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ABSTRACT

Intoday’stechnology-centricworld,peoplearebecomingincreasinglydependentontheInternet.
The most common use of the Internet is through social media, which is used to communicate,
share,collaborate,andconnect.However,continuedusageofahedonicsystemcanbelinkedwith
compulsionoraddiction.Sinceproblematicusage/behaviorscanleadtonegativeoutcomes,thisstudy
aimstodeterminedifferentialeffectsofInternetandsocialmediaaddictionsonsocialmedia-related
technostress.Thisisexaminedintwodifferentcultures:TheU.S.andChina.Theresultssupportthe
associationbetweentheInternetandsocialmediaaddictionswithincreasesinsocialmedia-related
technostress. Additionally, these effects are moderated by culture. Implications for research and
practicearediscussedalongwithfuturedirectionsforthisstream.
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1. INTROdUCTION

In today’s technology-centricworld,peoplearebecomingincreasinglydependentonthe internet
fortheirjobs,theirinformationneeds,andtheirentertainment.By2016,theUnitedStateshada
broadbandinternetpenetrationof73%,anumberexpectedtoincreaseevenfurther(PewResearch
Center,2017a).Additionally,theoveralltrendistowardspendingever-increasingamountsoftime
ontheinternet.By2013,itwasestimatedthattheaverageU.S.internetuserspentatleast2hours
perdayusingtheinternet(Laudon&Traver,2014).

The usage of social media has become one of the most popular activities on the internet
(Socialnomics.net,2012).In2016,69%ofonlineadultsintheU.S.weresocialmediausers(Pew
ResearchCenter,2017b).Asof2018,Facebookalonehadover2.23billionmonthlyactiveusers
(Facebook,2018).Onaverage,27%oftimespentusingtheinternetiswithsocialmedia,morethan
for(non-socialmedia)entertainment,email,andnewscombined(Tatham,2013).Yet,despite(or
because)ofitswidespreaduse,socialmediahasgivenrisetovariousnegativeeffects.Inparticular,
socialmediahasbeenassociatedwithvarious‘darkside’phenomena,suchasaddictivebehaviour
(Kuss&Griffiths,2011;Patterson,2012),negativeemotionalstatessuchasdepression(e.g.,Brooks
&Longstreet,2015),andreducedperformance(Brooks,2015).Whilepastresearchhasprovided
afoundationforunderstandingthisphenomenon,it isnotunderstoodifthefindingsareglobally
generalizableoriftheeffectsofsocialmediausedifferacrosscultures.
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Inthispaper,weaimtoexaminedifferentialeffectsofinternetandsocialmediaaddictionson
socialmedia-relatedtechnostress.Further,giventhedifferencesbetweencultures(Hofstede,2001),
weinvestigatetheinfluenceofcultureintheserelationships.Tothebestofourknowledge,noother
studyhasinvestigatedthelinksbetweeninternetandsocialmediaaddictiontotechnostressusing
culture as a lens for examination.Drawingon theCognitive-BehaviouralModelofPathological
InternetUse(Davis,2001)andfocusingontheculturaldimensionofindividualism(Hofstede,2001),
wedevelopamodelofinternetandsocialmediaaddictionandtestthemodelusingparticipantsfrom
theUnitedStates(ahighlyindividualisticculture–Hofstedeculturalscoreof91)andChina(ahighly
collectivisticculture–Hofstedeculturalscoreof20).

Inthefollowing,wewillprovideabriefoverviewofinternetandsocialmediaaddictionsand
technostress.Then,wewillpresentthehypothesesthatformourresearchmodel.Afterwards,we
present the methodology and analysis before discussing the results, implications for theory and
practice,andfuturedirectionsforthisstreamofresearch.

2. LITERATURE REVIEw

2.1. Internet and Social Media Addiction
Inmanycases,usinginformationsystems(IS)canbeasintrinsicallyrewardingastakingsubstances,
andcanhencebeaddictive(Hanetal.,2010,2011).Inthefieldofpsychiatry,internetaddiction
hasbeenrecognizedasamentaldisorder thatcouldpotentiallyaffectmillionsofusers. Internet
addictionisbeingputforthbymanyforinclusionintheDiagnosticStatisticalManual(e.g.,Block,
2008;Young,1998).Reportshaveplacedthepercentageoftheinternet-usingpopulationatriskof
internetaddictionbetween6%and18.5%intheUSandEurope(Young,2011).Chinawasthefirst
countrytoofficiallyrecognizeinternetaddictiondisorder,andalongwithSouthKorea,supports
education,research,andtreatment(Block,2008),andhasevenbuiltnumeroustreatmentfacilities.
Internetaddictionisthestatewhereuseoftheinternetbecomescompulsive;theuserstartstodevelop
adependenceontheinternetfortheirpsychologicalwell-being,andtheuserexperiencesunpleasant
feelingswhendeprivedoftheinternet.Thiscreatesastatewheretheuserfeelsthatheorsheneeds
theinternettofunctionintheirdailylives,astatesometimesreferredtoas‘pathologicalInternet
usage’(PIU;Davis,2001)1.

TheCognitive-BehaviouralModelofPathologicalInternetUseexplainshowinternetusagecan
becomepathologicalinternetusageforasubsetofallinternetusers(Davis,2001).Forthissubset,
PIUcanbeclassifiedaseithergeneralized(involvingtheinternetasawhole)orspecific(involving
asubsetofspecificactivitiesontheinternet).ForbothformsofPIU,behaviouralsymptomswill
manifest, recursively influencing themaladaptivecognitions thathelped to form thePIU.These
behaviouralsymptomsareofteninvestigatedascognitivesymptoms,butemotionaleffectscanresult
aswell(Davis,2001).Inthispaper,weinvestigateboththegeneralPIUandaspecificPIU—that
ofsocialmedia.Inparticular,socialmediaisexaminedduetoitswidespreaduseandpotentially
addictivequalities.Byinvestigatingaspecificplatformwithintheinternet,adeeperunderstandingof
thefactorsunderlyingPIUcanbegained.Forexample,socialmediaisaprimarilyhedonictechnology
thatusersvoluntarilyuseinthepursuitofenjoyment(vanderHeijden,2004).However,manyuses
oftheinternetareutilitarianratherthanhedonic,andusersdonotgainenjoymentfromtheirusage.
Payingbills,reviewingliterature,andexaminingtheweatherforecastmayallbeutilitarianusesof
theinternet,andwouldlikelyhavedifferenteffects.

Giventheubiquitousnatureofinternettechnologiesinthemodernenvironment,socialmedia
addiction—asubsetofinternetaddiction—hasbecomeespeciallyprevalent.Individualsareusing
variousinternet-connecteddevicestocheckforstatusupdates,friendrequests,newsfeedupdates,
andmuchmore.Often,theuserisperformingtheseactionsinpursuitofdiversion,self-presentation,
andrelationshipbuilding,pursuitsthathavebeenshowntobepositivelyrelatedwithsocialmedia
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addiction(Chen&Kim,2013).Littlepriorresearchhasexaminedinternetandsocialmediaaddictions
concurrently.LongstreetandBrooks(2017)foundthatbothaddictionsareaffectedbylifesatisfaction
atdifferentstrengths,andfoundacorrelationbetweenthetwoconstructsof.61.Thisimpliesthatthere
areconceptualdifferencesbetweenthetwoconstructs,andthatsocialmediaaddictionneedstobe
consideredinadditiontointernetaddiction,notasapartofit.Inexaminingbothoftheseaddictions,
weaimtoobtainamorenuancedunderstandingoftheseconstructs.

2.2. Social Media-Related Technostress
Technostressisanynegativeimpactonattitudes,thoughts,behaviours,orphysiologythatiscaused
bytechnology(Weil&Rosen,1997).Symptomsoftechnostressincludetheinabilitytofocusone’s
attention,increasedirritability,andthefeelingoflossofcontrol(Ibrahimetal.,2007).Technostress
canbecausedbyoveruseofatechnologyinaparticularsituation,particularlywhenthetechnology
involvedisnotprimarilyrelatedtothetaskathand(Brooks,2015).

Tarafdaretal.(2007)identifiedfivetechnostresscreators,namelyoverload,invasion,complexity,
insecurityanduncertainty.Ofthese,threeareofspecificinterest,namelyoverload,invasion,and
complexity.Overloadoccurswhenusershavetospendmoretimeworking(orhavetoworkfaster)
duetosocialmediauseandcanleadtomultitaskingandtryingtoaccomplishdifferentinformation-
processingtaskssimultaneously.Multitaskinginexcesscanleadtohurriedandineffectiveinformation
processing, resulting in reducedperformance (Fisher&Wesolkowski,1999). Invasionoccursas
socialmediaenablepeopletobereachedanytime:duetocontinuousconnectiontosocialmedia,the
boundariesbetweenworkandpersonallifeblur,leadingtonegativeeffectsonbothworkperformance
andpersonallives.Invasionmayimpairperformancebecauseofunnecessaryinterruptionstowork.
Complexitydescribessituationswhereusersneedtoinvesttimeandcognitiveresourcestounderstand
andmastersocialmediaduetoincreasingintricacyofthetechnologies.Wechosetofocusonthese
threeconditions,astheyaredirectlyapplicabletothecontextofthestudy.Theothertwocreators
identifiedbyTarafdaretal.(2007),insecurityanduncertainty,werenotincludedbecausetheyarenot
applicabletothesample.Inparticular,insecurityreferstousersfeelingthreatenedaboutjobsecurity,
anduncertaintyarisesfromusers’perceivedneedstoconstantlylearnaboutnewsocialmediafor
theirjob.Insecurityanduncertaintywouldbeprimarilyapplicableforsituationswheretheusers’
primaryjobfunctionsrevolvedaroundsocialmediausage,indicatingusageforutilitarianpurposes.
Giventhehedonicnatureofsocialmediause,thesetwotechnostresscreatorsarenotapplicablein
thepresentstudy.

3. HyPOTHESIS dEVELOPMENT

3.1. Internet and Social Media Addiction
Withitsfocusonenjoymentandhedonicaspects,socialmediausecanleadtothedevelopmentof
astrongusehabit(Limayemetal.,2007;Limayem&Cheung,2011)andadiminishedsenseof
volitionalcontrol(Thoméeetal.,2007),whichinturnservesasaprerequisitefortheformationofhigh
levelsofcompulsiveandaddictiveusage(Thoméeetal.,2007;Turel&Serenko,2012).Synthesizing
introspectiveessaysaboutFacebook,Patterson(2012)concludedthat:

the most striking theme to initially emerge was how deeply immured, how intractably integrated 
Facebook had become in each of their [the interviewees] lives. To say that many of them displayed 
symptoms of near psychotic dependence on Facebook akin to that of a drug addict, would not be to 
overstate the case. The site’s addictive nature was specifically mentioned no less than 131 times in 
the data set. Getting a daily, hourly, even minute by minute, Facebook fix was incredibly important
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Thecontinuedrapidgrowthandpenetrationofinternet-connecteddevicesandend-usercomputing
enhances theseverityof technostress (Brillhart,2004).Studieshavesupported this statementby
providing support for the positive relationship between technology usage (smartphones) (Lee et
al.,2014),socialmediausageintheclassroom(e.g.,Brooks,2015),andincreasesintechnostress.
Compulsivebehavioursconcernedwithtechnologyusagesharesimilaritieswithothercompulsive
behaviourssuchasdrugandalcoholaddiction(Haynes&Ayliffe,1991)andcreditcardexploitation
(Watson,2009).Eachofthesecompulsionsresultsinnegativeoutcomesincludingstress.

Asasubsetofinternetaddiction,socialmediaaddiction(Tamir&Mitchell,2012)likelyshares
amultitudeofnegativeimpactsonanaddict’slife,includingdepression(Iacovelli&Valenti,2009),
loneliness (Morahan-Martin & Schumacher, 2000), and increased stress (Whang et al., 2003).
Excessivesocialmediausagecanresultinnegativeinternaleffects(e.g.,emotionalstates)aswell
as external effects (e.g., lost time and decreased performance) (Turel & Serenko, 2012). Since
socialmediaaddictionisconceptuallyapartofinternetaddiction,thetwoconstructswilllikelybe
highlycorrelated,butthetwoconstructsarenotthesame.Researchhasshownthatindividualscan
becomeaddictedtodifferentaspectsofinternetusage,suchassocialmedia,onlinevideogaming,
pornography, texting,andonlineshopping(Andreassenetal.,2013,2016;Chiu,Hong,&Chiu,
2013;Davenport,Houston,&Griffiths,2012;Durkeeetal.,2012;Ferguson,Coulson,&Barnett,
2011;Kuss,Griffiths,Karila,&Billieux,2014;Marazetal.,2015;VanDeursen,Bolle,Hegner,&
Kommers,2015).Giventhespecificusesofsocialmediaasahedonictechnologywhereasinternet
usagecanstretchthegamutfromhedonictoutilitarian,wearguethat internetaddictionwillnot
beabletofullyexplaintheeffectsontechnostressinthismodel.Thus,bothinternetaddictionand
socialmediaaddiction,whichbothpertaintooveruseanddependencyonatechnology,shouldlead
toincreasesintechnostress.

H1:Socialmediaaddictionwillhaveapositiverelationshipwithsocialmedia-relatedtechnostress.
H2:Internetaddictionwillhaveapositiverelationshipwithsocialmedia-relatedtechnostress.

3.2. Cultural differences
Peopleindifferentcountriesorregionsmayhavedifferentpatternsofusingsocialmedia.Therefore,
itisimportanttoexaminehowinternetandsocialmediaaddictioninfluencetechnostressindifferent
countries.McCoyetal.(2005)alsosuggestthatas‘globalizationofbusinessesandsystemscontinuesto
increase,ourunderstandingabouttheadoptionanduseofITneedstoapplytoothercultures’(p.211).

Onelenstounderstandthedifferencesbetweencountriesorregionsisnationalcultures,which
referto‘thecollectiveprogrammingofthemindthatdistinguishesthemembersofonegroupor
categoryofpeoplefromanother’(Hofstede,2001,p.9).Hofstede(2001)proposeddimensionsof
nationalculturesthathavebeenwidelyappliedinvariouscontextsinpreviouscross-culturalISstudies,
suchascustomersatisfaction(Leeetal.,2009)ine-commerce,InstantMessaginguse(Lietal.,2010),
healthinformationseekingandsharing(Lietal.,2018)andsecurityawareness(Schmidtetal.,2008).

Among the dimensions of national cultures proposed by Hofstede (2001), individualism /
collectivism(asoppositeendsofaspectrum)isparticularlyrelevantforourstudy.Individualism/
collectivismdescribestherelationshipbetweenindividualsandagroup,andwhetherindividuals’
interestsareprioritizedoverthoseofagroup(Hofstede,2001).Theseculturesaredifferentinseveral
ways.Oneof thedistinctionsispeople’sself-construal(Markus&Kitayama,1991),referringto
whetherpeopleperceive themselvesas independentor interdependent.Peoplefromcollectivistic
cultures are often ‘attending to and fitting in with others and the importance of harmonious
interdependence and relationships with them’ (Markus & Kitayama, 1991, p. 224). In such a
context,peopleputconnectednessbetweenthemselvesandothersatthecentre.Asoneofthemain
purposesofusingsocialmediaistobuildandmaintainsocialrelationshipswithothers,peoplefrom
acollectivisticculturearemorelikelytotakeadvantageofsocialmediaandmaintaintheirsocial
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relationships.Therefore,theeffectofsocialmediaaddictionislikelystrongerforthosefromcultures
highincollectivism.

Anotherdifferenceispeople’spersonalityorientation(idiocentricorallocentric)(Triandis,1989).
Peoplefromindividualisticculturesareidiocentric,andfeelcomfortableto‘dotheirownthing,’
emphasizingpersonalachievementandproductivity.Ontheotherhand,peoplefromcollectivistic
culturesaremoreallocentricandsharetheinterestsofthegroup.Socialmediaallowindividualsto
bepartofmultiplegroups,andthepressuresfromthesegroupscouldforceuserstoincreasetheir
internetandsocialmediausages.Theincreasedfocustowardsgroupinterestscouldleadtohigher
internetandsocialmediaaddictionscomparedtousersfromindividualisticcultures.

Tosummarize,wehypothesizethatculturewillhavemoderatingeffectsontherelationships
investigated.

H3a:Theeffectofsocialmediaaddictiononsocialmedia-relatedtechnostresswillbestrongerfor
thosefromcultureshighincollectivism.

H3b:Theeffectofinternetaddictiononsocialmedia-relatedtechnostresswillbestrongerforthose
fromcultureshighinindividualism.

Basedonthesehypotheses,ourmodelisshowninFigure1.

4. METHOdOLOGy

4.1. Sample and data Collection
Totestourhypotheses,weconductedasurveyofsocialmediausersintheU.S.andChina.Following
Hofstedeetal.(2010),theU.S.hasamuchhigherindividualismindexthanChina(U.S.:91;China:
20).Inotherwords,peoplefromtheU.S.tendtofocusmoreonpersonalproductivitywhilethose
fromChinatendtobemoreinterdependentandsharetheinterestsofthegroup.

TheAmericanparticipantswereundergraduatestudentsfromapublicuniversityinthenorthwest
U.S.;theChineseparticipantswerefromapublicuniversityinnortheastChina.Thesamesampling
procedurewasusedinbothstudysitestoestablishsampleequivalence(Karahannaetal.,2002).Both
groupsofparticipantsweremembersofanIntroductiontoManagementInformationSystemscourse
andbonuscoursecredit(about1%oftheirfinalgrades)wasprovidedtomotivateparticipation.The
courseat theAmericanuniversitywasa requiredcourse foranyonepursuingaBusiness-related
degreeandwasattendedbysophomoresthroughseniors.Asanumberofnon-traditionalstudents
alsotakethecourseeachsemester,theaverageageoftheclassishigherthanifitonlycontained
“traditional”students.StudentsinthecollegeofbusinessareprimarilylocaltothenorthwestU.S.,
with approximately ten percent originating from other countries. For this study, everyone was
allowedtoparticipateandreceivethecoursecredit,butonlydatafromU.S.nativeswasusedforthe
analysis.ThecourseattheChineseuniversityisofferedforChinesejuniors,whodirectlyentered
theuniversityafterhighschool.Thesurveywasnotcompulsoryforeitherstudentbodyandstudents
tookthesurveyvoluntarily.

Somecross-culturalstudiestranslateinstrumentsdevelopedinonelanguageintoanotherlanguage
(Brislin,1986).However,followingpreviousliterature(e.g.,Li,Chau,&VanSlyke,2010),weused
theEnglishquestionnaireforbothsamplesratherthantranslatingthequestionnaireintoChinesefor
theChineseparticipantsfortwomainreasons.First,Triandis(1994)argues,‘itisidealtogatherthe
dataineachculturebyusingthesameproceduresbutwithouttranslatingspecificitems’(p.81)to
maintaincross-culturalequivalence.Inaddition,aterminonelanguagemaynothaveanequivalent
terminanotherlanguage(Zhao,Flynn,&Roth,2006).Therefore,itmaynotbepossibletomaintain
theoriginalmeaninginEnglishaftertranslation.Second,theparticipantsfromChinawerefroma
universitywhereEnglishwasusedasthelanguageofinstruction,andthesurveyadministratorswere
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availabletoclarifyanymisunderstandingsaboutthewordingofthequestionstotheparticipants.
Therefore,itisreasonabletoassumethatourparticipantsdidnothavetroubleunderstandingthe
questionnaire.

Wecarefullyexaminedeachrecordandremovedcarelessandincompleteresponses.Intotal,
weobtained363validresponses:245fortheU.S.sampleand118fortheChinesesample.Table1
providessampledemographics.Anindependentt-testshowedthattherewasnosignificantdifference
insocialmediausage.

4.2. Measures
Wherepossible,weadoptedmeasuresfrompreviousliterature(allitemsareprovidedinAppendix
A).Specifically,wemeasuredsocialmediaaddictionusingitemsfromPellingandWhite(2009),and
measuredinternetaddictionusingthe20-questioninternetaddictionscale(Young,1998),ascalethat
hasbeenrigorouslytestedforpsychometricpropertiesandisfrequentlyusedinstudiesofinternet
addiction(Widyanto&McMurran,2004).Toproperlyevaluatethisscale,theprovidedvaluesfor
eachofthetwentyquestionsfromeachparticipantmustbesummedtoprovideacompositescore.
Thismeansthatforanalysis,theinternetaddictionscalehasasingleitem

Technostress is frequentlymeasuredusing the instrumentdevelopedbyTarafdar,Tu,Ragu-
Nathan, andRagu-Nathan (2007).However, theoriginal itemswerewritten tobeapplicable for

Figure 1. Research model

Table 1. Sample demographics

Gender Age Social Media Usage (hours/week)

China 58%Female 21.4(SD=.83) 20.8(SD=17.9)

UnitedStates 44%Female 24.0(SD=.87) 17.4(SD=8.0)
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workingprofessionalsandarethusnotappropriateforthesampleandcontextofourstudy.Therefore,
werewordedthequestionsandgeneratedadditionalquestionsofrelevancetothesampletomakethe
itemsapplicableforthisstudy.Toverifythatourrewordedandnewitemswerevalidforuseinthis
study,weconductedapilottestwithadifferentstudentsample(N=141).Theresultsofthepilot
testwereusedtoverifyandrefineournewitemsforTechnostress.

PerceivedeaseofusewasmeasuredusingtheitemsprovidedbyVenkateshandDavis(2000).
Perceivedusefulnesswasmeasuredusingreconfigureditemsbasedonpreviousinstruments(Davis,
1989;Sarker&Valacich,2010).Perceivedenjoymentwasmeasuredusingtheitemsprovidedbyvan
derHeijden(2004).HedonicUtilitywasmeasuredusingtheitemsprovidedbyGu,Fan,Suh,and
Lee(2010).LonelinesswasmeasuredwiththeUCLALonelinessscale(Russell,Peplau,&Ferguson,
1978).Theitemswereconfiguredtofitthesocialmedianatureofthestudyandtobeapplicableto
thestudentsubjectbase.

4.3. Control Variables
We included seven control variables in our study: perceived ease of use, perceived usefulness,
perceivedenjoyment,hedonicutility,loneliness,ageandgender.Perceivedeaseofuseandperceived
usefulnessareincludedsincepreviousliteraturehasconsistentlyshownthatthosetwovariablesare
importantforunderstandingtechnologyadoptionandusage(Venkateshetal.,2003).Astheinternet
andsocialmediahaveahigherlevelofperceivedeaseofuseandusefulness,peoplearemorelikely
toadoptthemandformanaddictiontousethem.Perceivedenjoymentisincludedasithasbeen
showntobeanimportantdeterminantofhedonictechnologyadoptionandusage(vanderHeijden,
2004).Theinternetandsocialmediahavebothutilitarianandhedonicattributes.Hedonicutility,a
subsetofperceivedusefulness,isincludedtorepresenttheotherendofthespectrum(Gu,Fan,Suh,
&Lee,2010).Further,lonelinessisincludedasitiscommonlyshowntoberelatedtointernet-related
addictions(Özdemir,Kuzucu,&Ak,2014).Finally,ageandgenderarealsoincludedfollowingthe
literatureoftechnologyadoption(Venkateshetal.,2003).

5. dATA ANALySIS ANd RESULTS

Sinceour studyusesa survey tocollect allof thevariables froma singledata source, common
methodbiasisapotentialissue(Podsakoff,MacKenzie,Lee,&Podsakoff,2003).Toassesswhether
acommonmethodbiasisaproblem,weemployedtwostatisticaltests.First,Harmon’ssingle-factor
test(Podsakoffetal.,2003)resultedinsixfactorsexplaining71.53percentofthevariance,withno
singlefactorhavingsignificant(p<0.05)loadingforallitems.Second,anunmeasuredlatentmethod
factorwasaddedandallitemswereloadedonboththeirtheoreticalconstructsandthemethodfactor
(Bagozzi,2011).Thismodelfitwell:χ2(252)=389.26,p<.00,RMSEA=.036,SRMR=.036,
andCFI=.97.Allitemloadingsonthecommonmethodfactorweremuchlowerthantheloadingson
theirrespectiveconstructs.Additionally,therewerenoqualitativelydifferencesforallpathcoefficients
afterintroducingthemethodfactor.Therefore,CMVislikelynotaconcern.

WeusedSmartPLS2.0(Ringleetal.,2005)forourdataanalysis.OurchoiceofPLSwasbased
onthefollowingconsiderations:first,PLSiswellsuitedtoexploratoryresearch.Second,Shapiro-
Wilktestsweresignificant,showingthatthemeasurementswerenotnormallydistributed.According
toHairetal.(2014),PLSismoreappropriatewithnon-normallydistributeddata.Consistentwith
priorresearch,weanalysedourmodelintwostages(Gefen&Straub,2005):measurementmodel
assessmentandstructuralmodelassessment.

Toassessthemeasurementmodel,convergentvaliditywasestablishedbysatisfyingthefollowing
threecriteria(Gefen&Straub,2005;Hairetal.,2014):first,allindicatorsweresignificantatthep
<.05levelandloadedsignificantlyontheirrespectiveconstructswithprimaryloadingsmorethan
.5(Table2).Second, thecompositereliabilities (CRs)ofallconstructswereabove .7(Table2).
Finally,theaveragevarianceextracted(AVEs)ofallconstructswasabovethethresholdvalueof0.5
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(Table3).Discriminantvaliditywasconfirmedbyensuringthatthecorrelationsbetweenconstructs
werebelow.85(Brown,2012)andthatforeachconstruct,thesquarerootofitsAVEexceededall
correlationsbetweenthatfactorandanyotherconstruct(Table3).Thus,ourmeasuresdemonstrated
goodpsychometricproperties.Next,wediscusstheresultsofourhypothesistesting.

WeassessedthestructuralmodelwithR2values,whichrepresenttheamountofvarianceinthe
dependentvariableexplainedbytheindependentvariables,andpathcoefficients,whichindicatethe
strengthandsignificanceofrelationshipsbetweenconstructs.Asgenderandagewerenotsignificantly
correlatedwithsocialmedia-relatedtechnostress,theywereremovedfromthesubsequentanalysis
(seeTable4).

TheeffectofsocialmediaadditionisinsignificantfortheU.S.(β=.07,p>.05)butissignificant
forChina(β=.30,p<.001),supportingH1forChineseparticipants.Further,internetaddiction
waspositivelyrelatedtotechnostressforboththeU.S.(β=.44,p<.001)andChina(β=.29,p<
.01),supportingH2.Ourpost-hocanalysisshowsthatwheninternetaddictionisexcludedfromthe
model,theeffectofsocialmediaaddictionislargerforChinaandbecomessignificantforU.S.In
otherwords,internetaddictioncapturestheeffectofsocialmediaaddictiononsocialmedia-related
technostressfullyforU.S.andpartiallyforChina.

Wethenconductedcross-culturecomparisons.Specifically,weusedtheformulaofKeiletal.
(2000)toassessthestatisticaldifferencesofthepathcoefficientsbetweencountries(wheremis
thesamplesizeforgroup1andnisthesamplesizeforgroup2).Thisapproachisfullyconsistent
withliterature.First,accordingtoBaronandKenny(1986),whenthemoderatorisdichotomousand
theindependentvariableisacontinuousvariable,themoderationeffectcanbetestedbyassessing
thedifferenceofpathcoefficientsfromtheindependentvariabletothedependentvariable.Second,
previouscross-culturalstudieshavealsotestedthemoderationeffectofculturebycomparingpath
coefficientsfromdifferentcountriesintheirmodels(e.g.,ChenandZahedi,2016;Keiletal.,2000;
LiuandWang,2018).
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Ourresultsdemonstratethatnationalculturemoderatestheeffectsofsocialmediaaddiction
andinternetaddictiononsocialmedia-relatedtechnostress.Inparticular,thepathcoefficientsofthe
relationshipbetweensocialmediaaddictiononsocialmedia-relatedtechnostressstructurallydiffer
between theU.S. andChineseparticipants (with thepathbeingnonsignificant for theU.S., and
significantforChina)2;further,thepathcoefficientsoftherelationshipbetweeninternetaddiction
onsocialmedia-relatedtechnostresssignificantlydifferbetweentheU.S.andChineseparticipants
(p<.001).ThesefindingsaresummarizedinTable4.

Finally,weassessedthemodel’spredictivequalityusingtheStone-Geisser(Q2)test(Geisser,
1975;Stone,1974).ThemodelhasestimationrelevancewhenQ2isabove0;otherwise,themodel
lacksestimationrelevance,leadingtoadoubtfuldeterminationofthelatentvariable.Allconstructs
haveaQ2valuegreaterthan0;therefore,ourmodelhasgoodpredictiverelevance(seeTable5).

6. dISCUSSION

This study examines how internet and social media addiction influence social media-related
technostress. Based on data collected from U.S. and China, we find that internet addiction is
positivelyrelatedtotechnostress;further,itreducestherelationshipbetweensocialmediaaddiction
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andtechnostresstonon-significancefortheU.S.andlowerstherelationship’sweightforChina.The
pathcoefficientsofinternetandsocialmediaaddictionwerealsosignificantlydifferentbetweenthe
U.S.andChina.Next,wewilldiscussthetheoreticalandpracticalimplicationsofourstudy.

6.1. Implications for Theory
Ourstudymakestwoprimarytheoreticalcontributions.First,weextendtheCognitive-Behavioural
ModelofPIUandliteratureontechnostressbydemonstratingthatasubsetofinternetaddiction,
namelysocialmediaaddiction,isassociatedwithincreasesintechnostressseparatelyfrominternet
addiction.Giventhesize,complexity,andnumeroususesoftheinternet,itisworthwhiletoidentify

Table 2. Items and descriptive statistics

Construct Items

United States China

Mean Loading CR AVE Mean Loading CR AVE

SocialMedia
Addiction

SMA1 3.45 .77

.85 .58

4.16 .71

.80 .50
SMA2 3.22 .78 3.89 .75

SMA3 3.95 .63 4.17 .61

SMA4 3.12 .85 3.87 .76

SocialMedia
Related-
Technostress

TSTR1 2.01 .73

.90 .68

2.49 .61

.82 .53
TSTR2 2.40 .81 2.82 .72

TSTR3 2.25 .87 2.39 .80

TSTR4 2.16 .89 2.43 .77

PerceivedEase
ofUse

PEOU1 5.33 .71

.88 .66

5.06 .87

.86 .61
PEOU2 5.27 .83 4.70 .65

PEOU3 5.73 .90 5.39 .90

PEOU4 5.46 .79 5.08 .66

Perceived
Enjoyment

PENJ1 4.77 .96

.88 .71

5.18 .89

.94 .84PENJ2 5.09 .70 5.50 .90

PENJ3 5.42 .85 5.58 .95

Perceived
Usefulness

PUSE1 4.25 .90

.90 .75

4.76 .70

.90 .74PUSE2 4.85 .81 5.38 .91

PUSE3 4.97 .88 5.41 .95

HedonicUtility

HU1 4.85 .92

.94 .83

5.30 .92

.88 .72HU2 4.61 .94 5.17 .93

HU3 5.15 .87 5.51 .68

Internet
Addiction IAT 49.51 - - - 63.31 - - -

Loneliness

LONE1 3.40 .81

.91 .66

3.18 .79

.86 .55

LONE2 3.13 .83 3.10 .71

LONE3 3.38 .81 3.24 .82

LONE4 3.30 .83 3.12 .74

LONE5 3.15 .79 2.98 .64
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Table 3. Construct Correlations and Square-root of AVEs (on diagonal)

United States 1 2 3 4 5 6 7 8

1HedonicUtility .91

2InternetAddiction .24 -

3Loneliness .03 -.49 .81

4PerceivedEnjoyment .25 .26 -.03 .84

5PerceivedEaseofUse .13 -.13 .19 .03 .81

6PerceivedUsefulness .37 .16 .03 .28 .11 .86

7SMAddiction .23 .73 -.37 .33 -.08 .18 .76

8Technostress .11 .60 -.46 .10 -.27 .22 .47 .83

China 1 2 3 4 5 6 7 8

1HedonicUtility .85

2InternetAddiction .01 -

3Loneliness .14 -.10 .74

4PerceivedEnjoyment .40 -.02 .02 .92

5PerceivedEaseofUse .13 .01 .34 .25 .78

6PerceivedUsefulness .24 -.03 .22 .27 .46 .86

7SMAddiction -.07 .48 -.10 .07 -.03 -.15 .71

8Technostress -.20 .43 -.17 -.25 -.33 -.26 .44 .73

Table 4. Path coefficient differences between the U.S. and China

Path Coefficient

U.S. China Sig diff? Supported?

Control variables

PEOU→SMRT -.19** -.26** ***

PENJ→SMRT -.08 -.16* sd

PUSE→SMRT .21*** -.02 sd

HU→SMRT -.04 -.08 ns

LONE→SMRT -.20*** .00 sd

Age→SMRT .08 .03 ns

Gender→SMRT -.02 -.03 ns

Hypotheses

H3a:SMA→SMRT .07 .30*** sd Yes

H3b:ITA→SMRT .44*** .29** *** Yes

R2 .47 .40

PEOU = Perceived ease of use; PENJ = Perceived enjoyment; PUSE = Perceived usefulness; HU = Hedonic utility; LONE = Loneliness; SMA = Social 
media addiction; ITA = Internet addiction; SMRT = Social media related technostress

* p < .05, ** p < .01, *** p < .001, ns = not significant, sd = structurally different (one path is significant and the other insignificant)
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specificaspectsthatcontributebothpositivelyandnegativelytowardsauser’swell-beingbeyond
thatofthegeneralizedinternet.Ourresultsshowthatanaddictiontosocialmediaisassociatedwith
increasedtechnostressthatisapartfrominternetaddiction.

Second,ourcross-culturalcomparisonshowssignificantculturaldifferencesintheeffectsof
internetandsocialmediaaddictions.Wearguedthatindividualism/collectivism,oneofHofstede’s
culturedimensions,couldberelevanttounderstandingtheeffectsofinternetandsocialmediaaddiction
ontechnostress.Aspeoplewithahigherlevelofindividualismtendtofocusmoreontheirpersonal
productivityandachievement,wearguedthattheeffectofinternetaddictionontechnostressshould
bestrongerforusersfromtheU.S.Theresultisalsoconsistentwithourhypothesis.Aspeoplewitha
higherlevelofcollectivismtendtobemoreinterdependent,wearguedthattheeffectofsocialmedia
addictionontechnostressshouldbestrongerforusersfromChina.Ourresultsconfirmthishypothesis,
showingdifferencesintherelationshipsbetweentheaddictionsandtechnostressforthetwocultures
inthisstudy.Additionally,findingthesignificantrelationshipbetweensocialmediaaddictionand
technostressevenwheninternetaddictionisinthemodelshowsthatsocialmediaaddictionisnot
simplyapartofinternetaddictionforahighlycollectivisticculture.

Wealsoobservedsignificantdifferencesforcontrolvariables.Lonelinesshasanegativeeffect
fortheU.S.butnotforChina.OnepossibilityisthatpeoplefromChinaaremoreinterconnected
andusesocialmediatomaintaintheirrelationships.Therefore,theeffectoflonelinessinChinais
supersededbythatofsocialmediaaddiction.PerceivedusefulnesshasapositiveeffectfortheU.S.
butnotforChina.AspeoplefromtheU.S.(anindividualisticculture)focusonmoreproductivity,
perceivedusefulnessisimportanttoinfluencetheirusageofsocialmedia,andit ispossiblethat
overemphasizingperceivedusefulnessleadtoahigherleveloftechnostress.Perceivedeaseofuse
canreducetechnostressforboththeU.S.andChina.However,theeffectofperceivedeaseofuseis
strongerforChina,whichisnotconsistentwiththeindividualisticorientationfocusingonproductivity.
OnepossibilityisthatsinceChinaisacollectivisticcultureandpeoplefromacollectivisticculture
aremorelikelytotakeadvantageofsocialmediatomaintaintheirsocialrelationships,thegreater
theperceivedeaseofuseofsocialmediais,thelesstechnostresswillariseastheusersmaintain
theserelationships.

6.2. Implications for Practice
Ourstudyalsohasimportantpracticalimplications.First,theresultsfromtwodatasetsshowthat
internetandsocialmediaaddictionarepositivelyrelatedtotechnostress.Therefore,practitioners
shouldbeawarethatexcessiveuseoftheinternetandsocialmedia,whetheraddictedornot,cancause
userstofeelanxiousandstressful,regardlessiftheyarefromtheU.S.orChina.Whendesigning
socialmediasites,sociallyresponsibledevelopersmaywanttoaddremindersforuserstotakebreaks
periodically.Forexample,ifusersstayforalongtimeonasiteforoneday,thesitecanpopupa

Table 5. Stone-Geisser (Q2) values

Construct U.S. China

SocialMediaAddiction .58 .50

Technostress .68 .53

HedonicUtility .83 .72

Loneliness .66 .55

PerceivedEnjoyment .71 .84

PerceivedEaseofUse .66 .61

PerceivedUsefulness .75 .74
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remindermessageforusers.Userscouldalsotaketheresponsibilityintotheirownhands.Browser
extensionssuchasWasteNoTime(http://www.bumblebeesystems.com/wastenotime)allowusersto
seehowmuchtimetheyhavespentonwebsitesandprovideblockingfromwebsitesforperiodsof
timeorafterusingitforaspecifiedperiodoftime.Ifusersaremadeawareofthesesimpletools,
theycanhavethepowertobreaktheaddictionand/orthenegativeeffectsofsocialmediausage.

Second,ourresultsshowthattheeffectofinternetandsocialmediaaddictionmaybedifferent
for people fromdifferent countries or regions.Developers canmakedesign choices that impact
multipledifferentconstituencieswithadegreeofconfidencegiventhatsimilarresultsshouldoccur.

Finally,theDiagnosticandStatisticalManualofMentalDisorders(DSM-5)hasnotrecognized
internetaddiction(andconsequently,SocialMediaAddiction)asamentaldisorder.Theseresults
shouldaddtothegrowingbodyofknowledgedemonstratingthenegativepotentialeffectsofthese
technologies.ItisourhopethattheDSMwilltrulyconsiderinternetaddictionforinclusionsothat
sufferersmaybeabletoreceivethehelptheyneed.

6.3. Limitations and Opportunities for Future Studies
Our study also has limitations. First, while we attempt to address generalizability to additional
environmentsbycollectingdata from twocountries/regions,our results can stillbe limited, and
futurestudiesareneededtotestourmodelinadditionalcountrieswithotherculturalbackgrounds.
Additionally,allrespondentswerestudents,sothefindingsmaynotbegeneralizabletothegreater
population. It is possible that the overall negative effects supported are amplified by students’
constantneedtousetheinternetfortheirstudies,andthatotherfactorsareconfoundingtheresults.
Asacounterpoint,itisalsopossiblethattheeffectsofthisstudyareunderstatedduetowell-known
issueswithstudentsubjects.Futurestudiesinthisresearchstreamshouldusenon-studentsamples
suchasworkingprofessionalsandstay-at-homeparentstodeterminegeneralizability.Second,there
arenumerousculture-relatedfactorsthatmayimpactthestrengthofthedifferencesbetweenthetwo
culturesexaminedhere.Bynotincludingmeasuresofculturaldifferencesinthestructuralmodel,
ourfindingsneedadditionalsupport.Futureresearchshouldincludespecific,measurablecultural
factorsinthemodeltodeterminespecificculturaldifferences.Third,theChinesegovernmenttakes
initiativestocontrolinternetusage.Althoughparticipantshaveotheralternativestovisit(e.g.,visit
Weibo instead of Twitter), such internet controls may influence their internet and social media
usages.Finally,allmeasuresweregatheredusingself-reportitems.Thoughself-reportedperceptions
aretraditionallyusedinthecollectionofcognitiveconstructs,pairingtheaddictionvariableswith
longitudinalmeasuresofinternetandsocialmediausageasdirectmeasureswouldbebeneficial.
Thesedirectmeasurespairedwithself-reportscalescouldbeusedtoprovidemorerobustfindings.

Notwithstandingtheselimitations,ourfindingsopenupanumberofinterestingopportunitiesfor
futureresearch.Oneopportunitymightbetofurtherexaminehowothersocialfactorscaninfluence
users’technostress.Futurestudiescanalsoexplicitlycollectculturalaswellasothercountry-level
variablesandexaminetheirmoderatingeffects.Researchersshouldconsidertheseculturaltraitswhen
investigatingdifferencesbetweencountriesorevenregionsaroundtheglobe.Evenasamoderator,
Hofstede’sculturaldimensionscanprovidevaluableinsightsintothereasonsfordifferencesfound.

7. CONCLUSION

WithdatacollectedfromtheU.S.andChina,wefoundthatbothinternetandsocialmediaaddictions
aresignificantlyassociatedwithincreasesinsocialmedia-relatedtechnostress.Besides,thestrength
oftheserelationshipsissignificantlydifferentforusersbetweentheU.S.andChina.Ourstudyshows
thatresearchersandpractitionersbothmustremembertoconsiderculturewhenexaminingsocial
mediaandtechnostressacrosscountries.
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ENdNOTES

1 Forthepurposesofthisstudy,bothterms(InternetAddictionandPIU)aretreatedassynonymous.
2 Theterm“structurallydifferent”followingtheliterature(ChenandZahedi,2016;LiuandWang,2018)is

usedtodifferentiatethescenariowhereonepathissignificantandtheotherisnotfromthatwhereboth
pathsaresignificant.OuranalysesalsoshowthatthesestructurallydifferentcomparisonsinTable4are
statisticallysignificant.
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APPENdIX A: MEASUREMENT

InternetAddiction(5-pointLikertScale)
ITA1Doyoufindthatyoustayonlinelongerthanyouintended?
ITA2Doyouneglecthouseholdchorestospendmoretimeonline?
ITA3DoyoupreferexcitementoftheInternettointimacywithyourpartner?
ITA4Doyouformnewrelationshipswithfellowonlineusers?
ITA5Doothersinyourlifecomplaintoyouabouttheamountoftimeyouspendonline?
ITA6Doesyourworksuffer(e.g.,postponingthings,notmeetingdeadlines,etc.)becauseofthe

amountoftimeyouspendonline?
ITA7DoyoucheckyourE-mailbeforesomethingelsethatyouneedtodo?
ITA8DoesyourjobperformanceorproductivitysufferbecauseoftheInternet?
ITA9Doyoubecomedefensiveorsecretivewhenanyoneasksyouwhatyoudoonline?
ITA10DoyoublockdisturbingthoughtsaboutyourlifewithsoothingthoughtsoftheInternet?
ITA11Doyoufindyourselfanticipatingwhenyougoonlineagain?
ITA12DoyoufearthatlifewithouttheInternetwouldbeboring,emptyandjoyless?
ITA13Doyousnap,yell,oractannoyedifsomeonebothersyouwhileyouareonline?
ITA14Doyoulosesleepduetolatenightlog-ins?
ITA15DoyoufeelpreoccupiedwiththeInternetwhenoff-lineorfantasizeaboutbeingonline?
ITA16Doyoufindyourselfsaying‘Justafewmoreminutes’whenonline?
ITA17Doyoutrytocutdowntheamountoftimeyouspendonlineandfail?
ITA18Doyoutrytohidehowlongyou’vebeenonline?
ITA19Doyouchoosetospendmoretimeonlineovergoingoutwithothers?
ITA20Doyoufeeldepressed,moody,ornervouswhenyouareoffline,whichgoesawayonceyou

arebackonline?
SocialMediaAddiction(7-pointLikertScale)
SMA1IoftenthinkaboutsocialmediasiteswhenIamnotusingthem.
SMA2Argumentshavearisenwithothersbecauseofmyuseofsocialmediasites.
SMA3IlosetrackofhowmuchIamusingsocialmediasites.
SMA4Ihavebeenunabletoreducemysocialnetworkingwebsiteuse.
Technostress(5-pointLikertScale)
SMRT1Iamunabletohandleschoolworkduetothetimespentusingsocialmedia.
SMRT2Ineedalongtimetounderstandandusenewsocialmedia.
SMRT3IfindthatyoungerstudentstendtoknowmoreaboutsocialmediathanIdo.
SMRT4Ioftenfindittoocomplexformetounderstandandusenewsocialmedia.
PerceivedEaseofUse(7-pointLikertScale)
PEOU1MyinteractionwithSocialMediaisclearandunderstandable.
PEOU2InteractingwithSocialMediadoesnotrequirealotofmymentaleffort.
PEOU3IfindSocialMediaeasytouse.
PEOU4IfinditeasytogetSocialMediatodowhatIwantittodo.
PerceivedEnjoyment(7-pointScale)
PENJ1Exciting:Dull
PENJ2Pleasant:Unpleasant
PENJ3Interesting:Boring
PerceivedUsefulness(7-pointLikertScale)
PUSE1UsingSocialMediaenablesmetoincreasemylearningandperforming.
PUSE2UsingSocialMediamakesiteasierformetoacquiretheinformation/knowledgeIneed.
PUSE3UsingSocialMediahelpsmegetusefulinformationonline.
HedonicUtility(7-pointLikertScale)
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SocialMediaenablesmetopursuepleasure,relaxation,and/orenjoymentmore...
HU1quickly
HU2effectively
HU3easily
Loneliness(4-pointScale)
LONE1Iamnolongerclosetoanyone
LONE2Ifeelcompletelyalone
LONE3Iamunabletoreachoutandcommunicatewiththosearoundme
LONE4Ifeelshutoutandexcludedbyothers
LONE5Peoplearearoundmebutnotwithme
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