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ABSTRACT

AsCOVID-19continuestowreakhavocineverydaylives,theneedtolimitthespreadofthevirus
remainsachallenge,evenwithadvancesinmedicalknowledge,patientcare,andvaccinedevelopment
anddistribution.Furthermore,COVID-19isoneinarecentseriesofairbornediseases,andprobably
notthelast,giventheongoingencroachmentofhumansintoanimalhabitat.Thispaperaddressesthe
challengeofmanagingphysicaldistancing,ahighlyeffective,yetunnaturalandcontentious,mitigation
strategyagainstinfectiousdiseases.ItpresentsaPandemicTechStackandproposesthatphysical
distancingmanagementtechnologiesareunderutilizedtofightpandemics.Thelattercanhelpensure
thatpeopleremainapartwhentheyneedto,supportthetransferofactivitiestoanonlineformat,
and,ultimately,facilitatethegradualreopeningofoureconomies.Thechallengesassociatedwith
thedevelopmentanduseofthesetechnologiesareidentifiedanddiscussedfromboththetechnical
andsocio-psychologicalperspectives.
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1. INTRoDUCTIoN

COVID-19,theinfectiousdiseasecausedbySARS-CoV-2virus,hasshakentheworld.Thesevere
acuterespiratorysyndromecoronavirus(SARS-CoV-2)isavirusofa“perfectstorm,”becauseit
hasshowntobecapableofspreadingfromanimalstohumans(e.g.,batstohumans)andviceversa
(e.g.,humanstominks)(Munnicketal.2020).OfficiallycharacterizedasapandemicbytheWorld
HealthOrganizationinMarch2020(WHO2020),thediseaseremainsrampant,takingawaymore
andmoreliveswhiledeepeningsocialandeconomichardships.Coronaviruses,presentinbatsand
otheranimals,arecapableofmakingnewversionsofthemselveswhiletryingtoinfectnewhosts,
includinghumans(Haseltine,2020;Munninketal.2020;O’Leary,2020).

TherapidspreadofCOVID-19cases,andassociateddeaths,havetriggeredglobalcontainment
andmitigationmeasures(e.g.,governmentmandatedshut-downs),aswellasthelarge-scaleadoption
ofinfectionpreventionpracticesineffortsto“flattenthecurve”(Andersonetal.2020;OECD2020a).
Governmentscommittedbillionsofdollarstomedicalresearchinafranticefforttodevelop,produce,
anddelivervaccines.Thepotentialbenefitsfromtheseeffortsarenowbeingreported,asthewide-
spreaddistributionofvaccinationsbecomesareality.However,thevirushascontinuedtomutateinto
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geneticvariants(LauringandHodcroft2021),soconsiderabletimemightelapsebeforeeffective,
durableherdimmunityisrealized(Edridgeetal.,2020;RandolphandBarreiro2020).

EvenmoretroublingisthefactthatCOVID-19isoneinarecentseriesofairbornediseases.Itis
probablynotthelastone,giventheongoingencroachmentofhumansintoanimalhabitat(Plowright
etal.2017).Infact, justtwoyearspriortotheonsetofCOVID-19,thescientificjournalNature 
Reviews Microbiologypublishedanarticlewiththisominousquestion:“Arewepreparedagainst
thenextinfluenzapandemic?”(Medina2018).Thearticleobservedtheincreaseinthenumberof
virusesthatjumpedfromanimalstohumans,assertingthatamajorpandemicwasarealpossibility.
Scientistsestimate thatapproximately1200viruseshave thepotential tocreateotherpandemics
(BaumgartnerandRainey2020;O’Leary,2020).

Itis,thus,verylikelythattheinfectionpreventionpracticesthathavebecomepartofourdailyhabits
duringtheCOVID-19crisis(e.g.,mask-wearing,teleworking,handhygiene,physicaldistancing)are
likelytoremainrelevant.Thisisespeciallysoashealthandsocio-economicsystemstransitiontoa“new
normal”andbecomebetterpreparedforfuturepandemics(Kasai2020).Amongtheabove-mentioned
practices,physicaldistancingiscurrentlythebestavailablemechanismtoslowthepaceofdisease
transmissionwithincommunitiesandisespeciallyimportantforhighlycontagiousanddeadlyviruses
suchasCOVID-19(Chuetal.2020).Physicaldistancingmeasureshavebeendefinedandexecuted
heterogeneouslyacrosscountries,but,inessence,theyallaimatreducingthefrequencyofphysical
contactsandthecontactdistancesbetweenpeopleduringaninfectiousdiseaseoutbreak(Kelsoetal.
2009).Physicaldistancingcouldappeartohavealldesirableattributesofapandemicmanagement
tool:theoreticallyeffective,easyandinexpensivetodeploy.However,inpractice,ithasprovenfallible
andcontentious(Baumetal.2020;Jonaitis2020;MarlowandHong2020).Furthermore,arguablyno
digitaltechnologyhasmanagedtosuccessfullyaddressthiscriticalissueyet.

The goal of this paper is to highlight the opportunities and challenges associated with the
development,acceptance,andeffectiveuseofphysicaldistancingmanagementtechnologies.We
definephysicaldistancingmanagementtechnologies(PDMT)as a constellation of platforms, apps, 
websites, data analysis algorithms and analytics tools used to encourage, facilitate, monitor, or enforce 
physical distancing among humans.ThemainapplicationofPDMTistocombatcontagiousdisease
outbreaks,suchasthatofCOVID-19.Thisisatypeoftechnologywhichholdsespecialpromisein
thefightagainstCOVID-19,andothercontagiousdiseases,butsofar,remainsunderutilized.

Theinformationsystemscommunityhasanimportantroletoplayininvestigatingthevarious
waysdigitaltechnologiescanbedesignedandusedtoprevent,mitigate,andcopewithapandemic
(Ågerfalketal.2020;Frenchetal.2021;O’Leary,2020;Shiauetal.2021).Wefocusspecifically
ontheuseofinformationtechnologyforphysicaldistancingfortwomainreasons.First,physical
distancinghasahighpotentialtohelpaddresstheimmediateneedsassociatedwithreopeningthe
economiesshutdownbytheCOVID-19crisisandcansupportourpreparedness incopingwith
futurepandemics.Second,itisyetunclearhowdigitaltechnology,aspowerfulastheyare,canhelp
communitiesmanageaseeminglyparadoxicalsituation:howtoadheretophysicaldistancingpractices
whilemaintainingsocialclosenessandsolidarity(ECDC,2020).Thus,PDMTrequiresanuanced
analysisaccountingforthefactthat,intheend,itstrueeffectivenessmayrelyonitsabilitytokeep
peopleapart,whilefacilitatingsafeandresponsiblesocialinteractions.

Intheremainderofthispaper,wepresentwhatwecallthePandemic Tech Stacktoemphasize
thefar-reachingpotentialofdigitaltechnologiestoassistincopingwithpandemics.Wethendepict
thenatureandchallengesofphysicaldistancingandspecifythekeycharacteristicsofPDMTand
theirspecificapplications.DoingsoprovidesafoundationforidentifyingthechallengesofPDMT
andfutureresearchdirections.
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