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ABSTRACT

Theauthorsexploretheassociationbetweendemographicsandthemostprevalentcancersinthe
UnitedStatesbyanalyzingempiricaldatafromtheCentersforDiseaseControlandPrevention,with
indicatorslikecancersite,cancerincidencerate,relativesurvivalrate,deathrate,anddemographic
andlifestylefactors.Identifyingcancer-relatedfactorscancontributetoimprovementsintreatment
andmanagementof thedisease.Theyusevisualanalytics toshowbehavioral factorsandage to
beassociatedwithincreasingincidencerates.Femalesaremoresusceptibletobreastandmalesto
prostatecancer.Asapreventivemeasure,nationalhealthcareentities,insurancecompanies,andthe
governmentshouldconsiderbothgenderandagefactorsandmonitorbehavioralhealthmeasureslike
drugsanddiet,inevaluatingcancertreatment/mitigation.Preventivecarecombinedwithimproved
outcomesandreducedcostsisnecessary.Theauthorsofferimplicationsforalldevelopedcountries
inidentifyingkeyareastotargetandmanagepublichealth.
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1. INTRoDUCTIoN

Cancerisagroupofdiseasesthatischaracterizedbythepervasivegrowthandspreadofabnormal
cells(AmericanCancerSociety(ACS),2017;MayoClinic,2019).Ifuncontrolled,thespreadof
cancercanultimatelyresultindeath.Approximately25%ofdeathsintheUnitedStates(U.S.)are
believedtobecancer-related(CentersforDiseaseControlandPrevention(CDC),2019).Canceralso
impactsthepsycheduetosubsequentfeelingsoffearanddespair.Inthe1950s,theBritishEmpire
CancerCampaign(BECC)showedthateducationonearlysymptomsofcancersuchascampaigns
promotingself-examinationsforearlysignsofcancerpromotedfearandpanicamongthepopulation
(Law,2004;Toon,2007).PollsinboththeU.S.andEuropefoundthatatleasthalfthepopulation
fearcancermorethananyotherdiseaseintheworld;andone-thirdtoone-fifthfearitmorethaneven
potentialcatastropheslikeviolentcrime,debt,andthelossofajob(CancerResearchUK,2010;
CancerResearchUK,2011;Eisingeretal.,1994).

Current cancer statistics in the U.S. show that approximately 14 million people are cancer
survivors.Itisestimatedthatby2022therewillbe18millioncancersurvivors(AmericanCancer
Society(ACS),2017).Eachyearmorethan1.6millionpeoplearenewlydiagnosedwithcancer,and
by2030,thisannualnumberisestimatedtorisetoabout2.3millionpeople(AmericanCancerSociety
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(ACS),2017).Fourcancersites(i.e.,lung,breast,prostate,andcolorectal)accountforapproximately
halfofallcasesanddeaths(Tweedetal.,2018).

Ithasbeenover10yearssincetheInstituteofMedicine(IOM)addressedandbroughttofocus,
thequalityofcancercareintheU.S.Andstill,cancercarecontinuestopresentadauntingchallenge
(InstituteofMedicine(IOM),1999).Theincreasingdemandforcancercare,thecomplexnatureof
thedisease,theincreasingcostofhealthcare,andashrinkingofthehealthcarelaborforce,aresome
contributoryfactorsthataggravatethischallenge(Jemaletal.,2005).Forinstance,thehighcomplexity
incancercarecanlimittheabilityofdoctorsinformulatingandadministeringtreatmentplanswith
theneededspeed,qualityandprecision.Asaresult,somedecisionsmayendupnotbeingcompletely
evidence-based(InstituteofMedicine(IOM),2008;InstituteofMedicine(IOM),2012).Patientsmay
notreceivesufficientexplanationofthetreatmentgoalsatthecommencementoftreatmentormay
notbesufficientlyinformedaboutthetreatmentconsequencesattheconclusionoftreatmentphase
(InstituteofMedicine(IOM),2011).Finally,somepatientsmaynotreceivethenecessarypalliative
careformanagingcancersymptomsandtreatmentsideeffects.

Akeyfactorfurthercomplicatingthenationalhealthcaresituationisthechangingdemographics
intheU.S.Increasesinthepopulationaged65andolderplacenewdemandsonthedeliveryofcare
(Smithetal.,2009).CancerdisparitiesareanendemicfoundthroughouthealthcaresystemsintheU.S.
andotherindustrializednations(Choietal.,2016).Thedisparitiesmaybebasedonsocioeconomic/
demographicindicatorssuchasincome,education,ethnicity/race,age,sex,geographiclocation,or
sexualorientation(Albainetal.,2009;Changetal.,2014;Changetal.,2013;Fieldetal.,2005;
Molinaetal.,2008).TheHealthyPeople2020initiativeoftheU.S.DepartmentofHealth&Human
Servicesmarkedtheeliminationofhealthdisparitiesasoneofitsoverarchinggoals(People,2020).

Theassociationofmultipledemographicandsocioeconomicvariableswiththeriskofcancer
innatelyreflectsthecomplexityofthedisease.Sincesocioeconomiccircumstancescanchangeduring
thecourseofanindividual’slife,theinfluenceofthesevariablesisfeltthroughthelifespanofthe
individual.Sinceitisnotfeasibletocaptureallthechangesinsocioeconomiccircumstancesduring
thecourseofone’slifeinasingledimension,thesevariablestakeonamultidimensionalflavor(Parkin
etal.,2011;Tweedetal.,2018),makingthemevenmoresignificant.

Demographics and socioeconomic indicators provide a good target to extend the reach and
effectivenessofhealth improvement activities.Recent changes are evident in thedistributionof
behavioralriskfactors(forexample, tobaccouse),primaryandsecondarypreventionefforts(for
example,screenings),andeconomicandpoliticalforcesthatdrivethesocialdeterminantsofhealth
(ScottishPublicHealthObservatory,2008;Stuckleretal.,2010).Thus,thereisaneedtoupdateour
understandingoftheimpactthatdemographicscanhaveoncancerincidence.

In addition to demographics, it is also significant to look at lifestyle and behavioral habits
ofpatientstoidentifyassociationsthatcanbecomepotentialtargetsforadministeringpreventive
healthcare.In2017,about190,400oftheestimated600,920cancerdeathsintheU.S.wereassociated
with cigarette smoking (American Cancer Society (ACS), 2017). In addition, theWorld Cancer
ResearchFundestimatesthat20%ofallcancersdiagnosedintheU.S.havesomeassociationwitha
combinationofexcessbodyweight,physicalinactivity,excessalcoholconsumption,andpoornutrition.
Thissuggeststhattobaccouseandalcoholconsumptioncanbetargetedforpreventiveefforts.For
cancersthatarerelatedtoinfectiveagentssuchasHuman Papilloma Virus[HPV],Hepatitis B Virus
[HBV],Hepatitis C Virus[HCV],Human Immunodeficiency Virus[HIV],andHelicobacter pylori[H. 
pylori],ahybridtreatmentapproachincorporatingtheelementsofbehavioralchanges,vaccination,
andtreatmentofinfection,shouldbedeployed.

Todate,mostofthepriorresearchontheinfluenceofenvironmentalordemographicfactorson
cancerhaveaunilateralfocusinconsideringoneortwotypesofcancer.Also,themethodsdeployed
foranalyzingtheinfluenceofvariousdemographic,socialorcommunityfactorspredominantlyinvolve
traditionalstatisticaltechniquessuchasregression(Dickeyetal.,2016;Kangmennaangetal.,2016),
andPoissondistribution(Keaneetal.,2014).Amongthosethatconsidervisualmodeling,studies
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