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ABSTRACT

Mobilehealth(mHealth)isperceivedasa“silverbullet”solutiontomanyoftheexistinghealthcare
deliveryissuesindevelopingregions.However,thedesign,development,piloting,implementation,
andmaintenanceactivitiesassociatedwithmHealtharesignificant.Fundamentaltothesuccessof
mHealthisstakeholdersupportwithinthehealthcaresystem.Aqualitativeexploratoryapproachusing
interviews,presentations,andfocusgroupswaspursuedtoinvestigateprimaryhealthcare(PHC)
workers’initialperceptionsoftheproposedIMPACTapptosupporttheassessmentofsickyoung
childreninthecommunityinNsukka,EnuguState,Nigeria.PHCworkerswelcomedtheprospect
ofusingtheIMPACTapp.However,theywerekeentohighlightlocalinfrastructuralchallengesand
lackofaccesstotrainingasbarrierstothewiderrolloutoftheIMPACTapp.Throughinvestigating
PHCworkers’initialperceptions,mHealthprojectsmaybebetterdesignedtopositivelyinfluence
endusers’commitmentandmotivationtousemHealthaspartoftheirrolesinthefuture.
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1. INTRodUCTIoN 

The use of mobile Health or ‘mHealth’ continues to grow exponentially in both developed and
developingregionsoftheworld.Softwareapplications(apps)forsmartphonesareavailablefora
varietyofhealth-relatedtasksincludingsymptomassessment,psychoeducation,resourcelocation,
andtrackingoftreatmentprogress(Luxton,etal.,2011).SincetheestablishmentoftheMillennium
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DevelopmentGoals(MDG)in2000andtheSustainabilityDevelopmentGoals(SDG)in2016the
healthcaresectorindevelopingcountrieshasexperiencedtheintroductionofmHealthtechnologies
(Franz-Vasdeki,etal.,2015;Lee,etal.,2016).Therehasbeensignificantinvestmentinresourcing
mHealthtosupportexpectantmothers(Kazietal.,2017),topromotehealtheducation(Lupton,2013),
andtosupportthehealthassessmentofcommunicablediseasessuchasHIV(Catalani,etal.,2013),
Ebola(Akaninyene,Bassey,Okey,&Egbe,2016),andmalaria(Mangametal.,2016).

DespitetheincreasedinvestmentfromNon-GovernmentOrganisations(NGOs),governments,and
otherfundingbodies,inconjunctionwithandthereportedbenefitsassociatedwithmHealth(Leon,
Schneider,&Daviaud,2012),thenumberofmHealthsolutionsoperatingindevelopingcountries
remainsextremelylow(Källanderetal.,2013).Therearemanypossiblereasonsforthelowlevelsof
mHealthincludingresistanceamongendusersandstakeholdersandfailuretoadequatelycommunicate
theaimsandbenefitsofmHealthsolutions(Klöcker,Bernnat,&Veit,2015).Itisarguedthatthere
existsalimitedbodyofempiricalmHealthresearchinthecontextofdevelopingcountries(Franzen
etal.,2017;Hossain,Goyder,Rigby,&ElNahas,2009).

Itisthereforeimperativethatwecaptureendusers’impressionswheninitiallyintroducedto
mHealthprojects.Thisisimportanttoexplore,asresearchsuggeststhatearlyimpressionsformulated
byvariousendusersimpacttheirattitudetowardstechnology(O’Connor,Eze,&Heavin,2016).
That is, through these early impressions endusers formulate their perceptions about theproject
(ibid),andthisdirectlyinfluencestheirattitudestowardstheproject.Subsequently,theobjectiveof
thisresearchistoinvestigateendusers’initialperceptionsoftheproposedmHealthartefact.This
paperseekstoexplorethefirstimpressionsperceivedbyPrimaryhealthcare(PHCs)workerswhen
initiallyintroducedtoanmHealthapp,namelytheIMPACTapp,inEnuguState,Nigeria.Following
a qualitative analysis approach, itwas evident thatPHCworkers werepositivelypredisposed to
considering theadoptionofmHealthaspartof their roles in thedeliveryofhealthcare services
in the rural community.Broadly speaking, theproposed introductionofmHealthwasdeemeda
welcomeinitiativethathasthepotentialtocreatenewopportunitiesforhealthcaredeliveryinthis
jurisdiction.However,PHCworkerswerekeentoelucidatethechallengesassociatedwiththepotential
implementationofmHealth.Theseincludedresourcingandinfrastructuralchallenges,aswellasthe
significanttrainingneedsofhealthcareworkersintheuseofmHealth.Bybetterunderstandingend
users’initialimpressions,ouraimistodevelopnewinterventions,i.e.trainingandongoingsupport,
topositivelyinfluenceendusersintheiradoptionanduseoftheproposedmHealthapp.

Thepaperisstructuredasfollows–thenextsectionconsiderstheexistingbodyofmHealth
literature.Section3presentstheconceptualmodelofendusers’attitudestowardmHealthadoption
proposingfourhypothesesforfurtherexploration.Followingthis,section4outlinestheresearch
approachundertaken.The findings fromour field studyareconsidered in section5.The results
arediscussedinsection6andtheconclusionsfromthestudyarepresentedinsection7.Finally,
opportunitiesforfurtherresearchareoutlined.

2. LITERATURE REVIEW 

Intoday’sdigitalage,thefirstimpressionorthefirstpointofcontactaprimaryhealthcareworkermay
havewithelectronichealthislikelytobeviaamobiledevice.Therationalebehindthisstatementis
thatdiffusionofmobiletechnologyindevelopingcountrieshasgrownexponentiallyoverthepastten
years(Haenssgen&Ariana,2017).Furthermore,itisarguedthattheuseofdesktopcomputersisvery
scarceintheseregions,andwheredesktopsareminimallyusedtheyareincreasinglybecomingmore
costlytosupportandmaintain(Achargui&Zaouia,2016).Themovefromtraditionaldesktop-based
computertechnologiestowardsmobilecomputingenvironmentshasresultedintheuseofmobile
technologiestosupportvariousservicesindevelopingcountries,includingthedeliveryofhealthcare
services(Kahn,Yang,&Kahn,2010).
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mHealth is defined as the utilization of wireless technologies to access, store and process
healthdatacontentandservicesthroughmobiledevicessuchasphones,PDAs,laptopsandtablets
(Kay,Santos,&Takane,2011).TheevolutionofInformationTechnology(IT)tomobilecomputing
environmentshavereceived immenseattention inorder toexplore theirpromisingopportunities,
apparentlimitations,andexperiencedimplicationsforboththeoryandpractice(Kahn,etal.,2010).
User acceptance and diffusion studies of mHealth in developing countries are well documented
in literature (Alghamdi, Gashgari, & Househ, 2015), primarily examined at a pilot stage of
implementation(O’Connor,etal.,2016).Researchconductedatthisstageofimplementation(i.e.pilot)
tendstoemphasisetheexplorationandevaluationofnewtechnologies,wherebyuserexperiences,
knowledgeandfamiliaritywiththenewtechnologyandtheproblemsitcanpotentiallysolveare
examined(McFarlan&McKenney,1982).Itisatthisstagethatmanyend-usersofmHealthinitiatives
indevelopingcountriesarefirstintroducedtoaproductand/orserviceandforminitialimpressions
ofthetechnologicalartefact.

Firstimpressionsareconsideredtobeextremelyimportant(Lindgaard,Fernandes,Dudek,&
Brown,2006),independentofthecontextinwhichtechnologicaltoolsareembraced.Firstimpressions
arereportedasstrongpredictorsforoverallattitudestowardsutilization(seeTable1forasample
overviewoftheresearch).

As highlighted in Table 1, research on first impressions has predominantly been conducted
focusing on the impacts of first impressions surrounding the visual design/aesthetics of the
technologicalartefact(i.e.websites)andthesubsequentusage.Noteworthy,otherresearchhasfocused
ondifferentwaysinwhichfirstimpressionscanhaveanimpact,e.g.intentionstoparticipateinIT
research(O’Connor,Heavin,&O’Donoghue,2016b),trustingonlinefinancialadvice(Agnewetal.,
2016),text-messaginginlecturesettings(Jones&Marsden,2004),andonlineconsumerdecision
support(Jiang,Wang,&Benbasat,2005).Thisresearchoffersinsightsintoboththeacademicand
practitionercommunities.However,while theauthorsacknowledge thatpleasingvisualcuesare
importantbecausetheycreatefirstimpressionthatresultinanindividual’sdesiretoexplorefurther
technologicalartefacts(Visinescu,Sidorova,Jones,&Prybutok,2015),wearguethatmoreresearch
onfirstimpressionsinadevelopingworldcontextisrequired.O’Connor,Heavin,&O’Donoghue
(2016a,p.186)proposethatindividualsassociatedwithmHealthprojectsindevelopingcountries
could“be more concerned with the mHealth initiative solving society-wide critical issues”.They
callformoreresearchtobeconductedinthisspace.

Currently,thereisadearthofresearchwhichfocusesonhowfirstimpressionsofatechnological
artefactwhichcouldaddress(ornot)societalissueshasanimpactonattitudesofadoptionfromanend-
userperspective.Toaddressthisgapinliterature,aconceptualmodelisproposedinthenextsection.

Table 1. Snippet of First Impressions Research

Authors First Impression Constructs Dependent Variable

(Thielsch&Hirschfeld,2018) Aesthetic UseofWebsite

(Douneva,Jaron,&Thielsch,2016) Aesthetic MemoryPerformance&Useof
Website

(Jiang,Wang,Tan,&Yu,2016) Aesthetic UseofWebsite

(Tractinsky,Cokhavi,
Kirschenbaum,&Sharfi,2006) Aesthetic UseofWebsite

(Lindgaard,etal.,2006) Aesthetic UseofWebsite
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3. CoNCEPTUAL ModEL ANd HyPoTHESES

Leveragingexistingliterature,wehaveidentifiedasetoffactorsthathelpustobetterunderstandend
users’attitudetowardsmHealthadoption.Figure1illustratesfactorsthatcharacterizePHCworkers’
attitudewhen theyare initiallypresentedwithanmHealthapplication.These factors include:1)
PerceivedRelevance,2)PerceivedBenefits,3)PerceivedThreats,and4)PerceivedUnderstanding.
Thismodelisprovidedasalensforviewingorexplainingthephenomenonunderreview(Gregor,
2006).Asaresult,formaltestingofsuchaframeworkisnotenvisaged(Walsham,1995).

Ouraimistounderstandthefactorsthatimpactendusers’attitudetowardsmHealthadoption.
ThefollowingsubsectionsconsidereachofthefourfactorsillustratedinFigure1.

3.1. Initial Perceived Relevance
Perceivedrelevance,asdepictedinFigure1,isaconceptthatcanbesubdividedintotwocategories
(Katsma,Spil,Ligt,&Wassenaar,2007).TherelevanceofanICTdevelopmentwithinahealthcare
contextcanbeviewedfromamacroandmicroperspective(Katsma,etal.,2007).Theformerrefers
totheextentinwhichusersofInformationTechnology(IT)(inthiscase,amobilehealthapplication)
willsolveproblemsorhelpusersrealisetheiractualgoals.Amicrorelevanceperspectivereflects
theextenttowhichITassistswithsolvingthe‘here-and-now’problemsoftheusersintheirdaily
workroutines(Spil,Schuring,&Michel-Verkerke,2004).Forthispaper,thedefinitionofperceived
relevancebuildsontheworkofKatsmaetal.(2007)wherebytheconceptreferstotheendusers’
perceptionoftheapparentvaluethatmHealthbasedprojectsholdforthem.Morespecifically,it
representstheimportanceendusers’attributetothenewmHealthproject.Empiricalassociations
betweenperceivedrelevanceandattitudestowardsnewsystemshavebeenfound,i.e.higherperceived
relevancehasapositiveimpactonattitudestowardnewsystems,albeitnotinanmHealthcontext
(EnterpriseSystems)(Koperberg,2010).EnduseradoptionbehaviourformHealthdependsontheend
users’preferencetoreplacetheoldsystem(Shareef,Kumar,&Kumar,2014).Therefore,thehigher
theperceivedrelevanceofthemHealthprojectfromanenduserperspective,thereisanincreased
positiveattitudetowardsadoption.Thus,itishypothesised:

Figure 1. Conceptual model of attitudes toward adoption
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H1:InitialPerceivedRelevancehasanimpactonendusers’attitudetowardsadoptionofmobilehealth.

3.2. Initial Perceived Benefits
Researcharguesthatanticipatedbenefitsareasignificantpredictorofindividualbehaviours(Petter
& McLean, 2009). Benefits for healthcare practitioners (i.e. end users) include improvements
in information and time management, enhanced communications and consulting, reference and
informationgatheringsourcetopromotemedicaleducationandtraining,improvedclinicaldecision-
making,andbetterpatientmonitoring(Ventola,2014).Iftheinitialperceivedbenefitsassociatedwith
themHealthprojectarehigh,endusersaremorelikelytopossesspositiveattitudestowardsadopting
mHealth.Conversely,ifendusersperceivefewbenefitsassociatedwiththemHealthprojectthenthese
individualswillacquirenegativeattitudestowardsadoptingmHealth.Asaresult,itishypothesised:

H2:InitialPerceivedBenefitshasanimpactonendusers’attitudetowardsadoptionofmobilehealth.

3.3. Initial Perceived Threats
Researchconductedontheperceptionsoftheeffectsofmobiledevicesonmedicaldatasecurity
andprivacyandhealthcarequalityfoundthatmHealthmaybesubjecttounintendedconsequences
suchas increasedthreats todataprivacyandsecurity(Richardson&Ancker,2015).Eightyears
previously,itwasfoundthatendusersperceivedatasecurityasoneofthecentraltenetsassociated
withtheimplementationofanelectronichealthapplication(Sequistetal.,2007).Therefore,higher
perceptionsofthreats,intermsofperceivedprivacyandsecuritybreaches,maynegativelyimpact
attitudes towards adoption of mHealth. Several other threats have been associated with health
technologyimplementationsindevelopingcountries.Forexample,itwasnotedthatendusersofa
healthinformationexchangesysteminRwandahighlightedissuesassociatedwithsystemusesuch
asnetworkaccessandreductionintimespentwithpatients(Sahay,2016).Thissystemprovidesan
exampleofhealthsystemimplementationwithoutreachingscalability.Thereareoftenotherfactors
drivingend-users’attitudesandactualuseofnewsolutionssuchasnetworkproblems,and time
constraints(Vedanthanetal.,2015).Therefore,itishypothesised:

H3: InitialPerceivedThreatshaveanegative impactonendusers’ attitude towardsadoptionof
mobilehealth.

3.4. Initial Understanding
Itwaspurportedthattheabsenceofknowledgeaboutatargetsystemandlimiteddirectbehavioural
experiencewith the systemcannegatively impact individuals’ attitudes towards the adoptionof
technology(Venkatesh,2000).Astudyonindividualdifferencesandconceptualmodelsintraining
noviceusersrevealsthatusers’knowledgeorunderstandingofthesystemwillimpacttheirmotivation
touseit(Sein&Bostrom,1989).Buildingfromexistingresearch,itishypothesised:

H4:Initialunderstandingofthesystemhasanimpactonendusers’attitudetowardsadoptionof
mobilehealth.

4. METHodoLoGy

TheIMPACT(usIngMobilePhonesforAssessing,ClassifyingandTreatingsickchildren)project
explores the feasibilityof introducinganmHealthapplication foruseamongPHCworkers.The
IMPACTappistargetedattheassessmentofsickyoungchildreninruralcommunitiesinEnugu
State,Nigeria.TheIMPACTappwasdevelopedinconjunctionwithcollaboratorsintheCollege
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ofMedicineatEnuguStateUniversityofScienceandTechnology(ESUT).TheIMPACTappis
afunctionalprototypeandroid-basedmobileapplicationdesignedanddevelopedtosupportPHC
workersassessyoungchildren in ruralcommunities.Thisapplicationoffersa lowcostmHealth
solution,usingrobust,secure,cloud-baseddatastorageinaruralcommunity,wherethereliability
oftechnicalinfrastructureisachallenge.

Theprojectconsistedoftwophasesofdatacollection,thefirstofwhichisbrieflydiscussedin
thispaper.Duringaweek-longvisittoEnuguState,NigeriainSeptember2016,theprojectteam
conductedaqualitativeexploratorystudyengagingwithPHCworkers(i.e.endusers)viainterviews,
presentations,andfocusgroups.Aspartofthevisit,theprojectteampresentedtheIMPACTappat
NsukkaHealthcentreandatParklaneTeachingHospital.Thepresentationoutlinedtheobjective
of the study and presented the IMPACT app outlining its design and key features. Participants
wereallocatedtimetoaccessandinteractwiththeIMPACTappviasmartphonetechnologymade
availabletothemduringthepresentationandfocusgroups.Weconductedthreefocusgroupswith
20prospectiveendusers,i.e.PHCworkers,oftheIMPACTapp.Datacollectionamountedtoover
eighthoursoftapedinterviews/focusgroupsandover30pagesoftypedfieldnotes.Itisimportant
tonotethatthesegroupsofPHCworkerswererelativelywell-educated.Anumberoftheseworkers
hadbachelor’sdegreesandatleasttwoyearstrainingintheroleofPHCworker.

EthicalapprovaltoconductthisstudywasgrantedbytheSocialResearchEthicsCommitteeat
UniversityCollegeCorkandbyParklaneTeachingHospital,EnuguState,Nigeria.Allinterviewsand
focusgroupsweretranscribedverbatimandhand-writtenfieldnotesweretyped.Usingaqualitative
analysisapproach,thedatawasanalysedusing“seedcategories”(Miles&Huberman,1994)related
totheconceptualmodelinFigure1.

TheseedcategoriesshowninTable2relatetothefourhypothesesincluding:initialperceived
relevanceofthemHealthproject,initialperceivedbenefits,initialperceivedthreats,initialperceived
understandingandinitialattitudestowardsadoption.Datawerereviewedbytheresearchteamand
attributedtotheseedcategoriesthroughseveraliterationsofreview.Table2highlightsexamples
illustrating the chain of evidence from the seed categories to the interview data (Beaudry &
Pinsonneault,2005).Next,section5presentsfindingsfromtheinterviewsandfocusgroup,these
werecodedbyparticipantbyfocusgroup,fromfocusgroup1to3.

5. FINdINGS

5.1. Initial Perceived Relevance
In linewithH1,PHCworkers’ impressionson therelevanceof themHealthapplication to their
dailyworkactivitiesandprocesseswereexplored.Ineachfocusgroup,allPHCworkersexpressed
positiveperceptionsregardingtherelevanceofthemHealthapplicationasatoolforaidingtheminthe
assessmentandtreatmentofyoungchildren.PHCworkersalsobelievedthatthemHealthapplication
couldimprovetheeffectivenessandefficiencyofassessingpatientsasitenablesPHCworkersto
adheretoguidelinesinatimelymanner.PHCworkersnotedthiswouldimproveontheircurrent
processeswhichrequirethemtoutilisealargetreatmentbookandsiftthroughdifferentsectionsto
askquestionsaboutdifferentpatientailments.Whenthequestionseemsirrelevant,PHCworkerswill
skipthisquestiontherebynotadheringtorecommendedguidelines.“Ifsomeonecomesinwithfever,
cough,anddiarrhoea,youhavetogotofeverpage,thecoughpageandthediarrhoeapageandthat
makesourworkverydifficultandstressful”(FocusGroup3,Participant4).ThemHealthapplication
enablestheseamlesstransitionofquestionsregardingoneailmenttothenextinlinewithtreatment
guidelines,therebyfacilitatingadherencetorecommendedtreatmentguidelines.

Thelinkbetweenperceivedrelevanceandattitudestowardstheapplicationwasalsoapparent
andpositiveasevidencedinquotessuchas“Ithinkitwillbeuseful,asIamseeingitnow,Ilikeit,I
willuseit”(FocusGroup2,Participant3).Furthermore,theimportanceofperceivedrelevancewas
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alsoevidentinourfocusgroupswithPHCworkersnotingthatsomeworkerswillnotuseexisting
informationsystemsiftheydonotdeemthemrelevant.Thisiscapturedinthefollowingquote:“Some
peoplewillsayitwillwastetheirtimeandwon’tliketouseit”(FocusGroup3,Participant5).This
strengthensourargumentsontheimportanceoffirstimpressionsandincorporatingend-usersearly
intheimplementationprocess.

5.2. Initial Perceived Benefits
H2positedthatinitialperceptionsofthebenefitsassociatedwiththemHealthapplicationwould
influencePHCworkers’attitudestowardstheapplication.AllPHCworkersexpressedpositiveviews
regarding thepotentialbenefitsof theapplication.Thesebenefits includedenabling theuniform
assessmentofallpatients,creatingreliablerecords,reducingcostsoftreatment,improvingguardian
confidenceintreatments,andreducingstressonPHCworkers.Theseperceivedbenefitsalsofostered
positiveattitudestowardstheincorporationofthemHealthapplicationintotheirworkprocesses.This
isevidencedinthefollowingquotes.Oneparticipantexpressedherbeliefthattheapplicationwould

Table 2. Snapshot of Data Analysis

Seed Category Sub-categories Link to Attitude Illustrative Quote

PerceivedRelevance
Alignswithdailytasks.
Improveeffectiveness
oftreatment.

Highperceptions
ofrelevancewere
linkedtopositive
attitudestowards
adoptionand
positiveintentions
toadopt.

‘’I think it will be 
useful, as I am 
seeing it now, I like 
it, I will use it”

PerceivedBenefits

ForPHCworkers:
Uniformassessment
ofpatients,creating
reliablerecords,
reducingstress.
Forguardians:
Reducingcostsof
treatment,Improving
guardianconfidence.

Highperceptions
ofbenefitswere
linkedtopositive
attitudesand
intentionstoadopt.

“Yes, we would like 
to use it, we like it, 
it will help patients, 
it will motivate the 
workers”.

PerceivedThreats

Technical:
connectivity,battery
life,electricity.
Community:gaining
buyinfromthewider
community.

Participants
expressedconcern
aboutseveral
threats.Ifthreats
werenotaddressed,
participants’
willingnesstouse
theapplication
wasnegatively
impacted.

Needtoorganisea
‘’workshop telling 
them this mHealth 
app is efficient. 
Otherwise, it may 
not be as efficient 
as we hope.’’

PerceivedUnderstanding

Allrespondentshada
clearunderstandingof
aimoftheapp.
Participantsunderstood
thefunctionof
application.

Perceived
Understandingof
theApplication
waslinkedto
positiveattitudes
butintentions
toadoptwere
dependentonthe
availabilityof
training.

Understanding:
“Yes we will use the 
application if we 
are taught how to 
do so”.
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increasethenumberofpatientsvisitingtheclinicsduetotheefficienciesitwouldbring“Ithinkthat
oncewestartusingthisphone,itwillmakemanypeoplecomebecauseitwillbeveryeasytotest
everybodyintheclinic”(FocusGroup2,Participant3).Inaddition,severalparticipantsinFocus
Group2expressedpositiveattitudestowardsuseoftheapplicationduetothebenefitsitcouldbring
noting;“Yes,wewouldliketouseit,welikeit,itwillhelppatients,itwillmotivatetheworkers”.
Thesequotesdemonstrate thepositive linkbetweenperceivedbenefitsandattitudes towards the
applicationandillustratetheneedtocommunicatethebenefitstoallendusersandindeedpatients
andotherstakeholderspriortoimplementation.

5.3. Initial Perceived Threats
H3exploredPHCworkers’perceptionson the threats facing themHealth applicationbyasking
workersaboutthechallengeswhichmayhinderthesuccessofthemHealthapplication.Theinitial
threatsdiscussedbyPHCworkersmirrormanyofthechallengesnotedinpreviousstudiesconducted
indevelopingcountries.ManychallengesweretechnicalinnaturewithPHCworkersexpressing
concernsoverensuringnetworkaccess,softwarereliabilityandensuringdeviceswereadequately
chargedforuninterruptedusethroughouttheday.Thefollowingquoterepresentsanexampleofthe
manycurrentchallengesPHCworkers face inensuringmobiledevicesarecharged.“Wecharge
phoneswithhouseelectricityandwhenthereisnoelectricitywechargeitwithgenerator,butthe
problemisthatsometimeswedon’thaveaccesstothatgenerator,orthegeneratorhasafault,what
canwedoaboutit?”(FocusGroup1,Participant3).Incontrasttoourhypothesis,endusersdid
notviewprivacyorsecurityasa threatassociatedwith theapplication.This is illustrated in the
followingquote;“wedonotshowanybodypeople’shealthinformation”(FocusGroup3,Participant
1).Duetothelowperceivedthreatrepresentedbyprivacyandsecurity,privacyhasnoinfluenceon
attitudestowardsthemHealthapplication.Thelinkbetweentheseperceivedthreatsandattitudewas
demonstratedinPHCworkers’questionsonpossiblesolutionsasameansofreassurancethatthe
mHealthapplicationwouldwork.Thisdesireforreassurancewasevidentinstatementssuchas“I
needittodiagnosepeople,howlongwillthebatterylast?”(FocusGroup1,Participant2).Without
communicatingthebackupmeasuresinplacetoenablecharging,PHCworkersmaybelievethatthe
applicationisunreliableandthereforemayexpressnegativeattitudes.Byexploringthesethreats,
themHealthteamcandevelopmitigationstrategiesandcommunicationplanstoensureallendusers
areawareofthesemeasures.

Anotherperceivedthreatdiscussedinthefocusgroupsrelatedtocommunityengagementand
support.PHCworkershighlightedtheimportanceofeducatingcommunitymembersonthereliability
oftheapplicationtoachievetheiracceptance.Theynotedthatwithoutsuchengagement,community
membersmayexpressnegativeviewstowardstheapplication.Thisisevidencedinthefollowing
quote:“Ruraldwellersdonothaveconfidenceabouttheresultgeneratedinthehealthcentresinthe
ruralareas.Ifyoucomeupwithaprogrammewherethecommunityleadersengagetheruraldwellers
inaworkshoptellingthemthismHealthappisefficient,thatitthesameresult,anditisbetterthan
whatyouhaveinthetraditionalmeansofdiagnosis.Otherwise, itmaynotbeasefficientaswe
hope”(FocusGroup1,Participant5).ThisfindingillustratestheimportanceofengagingwithPHC
workersonthegroundtoidentifyanypotentialbarriersanddevelopinformedmitigationstrategies.

5.4. Initial Understanding 
Inlinewiththefinalhypothesis,participants’initialunderstandingofthefunctionalityandlimits
ofthemHealthapplicationwasinvestigated.UponviewingthemHealthapplication,PHCworkers
demonstratedacognizantunderstandingofthebasicaimoftheapplicationtoassessandtreatyoung
childrenanditsfunctionsincludingdataentry,classification,anddatastorage.Thelinkbetween
understandingandattitudeswasalsoprominent.AllPHCworkersexpressedawillingnesstousethe
application,providedtrainingwasreceivedwithseveralparticipantsinFocusgroup2stating“Yeswe
willusetheapplicationifwearetaughthowtodoso”.TheleveloftrainingvariedwithPHCworkers
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whohadpreviousexperienceusingAndroiddevicesnotingtheapplication“willnotbedifficultfor
ustouse”(FocusGroup1,Participant1).Itisimperativetoinvestigateinitialunderstandingasthis
understandingwaslinkedtotheotherfirstimpressionsasitenabledPHCworkerstoidentifythe
relevanceofthisapplicationtotheirjobs,thebenefitsandanythreatsorbarrierstotheiruse.

6. dISCUSSIoN

TheintroductionofnewmHealthsolutionsisoftenmetwithresistancefromstakeholdersincluding
endusers(Klöcker,etal.,2015).AsthisresistancemaynegativelyimpactacceptanceofmHealth
solutions,itisimperativetoexploreendusers’initialperceptionsanddevelopanimplementation
strategywhich(1)highlightstherelevanceofthesolution,(2)outlinesthebenefitsofthesolution,(3)
describesstrategiestomitigatethreatsandbarriers,and(4)communicatestheaimsandfunctionality
ofthesolution.Thissectionbrieflydiscussestheinsightsgainedfromfocusgroupswithendusers
inEnuguState,Nigeria.

FollowingthepresentationbriefingonthenewmHealthapplication,endusers’expressedtheir
positiveperceptions regarding the relevanceof themHealthsolution.Theyarticulated thebelief
that this applicationwouldprovide an improvementon existingpaper-baseddata collection and
assessmentprocesses.Atpresent,PHCworkersoftenfailtoadheretotreatmentguidelinesdueto
thelengthoftimerequiredtoassesspatients.ThenewmHealthapplicationenablestheefficient,
uniformtreatmentofpatientsinaccordancewithtreatmentguidelines.Theperceivedrelevanceand
improvements realisedby thenewmHealthsolutionfosteredapositiveattitude towards thenew
solutionamongPHCworkers.Previousresearchindicatesthatperceivedrelevancecandriveactual
adoptionbehavioruponimplementationof thenewsystem(Shareef,etal.,2014).Itcanthusbe
arguedthatPHCworkers’positivefirstimpressionstowardstheapplicationwillpavethewaytowards
acceptanceandadoptionoftheapplicationuponitsintroduction.

PHCworkersexpressedtheviewthatthenewmHealthapplicationcouldgeneratemanybenefits
includingdatagenerationandtheuniformassessmentandtreatmentofchildren.Inaddition,they
opinedthatthenewappcouldimprovetheeasebywhichpatientscouldbetreated.Thisaddsfurther
empiricalsupportforthebenefitsofhealthtechnologieshighlightedbypreviousresearchers(Ventola,
2014).Furthermore,theseperceivedbenefitsalsomanifestedinpositiveattitudestowardsadoptionof
theapplication.SeveralthreatsfacingtheapplicationwerediscussedbyPHCworkers.Theseincluded
technicalthreatssuchasavailabilityofInternetaccessandelectricityissuesaswellasresourcing
issuessuchastimelimitstoconductpatientassessmentsandlackofstaffresourcesatthecommunity
clinics.Theseconstraintsechothefindingsofpreviousstudiesindevelopingcountriesincluding
networkproblems,andtimeconstraints(Sahay,2016;Vedanthan,etal.,2015).Thesepriorstudies
notedthatthesethreatshinderedthesuccessofhealthtechnologiesandledtotheeventualfailureof
thesystem.However,asthisstudyhighlightsperceivedbarrierspriortoimplementation,mitigation
strategiescanbedevisedtoaddressthesethreatsandcommunicationstrategiesdevelopedtoeducate
endusers,therebydecreasingperceptionsofthreatsandincreasingthelikelihoodofadoptionupon
implementation.Privacyandsecuritydidnotrepresentathreataccordingtoendusers,thusrefuting
assertionsmadethatprivacyandsecurityrepresentbarrierstomHealthindevelopingcountries(Al
Dahdah,DuLoû,&Méadel,2015).PHCworkersdevelopedaninitialunderstandingofthemHealth
application, its functionsandaims.Thisunderstanding fosteredpositiveperceptions towards the
relevanceoftheapplicationtotheirworkprocessesandtasks,thebenefitsattainablefromuseofthe
applicationandpositiveattitudestowardstheadoptionoftheapplication.

Asscalabilityremainsanissueplaguingthesuccessofmobilehealthindevelopingcountries,
the need to engage end users throughout the project to achieve positive attitudes, adoption, and
eventualscalabilityhasbeenhighlighted(Källander,etal.,2013).Thispaperseekstoengageend
usersatthepre-implementationstageviainformativepresentationsandfocusgroups.Thefindings
highlighttheinfluenceofendusers’firstimpressionsintheformulationoftheirattitudestowards
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anewmHealthapplication.Thepaperextendsexistingknowledgebyelucidatingtheinfluenceof
firstimpressionsonattitudestowardsadoption.Whilemanyexistingstudiesexploretheattitudes
ofendusersorstakeholdersafterimplementation,thispaperillustratesthatmanyperceptionsare
formulatedupontheinitialintroductionoftheapplicationviapresentations.Byengagingendusers
prior toimplementation,manyof thebarrierswhichoftenhinder implementationandscalability
(Sahay,2016)couldbeadequatelyaddressedtherebyimprovingthelikelihoodofsuccess.Positive
firstimpressionscanbecapitaliseduponbydevelopinganinformedcommunicationstrategywhich
strengthensthesepositiveattitudesandperceptionsontherelevance,understandingandbenefitsof
theapplicationandeducatesworkersonthemeasuresinplacetoreducethreats.Itisbelievedthat
suchacommunicationstrategycanimprovethelikelihoodofsuccessfornewmHealthapplications.
Inapracticalsense,thispaperhighlightstheissueswhichpersistentlyinfluencetheuseofmHealth
solutionssuchasInternetandelectricityavailabilityandresourcingissueswhichhinderadherenceto
treatmentguidelines.TheseissuesmustbeaddressedtofacilitatenotonlythesuccessoffuturemHealth
implementationsbuteffectiveandefficientdeliveryofhealthcareservicesindevelopingcountries.

7. CoNCLUSIoN

Thisresearchextendsunderstandingandknowledgeofparticipatorybehaviourbyexaminingthe
intentiontoparticipateinamHealthprojectasopposedtothedecisiontoadoptICT,forwhichthe
latterhasunderpinnedISresearchtodate.Forthemostpart,enduserswerepositiveabouttherelevance
andbenefits associatedwithmHealth.They focusedonhow thisnew technologycould support
themtobecomemoreefficientandeffectiveintheirroles.PHCworkersenvisagedthatmHealth
couldpositivelyimpactthewidercommunity’sperceptionaboutthequalityofhealthcareservices
deliveredatthecommunityhealthcentre.Further,itseemsthattheintroductionofmHealthcould
alsoimprovePHCworkersmotivationintheirroles.PHCworkersinthisstudyidentifiedchallenges
associatedwiththeavailabilityofelectricity,internetandtechnicalresourcesaspotentialthreatsto
mHealthadoption.Inaddition,theruralcommunityhealthclinicsarechallengedbyexistingnegative
reputationalperceptionsamongstthelocalpeople.PHCworkersadvocatedtheneedforcommunity
widemHealtheducationandtrainingtoeradicateanynegativeperceptionsormisgivingsaboutthe
potentialuseofmHealthaspartofapatient’sassessment.Ingeneral,PHCworkerswereconfident
abouttheirabilitytousethemHealthapplicationoncetheyareprovidedwiththeadequatetraining
andsupporttodoso.

WhiletheapproachusedinthisstudyprovidesrichinsightsintotheperceptionsofPHCworkers
onthegroundinEnugu,thisqualitativeexploratorystudyamongasmallsampledoesnotallowus
tounderstandtheextenttowhicheachofthefourhypothesesimpactsendusers’attitudetoward
adoption.ItisimportanttoacknowledgethatNsukkaisauniversitytown,manyofthePHCworkers
involvedinthestudyhadabachelor’sdegree,indeedmanyofthemarequalifiednurses.Webelieve
thatendusereducationmayalsoplayaroleindevelopingpositiveperceptionsaroundthepossibility
ofadoptingnewtechnologyaspartoftheirroles.Thesolefocusofthisresearchwastounderstand
endusers’motivationtoengagewithamHealthpilotstudy.AsmHealthdesigners,developersand
implementers,thisimprovedunderstandingwillprovideuswithanevidencebasetobettersupport
enduserswhenthemHealthapplicationisrolledout.Thisresearchdoesnotclaimtoanalyseany
impactonusermotivationtoparticipateinsubsequentlargerscaleimplementations.Indeed,this
studyprovidesparticipantswithahighlevelviewofthemHealthsolutionanddoesnotendeavour
toinvestigatetheusabilityoftheappitself.

8. FUTURE RESEARCH 

ThisresearchprojectpromisesimportanttranslationalimpactsbyequippingPHCworkerswiththe
knowledgeandskillsnecessarytoeffectivelyundertaketoutilisetheIMPACTapplicationinthe
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future,therebyimprovingthedeliveryofhealthcareservicestoyoungchildreninNigeria.Theseinitial
findingspromptustoaskfourfurtherresearchquestions:1)towhatextentdoeseachofthehypotheses
impactendusers’,i.e.PHCworkers’,attitudetowardadoption,2)pursuingacommunity-upapproach,
howdoPHCworkersinfluencetheoutcomeofanmHealthprojectandsubsequentwidescalerollout
ofthemHealthsolution?,3)inordertofurtherunderstandthesurprisingfindingthatprivacyand
securitywerenotdeemedbarrierstomHealth,howdoPHCworkersperceiveprivacyandsecurity
factorsrelatingtopatienthealthdataandmHealth?,and4)asISresearchers,howcanweactively
promotethesuccessfulscalabilityandlong-termembeddednessofmHealthindevelopingcountries.
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