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IMPORTANCE Lip, oral, and pharyngeal cancers are important contributors to cancer burden

worldwide, and a comprehensive evaluation of their burden globally, regionally, and

nationally is crucial for effective policy planning.

OBJECTIVE To analyze the total and risk-attributable burden of lip and oral cavity cancer

(LOC) and other pharyngeal cancer (OPC) for 204 countries and territories and by

Socio-demographic Index (SDI) using 2019 Global Burden of Diseases, Injuries, and Risk

Factors (GBD) Study estimates.

EVIDENCE REVIEW The incidence, mortality, and disability-adjusted life years (DALYs) due to

LOC and OPC from 1990 to 2019 were estimated using GBD 2019methods. The GBD 2019

comparative risk assessment framework was used to estimate the proportion of deaths and

DALYs for LOC and OPC attributable to smoking, tobacco, and alcohol consumption in 2019.

FINDINGS In 2019, 370000 (95% uncertainty interval [UI], 338000-401 000) cases and

199000 (95%UI, 181 000-217 000) deaths for LOC and 167000 (95%UI,

153 000-180000) cases and 114 000 (95%UI, 103000-126000) deaths for OPCwere

estimated to occur globally, contributing 5.5 million (95%UI, 5.0-6.0million) and 3.2 million

(95%UI, 2.9-3.6million) DALYs, respectively. From 1990 to 2019, low-middle and low SDI

regions consistently showed the highest age-standardizedmortality rates due to LOC and

OPC, while the high SDI strata exhibited age-standardized incidence rates decreasing for

LOC and increasing for OPC. Globally in 2019, smoking had the greatest contribution to

risk-attributable OPC deaths for both sexes (55.8% [95%UI, 49.2%-62.0%] of all OPC deaths

in male individuals and 17.4% [95%UI, 13.8%-21.2%] of all OPC deaths in female individuals).

Smoking and alcohol both contributed to substantial LOC deaths globally amongmale

individuals (42.3% [95%UI, 35.2%-48.6%] and 40.2% [95%UI, 33.3%-46.8%] of all

risk-attributable cancer deaths, respectively), while chewing tobacco contributed to the

greatest attributable LOC deaths among female individuals (27.6% [95%UI, 21.5%-33.8%]),

driven by high risk-attributable burden in South and Southeast Asia.

CONCLUSIONS AND RELEVANCE In this systematic analysis, disparities in LOC and OPC burden

existed across the SDI spectrum, and a considerable percentage of burden was attributable

to tobacco and alcohol use. These estimates can contribute to an understanding of the

distribution and disparities in LOC and OPC burden globally and support cancer control

planning efforts.
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I
n 2019, it was estimated that 10million people died due to

cancer worldwide.1 While a relatively small percentage of

globalcancerdeathswerecausedbylip,oralcavity,andpha-

ryngealcancers(3.2%),thereisbroadvariationinsurvivalaround

theworld,2and thosewhosurvivemayhavesubstantial reduc-

tionsintheirqualityof life.1,3Reasonsfordifferencesinoutcomes

are multifactorial but likely include differences in access to

early-stagedetectionandeffective therapies, aswell as poten-

tial differences in risk factor exposure patterns.1 Established

risk factors for oral and pharyngeal cancers are tobacco, alco-

hol, and betel quid consumption,4,5 all of which increase

cancer risk in a dose- and time-dependent fashion.6,7 Infec-

tion with human papillomavirus (HPV) is also a known risk

factor4established for oral cavity, tonsil, and oropharynx

cancers4,54which is especially relevant in certain geographic

areas of the world.8,9

Monitoring themagnitudeof cancer burden, aswell as the

demographic, spatial, and temporal variations in cancer bur-

den, is necessary for tailoring health planning and setting pri-

orities for future clinical care and research.10,11 Policymakers

require locally relevant information on the burden of differ-

ent cancers to assess the effect of cancer control programs,

benchmarkprogress, andallocate resources in theirhealthcare

systems, but some countries do not have cancer surveillance

systems in place. Global cancer estimation frameworks, in-

cluding the Global Burden of Diseases, Injuries, and Risk Fac-

tors (GBD) Study from the Institute for Health Metrics and

Evaluation and the GLOBOCAN study from the International

AgencyforResearchonCancerprovideestimatesofcancerbur-

den where data are scarce or do not exist. Prior studies have

reportedontheglobal incidenceandmortalityestimatesoforal

and pharyngeal cancers from previous iterations of the GBD

study12,13andGLOBOCAN.14However, toourknowledge, there

has not been a publication from the GBD Collaborator Net-

workon these 2 cancer types, and the existing analysesdonot

providea comprehensiveglobal overviewof their burdenover

timenor quantify the role of risk factors on their global distri-

bution.Understanding thedistributionof these2 typesof can-

cer worldwide and their associated risk factors is particularly

relevant at present, given the adoption of an oral health reso-

lution at the World Health Organization (WHO) 2021 World

HealthAssembly that includesoral cavity cancers andcalls for

prevention strategies among other actions.15

This systematic analysis aimed to analyze the incidence,

mortality, and disability-adjusted life years (DALYs) of lip and

oral cavity cancer (LOC) and other pharyngeal cancer (OPC;

ie, pharyngeal other than nasopharyngeal) globally, region-

ally, nationally, and by Socio-demographic Index (SDI) from

1990 to 2019, as well as to assess the burden of these cancers

attributable to tobacco and alcohol use in 2019 by using esti-

mates from the GBD 2019 study.

Methods

Overview

Theestimates that arepresented in this report originated from

theGBD2019 study.1,10Witheachneweditionof theGBD,data

areupdatedandnewmethodsareused; thus, estimates for the

entire time series supplant previously reportedGBD roundes-

timates. In this section, we provide information on the key

methodological steps for the estimates reported in this study.

Moredetaileddescriptions of themethods are available in the

eMethods in Supplement 1 and in the literature produced by

the GBD 2019 study.10,16

TheUniversity ofWashington Institutional ReviewBoard

committee approved the GBD 2019 study. Informed consent

was waived because of the use of deidentified data. The GBD

complies with the Guidelines for Accurate and Transparent

HealthEstimatesReport (GATHER)statement.17Thisarticlewas

produced through the GBD Collaborator Network and in

accordance with the GBD Protocol.18

Definitions

All estimates are reported for adults, defined in this study as

20years andolder. The estimates are presentedby sex, 5-year

age groups (20-24, 25-29, 30-34, & g95 years), globally, and

by region for the years 1990 to 2019. The estimates by region

are based on 3 geographic classifications: GBD super-regions

(7 total), GBD world regions (21 total), and countries or terri-

tories (204 total) (eFigures3-5andeTable7 inSupplement 1).10

The countrieswere also classified by SDI quintiles for presen-

tation of select results (eTable 7 in Supplement 1). All rates

are presented for every 100000 people per year, and age-

standardized rates use the GBD world population standard

(eMethods in Supplement 1). All estimates are reported with

95% uncertainty intervals (UIs), which are created from the

25th and975th values of 1000draws andpropagated through

each estimation step. Lip and oral cavity cancer includes

International Statistical Classification of Diseases and Related

Health Problems, Tenth Revision (ICD-10) codes C00 to C08,

and OPC includes ICD-10 codes C09 to C10 and C12 to C13.

More detailed mapping of International Classification of

Diseases, Ninth Revision (ICD-9) and ICD-10 codes to the GBD

cancer causes LOC and OPC are summarized in eTable 1 in

Supplement 1.

The present analysis uses the term other pharyngeal can-

cer (synonymous with other pharynx cancer in the GBD 2019

Key Points

Question What was the burden of lip and oral cavity cancer
(LOC) and other pharyngeal cancer (OPC) globally, regionally,
and across Socio-demographic Index (SDI) strata between 1990
and 2019?

Findings In this systematic analysis of estimates from the Global
Burden of Diseases, Injuries, and Risk Factors Study 2019, the
global age-standardizedmortality rate due to LOC and OPC in
2019 was 3.8 and 2.2 deaths per 100000, respectively, and the
age-standardized incidence rate was 7.1 and 3.2 new cases per
100000, respectively. Low-middle and low SDI regions
consistently showed the highest age-standardizedmortality
rates from 1990 to 2019.

Meanings Tackling the inequities across SDI strata should be
a priority to global LOC and OPC control efforts.
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study and throughout Supplement 1) because nasopharyn-

geal cancer is separately estimated.Nasopharyngeal cancer is

not included in this publication because it differs epidemio-

logically fromcancers thatoccur inotherpharyngeal sites, and

we use the term OPC to be consistent with publicly available

GBD results and visualizations.

Mortality Estimates

TheGBDcancerestimationprocessbeginswithmortality (eFig-

ure 1 inSupplement 1). Thesourcesof thesedatawerevital reg-

istration systems, cancer registries, andverbal autopsies. The

data reportedweremapped to a list of underlying causes (can-

cer types) in the GBD causes of death hierarchy (eTable 1 in

Supplement 1).1,10 Uninformative cause of death codes (the

<garbage codes=19) were redistributed among appropriate

underlying causes of death.1,10 Mortality data were not cap-

tured by vital registries in some countries where cancer inci-

dencedatawere available. Toexpanddata availability inform-

ing mortality models, incidence data were transformed into

mortality estimates using modeled mortality-to-incidence

ratios (MIRs). TheMIRmodeling process used cancer registry

data from locations where incidence and mortality of the

same year were available. This model includes a linear-step

mixed-effects model with logit link functions, with age, sex,

and the Healthcare Access and Quality Index as covariates.

The results of this step were smoothed over space and time

and adjusted through a spatiotemporal Gaussian process

regression.1,10Deathdata andestimateswere included in can-

cer cause and sex-specific Cause of Death Ensemble models

(eMethods and eTables 2-4 in Supplement 1).20 Finally, can-

cermortality estimateswere adjusted to independentlymod-

eled all-cause mortality.10

Incidence and DALYs Estimates

Incidence estimates were obtained by dividing the final mor-

tality estimates by their corresponding MIRs (eFigure 2 in

Supplement 1). The 10-year prevalence estimate was derived

from the estimated incidence and the survival modeled using

MIRs.10 Years lived with disability were estimated by separat-

ing 10-year cancer prevalence into 4 sequelae with associated

disabilityweights (eTables 5 and6 in Supplement 1). Disability

weights range from0to1andrepresent themagnitudeofhealth

loss (0, nohealth loss; 1, health loss equivalent todeath). Years

lived with disability were obtained by multiplying each se-

quela durationby the correspondingdisabilityweight. Finally,

years of life lost were estimated bymultiplying the difference

between the standard GBD life expectancy at the age of death

andtheestimatednumberofdeathsat thatage.Years livedwith

disability and years of life lost were summed by cause, sex,

age group, location, and year to result in DALYs.10

Socio-demographic Index

The SDI incorporates 3 aspects of development: (1) total fer-

tility rate for female individualsyounger than25years, (2)mean

education for those 15 years and older, and (3) lag-distributed

income per capita.10 The eMethods in Supplement 1 present

further SDI details as well as which countries make up each

SDI quintile (eTable 7 in Supplement 1).

Risk Factors: Population Attributable Fraction Estimation

The GBD 2019 comparative risk assessment framework was

used to estimate the proportion of deaths and DALYs for LOC

andOPC in2019 attributable to the risk factors estimated. The

riskassessmentused intheframeworkwastheattributablebur-

den, whichmeans the discount in the current disease burden

that would have been possible if past population risk expo-

sure had changed to an alternative or counterfactual distribu-

tionofexposure.Theoreticalminimumriskexposure levelwas

the alternative distribution used in the model, which repre-

sents the levelof riskexposure thatminimizes riskat thepopu-

lation level or the level of risk that captures themaximumat-

tributable burden. This study presents the proportion of

mortalityandDALYsdue toLOCattributable tosmoking, chew-

ing tobacco, and alcohol consumption, as well as the propor-

tion ofmortality and DALYs due to OPC attributable to smok-

ing and alcohol consumption; the estimates considered the

population aged 20 years and older. These risk factors were

chosen based on the risk-outcome pairs that the GBD 2019

study assessed as meeting the World Cancer Research Fund

grades of convincing or probable evidence. The theoretical

minimum risk exposure level for smoking and chewing to-

bacco was that all individuals were lifelong nonusers and for

alcohol usewas an estimated distribution of 0 to 10 g per day.

Detailedmethodology for risk factor estimation can be found

in the eMethods in Supplement 1 and the GBD 2019 risk fac-

tors capstone publication.16

Results

The Global Burden of LOC in 2019

In2019, 370000 (95%UI, 338000-401000)newcasesofLOC

occurred globally, and the global age-standardized incidence

rate (ASIR)was 7.1 (95%UI, 6.5-7.7) per 100000. Deaths from

LOCwere estimated to be 199000 (95%UI, 181000-217000)

globally, with an age-standardized mortality rate (ASMR) of

3.8 (95% UI, 3.5-4.2) deaths per 100000. Lip and oral cavity

cancer was responsible for 5.45 million (95% UI, 4.95-5.97

million ) DALYs in 2019 (eTable 8 in Supplement 1).

Figure 1A shows the distribution of national-level ASMRs

in2019due toLOC(for amapofASIRs, seeeFigure6 inSupple-

ment 1). Eastern Europe and South and Southeast Asia exhib-

ited a concentration of countries with ASMRs in the highest

quintile. The LOC age-specific rates for incidence, mortality,

and DALYs were higher among male individuals than among

female individuals in all age groups (Figure 2 and eFigure 11

in Supplement 1).

The South Asia and High-income super-regions had the

highest ASIRs for LOC in 2019 (15.1 [95%UI, 12.8-17.5] and 7.2

[95% UI, 6.4-7.9] new cases per 100000 inhabitants, respec-

tively). South Asia also had the highest ASMR (10.0 [95% UI,

8.6-11.7] per 100000); however, the second-largest ASMRoc-

curred inCentralEurope,EasternEurope, andCentralAsia (4.2

[95%UI,3.8-4.6]per 100000).The low-middleSDI regionshad

the highest ASIR andASMR (10.4 [95%UI, 9.1-11.8] new cases

and 7.0 [95% UI, 6.1-7.9] deaths per 100000, respectively;

eTable 8 in Supplement 1). The countrywith the highest ASIR
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Figure 1. Global Maps of Age-StandardizedMortality Rates for Lip, Oral, and Other Pharyngeal Cancer for Both Sexes Combined in 2019
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Eachmap represents estimates at the national level and for the age range of
20 to older than 95 years. Quintiles are based on age-standardizedmortality
rates per 100000 person-years. There are several geographic locations where
estimates are not available (eg, Western Sahara, French Guiana) because they
were not modeled locations in the Global Burden of Diseases, Injuries, and Risk
Factors Study 2019; these locations are white on themaps. eFigure 6 in

Supplement 1 provides global maps showing the age-standardized incidence
rate quintiles for lip and oral cavity cancer and other pharyngeal cancer among
both sexes in 2019. eFigures 7 through 10 in Supplement 1 provide additional
global maps of age-standardizedmortality and incidence rates for lip and oral
cavity cancer and other pharyngeal cancer in male and female individuals
separately in 2019.
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Figure 2. Global Absolute Cases and Deaths and Age-Specific Incidence andMortality Rates for Lip, Oral, and Other Pharyngeal Cancer by Age Group and Sex in 2019
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in 2019wasPalau,with46.6 (95%UI, 36.3-59.2) newcasesper

100000, while the highest ASMR occurred in Pakistan, with

23.2 (95% UI, 18.7-28.9) deaths per 100000 (eTable 10 in

Supplement 1).

The Burden of LOCOver Time

From 1990 to 2019, the high SDI regions showed a decreasing

pattern in ASIR, ASMR, and age-standardized DALY rates

(Figure 3 and eFigure 12 in Supplement 1). The high-middle

SDI quintile had decreasing ASMR and age-standardized

DALY rates, while the ASIR of the middle SDI regions in-

creased (eTable 8 in Supplement 1). Low-middle and low SDI

regions consistently showed the highest ASMRs due to LOC

from 1990 to 2019 (Figure 3). The LOC ASIRs, ASMRs, and

age-standardized DALY rates over time by sex and super-

region, as well as the age-specific rates over time and by age

group, are reported in eFigures 13, 15, and 14 in Supplement 1,

respectively.

The Global Burden of OPC in 2019

The estimatednumber of newOPC cases in 2019was 167000

(95% UI, 153000-180000), with an ASIR of 3.2 (95% UI, 2.9-

3.4) per 100000 inhabitants. It was estimated that 114000

(95% UI, 103000-126000) people died of OPC, revealing a

global ASMR of 2.2 (95%UI, 2.0-2.4) per 100000. Other pha-

ryngeal cancer caused 3.23 million (95% UI, 2.90-3.57 mil-

lion) DALYs in 2019 (eTable 9 in Supplement 1).

Figure 1Bpresents thedistributionofnational-levelASMRs

in 2019 due to OPC (for a map of ASIRs, see eFigure 6 in

Supplement 1). Most European countries were in the highest

quintile of ASMRs; there was also a concentration of South

Asian countries in this quintile. The OPC age-specific rates

of incidence, mortality, and DALYs among male individuals

were higher than female individuals in all age groups; the

difference between male and female individuals in OPC

age-specific rates was greater in middle age than in the

older and younger age groups (Figure 2 and eFigure 11 in

Supplement 1).

In 2019, South Asia had the highest ASIR and ASMR for

OPC (7.7 [95%UI, 6.5-8.9] new cases and 7.4 [95%UI, 6.3-8.5]

deaths per 100000 inhabitants, respectively). Low-middle

and high SDI regions had the highest ASIRs (5.3 [95% UI, 4.6-

6.1] and 4.4 [95% UI, 3.9-4.9] new cases per 100000, respec-

tively). The low-middle SDI quintile also had the highest

ASMR (5.1 [95% UI, 4.4-5.9] per 100000), but the low SDI

quintile had the second highest ASMR (2.8 [95% UI, 2.4-3.3]

per 100000) (eTable 9 in Supplement 1). Taiwan (province of

China) was the country with the highest ASIR in 2019 (9.8

[95% UI, 7.4-13.0] incident cases per 100000), while India

had the highest ASMR (7.7 [95% UI, 6.4-9.2] deaths per

100000) (eTable 11 in Supplement 1).

The Burden of OPCOver Time

The OPC ASIRs increased from 1990 to 2019 in the high,

high-middle, and middle SDI quintiles. There was a general

pattern of stability across all SDI settings regarding OPC

ASMRs, except for the high-middle strata, which showed a

reduction (eTable 9 in Supplement 1). For age-standardized

DALY rates, high and high-middle SDI settings exhibited

a decreasing pattern (eTable 9 in Supplement 1). From 1990

to 2019, low-middle and low SDI regions always showed

the highest ASMRs due to OPC (Figure 3). The OPC ASIRs,

ASMRs, andage-standardizedDALY ratesover timeby sexand

super-region, aswell as the age-specific rates over timeby age

group, are reported in eFigures 13, 15, and 14 in Supplement 1,

respectively.

Risk Factors: Population Attributable Fraction

Figure 4 shows the proportion of LOC and OPC deaths attrib-

utable to alcohol and tobacco consumption in 2019. Among

male individuals, tobacco smoking and alcohol consumption

were responsible for a large proportion of LOC deaths glob-

ally (42.3%[95%UI, 35.2%-48.6%]and40.2%[95%UI, 33.3%-

46.8%], respectively). Formale individuals in theyounger age

groups (f54 years old) and in the oldest age group (g95 years

old), alcohol consumption was a more important risk factor

than smoking (Figure4). Among female individuals, thehigh-

estproportionof risk-attributableLOCdeathsgloballyweredue

to chewing tobacco (27.6% [95% UI, 21.5%-33.8%]; Figure 4),

with this burden concentrated in South and Southeast Asia

(eFigure 16 in Supplement 1).

ConcerningOPC, formale individuals older than 45 years

and female individuals older than 50 years, the highest pro-

portion of deaths globally was attributable to smoking to-

bacco; in younger age groups, however, alcohol consumption

played the greater role (Figure 4). Globally, 55.8% (95% UI,

49.2%-62.0%) of OPC deaths among male individuals were

attributable to tobacco smoking and 40.0% (95% UI, 31.8%-

48.1%) to alcohol consumption; among female individuals,

17.4% (95% UI, 13.8%-21.2%) were due to smoking and 10.1%

(95% UI, 7.1%-13.3%) to alcohol. For risk-attributable DALYs,

see eFigure 17 in Supplement 1 and for results by country,

eTables 12 and 13 in Supplement 1.

Discussion

This study provides an updated and comprehensive over-

view of lip, oral, and other pharyngeal cancer burden in the

past 30 years, globally and by region using GBD 2019 esti-

mates, including for areas where observed data are scarce.

It is also, to our knowledge, the first report of the burden of

LOC and OPC attributable to risk factors globally, providing

important information for addressing these cancers around

the world. Disparities in ASIRs and ASMRs and trends across

theSDIspectrumsuggested thatpopulations fromregionswith

a lower level of sociodemographic developmenthave ahigher

chanceofdeathwhenaffectedbyLOCorOPC,withSouthAsia

carrying substantial LOC andOPCburden. Smoking, chewing

tobacco, andalcoholwere substantial contributors toLOCand

OPC deaths and DALYs and are crucial targets to decreasing

future burden of LOC and OPC globally.

Throughout the entire study period, the low and low-

middleSDIstratahadthehighestLOCandOPCASMRsandage-

standardizedDALYrates,eventhoughtheydidnotalwayshave

thehighestASIRs. Thedifferences betweenASMRsandASIRs
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Figure 3. Time Trends of Age-Standardized Death and Incidence Rates for Lip, Oral, and Other Pharyngeal Cancer From 1990 to 2019 by Socio-demographic Index (SDI) Quintile
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Figure 4. Proportion of Deaths Attributable to Risk Factors for Lip, Oral, and Other Pharyngeal Cancer by Age Group and Sex Globally in 2019
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eFigure 16 in Supplement 1 provides further information on deaths attributable to risk factors for lip, oral, and
other pharyngeal cancers in 2019 by Global Burden of Diseases, Injuries, and Risk Factors (GBD) Study world
region. eFigure 17 in Supplement 1 provides further information on risk-attributable disability-adjusted life-years
for lip, oral, and other pharyngeal cancers by 5-year age groups globally and by GBD study world region. For Tables
summarizing the underlying results of risk-attributable deaths and disability-adjusted life-years by country or
territory, see eTable 12 (for lip and oral cavity cancer) and eTable 13 (for other pharyngeal cancer) in Supplement 1.

An additional version of this Figure showing percentage totals for each category is provided in eFigure 18 in
Supplement 1.
a The chewing tobacco and smoking risk factors were modeled with lower age restrictions of 30 years in the GBD
2019 study; thus, estimates were not produced for these risk factors in the age groups of 20 to 24 years and 25
to 29 years.
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were smaller in the low and low-middle SDI regions, particu-

larly for OPC. The ASMRs and age-standardized DALY rates

for LOC and OPC showed a pattern of stability across time for

almost all SDI groups, but the high and high-middle SDI

groups exhibited a decline in these rates for LOC in the past 2

decades. These resultsmay reflect different regional patterns

of exposure to the risk factors estimated in this study (to-

bacco and alcohol), as well as other risk factors not estimated

herein, such as oncogenic HPV infection, which is respon-

sible for higher incidence rates of HPV-associated orophar-

ynx cancer in wealthier countries9 and is reported to carry

lowermortality.21,22The lattermay also be one factor contrib-

uting to the increasing trend of ASIRs in the high SDI quintile

noted in this analysis.9 Smoking may lead to poorer survival

inHPV-associatedoropharyngeal cancerandwas foundtocon-

tribute to a largeproportionofOPCdeaths andDALYs inHigh-

income regions in this analysis, highlighting the critical role

of this risk factor even in settings where HPV-associated oro-

pharyngeal cancer may be more prevalent.9,23 The differ-

ences in OPC ASMRs in the setting of similar ASIRs that were

identified in some SDI strata (eg, high-middle and low SDI)

could suggest that fewer patients survive their OPC diagno-

ses in the most impoverished parts of the world, potentially

due to later-stage diagnoses and/or less access to cancer

treatment.24,25

At theWorld Health Assembly in 2021, theWHO adopted

a resolutiononoral health4theWHA74.5 resolution154which

wasaconsiderable step forward for theoralhealthagenda.This

resolutionenabled thedevelopmentofaglobal strategyonoral

health, a global action plan adopted by the member states in

the2022WorldHealthAssembly,whichhas thevision to reach

universal health coverage fororal health for all individuals and

communitiesby2030.26 In addition, theWHOglobalnoncom-

municable diseases actionplan for 2013 to 2030advocates for

specific interventions for oral cancer, including screening in

high-risk groups linked with timely diagnostic and compre-

hensive cancer treatment.27 These efforts provide a collec-

tive opportunity to improve patient outcomes in a histori-

cally neglected area of health care.28,29

Thepresent results suggest that inequitiesexist inLOCand

OPC burden worldwide, which should be considered in oral

healthplanning and implementation initiatives. Public health

strategies to control exposure to major risk factors and pro-

mote access to early diagnosis and treatment in low- and low-

middle3income regions areurgently needed, given thehigher

mortality rates in lower SDI countries. Including oral health

care as part of the universal health care agenda can support

earlydiagnosis andaccess to timely treatmentofLOCandOPC;

oral health care is unaffordable for many individuals around

the world, and most health systems with universal coverage

do not currently include it.30 Delay in diagnosis and treat-

ment of these cancers negatively affects survival, so referral

pathwayscapableofquickdiagnosisof suspectedLOCandOPC

cases and treatment of those confirmed are crucial.24Finally,

monitoring actions should include creating and expanding

population-based registration systems that include informa-

tion on the staging of these cancers at the time of diagnosis

and their subsequent outcomes.

This study showed that smoking tobacco remains an im-

portant risk factor for oral cavity and other pharyngeal can-

cers globally.Tobaccocontrol effortshavebeenmobilizedover

thepast several decades, including theWHOFrameworkCon-

vention on Tobacco Control in 2003,31 the first global health

treaty aimed at reducing tobacco consumption in member

states. Evidence indicates that tobacco control measures

adoptedby the countries participating in theFrameworkCon-

vention on Tobacco Control effectively reduced the preva-

lence of smoking. However, the pace of implementation of

these measures has been heterogeneous around the world,

and the tobacco epidemic is still far from over.32,33 The high

percentage of LOC and OPC deaths and DALYs attributable

to smoking tobacco in 2019 reinforces the need to strengthen

the implementation of tobacco control measures.

The percentage of DALYs and deaths for LOC attributable

to chewing tobacco is concentrated in certain world regions,

mainly in South and Southeast Asia. The largest ASMRs and

ASIRs for LOC andOPC in 2019 occurred in SouthAsia, and for

LOC these rates were more than double the next highest re-

gion rates. The GBD 2019 study estimated that 83.3% (95%UI,

82.2%-84.2%) of the chewing tobacco users in 2019 lived in

South Asia,34 with the present study suggesting that chewing

tobaccoinSouthandSoutheastAsia isespeciallyrelevantamong

female individuals. The critical contribution of chewing to-

bacco to oral cavity cancer burden among female individuals

is concerning because the prevalence of this risk factor in fe-

male individuals has been constant in recent decades, unlike

smoking tobacco, which has been decreasing.34 These results

imply that tobacco control initiatives need to be expanded, in-

tensified, or better able to address chewing tobacco in some

world regions.35 Because chewing tobacco is a habit related to

local culture and beliefs,7 these initiatives should be planned

inclosecollaborationwithgroupsandinstitutionsthatareaware

of the local challenges and opportunities.

Thepresent results indicate that a largeproportionof LOC

and OPC deaths in 2019were attributable to alcohol, particu-

larly in young men. A previous GBD study indicated that the

prevalenceof alcohol consumptionvariedconsiderablyworld-

wide, being higher in high SDI areas, and revealed that alco-

hol and its effects on health may become an increasing chal-

lenge as regions advance across the SDI spectrum.36 This

suggests that low and low-middle SDI regions could benefit

from policies aimed at reducing population-level exposure

to alcoholwhile this habit is not sowidespread, in addition to

addressing this risk factor in higher SDI countries. While the

synergistic effect of alcohol and tobacco on the risk of devel-

oping LOC and OPC is well recognized in the literature,37

the importance of alcohol alone is less explored; however,

the present results on the critical role of alcohol as a risk fac-

tor for LOC and OPC are in line with previous studies.6,38

Limitations

While theGBD2019 studyprovideduseful estimates of global

LOC andOPCburden, there are several limitations. Locations

where observed data on disease burdenwere unavailable are

reportedwith appropriate uncertainty, but their estimation is

limitedby thedata available across space and time, highlight-
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ing the importance of expanding cancer and vital registration

systems. The availability and quality of primary data are also

a limitation in the estimation of risk-attributable cancer

burden.16 In addition, thereare limitationsmore specific to the

estimation of LOC andOPC. Currently, it is not possible in the

GBD study to separately analyze cancers at a more granular

level than the LOC and OPC categories reported herein, and

the current GBD classification groups include some anatomi-

cal cancer sites that do not share the same pathophysiologi-

cal determinants, suchas lip cancerwithother sites of theoral

cavity. Potential improvements to the GBD categorization of

these cancers would include, depending on data availability,

(1) the separation of lip, salivary gland, oropharynx, and hy-

popharynx cancers into individual categories and (2) the in-

clusion of cancer of the base of the tongue in the oropharyn-

geal cancercategory, insteadofanalyzing it aspartoforal cavity

cancers.39,40Finally, thecurrentstudydidnotestimate thebur-

denof LOCandOPCattributable to other risk factors for these

diseases, suchasHPV infection, an important andgrowing risk

factor for OPC,22,41 and betel quidwithout tobacco consump-

tion for LOC.4

Conclusions

In this systematic analysis, disparities in LOC and OPC inci-

dence,mortality, andDALYrates across theSDI spectrumwere

evident in 2019.Actions to reduce theburdenof LOCandOPC

through improvements in early diagnosis, access to treat-

ment, and reduction of exposure to risk factors should con-

sider the inequities in the global distribution of these dis-

eases. Including oral health into universal health coverage is

one crucial strategy to reach this goal, as part of comprehen-

sive cancer control efforts. Tobacco and alcohol use are

important targets to decreasing the future burden of LOC and

OPC globally.
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