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Abstract
This studyfocusesntherole of System®esignin addressinghe challenge®f healthcargrovision
by internationakmergencyelief organizationsn developingcountriesMore specificallythe
challengeselatedwith the safetyandperformancef medicaldeviceghataretransferredn the
aftermathof a humanitariarcrisis. Our aimis to describehis transferon the basisof two field studies
in IndonesiaandHaiti andreflectonthevalueof HumanFactorsandErgonomicdor a Systems
DesignapproachThe presented¢onceptsupportdesignersn handlingalargerdegreeof complexity
andsupporthemto think morestepsaheadn a designproject.Futurestudieswill involve
collaborativedesignprojectsdedicatedo bring this reflectionfurtherto the developmenof healthcare

productsandservices.

Background
Thepresenincreasef frequencyandcomplexityof humanitariarcriseshavea particularlystrong
andlastingimpactin developingcountriedueto the susceptibilityof multiple socio-economic
variablesto risks". Internationaemergencyeliefis a specializedield of humanitariaraid focusedon
short-termandlife-savinginterventionsaimedat thetemporaryreinforcementf systemge.g.

sanitationhealthcarejeopardizedr disruptedby e.g.anaturaldisasteior flee from conflict.

Healthcareservicesn humanitariarcrisesareessentiafor the affectedpopulation buttheyare
vulnerableastheyareoftennot ableto copewith the overloadof patientsandthelimited
infrastructureThe conditionsof healthcargorovisionin humanitariarcriseshavebeenpoorly
exploredregardinghe safetyandperformancef medicaldeviceghataretransferredtogethemvith
medicalstaffto providecarein the affectedcountry. After beingused the devicesaremostoften
donatedo local entities Although, thereis limited informationaboutthe outcomeof this onesided
transferthereis evidencehatabout50%of medicaldevicesdonatedo developingcountriedie idle
in hospitalrooms.Severakxplanationhiavebeenproposedsuchasdeviceinappropriateness

contextor thelack of local expertisén useor maintenance”.



RSD2
A Systems Design approach

Thesuitability of medicaldevicesandtheir usecontextcanbeanalysedrom a Socio-Technical
SystemgSTS)perspectiveSTShavetheir originsin work analysiswithin thefield of organizational
changeandaredefinedby a complexconfigurationof definedinstitutional,socio-cultural,
organizationahndtechnologicaklementsarrangecierarchicallyin systermevelsto fulfil a
determinedsocialfunction(e.g.healthcare)Eachelemeninvolvestechnical(tangible)andsocio-
political aspectgintangible).STSarefurthercharacterizety theinterrelationshigandmutual
influencebetweersystemevelsof which changds dependentn andthatresultin systenproperties,

suchassafetyor sustainabilitffe.

More recently,STShavebeenadoptedy thefield of innovationanddesignallowing usto putthe
functionality or goalof theintended(entire)systenin thefocusof innovationratherthanthe specific
needof asinglelevel. Themodelin Figurel is adaptedrom a descriptivemodel thatillustratesthe

hierarchyof systenlevelsinvolvedin the procesf innovationof productsandservices.

System®Pesignproposeshatthe successfuimplementatiorof anewproduct,serviceor policy,
designedo takepartin aspecificSTSdepend®n thefunctioningandinterrelationshipof the existing
systemevels.Thesystemevelsshould thereforebe consideredn thedesignof a determinedhovelty
to guarante¢herealizationof its intendedfunction’®. In this way, not only technical putalso
organizationahndsocialconditionsin which thetechnologyis usedareconsideredin fact,themore
systenlevelsareconsideredn the designapproachthegreateithe capacityof the systento address
certainfunctior?”. This meanghatredesigninghe physicalattributesof anexistingmedicaldeviceto
improvesafetyof the healthcaresystenresultsin asmallerandshorter-termimpactin the systenthan

designinga coherentombinationof processeandproductsto fulfil thesamepurposé&*®t*?

Thefield of HumanFactorsandErgonomic{HFE) offersadequat¢oolsfor collectingknowledge
requiredby System®esigngiventhatit focuseonthe“understandingf interactionsamonghumans
andothersystemelementof a system ” by developingandapplying“theory,principles,dataand
methoddo designin orderto optimizehumarwell-beingandoverallsysterrperformancélg. Within
thedomainof medicaldevicedesign HFE playsanincreasingole in supportinguser-centredesign
throughthe systematianderstandingndmanagementf systemiaiskswith legaldirectivesand

guidelinesn assurinchealthcaresystemgo becomesafer”.

Systemic transfer of medical devices
Theparticularchallengeposedoy internationakemergencyelief (Figurel) is thatit impliesa
temporantransfertbetweertwo inherentlydifferentsystemgx andy) with long-termeffects(y'),
renderinghe availablemedicaldevicesnadequatéo function.This mismatchis theresultfrom

systemidactorsthatactasbarriersfor healthcaresafety.
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Figurel: Transferof productA betweercontextsx, y andy'

Forexampleapulseoximetry(deviceA) is considerednessentiamedicaldevicein international
emergencyelief”. It is designedvithin andfor an Europearcontext(contextx), with consideratiorof

existingsafetyregulationspperationahealthcardacilities (e.g.salesdepartmentsterilization, waste
managementgapacityto afford andmaintaindevicestaskdistributionandstableenergysupply.
Whentransferredo Haiti (contexty) thesedeviceswill faceseverabarriersacrosghesystenlevels,
whichrepresenathreatto thefunctioningandsafetyof the overallsystemThedeviceneedso be
packedandtransporte@ccordingo adeterminedogistical procesgenvironmenty) andit mightface
delaysandrestrictionsat customgpolicy y). Thedependencpn disposableomponentgprobesiynd
batterieqdevicex) impliesthattheseneedto beinventoriedandpurchasedT helack of aninventory
andpurchasingystemeadsto their reuse Oftenthe probeswill breakfasterandrequirerepairthat,
for lack of toolsor supportjs replacedy atemporanyfixing (devicelevel). Batterieswill alsorequire
achargemndareoftenover-reusediueto thelack of adisposakystem(environmeny"). Eventhough
severakopingmechanismarecreatedo addresshesebarriers devicegendto malfunctionand

disruptthenurses® workflow (tasklevel)™.

Discussion

HFE hasthe potentialto addressocietalissuessuchasenvironmentasustainabilityor globalhealth
andofferseffectivetoolsto supporthedesignof safeandthoroughuser-centredystemsHowever,jt
generallyfocuseson adjustingproductattributeso a determinedenvironmentratherthantakingmore
systemlevelsinto account’* An affordableandrobustpulseoximetryfor Haiti aimsto promote
rapidaccesgo healthcardy rethinkingphysicalattributes suchasmaterialsandenergysources,
which oftencreatebarriers Thesenewphysicalattributeswill ultimatelyfacechallengesn theoverall
systemA Systemdesignapproachaimsto rethinkthe useof local resourcesindthe coststructures

to formulatea strategiaccombinationof serviceqalternativedistributionchannelsjpndproducts
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(universalprobesandrepairtools)for transitionaladoptionof thedevice.

Systemghinking canenrichHFE andsupportdesignersn handlinga largerdegreeof complexity,
takethe entiresysteminto accounandsupporthemto think morestepsaheadn a designproject™.
This allows designerso makea moresustainablehangeby consideringalong-termtimeframeand
theinvolvementof alargerstakeholdertnetwork.Howeversomequestiongemainunanswereduch
ashow shoulduser-centre#tnowledgebe usedto supportSystem®esign?andhow doesthe shift in
thedesignfocus— from problemto systenfunctionality— contributeto differentiateSystem®esign

from existingineffectivedesigneffortsin developingcountries?

Giventhatinternationahumanitariarorganizationdecomencreasinglyconnectedo industryand
academidghereareopportunitieso explorethe potentialcontributionof System®esignto perform
betteraid.

Ourongoingresearchnvolvedinterviewswith emergencyelief expertsandtwo field studiesn
disaster-proneountriesJndonesiaandHaiti, duringwhich, severakystemicchallengesiavebeen
identified. Futurestudieswill bededicatedo explorethe valueandrelationbetweerSystem®esign
andHFE toolsusedin the designof productsandservicesn collaboratiorwith humanitarian

stakeholdersTheseresultswill beavailablesoon.
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