showed rising trends and 
four countries showed diminishing trends: Chile (AAPC: 
10.24, 95% CI 6.52–14.10, p < 0.001), Cyprus (AAPC: 
6.84, 95% CI 0.60–13.47, p = 0.035) and United Kingdom 
(AAPC: 2.40, 95% CI 0.69–4.14, p = 0.012) reported the 
growing trends; Colombia (AAPC: −15.26, 95% CI −22.98 
to −6.77, p = 0.004) reported the most significant decrease, 
followed by Thailand (AAPC: −6.14, 95% CI −11.05 to 
−0.96, p = 0.026), Korea (AAPC: −4.55, 95% CI −8.01 to 
−0.96, p = 0.020) and China (AAPC: −4.07, 95% CI −7.52 
to −0.50, p = 0.031).

4  |  DISCUSSION

4.1 | Summary of major findings

In the present study, the global incidence, associated risk 
factors, and the temporal trends of nasal cancer across 
various subgroups were concluded. We found that there 
is a considerable variation in the disease burden across 
different geographic regions, with a higher incidence re-
ported in South- Eastern Asia and Central and Eastern 
Europe. Second, several risk factors were identified, such 
as regions with higher HDI, higher prevalence of smok-
ing, alcohol drinking, unhealthy dietary, and hyperten-
sion. In addition, physical inactivity was found to be a 
protective factor for male and young populations. Third, 
an overall decreasing trend was reported in the global 
population, but an increasing trend was discovered in 
males.

4.2 | Variation in the disease burden

The current study concluded that South- Eastern Asia 
and Central and Eastern Europe reported the highest in-
cidence globally. Genetic factors may serve as one of the 

F I G U R E  6  AAPC of nasal cancer incidence by ages, both sexes.
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possible reasons for the findings. Several studies have 
suggested that a gene associated with an increased sus-
ceptibility to nasopharyngeal cancer is inherited among 
the Bai- yue population, a group of Southern Natives 
in China.16–18 This ethnic minority group, which has a 
higher risk of developing the disease, has been residing in 
the South- eastern part of Asia, such as Borneo (Bidayuh) 
and Hainan island (Tanka boat people).19 Besides, envi-
ronmental exposure may contribute to the higher disease 
burden in Central and Eastern Europe. In this region, the 
household usage of coal for heating and wood for cooking 
is common,20 this has resulted in the region becoming the 
most polluted area in Europe.21 From a previous study in 
Central and Eastern Europe, indoor air pollution has been 
found to increase the cancer risk in the upper aerodiges-
tive tract, including the oral cavity, larynx, pharynx, and 
esophagus.22 The risk is 4.05 times higher of developing 
pharyngeal cancer (95% CI: 1.30–12.68), and 2.71 times 
higher of developing esophageal cancer (95% CI: 1.21–
6.10) in people who consistently used wood. Likewise, 
those who consistently used coal had a 5.37 times higher 
risk of developing laryngeal cancer (95% CI: 2.39–12.04) 
and a 4.13 times higher risk of developing head & neck 
cancers (95% CI: 1.99–8.55).22 In relation to nasopharyn-
geal cancer, a positive association was drawn between na-
sopharyngeal cancer and indoor pollution including the 
use of wood (OR 1.34, 95% CI: 1.03–1.75) and coal (OR 
1.70, 95% CI: 1.17–2.47).23 The common use of coal and 
wood for cooking and heating is thought to be a possible 
contributing factor to the high incidence of nasal can-
cer cases reported in the Central and Eastern European 
regions.

4.3 | Risk factors associated with 
nasal cancer

Smoking has been a well- confirmed risk factor for nasal 
cancer. Compared with the nonsmokers, the risk was 
found to increase by 60% among individuals who had 
ever smoked (OR: 1.60, 95% CI 1.24–2.07).24 This risk 
was even higher in male smokers, with a more than two 
times risk that of nonsmokers (OR 2.4, 95% CI 1.1–5.2, 
p < 0.01).3 The current study also proved this correlation 
in all subgroups, except the younger population. There is 
an inconsistent finding of alcohol consumption and nasal 
cancer in the previous studies. More nasal cancer cases 
than controls reported a history of alcohol consumption, 
particularly in the highest alcohol- intake group (⩾300 
ounces per year: OR 2.0, 95% CI 1.0–3.9).3 However, a 
lower risk was reported in the middle alcohol- intake 
group in the same study (75 to 149.9 ounces per year: 
OR 0.7, 95% CI 0.3–1.7; 150–299.9 ounces per year: OR 

0.9, 95% CI 0.4–2.0). The prior studies have also shown 
that unhealthy dietary are related to an increased risk for 
nasal cancer, including inflammatory diet pattern (OR: 
1.64, 95% CI: 1.06–2.55; p = 0.04),25 and meat- heavy diet 
(OR 2.26, 95% CI: 1.85–2.77).23

Our study revealed an interesting finding that phys-
ical inactivity is related to a lower risk of nasal cancer. 
This could be due to people with high physical activity 
in outdoor environment could have more exposure to air 
pollutants and chemicals, especially Epstein–Barr virus 
(EBV). In early studies, it is proven that EBV increases 
the risk of nasopharyngeal cancers in Asian coun-
tries,23,26 and some countries in North America.23,27,28 
Regarding nasopharyngeal cancer, those exposed to 
the highest concentration of air pollutants had a sig-
nificantly higher risk of developing nasopharyngeal 
cancers, with an incidence rate of 1.88 for NO2 (95% CI 
1.09–3.22, compared to the lowest concentration group) 
and 2.08 for PM2.5 (95% CI 1.21–3.58, compared to the 
lowest concentration group).29 However, the relation-
ship between exercise and health outcomes is complex. 
Despite the potential negative effects of exercising in a 
polluted environment, the benefits of physical activity 
may outweigh the risks associated with exposure to air 
pollution.

4.4 | Incidence trends of nasal cancer

Different countries and regions have reported a de-
clining trend in nasal cancer incidence. A significant 
decreasing incidence rates for nasopharyngeal (APC: 
−7.89%, 95% CI = −9.43% to −6.31%, p < 0.001) and 
sinonasal cancer (APC: −10.08%, 95% CI = −16.66% to 
−2.99%, p = 0.012) was reported in Taiwan during 2010–
2018.30 Between 1993 and 2015 in Japan, there was a 
declining trend of nasopharyngeal cancer in males (na-
sopharynx: APC −2.7%, 95% CI: −4.6% to −0.7%), but 
no significant trend was identified for nasal and parana-
sal cavity cancer.31 A review paper on the international 
patterns in sinonasal cancer incidence found that 11 
countries and 8 countries showed declining trends in 14 
selected countries or regions for male and female popu-
lations, respectively.32 This is partially related to HDI 
indicating a country's access to more multidisciplinary 
teams (MDT), involving medical specialties' participa-
tion in treatment and health systems as well as coop-
eration and coordination among teams for better head 
and neck cancer care and management services.33 Also, 
there's possibility that countries with comparably high 
HDIs have more comprehensive treatment information 
and strategies for better nasal care services.34 There is 
limited research on the rising trend of nasal cancer in 
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males, but the possible reason could be the increasing 
prevalence of risk factors.24,35

5  |  STRENGTH AND 
LIMITATIONS

This study utilized high- quality data from cancer registries 
in 186 countries to conduct a comprehensive analysis of the 
incidence, risk factors, and temporal trends of nasal cancer 
on a global scale. The study has several limitations related to 
its data source, study design, and statistical analysis. Firstly, 
We used ICD- 10 C30 to identify malignant neoplasm of 
nasal cavity to ensure the consistency of different regis-
tries. Therefore, we did not include malignant neoplasm of 
nasopharynx (C11) in the analysis. Secondly, the issue of 
underreported or misclassified cancer cases is a concern. 
Inadequate cancer data quality, registry coverage, and ana-
lytical capacity in low-  and low- middle- income countries 
(LMICs) may lead to under- documentation and misclassi-
fication. Thirdly, the confounding variables may influence 
the accuracy of the risk factor analysis. Since the present 
study relied mainly on univariate analysis, which limits the 
ability to determine non- linear associations between risk 
factors and nasal cancer. Additionally, the direct compari-
sons of country-  and site- specific outcomes may be difficult 
or unreliable due to the changes in cancer registries over 
time, such as alterations to the methodology of data collec-
tion, registration criteria, or population coverage. In spite of 
that, it is relatively dependable to compare the country-  and 
site- specific outcomes during the same time period.

6  |  CONCLUSION

The highest burden of nasal cancer was found in South- 
Eastern Asia and Central and Eastern Europe, potentially 
due to regional genetic factors and pollution issues, high-
lighting the need for targeted interventions in high- risk 
regions. The impact of smoking, unhealthy dietary pat-
tern, and outdoor air pollution of developing nasal can-
cer has been identified, this informs the development of 
preventive strategies and health promotion campaigns. 
Education should be provided to individuals in high- risk 
regions about the health risk associated with smoking, 
unhealthy diets, and exercising in polluted environments. 
Further studies are needed to investigate factors contrib-
uting to the increasing temporal trend of nasal cancer 
among the male population.

AUTHOR CONTRIBUTIONS
Junjie Huang: conceptualisation, supervision, and writ-
ing–original draft. Wing Sze Pang: data curation, formal 

analysis, and writing–original draft. Fung Yu Mak: writ-
ing–original draft. Sze Chai Chan: data curation and for-
mal analysis. Veeleah Lok: writing–review and editing. 
Lin Zhang: writing–review and editing. Xu Lin: writing–
review and editing. Don Eliseo Lucero- Prisno III: writ-
ing–review and editing. Wanghong Xu: writing- review 
and editing. Zhi- Jie Zheng: writing–review and editing. 
Edmar Elcarte: writing–review and editing. Mellissa 
Withers: writing–review and editing. Martin CS Wong: 
conceptualisation, supervision, and writing–review and 
editing.

FUNDING INFORMATION
This research received no grant from any funding agency 
in the public, commercial, or not- for profit sectors.

CONFLICT OF INTEREST STATEMENT
The authors have declared no conflicts of interest.

DATA AVAILABILITY STATEMENT
The data that supports findings of this study are available 
from the corresponding author, upon reasonable request.

ETHICS STATEMENT
This study was approved by the Survey and Behavioral 
Research Ethics Committee, The Chinese University of 
Hong Kong (No. SBRE- 20- 332).

ORCID
Junjie Huang   https://orcid.org/0000-0003-2382-4443 
Wanghong Xu   https://orcid.org/0000-0003-2045-2218 

REFERENCES
 1. Battista G, Comba P, Orsi DC, Norpoth K, Maier A. Nasal can-

cer in leather workers: an occupational disease. J Cancer Res 
Clin Oncol. 2005;121:1-6.

 2. Lund VJ, Clarke PM, Swift AC, McGarry GW, Kerawala C, 
Carnell D. Nose and paranasal sinus tumours: United Kingdom 
National Multidisciplinary Guidelines. J Laryngol Otol. 
2016;130(S2):S111-S118.

 3. Caplan LS, Hall HI, Levine RS, Zhu K. Preventable risk factors 
for nasal cancer. Ann Epidemiol. 2000;10(3):186-191.

 4. d'Errico A, Pasian S, Baratti A, et al. A case- control study on 
occupational risk factors for sino- nasal cancer. Occup Environ 
Med. 2009;66(7):448-455.

 5. Comba P, Belli S. Etiological epidemiology of tumors of the 
nasal cavities and the paranasal sinuses. Ann Ist Super Sanita. 
1992;28(1):121-132.

 6. Decouflé P, Walrath J. Nasal cancer in the U.S. shoe industry: 
does it exist? Am J Ind Med. 1987;12(5):605-613.

 7. Olsen JH, Jensen SP, Hink M, Faurbo K, Breum NO, Jensen 
OM. Occupational formaldehyde exposure and increased nasal 
cancer risk in man. Int J Cancer. 1984;34(5):639-644.

 8. Zheng W, McLaughlin JK, Chow WH, Chien HT, Blot WJ. Risk 
factors for cancers of the nasal cavity and paranasal sinuses 

 20457634, 2025, 8, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.70163 by T
est, W

iley O
nline L

ibrary on [29/07/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0003-2382-4443
https://orcid.org/0000-0003-2382-4443
https://orcid.org/0000-0003-2045-2218
https://orcid.org/0000-0003-2045-2218


12 of 12 |   HUANG et al.

among white men in the United States. Am J Epidemiol. 
1993;138(11):965-972.

 9. Ferlay J, Ervik M, Lam F, et  al. Global Cancer Observatory: 
Cancer Today. Lyon, France: International Agency for Research 
on Cancer. Available from: https:// gco. iarc. fr/ today  2020.

 10. Sung H, Ferlay J, Siegel RL, et  al. Global cancer statistics 
2020: GLOBOCAN estimates of incidence and mortality 
worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 
2021;71(3):209-249.

 11. Cancer Incidence in Five Continents plus: IARC CancerBase No. 
9. Lyon FIAfRoC. 2020. http:// ci5ia rcfr/ CI5pl us/ Defau ltaspx

 12. Institute for Health Metrics and Evaluation (IHME). Global 
Burden of Disease Study 2019 (GBD 2019) Results. Available at 
http:// ghdxh ealth datao rg/ gbd-  resul ts-  tool 2020.

 13. United Nations. Human Development Classification, 2018 
Statistical. http:// hdrun dporg/  sites/  defau lt/ files/  2018_ human_ 
devel opment_ stati stical_ updat epdf 2020.

 14. The World Bank. GDP per capita (Current US$). https:// dataw 
orldb ankorg/ indic ator/ NYGDP PCAPCD 2020

 15. Kim HJ, Fay MP, Feuer EJ, et al. Permutation Tests for Joinpoint 
Regression with Applications to Cancer Rates. Stat Med. 
2000;19(3):335-351. doi:10.1002/(sici)1097- 0258(20000215)19:3 
<335:: aid- sim336>3.0.co;2- z

 16. Wee J, Nei WL, Yeoh KW, Yeo RM, Loong SL, Qian CN. Why 
are east Asians more susceptible to several infection- associated 
cancers (carcinomas of the nasopharynx, stomach, liver, ade-
nocarcinoma of the lung, nasal NK/T- cell lymphomas)? Med 
Hypotheses. 2012;79(6):833-842.

 17. Trejaut J, Lee C- L, Yen J- C, Loo J- H, Lin M. Ancient migra-
tion routes of Austronesian- speaking populations in oceanic 
Southeast Asia and Melanesia might mimic the spread of naso-
pharyngeal carcinoma. Chin J Cancer. 2011;30(2):96-105.

 18. Wee JTS, Ha TC, Loong S, Qian C- N. Is Nasopharyngeal Cancer 
Really a Cantonese Cancer. 2010.

 19. Linton RE, Daker M, Khoo ASB, Choo DCY, Viljoen M, 
Neilsen PM. Nasopharyngeal carcinoma among the Bidayuh 
of Sarawak, Malaysia: history and risk factors. Oncol Lett. 
2021;22(1):1-8.

 20. Chafe Z, Brauer M, Héroux M- E, et al. Residential Heating with 
Wood and Coal: Health Impacts and Policy Options in Europe 
and North America. 2015.

 21. Karpinska L, Śmiech S. Invisible energy poverty? Analysing 
housing costs in central and Eastern Europe. Energy Res Soc Sci. 
2020;70:101670.

 22. Sapkota A, Zaridze D, Szeszenia- Dabrowska N, et al. Indoor air 
pollution from solid fuels and risk of upper aerodigestive tract can-
cers in central and Eastern Europe. Environ Res. 2013;120:90-95.

 23. Chang ET, Ye W, Zeng Y- X, Adami H- O. The evolving epide-
miology of nasopharyngeal carcinoma. Cancer Epidemiol 
Biomarkers Prev. 2021;30(6):1035-1047.

 24. Greiser EM, Greiser KH, Ahrens W, et al. Risk factors for nasal 
malignancies in German men: the South- German nasal cancer 
study. BMC Cancer. 2012;12(1):506.

 25. Shivappa N, Hébert JR, Zucchetto A, et  al. Increased risk of 
nasopharyngeal carcinoma with increasing levels of diet- 
associated inflammation in an Italian Case- Control Study. Nutr 
Cancer. 2016;68(7):1123-1130.

 26. Prabhu SR, Wilson DF. Evidence of Epstein–Barr virus associ-
ation with head and neck cancers: a review. J Can Dent Assoc. 
2016;82:1-11.

 27. Calderón- Garcidueñas L, Delgado R, Calderón- Garcidueñas A, 
et  al. Malignant neoplasms of the nasal cavity and paranasal 
sinuses: a series of 256 patients in Mexico City and Monterrey. 
Is air pollution the missing link? Otolaryngol Head Neck Surg. 
2000;122(4):499-508.

 28. Wong Y, Meehan MT, Burrows SR, Doolan DL, Miles JJ. 
Estimating the global burden of Epstein–Barr virus- related 
cancers. J Cancer Res Clin Oncol. 2022;148(1):31-46.

 29. Fan H- C, Chen C- Y, Hsu Y- C, et al. Increased risk of incident 
nasopharyngeal carcinoma with exposure to air pollution. PLoS 
One. 2018;13(9):e0204568.

 30. Yang T- H, Xirasagar S, Cheng Y- F, Chen C- S, Chang W- P, Lin 
H- C. Trends in the incidence of head and neck cancer: a nation-
wide population- based study. Oral Oncol. 2023;140:106391.

 31. Kawakita D, Oze I, Iwasaki S, Matsuda T, Matsuo K, Ito H. Trends 
in the incidence of head and neck cancer by subsite between 
1993 and 2015 in Japan. Cancer Med. 2022;11(6):1553-1560.

 32. Youlden DR, Cramb SM, Peters S, et al. International compari-
sons of the incidence and mortality of sinonasal cancer. Cancer 
Epidemiol. 2013;37(6):770-779.

 33. De Felice F, Tombolini V, de Vincentiis M, et al. Multidisciplinary 
team in head and neck cancer: a management model. Med 
Oncol. 2018;36(1):2.

 34. Board PDQATE. Paranasal sinus and nasal cavity cancer treat-
ment (adult). (PDQ®): Health Professional Version. PDQ Cancer 
Information Summaries. National Cancer Institute (US); 2002.

 35. da Silva Leonel ACL, Bonan RF, Pinto MBR, Kowalski LP, da 
Cruz Perez DE. The pesticides use and the risk for head and 
neck cancer: a review of case- control studies. Med Oral Patol 
Oral Cir Bucal. 2021;26(1):e56.

SUPPORTING INFORMATION
Additional supporting information can be found online 
in the Supporting Information section at the end of this 
article.

How to cite this article: Huang J, Pang WS, Mak 
FY, et al. Global incidence, risk factors, and temporal 
trends of nasal cancer: A population- based analysis. 
Cancer Med. 2025;14:e70163. doi:10.1002/cam4.70163

 20457634, 2025, 8, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.70163 by T
est, W

iley O
nline L

ibrary on [29/07/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://gco.iarc.fr/today
http://ci5iarcfr/CI5plus/Defaultaspx
http://ghdxhealthdataorg/gbd-results-tool
http://hdrundporg/sites/default/files/2018_human_development_statistical_updatepdf
http://hdrundporg/sites/default/files/2018_human_development_statistical_updatepdf
https://dataworldbankorg/indicator/NYGDPPCAPCD
https://dataworldbankorg/indicator/NYGDPPCAPCD
https://doi.org//10.1002/(sici)1097-0258(20000215)19:3<335::aid-sim336>3.0.co;2-z
https://doi.org//10.1002/(sici)1097-0258(20000215)19:3<335::aid-sim336>3.0.co;2-z
https://doi.org/10.1002/cam4.70163

	Global incidence, risk factors, and temporal trends of nasal cancer: A population-based analysis
	Abstract
	1  |  INTRODUCTION
	2  |  METHODS
	2.1  |  Data sources
	2.2  |  Statistical analysis

	3  |  RESULTS
	3.1  |  Nasal cancer incidence in 2020
	3.2  |  Nasal cancer incidence by subgroup in 2020
	3.3  |  Associations of risk factors with nasal cancer incidence
	3.4  |  Associations of risk factors with nasal cancer incidence by subgroup
	3.5  |  Trend analysis of nasal cancer incidence
	3.6  |  Age- and sex-specific trend analysis by subgroup

	4  |  DISCUSSION
	4.1  |  Summary of major findings
	4.2  |  Variation in the disease burden
	4.3  |  Risk factors associated with nasal cancer
	4.4  |  Incidence trends of nasal cancer

	5  |  STRENGTH AND LIMITATIONS
	6  |  CONCLUSION
	AUTHOR CONTRIBUTIONS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	ORCID
	REFERENCES


