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ABSTRACT

Thegoalofthisstudywastoanalyzethemanagementandreverselogisticsofsharpwastes,suchas
needlesyringesandlancets,fromdomesticusebyinsulin-dependentdiabetics,whichwereattended
bytheBrazilianUnifiedHealthSystem.Thisisanexploratorycasestudy,carriedoutbyfromdata
collectedfrom233insulin-dependentdiabeticsandinterviewswithahealthprofessionalfromOctober
2014toSeptember2015.Itwasestimatedthat,inoneyear,68%ofinsulinusersreceivedstandard
biosafety boxes below the necessary quantity for the disposal of needles, syringes, and lancets.
Around1,300kgofsharpwastesweregeneratedandonly1,831boxesweredistributed,showinga
deficitinthereverselogisticsystemandindicatingthatsharpresidueswereincorrectlydisposedof
inresidentialgarbage.AnewBrazilianmodeltodistributethestandardbiosafetyboxestodiabetics
toguaranteethecorrectenvironmentaldisposalofsharpwastesisnecessary.
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INTRoDUCTIoN

Amongtheenvironmentaltopicsdiscussed,thepubliccontrolofurbanandmedicalwastehasgained
notoriety,makingitnecessarytounderstandtheroleofReverseLogistics(RL).Asanexample,in
ordertocontrolthespreadofanepidemic,theeffectivemanagementofrapidlyincreasedmedical
wastethroughestablishingatemporaryRLsystemisofvitalimportance,mainlyinthisCOVID–19
pandemicperiod(Yu,Sun,Solvang,&Zhao,2020).

Inbothpublicandprivatehealthmanagement,thewastegeneratedbyhealthserviceestablishments
deservesspecialattentionintermsoftheircontrolandfinaldisposal.However,disposalofmedicalwaste
fromhome,andforthatmatter,solidwaste,variestremendouslyaroundtheworld(Krisiunas,2011).

MedicalWasteManagement(MWM)hasbecomeacriticalissueasitposespotentialpublic
healthrisksduetoitspotentialenvironmentalpollution/hazards,andoneofthechallengesassociated
withMWMisthelackofpoliciesandregulations(Awodele,Adewoye,&Oparah,2016).According
totheUnitedStatesEnvironmentalProtectionAgency-EPA(2017)sharpsdisposalbyself-injectors
isnottypicallyregulated,andself-injectorsdonotalwaysknowthesafestdisposalmethods.
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InBrazil,thelegalguidelinesabouthealthwastedisposaldonotincludemanagementofthe
disposalofhouseholdproduced(EcoDebate,2011).TheResolutionn.222ofNationalAgencyof
HealthSurveillance(Anvisainportuguese)statesthattheManagementofResiduesofHealthServices
(RHS)isasetofmanagementprocedures.Itseekstominimizetheproductionofhealthwasteand
disposalofanywastegeneratedinamannerthatissafeandefficient,aimingattheprotectionof
workers,thepreservationofpublichealth,naturalresourcesandtheenvironment(Anvisa,2018).The
RHSareclassifiedingroups,accordingtotheirnatureandrisks,inagreementwiththeResolution
n.222(Anvisa,2018):groupA(infectiouswaste);groupB(chemicalwaste);groupC(radioactive
waste);groupD(universalorcommonwaste)andgroupE(sharpswaste).

DiabetesMellitus(DM)isahigh-level,global-levelchronicdisease,andthenumberofpeople
withdiabeteshasmorethandoubledoverthepastthreedecades.Theuseofhypoglycemicagentsanda
dailyinsulininjectionarenecessarybecauseinsulinisahormonethatregulatessugarinthebloodthat
(whennotcontrolled)severelydamagesseveralorgansandsystems(Telo,Cureau,Souza,etal.,2016).

ThegenerationofE-residuesisdirectlyrelatedtoinsulin-dependentdiabetics.Aftertheself-monitoring
ofblood,insulin-dependentdiabeticsalsogenerateintheirhomestheresiduesofsharpwastes,which
resultfromglycemicmonitoringwithlancetsandinsulininjections(BrazilianSocietyofDiabetes,2009).

TheInternationalDiabetesFederation(IDF)reportedthatBrazilhadabout14.2millionpeople
withdiabetes in2015,butestimatesshowthat24.8millionpeoplehaveglucose intoleranceand
generatesharpwastes.Itisexpectedthatbytheyear2040thiswillincreaseby60%,risingto48.8
millionpeoplewithdiabetes(IDF,2015).InBrazil,itwasresponsiblefor5.3%ofdeathsin2011,
withamortalityrateof33.7deathsper100thousandinhabitants(Iser,Stopa,Chueiri,etal.,2015).

AstudycarriedoutwithBraziliandiabeticspointedoutthattheapplicationofinsulinathomewas
practicedby88.5%ofdiabeticsinterviewed.Regardingbloodglucosemonitoringathome,about80%
ofpatientsstatedthattheyperformedthetestwithaneedle(lancet)forthecollectionofbloodtobe
depositedonareagentstrip,whichmeasuresandreadsondigitalequipmentthebloodglucoselevel.
Afteruse,thelancetisalsoclassifiedasasharpswaste(André,2012).Ishtiaq,Qadri,Mehar,etal.
(2012)reportedthatof375patientsthatusedinsulininPakistan,themajorityofthepatientsdiscarded
suchuseddevices(syringes,92%;pens,75%;andlancets,91%)inthehouseholdgarbagecollectionbin.

It isnoteworthythat insulinandnecessarymaterials(needles,syringesandlancets)usedby
diabetics are distributed, at no financial cost, by the Brazilian Public Health System for insulin
therapyinhome,whichareacquiredfromapublicmedicalpostknownasBasicHealthUnits(BHU).

TheCapillaryGlycemicSelfMonitoring(CGSM)isapublicBrazilianprogramfordiabeticcitizens
wasinitiatedbytheMunicipalHealthOfficeofSãoPauloin2005,anditstwofundamentalapproachesfor
assessingglycemiccontrolarethemonitoringofglycatedhemoglobinandtheself-monitoringofglycemia.
CGSMaimstoregisterandattendthemunicipalitieswithinsulin-dependentDM,allowingcontinuous
accesstothematerials–strips,lancets,andsyringes–thatguaranteetheCGSM,throughtheavailability
ofcapillaryglycemiacheckdevices(SecretariaMunicipaldeSaúdedeSãoPaulo[SMSSP],2017).

TheFederalBrazilianLawn.11,347(2006)supportsthefreedistributionofdrugsandallmaterials
necessaryfordiabeticpatientsenrolledindiabeticeducationprograms.Forinsulin-dependentpatients,
theyshouldberegisteredintheCGSMprogramandthesuppliesshouldbemadeavailabletothem,
according tomedical request.Outflows shouldbe recorded in theunit’s computerised inventory
controlsystem,suchassyringes(50IUor100IU)andthe3-litre(L)containerorboxforsharps,in
additiontoNPHandRegularInsulins(SMSSP,2017).

TheregistrationandmonitoringofthepatientatBHUsensuresnotonlytheavailabilityofthe
monitorunitapparatus(forcapillaryglucose),butalsothemonthlyscheduleddeliveryoflancetsfor
finger-stick,reagentstripsforglucoseintheblood,syringeswithneedlesandacollectorcontainer
(disposablecardboardbox)of3litres(L)forsharpsdisposal,aswellasinsulin(diabetic’skit),which
aredeliveredaccordingtoschedulingandtheneedsofeachdiabeticintheBHU(SMSSP,2017).
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AtaBHU,theIntegratedHealthCareManagementSystem(calledSIGAinBrazil)isoperatedby
asoftwarethatenablesthegatheringofinformationaboutdiabeticpatients,suchastheappointment
ofexamsandconsultations,aswellasthearticulationbetweenunits.

TheCGSMisinsertedintheSIGAandallowsuserstofollow:theassistancefromtheinclusion,
thelocationoftheBHU(wherethepatientwasinitiallyregistered),theamountofdisposablematerial
(lancetsandsyringes)thatistakenmonthly,theDiabetesMellitus(DM)type,theaccompanying
physicianandtransferallowancetotheDMpatient,whilemaintaininghis/herhistory(SMSSP,2017).

Toprovidebestpracticeinintegratedhealthcaremanagement,theBHUshouldalsobeacollection
centerforresiduesgeneratedathomeandshouldalsoperformRLpost-use.Pinto,Fonseca,Santana,
MoraisandSouza(2011),whenexamininginsulin-dependentdiabeticswhohadusedsuppliesfor
morethanfiveyears,realizedtherewasalackofguidelines,particularlyforthemanagementof
disposablematerial,aftertheuseofinsulin.Theauthorsalsoconfirmedthatdiabeticshadreceived
orientationsthatfocusedonlyonthedisease,notonsharpwastesmanagementathome.

Therefore,toverifyhowtheResponsibleTechniciannurseoftheBHUmanagestheRLofsharp
wastesgeneratedinhouseholdsbyinsulin-dependentdiabeticsenrolledintheCGSMprogrammein
theSIGAsystem,aswellasestimatingtheamountoftypeEresiduesgeneratedinhomesbycollecting
dispensedboxesfromaBHUlocatedintheNorthsideofthecityofSãoPaulo,wewereledtothe
followingresearchquestion:HowdoestheCGSMprogrammecontributetothemonitoringoftheRLof
sharpwastesgeneratedathomebytheinsulin-dependentdiabeticscitizensofaBHUinSãoPaulocity?

BesidesunderstandingtheBrazilianCGSMprogramme,thisstudyalsoaimedtomeasuretheamount
ofwastegeneratedduringoneyearoffollow-upcaretodiabeticsregisteredinoneBrazilianBHU.

METHoDoLoGICAL APPRoACH

Wang,HuangandHe(2019)proposedabi-objectivemixedintegerprogramcombinedwithaGrey
predictionmodelforreverselogisticsnetworkdesignofmedicalwaste,whichaimsatminimizingboth
operatingcostandenvironmentalrisk.Thetwoobjectivefunctionswerecombinedwithaweighted
sumandthemodelwasvalidatedwithareal-worldcasestudyinShanghai,China.

Forthepresentstudy,thesearchwasdevelopedinaBrazilianBHUlocatedinSãoPaulocity,
belongingtotheNorthHealthCoordinationoftheMunicipalityofSãoPaulo.ThisBHUhasamodel
ofhealthcarecalledFamilyHealthStrategy(FHS),composedofseventeams,eachteamcomprising
of1physician,1nurse(technicalresponsible),2nursingassistantsand6communityhealthagents
(BrazilianDecreen.2,488,2011;CEInfo,2012).Theprojectisfollowingtheresearchethicsguidelines
oftheNationalHealthCouncil,byregistrationintheBrazilplatformwithapprovaln.1,753,533.

The study was drawn from multiple sources of evidence, which included data from direct
observation,interview,aswellassearchesinpublicandprimaryhealthsystemarchives.Thiscase
studyoffersexploratory,descriptiveanddirectobservationandseekstoacquiregreaterfamiliarity
withthephenomenonofmanagingsharpswastethroughadocumentarysurvey.Theprimarydatawas
collectedfromtheSIGAsoftware,whichstoredrecordsoftheCGSMprogram.Ofthetotalnumber
ofdiabetics(n=350)enrolledintheCGSMprogramme,theselectioncriteriaforthestudyrequired
diabeticsover18;mostofthemperformedmorethan4returnsperyearandtookthecompletekit
containinginsulin,syringes,lancetsandtheboxes(n=233).Diabeticslookingforonlyoneortwo
itemsseparatelywerenotconsidered.

Thestudyperiodtocollectthedataabouttheamount(permonth)ofsyringes(S),lancets(L)and
boxes(B)forsharpsprovidedforeachpatientbytheCGSMwas29October2014to30September
2015.Forthebibliographicalresearch,thefollowingdescriptorswereusedinthestudy:puncture
residue,E-residue,insulin,syringes,needles,discard,householdwaste,healthcarewaste.

Thepresentstudyadopts,inthefirstphase,aqualitativeapproach,byobtaininginformationabout
theexistenceoftheRLofthesharpmaterialsdistributedtopatientsbytheBHU.Aquestionnairebased
onasemi-structuredscriptwasappliedtothechiefandtechnicalresponsible(TR)nurseattheBHU;
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itwasalsobasedonreferencesandtheirrespectivetheoreticalassumptionsforelaboratingquestions,
basedinacomplextheoreticalconcepts(Martins&Pelissaro,2005)presentedindetailinTable1.

Inthesecondphase,thisstudyaimedtoinvestigatewhethertheCGSMprogrammewouldestimate
thewastegeneratedathomeduringoverayearby233patientsthatweremonitoredmonthlyforthe
distributionofthesyringesandlancets,aswellasthedispensingofthestandardcardboardboxto
collecttheresiduesintheirhomes.

DatawereputontoanExcelspreadsheet,andtheSPSScomputersoftwarepackagewasused
toanalyzethedata.Thehypothesiswasthatthemonthlydistributionofthe3Lstandardcardboard
boxwouldbeenoughfortheenvironmentallycorrectdisposalofsyringesandlancetsbyeachofthe
patientsintheirhomesandap-value<0.05wasconsideredstatisticallysignificant.

Consideringthemaximumfillinglimitofupto2/3oftheboxaccordingtoAnvisa(2018),this
studyconcludedthattheidealsafesharpsdisposalpractices,withthetotalvolumeofS+Lper
filledbox,wouldbe160units,withinthemaximumallowedlimit,sincethedisposalwasofclosed
packageswith60syringesandbagsof100lancets.Theweightofthefullboxwasmeasuredonan
electronicdigitalscaleandthemaximuminputlimitpercardboardboxcorrespondedtothevalueof
0.28kg,regardlessoftheweightofthebox.

RESULTS AND DISCUSSIoN

Theprofileofrespondentwasdescribedasa28-year-oldwomanwithacompletethird-leveleducation,
anundergraduatedegreeinnursing(5years)whoalsohadpost-graduatedegree.Shehasbeenworking
inthepublicserviceataBHUandmanagingtheservicesince2011.Shestatedthatthescopeof

Table 1. Construct theoretical assumptions about RHS
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thisBHUreachesapopulationofabout21,000people,and1,400outofthesepeoplearecarriersof
DiabetesMellitus,350ofwhomareinsulinusersenrolledintheCGSMprogrammeofherBHU.
ThedatapresentedwasinaccordancewiththerecordsofCEInfo,sincetheFHSteamworkswiththe
familiesthatliveinitsareaofcoverageandservesanaverageof950families,outofapopulationof
21,160people,ofwhom1,445arediabetic,and350oftheseregularlyuseinsulinandareenrolled
intheCGSMprogramme(CEInfo,2012).TheperceptionsofTRnurseandchallengesabouttheRL
ofdiabeticpatientwasteisdemonstratedinTable2.

RegardingthedistributionofthecardboardboxfortheE-waste,therespondentstatedthatthe
BHUoffersa3Lbox(accordingtotheBrazilianstandard)perdiabetic,fordiscardingsyringes,
needles,andlancetsafterdomesticuse.Thenursealsoaffirmedthatthecardboardboxisofferedfrom
90to99%ofthetime.Astotheboxbeingprovidedreadyfortheusebyinsulin-dependentpatients,
thenursepointedoutthatinlessthan10%ofthecasesitisofferedalreadymountedforthepatient.
TheTRnurseherselfadmitsthecomplexityinthecardboardboxmountingfordiabeticcitizens.

Duringpatientcare,onlyin9%ofthecasesisthemaximumfillingcapacityofthecardboard
boxreportedasbeingreached.Besides,theTRnurseemphasizedthatshehadneverreportedthe
boxfillinglimit.Contaminatedsharpscontainersshouldbediscardedwhenthefillingreaches2/3
of itscapacityorwhen the filling level is fivecentimetresawayfromtheedgeof thecardboard
boxbasedontheRDCn.222(Anvisa,2018).Accordingtotherespondent,theinsulin-dependent
patientisadvised,from90to99%ofthetime,onhowtodisposeofthecardboardboxcontaining
thecontaminatedEresiduesandabouttheRL.

Table 2. HSSWMP challenges and RL failures observed at BHU
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About the collection of boxes filled with sharp wastes by professionals (nursing assistants,
nurses,anddoctors)duringthehomevisitsmadetothesepatients,theTRnurserespondedthatnone
ofthesethreeprofessionalsmadethecollectionathome.InBrazil,theRegulatoryStandardNRn.
32/2005provideshealthandsafetyatworkinhealthservicesandstatesthat,whenevertransportation
ofthesegregationvesselmaycompromisethesafetyandhealthoftheworker,appropriatetechnical
meansshouldbeused,inordertopreservetheirhealthandphysicalintegrity(BrazilianDecreen°
1.748,2011).Majumdar,Sahoo,RoyandKamalanathan(2015)havereportedthatitisnecessaryto
developeducationalprogrammesthatcontemplatetheawarenessofusers,whichcanhelpimprove
themanagementofwastefrominsulin-dependentpatients.

IntermsofthenumberofboxeswithcontaminatedmaterialwithE-wastethatarequantifiedin
BHU(aftertheirusebydiabetics),theTRnurserepliedthatsheonlyreceivedtheboxesfordisposal,
withoutquantifyingthem.Thenumberofboxeswasrecordedwhendispensingunitsatthetimeof
thedistributionofthekit.DuringdocumentaryresearchintheSIGAsystem,norecordingwasfound
onthequantificationoftheboxesusedoraftertheRLprocedure.Therecordoftheinputofused
containerswouldbehelpfulinfollowingthewastemanagementandverifyingitseffectivenessaswell
asminimizinghealthandenvironmentalrisks,aspointedoutbyCastro,Guimarães,Limaetal.(2014).

Concerning receivingsharpwastes inplasticbottles, theTRnurse responded that ithasbeen
receivingabout10%ofthecases.AnemployeeoftheBHUdoesthetransferofthecontaminatedwaste
inaplasticbottletoalargercardboardboxaccordingtoBrazilianlaws,destinedforfinaldisposal,and
itiscollectedbyanauthorizedcompanyforincineration.However,whenahealthcareprofessional
transferssyringesandlancetsfromplasticbottlestolargerboxes,thereisahighriskofpunctureinjury.
ThispracticeisindisagreementwithBrazilianDecreen.1,748(2011),whichprovidestheelaboration
andimplementationofaplanforpreventingrisksofaccidentswithsharpsandtoreducetheexposureof
biologicalagents,soastoensuretheworkers’protection,safetyandhealthofworkers.Healthworkers’
accidentswithsharpmaterialsinvolvedneedlescontainingbloodastheprincipalcausativeagentand,
amongthemostcitedreasons,thereareinsufficientnumberscollectingboxes(Dias,2013).

According to theBrazilianLawn. 12,305 (2010), social control is characterized as a set of
mechanismsandproceduresthatguaranteeinformationandparticipationofthesocietyinmattersrelated
tosolidwaste.RegardingthesuggestionsoftheTRnurseonthecareofboxesgeneratedathome,the
respondentstatedthataneducationprogrammetodiabeticpatientsisessentialforthemanagementof
wastegeneratedintheirhomesandforexecutionofthecorrectRLtotheBHU.FromtheCGSMdata,it
waspossibletomeasurethemonthlyquantityofsyringesandlancetsduringthestudyperiod(Figure1).

Figure 1. Record of the syringes and lancets provided monthly between October 2014 and September 2015
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Thedatacollectedinthisperiodshowedthat186,252lancets(L)and196,130syringes(S)were
distributed.Thetotalsumofthesyringesandlancetsdispensedwithintheperiodofoneyearpresented
thetotalvalueof382,382disposablematerials(S+L).Consideringthemaximumweightof0.28kg
perfilledbox,thesumoftheweightinoneyear(kg/year)was1,365.65kg(Table3).

AccordingtotheBrazilianAssociationofPublicCleaningandSpecialWasteCompanies(2017),
SãoPauloobservedarateofhealthwasteof2.29kg/inhabitant/yearin2015and2.27kg/inhabitant/
yearin2016.Thesharpswasteamountgenerated,accordingtothisstudy,was5.8kg/diabetic/year.
ThiswasahigheramountthantheMedicalWaste(MW)generatedatMobilePrehospitalCare(MPC)
services,asdemonstratedbyMendesetal.(2015)inastudyintheStateofSãoPaulothatreported
aproductionofsharpswasteinambulancesof0.10kgper8days(4.5kg/year).

Inadistrict-levelhospitalinSouthAfricaeachmonth,the132insulin-dependentpatientsreceived
850needles,andtherewasnorecordofanysharpsbeingreturnedtothehospitalfordisposal(Govender
&Ross,2012).Inthisstudy,therefore,theBHUdispensedinayearan841syringestotalto233diabetics
but,similarlytotheAfricanhealthsystem,nocontrolofthewastereturnedtotheunitwasrecorded.

TheCGSMrecordsshowthatinthedispensingofboxesintheBHU,regardlessofthesyringes
andlancetsamounttothepatients,thedeliveryofonlyoneboxunitof3Lwasacommonpractice,
independentofthetotalvolumeofpackages.Thisnumberofboxesisnotenoughforthepackaging
ofdiabetics’residues.Figure2showsthedispensingoftheboxesbytheBHUintheperiodfrom
2014to2015,totaling1,831units.

Table 3. Monthly distribution of materials and total weight generated per month (2014 to 2015)
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Therewasahighlysignificantdifferenceinthenumberofboxesreceivedby23.6%(55/233)
patientsattheBHUdispendedmethods(p<0.001),aspatientn.232whoreceived10boxeslessfor
allperiodand44.8%(100/233)withasignificantdifferenceinthesmalleramountofboxesreceived
(p<0.05),demonstratingthat68%ofdiabeticswereusingboxesinaninsufficientquantitytocollect
sharpswasteintheirdomesticenvironment.Thisunbalanceddistributioncouldtriggertheuseof
plasticbottlesbydiabeticsintheirhouses.OfallpatientstreatedattheBHUinthatperiod,16%
receivedboxesinanumbercorrectlyquantifiedaccordingtoinsulintreatment,butontheotherhand,
12%ofallreceivedmorethantheyneeded(Figure3).

Inthepresentstudy,onecanseethatthereisnoRLrecordaboutwasteboxesusedbypatientsat
home,northemeasurementbyweight,withoutanimplantedRLsystemforinputsusedpermonth.The
collectionoffilledwasteisvoluntarilycarriedoutbyinsulin-dependentdiabetics,andafterreceiving
theboxes,thereisonlydirectsegregationforthecompanythatcollectshealthwastefromtheBHU.

Figure 2. Registration of boxes to waste E monthly dispensed between October 2014 and September 2015

Figure 3. Percentage (%) of boxes dispensed in the period between October 2014 and September 2015
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Healtheducationisaprimordialtoolfornursestounderstandtheteachingprocessthatthese
professionalsperformwiththeusers,thetrainingofindividualswithhealthneedsregardingself-care
andmakingthemmultipliersofknowledgeabouthealth-relatedissues.Therefore,healthunitteams
mustdemandanddevelopprotocols,withnormstobefollowedforthedistributionanddisposalof
syringes,lancets,insulinandreagenttapes,inordertosupplycorrectlythedeliveryofboxesandits
controlinthereturntoBHU,fordisposalwithoutriskstotheenvironmentandprofessionals.

IntheBrazilianUHSthereisnocontrolofRLofsharpdomesticwastesproducedbydiabetics.
SupportfortheTRnurseisessentialforlocalorregionwastehealthmanagementwithpractical
informationtoboththepatientsandtheotherBHUmembers,toconducttheRLofresiduesusedby
theinsulin-dependentpatientsenrolledbyCGSMtotheirproperdestination.Thedomesticpractice
ofpackagingplasticbottlesisindisagreementwithBrazilianLaw,whichstatesthatwastefromgroup
E-wasteshouldbediscardedseparatelyattheplaceofitsgenerationimmediatelyafteruseortheneed
fordisposalincontainerswiththeparametersreferencedtointheBrazilianstandardNBR13,853/1997
(Anvisa,2018).Also,accordingtoBrazilianLaw,thevolumeoftheboxesmustbecompatiblewith
thedailygenerationofwasteandshouldbediscardeduponreaching2/3ofitscapacity.

ThefirststepinthelocalmanagementandthecorrectRListheadjustmentofboxdistribution
accordingtotheindividualdemandofsyringesandneedlesperpatientenrolledintheBHU.The
authorssuggestthefollowingdistribution,basedonthecapacityoftheboxes(Table4).

Inthispresentstudy,itwasshownthattheCGSMprogrammeallowedforestimatingofthe
proportionofboxesdistributedtodiabeticsforproposalofadispensingflowmodelaccordingtothe
RL,thusfacilitatingquickvisualizationofthecorrectrelationofthenumberofboxestobedistributed
withregardtothevolumereturnedbypatientsattendedatUHS.

InBrazil, thesharpresiduesgeneratedbydiabeticsathomeisachallenge,sincethereisno
standardizedregulationforthispurposetocitizens.Despiterecommendationsforthemanagement
ofwastegeneratedin-homecare,companiesandprofessionalsthatprovidesuchassistancefailto
managethemcorrectlyduetoinfrastructureorlackofknowledge.Atleast1millionsyringesused
bydiabeticshavebeendisposedofdailyinordinaryhouseholdwaste(Souza&Zanetti,2000).A
studywithdiabeticspointedoutthat61.5%ofthesubjectsstatedthattheyreceivedsomeguidance

Table 4. The adjusted quantity of 3 L boxes to dispensation per patient month
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onthedisposal,buttheydiscardedsyringes,needles(65.2%)andlancets(52.2%)inplasticbottles,
sendingthemtosomeservicehealthcare(André,2012).

Disposalofplasticbottlesyringeswasreportedby57.8%ofthediabeticsinterviewedinastudyby
Mendes,Veiga,MariaandTakayanagui(2012)and15.4%ofthemsaidtheybroketheneedlesanddiscarded
themasgeneralwaste,posingriskstothehealthofthepopulationandtheenvironment.InthecityofCampinas
(upstateSãoPaulo),asurveyshowedthat51.4%ofthepeopledisposedofthesyringeandinsulinneedlein
householdwasteand34.3%tookittotheBHUinplasticbottlesorcommonboxes(Tapia,2009).

Theuseofplasticbottles inhouseholdsmaybeassociatedtotheinsufficientdistributionof
boxespermonth.AccordingtoastudycarriedoutinFrancebyBouhanick,Hadjadj,andWeekers
(2000),93.5%outofthe1070diabeticpatientsreportednothavingreceivedinformationonsuitable
containersforthedisposalofthematerialused,halfsaidtheythrewthematerialsinthecardboard
boxandone-thirdusedplasticbottles.

Thepresentstudyshowedthebehaviourofsomeinsulin-dependentdiabeticsinusingplastic
bottlestodisposeofcuttingwasteratherthantheboxandthepossibilityofcontaminationtothehealth
worker(duetohepatitisB,Candotherdiseases)throughcontactwithsharpresidues.Behaviourand
preventiveactionsshouldbediscussedbetweendiabeticsandhealthprofessionalsthataredirectly
relatedtoprimarycare.Studiesthathavetriedtoexplainwastepreventionbehaviourthroughstatistical
modelsortestingofthebehavioraltheoryhavegenerallyfoundthattheirmodelshaveonlyweak
explanatorypower(Fell,Cox,&Wilson,2010).

AccordingtoIshtiaqetal.(2012),onepossiblereasonforthesmallerimpactofeducationonthe
safedisposalofsharpscouldbealackofabilitytoapplytheknowledge,whichhasimplicationsfor
theeffectivenessofeducationandthetranslationofknowledgeintopractice.Patientsmightbeaware
oftheneedforthedisposalofsharpsinasharpsbox,butiftheyarenotawareofwheretoobtain
sharpsboxesandhowtodisposeofthem,theywouldnotbeabletousethem.Busyphysiciansmay
nothavethetimeordetailedknowledgeaboutthesafedisposalofsyringes.

BrazilianLawn.12,305(2010)alsoinstitutedthesharedresponsibilityofwastegenerators:from
manufacturers,importers,distributors,traders,citizensandownersofurbansolidwastemanagement
servicesinwasteRLandpost-consumerpackaging.Theoverallpicturefocusesonthreemainfactors,
suchasthe environment:earth,air,water,andecosystems;the social impacts:people,health,and
cultureand;economics:profits,savings,andefficiency.Transformationtowardsustainablesocieties
bothgloballyandlocallyispossibleandscalable.Ononeendofthescale,wehavetheindividual.
Therefore,thebestwaytodealwithenvironmentalissuesistoguaranteetheparticipationindecision-
makingofallcitizensinvolvedintheprocess(Pereira&Pereira,2011).

Thedevelopmentofthesingle-usedisposablesyringewasamajormilestonefordiabeticcare,
aswellashealthcareandinjectionsafety(Krisiunas,2011),butaccordingtoMendesetal.(2012),
thelackofaproperdisposalprogrammeandmonitoringoftheRLofRHScanleadtodamagesto
thepublichealthandtheenvironment.Krisiunas(2011)pointedoutthatthesingle-usedevicesand
thevariousnext-generationproducts,includingdiabetescareproducts,havespawnedaninteresting
contributiontotheglobalwastestream.

AccordingtoGovenderandRoss(2012),insulin-dependentdiabeticpatientsinSouthAfricaare
noteducatedonsafesharpsdisposalmethods,leadingtotheunsafedisposalofneedles.Appropriate
educationonthecorrectdisposalofsharpsshouldbeanintegralpartoftheirdiabeticcounseling.
Doctors, nurses, and pharmacists should all take responsibility for educating and reinforcing
information about correct sharps disposal methods. Patients should be advised to either discard
sharpsintopuncture-resistantcontainersplacedintotheirhouseholdrefuseorreturntheminsecure
containersfordisposalbythedispensinginstitutions(Govender&Ross,2012).

InPakistan,astudywith375diabeticsshowedthatabouthalfofthepatients(n=185)reported
beingeducatedby theirphysiciansabout thedisposalofsharps.Patients thatwere instructedby
aphysicianorcouldread/writeEnglishwerelesslikelytodisposeofsyringesandneedlesinthe
householdgarbage(Ishtiaqetal.,2012).
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TheDiabetesUK(2017),issuedrecommendationsthatallneedlesandlancetsusedbydiabetic
patientsbeplacedintoapuncture-resistantcontainerbeforediscardingintohouseholdwaste.Numerous
countrieshaveimplementedvariousprogramsrelatedtothecollectionofinjectiondevicestoreduce
thepotential riskofenvironmentalandoccupationalexposures to sharpdevices, suchas insulin
syringesandlancets(DiabetesUK,2017).

Tomanagingwastegeneratedbydiabetes,allergies,oranothermedicalconditioninthehome,the
DivisionofEnvironmentalHealth(DEH)oftheDepartmentofEnvironmentalConservationinAlaska
offersthecontactoflocalpharmacy,medicalserviceprovider,healthclinic,orhospitalfordisposal
options.Inmostcases,thehealthcareproviderwillaccepthomehealthwasteandcantreatanddispose
ofthewaste.Aseconddisposaloptionistocontactalocalmedicalwastedisposalcompany.They
sometimesaccepthomemedicalwasteatlittleornocharge.“Mailbackcompanies”areathirddisposal
option.Theytypicallyprovidethewastecontainer,aboxformailing,andshippingcosts(DEH,2019).

AccordingtoVirginiaDepartmentofEnvironmentalQuality(2019),theidentificationofregulated
medicalwasteaswellasthoseitemsthatareexemptfromregulationisimportantfortheunderstanding
oftheregulationofdisposalofmedicaldevices.Forexample,householdsharps(needles,lancets,
insulinpensandothersharpsgeneratedathomethroughself-care,ratherthanunderthecareofa
healthcareprofessionaloratahealthcarefacility)arenotregulatedmedicalwastewhentheyare
disposedofinasealed,rigidcontainer(suchasadetergentbottle)labeledforhomeuse,asdescribed
intheVirginiaDepartmentwebsiteinManagementofHouseholdSharpsflyer.

TheEPAintheUnitedStatescreatedadocumentinwebsitethatsuggestssafeoptionsstatesand
localgovernmentscanprovidecitizensforsafeneedledisposal(EPA,2019).InAustralia,TheNew
SouthWalesMinistryofHealthorNSWHealthhastheNSWHealthPolicyDirectivePD2008004
CommunitySharpsDisposal,whichgivesexplanationaboutservicestobeprovidedatpublichospitals
andauthorizedoutletsoftheNeedleandSyringeProgram(NSP)forthedisposalofusedneedles,
syringesandothercommunitysharpsresultingfromtheself-managementofmedicalconditionsand
injectingdrugusebymembersofthepublic(NSW,2019).

CoNCLUSIoN

Domesticsharpwastesneedtobedisposedofcorrectlytoreducetheenvironmentalimpactsand
riskstohumanhealth.However,at theBrazilianBHUstudied,thecontrolofdispensedboxesis
notinagreementwiththeconsumptionofsyringesbythediabeticcitizen,demonstratedashaving
insufficientdispensationin68%ofthecases.Besides,thereiscontrolofthisdispensationinthe
outputonly,butwithnorecordandanalysisinthereturnoftheboxesusedwhatsoever.Thereturn
ofsyringesinplasticbottlestotheBHUistheresultofaninsufficientdistributionofboxesanda
lackofproperguidance.

The limitationof the study is thatonlyoneBHUwasevaluated from450basichealthunit
existentsinSãoPaulocity.However,fortheoneBrazilianBHUstudied,theresultsarethebasisof
plantoafirststepforanewstrategyforRLofdomesticsharpwastes,astheguidelinesofWHOshow
forthelocaldistrictevaluated.Theauthorssuggestacomparativestudyinthewholepublichealth
systemorbasichealthassistanceservicetodiabeticcitizenstoevaluatetheCGSMprogrammeand
themanagementofsharpwasteinthecityofSãoPaulo.

Thedatafromthepresentstudydemonstratedthatitwaspossibletoestimatethecorrectnumber
ofboxesforeachdiabeticpatient,accordingtothenumberofusedsyringesandlancets,startingfrom
recordsobtainedfromtheCGSMprogramme.Theroleofpublichealthauthoritiesistoprovidethe
numberofcardboardboxesaccordingtothedailyuseofinsulin,toavoidtheuseofplasticbottlesby
diabeticsandpreventenvironmentalcontamination.Therefore,itistheresponsibilityoftheBrazilian
municipalpublichealthagenciestoimprovetheCGSMprogrammetoallowfortherecordofthe
boxesfilledwithsharpwastesattheBHU.Itisalsoimportanttointegratethecommunicationwith
otherBHUs,sincethediabeticcouldleaveitsresidueatotherBHUsinthecityofSãoPaulo.
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Healthprofessionals,policy-makersandother relevant stakeholdersshouldwork together to
raiseawarenesscitizensaroundtheproperdomesticmedicalwaste.Theycanthenworktowards
implementingandpromotingeducationalwastedisposalmethodstotheinsulin-dependentdiabetic
whichdonot result inwasteon theenvironment. Inaddition to this, theroleof theTRnurse is
fundamentalforthedevelopmentofapermanenttrainingscheduleandaprofessionalteam.Caremust
betakenfororientatingdiabeticstobemoreawareoftherisksofaccidentswithsharpresiduesand
thepreservationoftheenvironmentandencouragingtheRLofthewastesgeneratedintheirhomes.
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