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CHAPTERONE

INTRODUCTION

1.1 BackgroundtotheStudy

ThecoronavirusCOVID-19pandemicisthedefiningglobalhealthcrisisofourtime

andthegreatestchallengewehavefacedsinceWorldWarTwo.Sinceitsemergence

inAsialatelastyear,thevirushasspreadtoeverycontinentexceptAntarctica.

CasesarerisingdailyinAfrica,theAmericas,andEurope.Countriesareracingto

slow thespreadofthevirusbytestingandtreatingpatients,carryingoutcontact

tracing,limitingtravel,quarantiningcitizens,andcancellinglargegatheringssuchas

sportingevents,concerts,andschools.

Thepandemicismovinglikeawave—onethatmayyetcrashonthoseleastableto

cope.ButCOVID-19ismuchmorethanahealthcrisis.Bystressingeveryoneofthe

countriesittouches,ithasthepotentialtocreatedevastatingsocial,economicand

politicalcrisesthatwillleavedeepscars.Weareinunchartedterritory.Manyofour

communitiesarenow unrecognizable.Dozensoftheworld’sgreatestcitiesare

desertedaspeoplestayindoors,eitherbychoiceorbygovernmentorder.Acrossthe

world,shops,theatres,restaurantsandbarsareclosing.

Everyday,people are losing jobsand income,with no wayofknowing when

normalitywillreturn.Smallislandnations,heavilydependentontourism,haveempty

hotelsanddesertedbeaches.TheInternationalLabourOrganizationestimatesthat

25millionjobscouldbelost.The2019–20coronaviruspandemicisanongoing

pandemic ofcoronavirus disease 2019 (COVID-19)caused by severe acute

respiratorysyndromecoronavirus2(SARS-CoV-2).Theoutbreakwasidentifiedin
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Wuhan,China,inDecember2019,declaredtobeaPublicHealthEmergencyof

InternationalConcernon30January2020,andrecognizedasapandemicon11

March2020.Asof12April2020,morethan1.77millioncasesofCOVID-19have

beenreportedin210countriesandterritories,resultinginmorethan108,000deaths.

Morethan402,000peoplehaverecovered,althoughtheremaybeapossibilityof

reinfection.Thecasefatalityratewasestimatedtobe4percentinChina,butvaries

significantlybetweencountries.

Thevirusismainlyspreadbetweenpeopleduringclosecontact,oftenviasmall

dropletsproducedduringcoughing,sneezing,ortalking.Whilethesedropletsare

producedwhenbreathingout,theyusuallyfalltothegroundorsurfacesratherthan

beinginfectiousoverlargedistances.Peoplemayalsobecomeinfectedbytouching

acontaminatedsurfaceandthentheirface.Theviruscansurviveonsurfacesforup

to 72 hours.Itis mostcontagious during the firstthree days afteronsetof

symptoms,althoughspreadmaybepossiblebeforesymptomsappearandinlater

stagesofthedisease.

1.2 StatementofProblem

“OneofthekeysinthefightagainstCOVID-19istheavailabilityofprotective

equipment,inparticularmasksandglovesusedformedicalexaminations.”

CLAIRMILLS,MSFMEDICALDIRECTOR

Lookingatthehealthcoworkers,thenatureoftheirjobputshealthcareworkersat

anincreasedriskofcatchinganycommunicabledisease,includingCOVID-19.During

theSARSoutbreakin2002,one-fifthofallcaseswereinhealthcareworkers.Ifthey

starttogetsickinhighnumbersduringadiseaseoutbreak,itamplifiesthealready
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highlevelsofstrainonthehealthcaresystem.That’swhyit’ssoimportantthatthey

haveaccesstoprotectiveequipmentandforpatientstobeidentifiedandisolated

quickly.“Healthcareworkersspendalotoftimeupclosewiththepatientdoinghigh

riskactivities,”saysTerriRebmann,anurseresearcheranddirectoroftheInstitute

forBiosecurityatSaintLouisUniversity.Thosehigh-riskactivitiesincludethingslike

placingpatientsonventilatorsorcollectingsamplesofsputum from theirlungs.

1.3 PurposeoftheStudy

Healthworkersareatriskontwofronts,explainedWHOofficials.Duetoashortage

ofpersonalprotectiveequipment,somearebeinginfectedinhospitals.However,

othersarealsobeinginfectedoutsidehospitals,intheirhomesorcommunities.

“Healthworkershavealwaysbeen,unfortunately,theminer'scanaryinepidemic

response,particularlyinareasthatdon’thavestrongsurveillancesystems”said

MichaelJ.Ryan,ChiefExecutive Directorofthe WHO Health Emergencies

Programme.

1.4 ScopeoftheStudy

ThestudywascarriedoutasaGlobalresearch.Covid-19hasspreadaroundthe

planet,sendingbillionsofpeopleintolockdownashealthservicesstruggletocope.

ThecoronavirusCOVID-19isaffecting210countriesandterritoriesaroundtheworld

and2internationalconveyances.
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CHAPTERTWO

REVIEW OFRELATEDLITERATURE

Thischapterreviewedsomeofthenumerousworksdonebyscholarsand

researcherswhicharedirectlyrelatedtothisresearchwork.Indoingso,thischapter

examinedandreviewedthefollowingareas;

2.1 TheoreticalFramework

2.2 DisruptionsintheglobalsupplychainofPPE(PersonalProtective

Equipment)

2.3 RecommendationsforoptimizingtheavailabilityofPPE.

2.4 HandlingCargofrom AffectedCountries

2.5 DevelopmentofEngineeringEquipmentstoSupportHealthWorkers

2.1 TheoreticalFramework

Shortages of personal protective equipment (PPE)—gloves,medicalmasks,

respirators,goggles,faceshields,gownsandaprons—areleavinghealthcareworkers

dangerously ill-equipped to care for COVID-19 patients. The World Health

Organization(WHO)haswarnedthatmountingdisruptiontotheglobalsupplyof

PPEisputtinglivesatrisk.Theysaidthatrisingdemand,panicbuying,hoardingand

misusearecreatingacriticalshortage.“Withoutsecuresupplychains,theriskto

healthcareworkersaroundtheworldisreal,”saidWHO’sdirector-general,Dr.Tedros

Adhanom Ghebreyesus.“Industryandgovernmentsmustactquicklytoboostsupply,

easeexportrestrictionsandputmeasuresinplacetostopspeculationandhoarding.

Wecan’tstopCOVID-19withoutprotectinghealthworkersfirst,”

ThedirewarningcomesastheWHOisworkingwithgovernments,manufacturers
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andthePandemicSupplyChainNetworktoboostproductionandsecuresuppliesfor

criticallyaffectedandat-riskcountries.Thepublichealthagencyisworkingwiththe

WorldEconomicForum toengagewiththeprivatesectortosupporttheresponse.

Marketmanipulationiswidespread.SincethestartoftheCOVID-19outbreak,prices

ofsurgicalmaskshavesurgedsix-fold,N95respiratorshavetrebledandgownshave

doubled.

BasedonWHOmodelling,anestimated89millionmedicalmasksarerequiredfor

theCOVID-19responseeachmonth.Forexaminationgloves,thatfiguregoesupto

76million,whileinternationaldemandforgogglesstandsat1.6millionpermonth.

TheWHO issuedastatementcallingongovernmentstodevelopincentivesfor

industrytorampupproduction,aswellaseaserestrictionsontheexportand

distributionofPPEandothermedicalsupplies.

2.2 DisruptionsintheGlobalSupplyChainofPPE

ThecurrentglobalstockpileofPPEisinsufficient,particularlyformedicalmasksand

respirators;thesupplyofgownsandgogglesissoonexpectedtobeinsufficientalso.

Surgingglobaldemand−drivennotonlybythenumberofCOVID-19casesbutalso

bymisinformation,panicbuyingandstockpiling−willresultinfurthershortagesof

PPEglobally.ThecapacitytoexpandPPEproductionislimited,andthecurrent

demandforrespiratorsandmaskscannotbemet,especiallyifthewidespread,

inappropriateuseofPPEcontinues.
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2.3 RecommendationsforOptimizingtheAvailabilityofPPE

Inview oftheglobalPPEshortage,thefollowingstrategiescanfacilitateoptimal

PPEavailability(Fig.1).

Fig.1.Strategiestooptimizetheavailabilityofpersonalprotectiveequipment(PPE)

(1)MinimizetheneedforPPE

The following interventions can minimize the need forPPE while protecting

healthcareworkersandotherindividualsfrom exposuretotheCOVID-19virusin

healthcaresettings.

● Considerusing telemedicine to evaluate suspected cases ofCOVID-19

disease(2),thusminimizingtheneedfortheseindividualstogotohealthcare

facilitiesforevaluation.

● UsephysicalbarrierstoreduceexposuretotheCOVID-19virus,suchasglass

orplasticwindows.Thisapproach can beimplemented in areasofthe

healthcaresettingwherepatientswillfirstpresent,suchastriageareas,the

registrationdeskattheemergencydepartmentoratthepharmacywindow
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wheremedicationiscollected.

● Restricthealthcareworkersfrom enteringtheroomsofCOVID-19patientsif

theyarenotinvolvedindirectcare.Considerbundlingactivitiestominimize

the numberoftimes a room is entered (e.g.,check vitalsigns during

medicationadministrationorhavefooddeliveredbyhealthcareworkerswhile

theyareperformingothercare)andplanwhichactivitieswillbeperformedat

thebedside.

Ideally,visitorswillnotbeallowedbutifthisisnotpossible,restrictthenumberof

visitorstoareaswhereCOVID-19patientsarebeingisolated;restricttheamountof

timevisitorsareallowedtospendinthearea;andprovideclearinstructionsabout

how toputonandremovePPEandperform handhygienetoensurevisitorsavoid

self-contamination

(2)EnsurePPEuseisrationalizedandappropriate

PPEshouldbeusedbasedontheriskofexposure(e.g.,typeofactivity)andthe

transmission dynamicsofthepathogen (e.g.,contact,dropletoraerosol).The

overuseofPPE willhaveafurtherimpactonsupplyshortages.Observingthe

followingrecommendationswillensurethattheuseofPPErationalized.

● ThetypeofPPEusedwhencaringforCOVID-19patientswillvaryaccording

tothesettingandtypeofpersonnelandactivity.

● Healthcareworkersinvolvedinthedirectcareofpatientsshouldusethe

followingPPE:gowns,gloves,medicalmaskandeyeprotection(gogglesor

faceshield).

● Specifically,foraerosol-generatingprocedures(e.g.,trachealintubation,non-

invasive ventilation,tracheostomy,cardiopulmonaryresuscitation,manual
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ventilationbeforeintubation,bronchoscopy)healthcareworkersshoulduse

respirators,eyeprotection,glovesandgowns;apronsshouldalsobeusedif

gownsarenotfluidresistant.

● Respirators(e.g.,N95,FFP2orequivalentstandard)havebeenusedforan

extended timeduring previouspublichealthemergenciesinvolving acute

respiratoryillnesswhenPPEwasinshortsupply.Thisreferstowearingthe

same respiratorwhile caring formultiple patients who have the same

diagnosis withoutremoving it,and evidence indicates thatrespirators

maintaintheirprotectionwhenusedforextendedperiods.However,usingone

respiratorforlongerthan4hourscanleadtodiscomfortandshouldbe

avoided.

● Amongthegeneralpublic,personswithrespiratorysymptomsorthosecaring

forCOVID-19patientsathomeshouldreceivemedicalmasks.Foradditional

information,seeHomecareforpatientswithsuspectednovelcoronavirus

(COVID-19)infectionpresentingwithmildsymptoms,andmanagementof

theircontacts.

● For asymptomatic individuals,wearing a mask of any type is not

recommended.Wearingmedicalmaskswhentheyarenotindicatedmay

causeunnecessarycostandaprocurementburdenandcreateafalsesense

ofsecuritythatcanleadtotheneglectofotheressentialpreventivemeasures.

Foradditionalinformation,seeAdviceontheuseofmasksinthecommunity,

duringhomecareandinhealthcaresettingsinthecontextofthenovel

coronavirus(2019-nCoV)outbreak.

(3)CoordinatePPEsupplychainmanagementmechanisms.

ThemanagementofPPEshouldbecoordinatedthroughessentialnationaland
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internationalsupply chain managementmechanisms thatinclude butare not

restrictedto:

● using PPE forecaststhatarebased onrationalquantificationmodelsto

ensuretherationalizationofrequestedsupplies;

● monitoringandcontrollingPPErequestsfrom countriesandlargeresponders;

● promotingtheuseofacentralizedrequestmanagementapproachtoavoid

duplication ofstock and ensuring strictadherence to essentialstock

managementrulestolimitwastage,overstockandstockruptures;

● monitoringtheend-to-enddistributionofPPE;

● monitoringandcontrollingthedistributionofPPEfrom medicalfacilities

stores.

2.4 HandlingCargofrom AffectedCountries

TherationalizeduseanddistributionofPPEwhenhandlingcargofrom andto

countries affected by the COVID-19 outbreak includes following these

recommendations.

● Wearingamaskofanytypeisnotrecommendedwhenhandlingcargofrom

anaffectedcountry.

● Gloves are notrequired unless they are used forprotection against

mechanicalhazards,suchasmayoccurwhenmanipulatingroughsurfaces.

● Importantly,theuseofglovesdoesnotreplacetheneedforappropriatehand

hygiene,whichshouldbeperformedfrequently,asdescribedabove.

● Whendisinfectingsuppliesorpallets,noadditionalPPEisrequiredbeyond

whatis routinely recommended.To date,there is no epidemiological

informationtosuggestthatcontactwithgoodsorproductsshippedfrom
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countriesaffectedbytheCOVID-19outbreakhavebeenthesourceofCOVID-

19diseaseinhumans.WHOwillcontinuetocloselymonitortheevolutionof

theCOVID-19outbreakandwillupdaterecommendationsasneeded.

2.5 DevelopmentofEngineeringEquipmentstoSupportHealthWorkers

Thedevelopmentofengineeringequipmenttosupporthealthworkersisagoodbid

inreducingtheinfectionamonghealthworkersjustasseenhere.EngineersinChina

havedevelopedarobottotreatandtestCovid-19patientswhileallowinghealthcare

workerstoremainatasafedistancefrom thehighlyinfectiousvirus.Theremote-

controlled,wheeledmachinecantakemouthswabs,perform ultrasoundscansand

listentoorganswitharobotstethoscope.Medicalstaffcanoperatetherobotsfrom

asafedistanceusingonboardcamerastomonitorthepatient.Highinfectionrates

amonghealthcareworkershavehamperedeffortstotackletheoutbreak,prompting

thedesignerstoseeifarobotcouldprovideprotection.

Robotengineershavelongpromisedtheirmachineswilleventuallysavehuman

workersfrom dull,dangerousordirtywork.Thecoronavirusepidemicpresentsan

opportunitytotestwhatrobotsmaybeabletodo,somescientistsbelieve."Doctors

areallverybrave,"therobot'schiefdesigner,TsinghuaUniversityProfessorZheng

GangtietoldReuters."Butthisvirusisjusttoocontagious...Wecanuserobotsto

perform themostdangeroustasks."ProfZhengsaidtheideacameashewatched

theChinesecityofWuhangoonlockdownearlierintheyearasthenumberofcases

inChinaroserapidly.Hesaidafriend,DongJiahong,executivepresidentatBeijing's

TsinghuaChanggungHospital,hadtoldhim oneofthebiggestchallengeswas

frontlineworkersgettinginfected.

Gatheringateam,heconvertedtworoboticarmssuchasthoseusedonspace
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stationsorlunarexplorers.Therobotswerealmostentirelyautomated,andcould

evendisinfectthemselvesafterperformingactionsinvolvingcontact,hesaid.Yetthe

robotsmayhavedisconcertedpatients,accordingtothefirstmedicalreports."The

feedbackfrom doctorswasthatitwouldbebetterfortheretobelessautomation,as

apersonalpresencewouldcomfortandcalm thepatient,"hesaid.ProfZhengsaid

hewouldliketobuildmoresuchrobotsbutfundingfrom theuniversityhasrunout.

The robots costaround £62,000 each to build.He said he did notplan on

commercialisinghisrobotdesignbuthopesacompanycomesalongtotakethaton.

MeanwhileSpain,whichhasoneoftheworld'sworstoutbreaks,saidattheweekend

thatitwoulduserobotstoincreasetesting.Thecountryhasbeentestingbetween

15,000and20,000peopleadayandwilluseautomationtoincreasethatfourfold.“A

plantoautomateteststhroughrobotshasbeenalreadydesigned,andSpainhas

committedtobuyingfourrobotsthatwillallowustoexecute80,000testsperday,”

RaquelYotti,head ofMadrid-based HealthInstituteCarlosIII,said atahealth

ministrypressconferenceonSaturday.
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CHAPTERTHREE

RESEARCHMETHODOLOGY

This chapterexplains the method adopted forthis research underthe

following sub-headings;research design,research instrument,validity ofthe

researchinstrument,reliabilityoftheresearchinstrument,methodofdatacollection

andmethodofdataanalysis.

3.1 ResearchDesign

Theresearchdesignadoptedforthisstudyisasimpleandstraightforward

one,theinformationissourcedfrom theinternetandoutmediahousesandthen

analysedforthestudyalsotheemploymentoftheconstitutiontosortoutthelegal

implicationofthelockdown.

3.2 ResearchInstrument

WorldHealthOrganizationOnlineLibrary

TheWorldHealthOrganization(WHO)isaspecializedagencyoftheUnitedNations

responsible forinternationalpublic health.Itis partofthe U.N.Sustainable

Development Group.The WHO Constitution,which establishes the agency's

governing structure and principles,states its main objective as ensuring "the

attainmentbyallpeoplesofthehighestpossiblelevelofhealth."Itisheadquartered

inGeneva,Switzerland,withsixsemi-autonomousregionalofficesand150field

officesworldwide.TheWHO'sbroadmandateincludesadvocatingforuniversal

healthcare,monitoring public health risks,coordinating responses to health

emergencies,andpromotinghumanhealthandwellbeing.Itprovidestechnical

assistanceto countries,setsinternationalhealthstandardsandguidelines,and

collectsdataonglobalhealthissuesthroughtheWorldHealthSurvey.Itsflagship



15

publication,theWorldHealthReport,providesexpertassessmentsofglobalhealth

topicsandhealthstatisticsonallnations.TheWHO alsoservesasaforum for

summitsanddiscussionsonhealthissues.

3.3 ValidityandReliabilityoftheInstrument

TheWorldHealthAssemblyisattendedbydelegationsfrom allMemberStates,and

determinesthepoliciesoftheOrganization.

TheExecutiveBoardiscomposedofmemberstechnicallyqualifiedinhealth,and

giveseffecttothedecisionsandpoliciesoftheHealthAssembly.

3.4 MethodofDataCollectionandAnalysis

Theresearchdatawascollectedusingtheinternetandanalysedmanuallyat

home.Duetothelockdown,theabilitytocollectdatamanuallyandinformationfrom

peopledirectlyislimited.
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CONCLUSION

Evidencefrom avarietyofcountriesishelpingtoexplainthistrend,onedriveninpart

bythefollowing:

● DelayedrecognitionofCOVID-19symptomsandlackofexperienceindealing

withrespiratorypathogens.

● Exposuretolargenumbersofpatientsinlongshiftswithinadequaterest

periods.

● Lackofpersonalprotectiveequipment.

● Lackofmeasurestopreventthespreadinhospitals.

Tohelpcombattheseissues,WHOofficialsrecommendedthefollowing:

1.Traininghealthworkerstorecognizerespiratorydiseases

Someinfectionsinhealthcareworkershaveoccurredinwardsthatdon’ttypically

dealwithinfectiousdiseases,suchaslong-term carewardsorwardsforelderly

individuals,saidDrMariaVanKerkhove,WHOTechnicalLead.

Asaresult,allhealthcareworkersmustbeeducatedaboutcoronavirus,how itis

transmitted and how they can protectthemselves,said Van Kerkhove.She

mentionedthattheagencyoffersarangeofinteractivetrainingsonitsopenW.H.O.

platform tohelptrainhealthcareworkersaboutthevirusandhowtoputonandtake

offPPEsafely.

"Whenhealthworkersareatrisk,we’reallatrisk."

—DrTedros Adhanom Ghebreyesus,World Health Organization Director-

General

2.Increasedaccesstopersonalprotectiveequipment

AccessiskeyandtheglobalPPEshortageiscomplicatingeffortsforhealthworkers

tostayprotected.A UnitedNationstaskforcewillcoordinateandscaleupthe

procurementanddistributionofPPE.Everymonth,thetaskforcewillneedtodeliver

anestimated500millionmedicalmasksandgloves,aswellasotherequipment

suchasrespiratorsandoxygenconcentratorsforclinicalcare.
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Additionally,theWHO haslaunchedacollectionoftoolstohelpmanagersand

plannersathospitalscalculatetheequipmentthatwillbeneededfortheirpatients.

“Weoweahugedebttoourfrontlinehealthworkers,”saidRyan,“andtheyaskedfor

nothingmorethanthetrainingandtheprotectivegeartodotheirjobs.”

3.Supportforhealthworkers

Manyhealthworkersaretakingonlongshiftswithoutbreak.Exhausted,stressed

healthworkersmightbelessvigilantwhenusingpersonalprotectiveequipment,

throughnofaultoftheirown,saidVanKerkhove.

PPEiskeytoprotecthealthworkersfrom COVID-19

“Weneedtofindwaysinwhichwecanprovidesomerestperiodssothattheydon't

haveverylongextendedshiftsandtheyhaveampletimetorestbecausethat'swhen

fatiguesetsin.”

4.Stronghospitalsurveillancesystems
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Futuresurveillancesystemsmustalsobeinplacetohelppreventthespreadof

infectionathospitals.AtonepointduringtheoutbreakofEbola,saidRyan,nearly70

percentofcaseswereactuallybeingtransmittedwithinthehealthcaresystem.

“Thehealthcareenvironmentisanenvironmentinwhichpeoplecanbesavedor

treated,”explainedRyan.“Butitisalsoanenvironmentinwhichvirusesarepresent.

Andweneedtoprotectpatientsandweneedtoprotectthosehealthworkers.”

5.Recognitionthateveryhealthcaresystem hasgaps

Understandingthateveryhealthsystem isvulnerableiskeytofindinganyexisting

gaps and ensuring the protection ofboth health workers and the public at

large.Someofthestrongesthealthsystemsintheworldhavebeensurprisedbythe

pandemic,saidtheDirectorGeneral.”Youseelackofpreparednessofthewhole

healthsystem,"hesaid.

“Anysystem couldhavegapsandweshouldhavethehumilitytoseetowhatextent
oursystem ispreparedandhowcanweimproveitforthefuture.”
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