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ABSTRACT

Spreadsheetsarecommonlyusedtoinformdecisionmakingacrossmanybusinesssectors,despitethe
factthatresearchperformedinthefinancialsectorhasshownthattheyarequiteerror-prone.However,
fewstudieshaveinvestigatedspreadsheeterrorsandtheirimpactinotherdomains,likethehealthcare
sector.Thisarticlederivesalifecycle-stageclassificationschemeofspreadsheeterrortypesbased
onanaggregationof,andextensionof,existingclassifications.Basedontheseclassifications,acase
studyisthenpresented,performedtoinvestigatetheprevalenceofthesespreadsheeterrortypesin
anIrishhealthcaresetting.Resultsrevealthatmorethan90%ofthespreadsheetsstudiedcontained
‘bottom-line’errorsandtheaveragecell-errorratewas13%.Therewasalsoacorrelationbetween
increasedperceivedimpactofthespreadsheetsandthenumberoferrorsidentified.Recommendations
fromthisresearchincludeprovidingspreadsheettrainingandguidelinesfordevelopersandusers,
andsystematicallymanagingandauditingspreadsheetdevelopmentanduse.
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INTROdUCTION

Spreadsheetsusageiswidespreadacrossallsectorsofcommercialorganizations(Pembertonand
Robson2000,Kruck2006),mostnotablyinthefinancialsector(Maditinosetal.2012,Burdick2008,
Ayalewetal.2000,Read&Batson1999,Baxter2012).Notonlyarespreadsheetsprevalentbutthey
arealsocommonlyofhighimpact,beingusedasakeytoolinorganizations’operationalactivities
andfinancialreporting(PWC2004).Kruck(2006),forexample,statesthat“businessprofessionals
usespreadsheetsextensively”andthat“decisionsmadeusingspreadsheetsinvolvebillionsofdollars”.
Theirusageinthehealthcaresectorislessreported,butearlyworkbyCrollandButler(2006)suggests
thatspreadsheetsareprevalentinthatdomainalso.

However,spreadsheetdevelopmentandusageiserror-pronewithspreadsheeterrorsconsidered
“commonandnon-trivial”(Panko2000).ReviewsoftheliteratureinKruck(2006)andPanko(1998),
showthatthenumbersofoperationalandlaboratoryspreadsheetswitherrorsrangebetween7%and
82%,withanaverageof40%ofprofessionalspreadsheetscontainingerrors.KPMG,aninternational
auditingcompany,(citedinRajalinghametal.2000),foundoverfiveerrorsin95%ofthefinancial
models they reviewed.Likewise,Coopers andLybrand found that90%of the spreadsheets they
auditedhaderrors(Rajalinghametal.2000)andthe“TuckSchoolofBusinessatDartmouthfound
that94%ofspreadsheetsand5%ofallformulaewithinspreadsheetscontainerrors”(Arnott2011).
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Oneofthemostfrequentlymentionedreasonsforthehigherrorrateinspreadsheets,isthefactthat
spreadsheetsaredevelopedbyend-users,havinglittleformaleducationincomputingandlacking
knowledgeofstructureddesignmethods(Ahmadetal.2003,Powelletal.2009a).

Informationabouttheactualimpactofspreadsheeterrorisscarce,butseverewhenreported:
Powelletal.(2009a)reportedonseveralinstancesoferroneousspreadsheetsinthefinancialsector
havingstarkfinancialimpact,withoneorganisationsufferinga$100millionimpact.Additionally,the
EuSpRIGwebsitereportsmanyanecdotalexamplesofverypooroutcomesduetospreadsheeterror
(O’Beirneetal.2013).Butoverall,thereislittleacademicliteraturereportingoftheriskorimpact
oftheseerrors,probablyduetothesensitivityoftheinformation.Regardless,itcanbeassumed,that
spreadsheetsarenotusedasefficientlyandreliablyastheycouldbe.

Giventhereportedprevalenceandprobablelowspreadsheetqualityacrosssectors,thefocusof
thisresearchhasbeentoinvestigateerrorinspreadsheets.ThedecisiontofocusontheHealthcare
sectorarisesfromthereportedprevalenceofspreadsheetuseinthisdomainCroll&Butler(2006),and
thepotentiallyseriousconsequencesoferrorspotentiallyintroducedbyspreadsheetdevelopmentand
useinthisdomain:incorrectorpoorclinicaldecisions(resultinginpatientharm),lossoffinancesor
resourcesforappropriatehealthcareagendas,orreputationalharm.Itisthereforeimportanttoidentify
theprevalenceofvariouserrortypesinhealthcarespreadsheetssothattheproblemcanbequantified
andremedialactionstakentoreducetheerrorrate.Healthcare,inthecontextofthisresearch,refers
toacutehospitalsdeliveringfrontlinecare.Croll&Butler(2006)demonstratedsignificanterrors
inthreeopenspreadsheetsusedforclinicaldecisionmakingandserviceplanningwhichcouldhave
resultedinsignificantconcernsforpatientsafety.Butapartfromthisonestudy,ourliteraturereview
foundlittleotherresearchintospreadsheeterrorwithrespecttothesetwoconcerns.

Thisresearchmovestowardsaddressingthislackofempiricalevidence,focusingontheservice
planningaspectofhealthcareandspecificallyaddressingthefollowingresearchquestions:

• Howprevalentisspreadsheeterrorinhealthcareadministrativespreadsheets?
• Whattypesoferrorsoccurinthesehealthcarespreadsheets?

Inordertoaccuratelyanswerthesequestions,ataxonomyofexistingspreadsheeterror-typesisa
pre-requisite(Purser&Chadwick2008).Hence,ataxonomywasaggregatedfromtheliteratureand
coalescedintoasingletaxonomy.Thistaxonomywasthenusedtoidentifytheerrorsinhealthcare-
administrative spreadsheets in a case-study performed with an Irish hospital. Twelve different
spreadsheetswereinvestigatedandauditedforerrors.

Theremainingarticleisstructuredasfollows.First,itgivesanoverviewofthestateoftheartof
spreadsheeterrorcategorizationschemes.Then,thedesignofthestudywillbepresented,followed
bytheresultsofthestudy,adiscussionoftheresultsandourconclusions.

STATE OF THE ART

Inthissection,relevantresearchontaxonomiesofspreadsheeterrorsisreviewed.Thesearchstrategy
employedtoidentifythetaxonomypapersinthisareawastosourcethemthroughacademic(Google
scholar)andgeneralwebsearchengines(Google),usingtheterm‘spreadsheeterror’.Subsequently,
forwardandbackwardreference-chainingwasusedontheresults.Thepaperswerethenfilteredfor
relevancewithrespecttospreadsheeterror-taxonomiesandprotocolsfordetectingspreadsheeterrors.
Thisfilteringwasbasedontheir title,abstractandinseveralambiguouscases,amorecomplete
review.TheresultantpapersarenotedincolumnoneofTable1.

An initial review of these papers suggested that the taxonomies also regard poor developer
practices,whichmaycausesubsequentfaultsinspreadsheets,aserrorsworthyofinclusion.Hence
anadditionalsearchwasperformedonthesamesearchenginesfor‘spreadsheetbestpractices’,in
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