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ABSTRACT
Objectives: Head and neck cancer (HNC) remains a major global cause of cancer morbidity and mortality, with dispropor-
tionately poor outcomes in low- and middle-income countries. Substantial cross-national disparities suggest an important role 
for health system strengthening. We evaluated associations between national health system characteristics and global HNC 
outcomes.
Methods: We conducted a cross-sectional ecological analysis of 185 countries using sex-stratified, age-standardized incidence 
and mortality estimates from the International Agency for Research on Cancer (IARC) GLOBOCAN 2022 database. The primary 
outcome was the composite mortality-to-incidence ratio (MIR) for aggregated HNCs, including cancers of the lip and oral cavity, 
oropharynx, larynx, nasopharynx, hypopharynx, and salivary gland. Eleven national health system indicators capturing health 
financing, workforce density, service availability, socioeconomic development, and gender equity were evaluated. Univariable 
linear regressions identified candidate variables using Bonferroni correction (p < 0.0045), followed by multivariable modeling 
with assessment for multicollinearity using variance inflation factors.
Results: All 11 health system indicators were significantly associated with HNC MIR on univariable analysis (p < 0.001 for all). 
In multivariable analysis of 123 countries with complete data, higher Universal Health Coverage (UHC) service coverage index 
and higher gross domestic product (GDP) per capita were independently associated with lower (improved) HNC MIR (model 
R2 = 0.70). Findings were consistent in sex-stratified analyses.
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Conclusions: Across countries, progress toward universal health coverage and greater national economic capacity was inde-
pendently associated with improved HNC outcomes. These findings may help to inform efforts at the level of health systems to 
improve HNC outcomes worldwide.
Level of Evidence: N/A.

1   |   Introduction

Head and neck cancers (HNC) collectively represent among the 
most common cancers globally [1, 2]. HNCs contribute signifi-
cantly to the total global burden of cancer [2–4]. In 2022 alone, 
950,000 new cases and 480,000 deaths for HNCs were recorded 
[1]. Over the last decades, global age-standardized incidence 
rates (ASIR) have been increasing [5].

Furthermore, many HNCs disproportionately affect people in 
low- and middle-income countries (LMICs) despite advances in 
early detection and treatment [3, 6], reflecting unequal exposure 
to risk factors driven by regional disparities and socioeconomic 
determinants [5, 6]. Outcomes are disparate across and within 
countries, reflecting complex systems level factors including na-
tional healthcare resources, cancer policy, financial protection, 
and access to cancer services [7–11].

With a projected disproportionate rise in ASIR and consistently 
high age-standardized mortality rates (ASMR) among LMICs 
over the coming years [5], a greater understanding of health 
system factors that influence HNC outcomes may inform can-
cer care planning. We used the Global Cancer Observatory 
(GLOBOCAN) 2022 estimates of HNC at the country level and 
health system factors from global agencies to identify the factors 
that may be associated with HNC outcomes.

2   |   Methods

2.1   |   Data Sources and Measures

We assembled a cross-national dataset integrating health 
system indicators from the World Health Organization 
(WHO), World Bank, the DIrectory of RAdiotherapy Centres 
(DIRAC), the United Nations Development Programme 
(UNDP), and cancer burden estimates from the International 
Agency for Research on Cancer (IARC); we sought to 
construct a comprehensive set of national health system 
indicators spanning health financing, workforce capacity, 
service availability, socioeconomic development, and gender 
equity.

Metrics included health expenditure as a percentage of gross 
domestic product (GDP); physicians, nurses/midwives, and 
surgical workforce density per 1000 population; GDP per cap-
ita; progress toward universal health coverage as measured by 
the Universal Health Coverage (UHC) service coverage index; 
availability of pathology services; radiotherapy capacity mea-
sured as radiotherapy centers per 1000 population; the Human 
Development Index (HDI); the Gender Inequality Index; and 
out-of-pocket expenditure as a percentage of current health ex-
penditure (listed in Table 1). The analytic dataset was frozen on 
November 27, 2024.

TABLE 1    |    Univariable analyses associating health system variables with cancer MIR for both sexes.a

Health system measure N complete β coefficient 95% CI (lower bound) 95% CI (upper bound) p

Health spending as % of GDP 171 −0.02062 −0.02831 −0.01293 < 0.001

Physicians per 1000 population 167 −0.05888 −0.06998 −0.04779 < 0.001

Nurses/midwives per 1000 
population

166 −0.02729 −0.03164 −0.02294 < 0.001

Surgical workforce per 1000 
population

144 −0.00234 −0.00294 −0.00173 < 0.001

UHC index 175 −0.00766 −0.00868 −0.00663 < 0.001

Pathology services (yes vs. no) 174 −0.17943 −0.2378 −0.12105 < 0.001

Human development index 177 −0.85424 −0.95262 −0.75586 < 0.001

RT centers per 1000 population 185 −79.5727 −96.4761 −62.6693 < 0.001

GDP per capita 185 −5.28E−06 −6.12E−06 −4.43E−06 < 0.001

Gender inequality index 165 0.610201 0.519817 0.700584 < 0.001

Out of pocket (%) 171 0.003139 0.0018 0.004477 < 0.001
aWorld Bank health system covariates included: health expenditure as a percent of gross domestic product (GDP), physicians per 1000 population, nurses/midwives 
per 1000 population, surgical workforce per 1000 population, out-of-pocket expenditure as a share of current health expenditure, and GDP per capita. WHO variables 
included Universal Health Coverage Service Coverage Index (higher scores denote greater coverage) and national availability of pathology services. UNDP variables 
included Human Development Index (HDI) and Gender Inequality Index (GII; lower values indicate greater gender equity). DIRAC provided counts of radiotherapy 
(RT) centers; using 2023 World Bank population figures, we calculated centers per 1000 population.
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For 185 countries, sex-stratified age-standardized cancer inci-
dence and mortality rates were obtained from the International 
Agency for Research on Cancer (IARC) GLOBOCAN 2022 da-
tabase, which synthesizes the best available national data from 
population-based cancer registries, vital registration systems, 
and modeled estimates where empirical data are incomplete [1]. 
Rates were age-standardized to the Segi–Doll world standard 
population to facilitate cross-national comparisons [1].

The primary outcome was the composite mortality-to-incidence 
ratio (MIR) for aggregated HNCs, defined as cancers of the lip 
and oral cavity, oropharynx, larynx, nasopharynx, hypophar-
ynx, and salivary gland. Despite heterogeneity in risk factors 
and treatment paradigms, these diseases were aggregated given 
the common need for multimodality treatment for these condi-
tions in the primary analysis.

Furthermore, MIR was selected as the primary outcome be-
cause it provides a pragmatic, population-level proxy for can-
cer survival in settings where reliable stage-specific survival 
data are not uniformly available [1]. MIR allows comparison 
across countries with markedly different incidence patterns 
by relating mortality to underlying disease burden. This met-
ric has been widely used in global oncology research across 
multiple cancer types to evaluate disparities in cancer out-
comes and health system performance [12–15]. Given the 
ecological, cross-national scope of this study and the lack of 
standardized survival datasets spanning 185 countries, MIR 
represents a feasible and internationally comparable measure 
of relative cancer outcomes.

2.2   |   Statistical Analysis

Univariable linear regressions evaluated the relationship be-
tween HNC MIR and each covariate. Variables surpassing a 
Bonferroni-corrected threshold (p < 0.0045 for 11 tests) were 
carried forward to multivariable modeling.

To mitigate concerns regarding multicollinearity among health 
system indicators, many of which are conceptually correlated, 
we conducted variance inflation factor (VIF) analysis prior to 
final model specification. Variables demonstrating substantial 
collinearity (VIF > 10) were excluded to preserve model stabil-
ity and improve interpretability of regression coefficients. This 
approach reduces inflation of standard errors, limits spurious 
associations arising from correlated predictors, and enhances 
confidence that independent associations identified in the 
multivariable model reflect statistically stable relationships. 
Nonetheless, residual correlation between structural health sys-
tem variables is unavoidable in global ecological analyses and 
must interpret these findings accordingly.

In the multivariable model, two-sided α = 0.05 defined signifi-
cance, and goodness of fit was summarized by R2.

2.3   |   Site-Specific Sub-Analysis

To assess whether the association between UHC and MIR dif-
fered by anatomical site, we performed a post hoc site-specific 

analysis for hypopharynx, larynx, lip/oral cavity, nasopharynx, 
oropharynx, and salivary gland cancers. To mitigate multiple 
hypothesis testing, we limited this additional analysis to the 
UHC index only. First, we evaluated the association between 
UHC and site-specific MIR using univariable linear regression. 
Second, we incorporated UHC into multivariable models using 
the same covariates as in the primary analysis (health spending 
as percent of GDP, physician density, nursing/midwife density, 
surgical workforce density, pathology availability, radiother-
apy centers per population, GDP per capita, Gender Inequality 
Index, and out-of-pocket expenditure), with α = 0.05 defining 
significance.

This analysis used only publicly available, aggregate country-
level data and was therefore not considered human subjects re-
search; institutional review board oversight was not required.

3   |   Results

Data from 185 countries were included based on the availability 
of cancer incidence and mortality estimates from the IARC. The 
completeness of health system indicators varied, ranging from 
144 countries (77.8%) for surgical workforce data to 185 coun-
tries (100%) for GDP per capita. In univariable analyses, all 11 
health system metrics spanning health system resources, work-
force capacity, and UHC coverage were significantly associated 
with the cancer MIR (p < 0.001 for all; Table 1).

Accordingly, the initial multivariable model included all 11 
health system metrics; 123 countries had complete data, yield-
ing an R2 of 0.7273. VIF analysis indicated collinearity for the 
HDI (VIF > 10). The model was therefore re-estimated excluding 
HDI. In this final model, VIF values for all remaining metrics 
were < 10.

The final model (N = 123 countries) with 10 metrics had an R2 
of 0.7021 (Table 2). VIF for all metrics was < 10. Therefore, the 
following variables were associated with lower (improved) MIR 
for HNCs: (1) UHC index and (2) GDP per capita. MIR is plotted 
individually against these four metrics in Figure 1. On analysis 
stratified by sex, UHC index and GDP per capita were similarly 
independently associated with improved MIR for HNCs.

3.1   |   Site-Specific Sub-Analysis

On univariable analysis, greater UHC index was significantly 
associated with lower MIR for all anatomical sites examined: hy-
popharynx (β −0.0063, p < 0.001), larynx (β −0.0070, p < 0.001), 
lip/oral cavity (β −0.0083, p < 0.001), nasopharynx (β −0.0077, 
p < 0.001), oropharynx (β −0.0051, p < 0.001), and salivary gland 
cancers (β −0.0099, p < 0.001).

In multivariable models including the same health system co-
variates as the primary analysis, greater UHC index remained 
independently associated with improved (lower) MIR for hy-
popharynx (β −0.0122, p < 0.001), lip/oral cavity (β −0.0051, 
p = 0.001), nasopharynx (β −0.0070, p < 0.001), oropharynx 
(β −0.0055, p = 0.016), and salivary gland cancers (β −0.0120, 
p < 0.001). The association between UHC and MIR was not 
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statistically significant for laryngeal cancer in the multivariable 
model (β −0.0013, p = 0.407).

4   |   Discussion

The increasing burden of HNCs globally may reflect inequities 
in cancer care that translate to systemic gaps in prevention, early 
detection, and treatment, especially in resource-constrained 
settings [6, 16]. Through our global comparative analysis, we 
explored how global health indicators may be associated with 
MIRs for HNCs in order to offer insight into drivers of outcome 
disparities.

Our study found that on univariable analysis, all 11 health 
system metrics were significantly associated with HNC MIR. 
Furthermore, the association between greater UHC and im-
proved outcomes is broadly consistent across HNC subsites, 
with the exception of laryngeal cancer in adjusted analyses. 

These findings highlight how these health system determinants 
may serve as actionable targets for future policy interventions to 
reduce HNC burden [17, 18].

Given the interrelated nature of these indicators, the indepen-
dent association of UHC may reflect the importance of health-
care financing and protection from financial toxicity [19]. UHC 
encompasses not only access to essential health services but 
also financial risk protection across prevention, diagnosis, treat-
ment, and survivorship, underscoring its central role in mitigat-
ing financial toxicity and improving cancer outcomes [8, 20, 21].

Additionally, as many HNCs arise from modifiable exposure to 
risk factors such as tobacco, betel nut use, alcohol, HPV infec-
tions, the expansion of UHC as a means to facilitate behavior 
and exposure modifications especially in LMICs may reduce the 
disproportionate burden of HNC [19, 22]. UHC strategies should 
be context-specific, accounting for regional variations in HNC 
risk and health resources [23].

TABLE 2    |    Multivariable analyses associating health system variables with cancer MIR after removing variables with significant multicollinearity.

Health system measure β coefficient 95% CI (lower bound) 95% CI (upper bound) p

Health spending as % of GDP −0.0013763 −0.0084169 0.0056643 0.699

Physicians per 1000 population 0.0057128 −0.0161321 0.0275578 0.605

Nurses/midwives per 1000 population −0.0046893 −0.0129004 0.0035218 0.26

Surgical workforce per 1000 population −0.0000111 −0.0009147 0.0008925 0.981

UHC index −0.0050472 −0.0073959 −0.0026985 < 0.001

Pathology services (yes vs. no) −0.030193 −0.0833609 0.0229749 0.263

RT centers per 1000 population −1.193339 −21.21981 18.83313 0.906

GDP per capita −2.22E-06 −3.55E-06 −8.94E-07 0.001

Gender inequality index −0.0350507 −0.2775898 0.2074884 0.775

Out of pocket (%) 0.0001174 −0.0010549 0.0012898 0.843

Note: This model had R2 of 0.7021.

FIGURE 1    |    Head and neck cancer mortality to incidence ratio (MIR) in association with universal health coverage (UHC) service index (A) and 
gross domestic product (GDP) per capita (B).
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Furthermore, the independent association of GDP per capita 
on multivariable analysis underscores the role of macroeco-
nomic capacity as a structural determinant of population-
level cancer outcomes [7, 15, 24]. Higher national income 
may reflect greater fiscal space to invest in health infra-
structure, workforce development, diagnostic capacity, treat-
ment availability, and social protection mechanisms that 
reduce financial barriers to care [20, 25]. Relatedly, eco-
nomic development may influence cancer survival not only 
directly through health system spending, but also indirectly 
through broader investments in education [26], infrastruc-
ture, and institutional stability [7, 21] that support effective 
cancer control.

Importantly, these findings should not be interpreted to sug-
gest that only UHC and national wealth matter for HNC out-
comes [15]. Rather, the attenuation of other health system 
variables in multivariable models likely reflects the high de-
gree of interrelatedness among health system components, 
whereby financing, workforce capacity, infrastructure, and 
service availability co-evolve within countries. The fact that 
multiple indicators, including health spending, workforce 
density [27], pathology availability, radiotherapy capacity [28], 
and financial protection [25, 29, 30], were each significantly 
associated with HNC MIR on univariable analysis under-
scores that health system strengthening is inherently multi-
dimensional. In this context, UHC and GDP per capita may 
function as integrative markers of broader system capacity 
rather than isolated drivers, reinforcing the need for compre-
hensive health system investment rather than singular policy 
levers [7, 9, 31].

These findings should be interpreted in the context of several 
important limitations. First, this ecological analysis relied on 
publicly available, country-level data, which are subject to 
variation in cancer registry coverage, data quality, reporting 
accuracy, and completeness across countries, particularly in 
low- and middle-income settings where cancer surveillance 
infrastructure may be limited [1, 2]. Although GLOBOCAN 
applies standardized and validated estimation methods to 
address data gaps, residual uncertainty and misclassification 
may persist and could influence estimated incidence, mortal-
ity, and derived MIRs [1, 2, 4].

Furthermore, limitations of MIR should be acknowledged. MIR 
is an ecological proxy for survival and does not directly measure 
patient-level outcomes. MIR may be influenced by differences in 
cancer registration completeness, diagnostic intensity, or death 
certification accuracy across countries. Furthermore, MIR does 
not fully account for stage distribution at diagnosis, variations 
in tumor biology (e.g., HPV-associated disease), or treatment 
heterogeneity. Accordingly, MIR should be interpreted as a 
population-level approximation of cancer outcomes rather than 
a direct measure of survival.

Although we conducted VIF analysis to mitigate multicol-
linearity among correlated health system indicators and ex-
cluded variables with substantial collinearity to improve 
model stability, many structural health system metrics (e.g., 
GDP per capita, workforce density, and UHC index) are in-
herently interrelated. As such, complete statistical separation 

of these constructs is not possible in ecological cross-national 
analyses.

Although we specified linear regression models and evaluated 
model fit metrics (including R2) to assess explanatory perfor-
mance, we also acknowledge that linearity assumptions may not 
fully capture potentially nonlinear or threshold relationships be-
tween health system indicators and MIR.

In addition, the use of aggregated national metrics precludes 
adjustment for within-country heterogeneity in access to care, 
socioeconomic status, and health system capacity, as well as 
individual-level risk factors such as tobacco and alcohol use, 
HPV and/or EBV status, comorbidities, and stage at diagnosis, 
all of which are known to influence HNC outcomes [10, 16]. 
Further work must also explore disparities in access to survivor-
ship and supportive care [32]. Lastly, the cross-sectional design 
limits causal inference and does not capture temporal changes 
in health system investments or cancer outcomes.

5   |   Conclusion

Our global cross-national analysis demonstrates that universal 
health coverage and national economic capacity are consistently 
associated with improved HNC mortality-to-incidence ratios, 
underscoring the role of health system strength in cancer out-
comes. These findings highlight how investments in healthcare 
access, financial protection, and resource availability may be 
associated with narrowing persistent global disparities, partic-
ularly in low- and middle-income countries. These findings may 
help to inform efforts at the level of health systems to improve 
HNC outcomes worldwide.

Funding

E.C.D., J.W., K.L., Y.W., A.S., J.M., P.I., C.L.E., T.P.K., and N.Y.L. are 
funded in part through the Cancer Center Support Grant from the 
National Cancer Institute (P30 CA008748). E.C.D. is funded in part 
through the Prostate Cancer Foundation Young Investigator Award. 
J.W. is supported by the Swiss National Science Foundation (P500PM 
203194).

Disclosure

The funders did not influence the following aspects of the manuscript: 
design and conduct of the study; collection, management, analysis, and 
interpretation of the data; preparation, review, or approval of the manu-
script; and decision to submit the manuscript for publication.

Conflicts of Interest

N.Y.L. serves on the advisory boards (consultant) with Merck, Merck 
Serono, J and J, Nanobiotix, Galera, LEO SAB, and GSK. N.Y.L. holds 
stock options with LEO SAB. P.I. received research grants from Incyte 
(to the institution) and has participated in the Advisory Board of 
AstraZeneca, Novocure, Johnson and Johnson, BioConvergent Health, 
Pfizer, and NGM Biosciences. E.C.D. declares no competing interests. 
All other authors report no relevant COI.

Data Availability Statement

Data are publicly available from the World Health Organization, the 
World Bank, and the Global Cancer Observatory.

 15314995, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/lary.70534 by U

niversity O
f T

exas M
d A

nderson C
ancer C

enter, W
iley O

nline L
ibrary on [07/04/2026]. 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



6 The Laryngoscope, 2026

References

1. F. Bray, M. Laversanne, H. Sung, et al., “Global Cancer Statistics 2022: 
GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 
Cancers in 185 Countries,” CA: A Cancer Journal for Clinicians 74, no. 3 
(2024): 229–263, https://​doi.​org/​10.​3322/​caac.​21834​.

2. E. C. Dee, M. Laversanne, N. Bhoo-Pathy, et al., “Cancer Incidence 
and Mortality Estimates in 2022 in Southeast Asia: A Comparative 
Analysis,” Lancet Oncology 26, no. 4 (2025): 516–528, https://​doi.​org/​10.​
1016/​S1470​-​2045(25)​00017​-​8.

3. M. Gormley, G. Creaney, A. Schache, K. Ingarfield, and D. I. Conway, 
“Reviewing the Epidemiology of Head and Neck Cancer: Definitions, 
Trends and Risk Factors,” British Dental Journal 233, no. 9 (2022): 780–
786, https://​doi.​org/​10.​1038/​s4141​5-​022-​5166-​x.

4. J. Chen, A. Selokar, F. D. V. Ho, et  al., “Head and Neck Cancer in 
Southeast Asia: 2022 Incidence, Mortality, and Projections to 2050,” 
Laryngoscope 23 (2025): 2025–4753, https://​doi.​org/​10.​1002/​lary.​32450​.

5. Q. Hu, S. Lv, X. Wang, P. Pan, W. Gong, and J. Mei, “Global Burden 
and Future Trends of Head and Neck Cancer: A Deep Learning-Based 
Analysis (1980–2030),” PLoS One 20, no. 4 (2025): e0320184, https://​doi.​
org/​10.​1371/​journ​al.​pone.​0320184.

6. P. L. Beaudoin, S. Anchouche, R. Gaffar, E. Guadagno, T. Ayad, and 
D. Poenaru, “Barriers in Access to Care for Patients With Head and 
Neck Cancer in Resource-Limited Settings: A Systematic Review,” 
JAMA Otolaryngology. Head & Neck Surgery 146, no. 3 (2020): 291–297, 
https://​doi.​org/​10.​1001/​jamao​to.​2019.​4311.

7. E. C. Dee, M. A. B. Eala, J. P. G. Robredo, et al., “Leveraging National 
and Global Political Determinants of Health to Promote Equity in Can-
cer Care,” Journal of the National Cancer Institute 115, no. 10 (2023): 
1157–1163, https://​doi.​org/​10.​1093/​jnci/​djad123.

8. E. C. Dee, C. S. Pramesh, C. M. Booth, et al., “Growing the Global 
Cancer Care System: Success Stories From Around the World and Les-
sons for the Future,” Journal of the National Cancer Institute 116 (2024): 
djae087–djae1197, https://​doi.​org/​10.​1093/​jnci/​djae087.

9. Y. Romero, Z. Tittenbrun, D. Trapani, et al., “NCCP Global Review 
Consortium. The Changing Global Landscape of National Cancer Con-
trol Plans,” Lancet Oncology 26, no. 1 (2025): e46–e54, https://​doi.​org/​
10.​1016/​S1470​-​2045(24)​00405​-​4.

10. E. J. G. Feliciano, F. D. V. Ho, K. Yee, et al., “Cancer Disparities in 
Southeast Asia: Intersectionality and a Call to Action,” Lancet Regional 
Health – Western Pacific 41 (2023): 41, https://​doi.​org/​10.​1016/j.​lanwpc.​
2023.​100971.

11. M. d. Abreu, M. Latorre, O. do RD de, and M. P. Curado, “Head and 
Neck Cancer Mortality by Gender, Region and Ethnicity: A Population-
Based Study in Brazil,” Lancet Regional Health – The Americas 53 
(2026): 53, https://​doi.​org/​10.​1016/j.​lana.​2025.​101306.

12. E. Choi, S. Lee, B. C. Nhung, et al., “Cancer Mortality-To-Incidence 
Ratio as an Indicator of Cancer Management Outcomes in Organiza-
tion for Economic Cooperation and Development Countries,” Epidemiol 
Health 39 (2017): e2017006, https://​doi.​org/​10.​4178/​epih.​e2017006.

13. M. S. Patel, C. S. Pramesh, N. N. Sanford, et al., “Machine Learning 
Reveals Country-Specific Drivers of Global Cancer Outcomes,” Annals 
of Oncology 37, no. 4 (2026): 565–573, https://​doi.​org/​10.​1016/j.​annonc.​
2025.​11.​014.

14. K. Stenning-Persivale, M. J. S. Franco, A. Cordero-Morales, et  al., 
“The Mortality-Incidence Ratio as an Indicator of Five-Year Cancer 
Survival in Metropolitan Lima,” ecancermedicalscience 18 (2018): 799, 
https://​doi.​org/​10.​3332/​ecanc​er.​2018.​799.

15. E. C. Dee, J. F. Wu, E. J. G. Feliciano, et al., “National Cancer System 
Characteristics and Global Pan-Cancer Outcomes,” JAMA Oncology 11, 
no. 6 (2025): 650–654, https://​doi.​org/​10.​1001/​jamao​ncol.​2025.​0473.

16. T. P. Menon, A. Mathew, P. Iyengar, B. Gyawali, C. S. Pramesh, 
and E. C. Dee, “Intersectionality of Cancer Disparities in South Asia,” 

Lancet Global Health 14, no. 2 (2026): e272–e280, https://​doi.​org/​10.​
1016/​S2214​-​109X(25)​00444​-​9.

17. M. I. Patel, A. M. Lopez, W. Blackstock, et al., “Cancer Disparities 
and Health Equity: A Policy Statement From the American Society of 
Clinical Oncology,” Journal of Clinical Oncology 38, no. 29 (2020): 3439–
3448, https://​doi.​org/​10.​1200/​JCO.​20.​00642​.

18. E. C. Dee, S. Wang, F. D. V. Ho, et al., “Nasopharynx Cancer in the 
United States: Racial and Ethnic Disparities in Stage at Presentation,” 
Laryngoscope 16 (2024): 1113–1119, https://​doi.​org/​10.​1002/​lary.​31907​.

19. R. C. Schoonbeek, J. Zwertbroek, B. E. C. Plaat, et al., “Determinants 
of Delay and Association With Outcome in Head and Neck Cancer: A 
Systematic Review,” European Journal of Surgical Oncology 47, no. 8 
(2021): 1816–1827, https://​doi.​org/​10.​1016/j.​ejso.​2021.​02.​029.

20. M. A. B. Eala, E. C. Dee, O. Ginsburg, M. L. K. Chua, and N. Bhoo-
Pathy, “Financial Toxicities of Cancer in Low- and Middle-Income 
Countries: Perspectives From Southeast Asia,” Cancer 128, no. 16 
(2022): 3013–3015, https://​doi.​org/​10.​1002/​cncr.​34353​.

21. C. J. Ho, H. Khalid, K. Skead, and J. Wong, “The Politics of Universal 
Health Coverage,” Lancet 399, no. 10340 (2022): 2066–2074, https://​doi.​
org/​10.​1016/​S0140​-​6736(22)​00585​-​2.

22. H. Rumgay, S. T. Nethan, R. Shah, et  al., “Global Burden of Oral 
Cancer in 2022 Attributable to Smokeless Tobacco and Areca Nut Con-
sumption: A Population Attributable Fraction Analysis,” Lancet Oncol-
ogy 25, no. 11 (2024): 1413–1423, https://​doi.​org/​10.​1016/​S1470​-​2045(24)​
00458​-​3.

23. S. Castro, M. Tapia, and F. Cardemil, “Regionalization of Health 
Care in Head and Neck Cancer: Concept and Considerations,” Interna-
tional Archives of Otorhinolaryngology 29, no. 3 (2025): 1–6, https://​doi.​
org/​10.​1055/​s-​0045-​1802574.

24. R. H. Patterson, V. G. Fischman, I. Wasserman, et al., “Global Bur-
den of Head and Neck Cancer: Economic Consequences, Health, and 
the Role of Surgery,” Otolaryngology and Head and Neck Surgery 162, 
no. 3 (2020): 296–303, https://​doi.​org/​10.​1177/​01945​99819​897265.

25. J. M. Boby, S. Rajappa, and A. Mathew, “Financial Toxicity in Can-
cer Care in India: A Systematic Review,” Lancet Oncology 22, no. 12 
(2021): e541–e549, https://​doi.​org/​10.​1016/​S1470​-​2045(21)​00468​-​X.

26. J. Ma, A. Shin, R. Iyengar, et al., “Integrating Cancer Education Into 
High School Curricula,” Journal of Cancer Education, ahead of print, 
January 29, 2026, https://​doi.​org/​10.​1007/​s1318​7-​025-​02813​-​w.

27. M. A. B. Eala, E. A. S. Maslog, E. C. Dee, et al., “Geographic Distri-
bution of Cancer Care Providers in the Philippines.” JCO Global Oncol-
ogy 8 (2022): e2200138, https://doi.org/10.1200/GO.22.00138.

28. F. Y. Moraes, A. G. Gouveia, V. Freitas Bratti, et al., “Global Linear 
Accelerator Requirements and Personalised Country Recommenda-
tions: A Cross-Sectional, Population-Based Study,” Lancet Oncology 26, 
no. 2 (2025): 239–248, https://​doi.​org/​10.​1016/​S1470​-​2045(24)​00678​-​8.

29. R. C. Columbres, E. J. G. Feliciano, L. I. Catedral, et al., “Financial 
Sequelae of Cancer for Patients' Family Members and Caregivers: A 
Focus on The Philippines,” JCO Global Oncology 10 (2024): e2400074, 
https://​doi.​org/​10.​1200/​GO.​24.​00074​.

30. E. C. Dee, R. D. Nipp, V. Muralidhar, et al., “Financial Worry and 
Psychological Distress Among Cancer Survivors in the United States, 
2013-2018,” Supportive Care in Cancer 29, no. 9 (2021): 5523–5535, 
https://​doi.​org/​10.​1007/​s0052​0-​021-​06084​-​1.

31. C. Duggan, D. Trapani, A. M. Ilbawi, et al., “National Health System 
Characteristics, Breast Cancer Stage at Diagnosis, and Breast Cancer 
Mortality: A Population-Based Analysis,” Lancet Oncology 22, no. 11 
(2021): 1632–1642, https://​doi.​org/​10.​1016/​S1470​-​2045(21)​00462​-​9.

32. E. C. Dee, Y. Wu, A. Singh, I. Yacoub, C. L. Estilo, and N. Y. Lee, 
“Late Toxicities of Head and Neck Radiotherapy,” Lancet Regional 
Health – Americas 52 (2025): 101261, https://​doi.​org/​10.​1016/j.​lana.​
2025.​101261.

 15314995, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/lary.70534 by U

niversity O
f T

exas M
d A

nderson C
ancer C

enter, W
iley O

nline L
ibrary on [07/04/2026]. 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://doi.org/10.3322/caac.21834
https://doi.org/10.1016/S1470-2045(25)00017-8
https://doi.org/10.1016/S1470-2045(25)00017-8
https://doi.org/10.1038/s41415-022-5166-x
https://doi.org/10.1002/lary.32450
https://doi.org/10.1371/journal.pone.0320184
https://doi.org/10.1371/journal.pone.0320184
https://doi.org/10.1001/jamaoto.2019.4311
https://doi.org/10.1093/jnci/djad123
https://doi.org/10.1093/jnci/djae087
https://doi.org/10.1016/S1470-2045(24)00405-4
https://doi.org/10.1016/S1470-2045(24)00405-4
https://doi.org/10.1016/j.lanwpc.2023.100971
https://doi.org/10.1016/j.lanwpc.2023.100971
https://doi.org/10.1016/j.lana.2025.101306
https://doi.org/10.4178/epih.e2017006
https://doi.org/10.1016/j.annonc.2025.11.014
https://doi.org/10.1016/j.annonc.2025.11.014
https://doi.org/10.3332/ecancer.2018.799
https://doi.org/10.1001/jamaoncol.2025.0473
https://doi.org/10.1016/S2214-109X(25)00444-9
https://doi.org/10.1016/S2214-109X(25)00444-9
https://doi.org/10.1200/JCO.20.00642
https://doi.org/10.1002/lary.31907
https://doi.org/10.1016/j.ejso.2021.02.029
https://doi.org/10.1002/cncr.34353
https://doi.org/10.1016/S0140-6736(22)00585-2
https://doi.org/10.1016/S0140-6736(22)00585-2
https://doi.org/10.1016/S1470-2045(24)00458-3
https://doi.org/10.1016/S1470-2045(24)00458-3
https://doi.org/10.1055/s-0045-1802574
https://doi.org/10.1055/s-0045-1802574
https://doi.org/10.1177/0194599819897265
https://doi.org/10.1016/S1470-2045(21)00468-X
https://doi.org/10.1007/s13187-025-02813-w
https://doi.org/10.1200/GO.22.00138
https://doi.org/10.1016/S1470-2045(24)00678-8
https://doi.org/10.1200/GO.24.00074
https://doi.org/10.1007/s00520-021-06084-1
https://doi.org/10.1016/S1470-2045(21)00462-9
https://doi.org/10.1016/j.lana.2025.101261
https://doi.org/10.1016/j.lana.2025.101261

	A Health Systems Analysis of Global Head and Neck Cancer Outcomes
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Data Sources and Measures
	2.2   |   Statistical Analysis
	2.3   |   Site-Specific Sub-Analysis

	3   |   Results
	3.1   |   Site-Specific Sub-Analysis

	4   |   Discussion
	5   |   Conclusion
	Funding
	Disclosure
	Conflicts of Interest
	Data Availability Statement
	References


