


WeChat and PICC self-management
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Introduction

PeripherallyinsertedcentralcatheterdPICCs)havebecomean alternativeto the traditional
centralvenouscathetef(CVC). A PICCis usuallyinsertedby atrainednursewho decideso
attendand completespeciatraining regardingPICCinsertionandmanagemenfl]. PICCs
areverypopularamongChinesepatientsbecausef their simplicity,longindwellingtime,
high levelof safetyandlow cost[2]. Although patientsmustregularlymaintainthe catheter
afterdischargemostChinesepatientsarenot ableto punctuallyandcorrectlymaintaintheir
PICC]3], whichisrelatedto low educationlevels|ackawarenesgegardingthe importanceof
regularPICC maintenancegconomicdifficulties,andunevenlydevelopedechnologyand
medicalconditionsin variousareasHowever correctPICC maintenancas closelyassociated
with the PICCretentiontime andcomplicationrate[4], which highlightsthe importanceof
continuousnursingto help patientsperformregularmaintenancef their PICC.Themain
methodsfor this nursinginvolvefollow-up viatextmessageaelephonefamily visits,and out-
patientdepartmentvisits,althoughthesemethodscannotfulfil theincreasinglydiverseneeds
of patientsandareassociate@ith poorinformation transmissionhigh costsandhigh rates
of lossto follow-up.

TheWeChatapplicationwaslaunchedn 2011and hasbecomehe mostpopularsocial
mediaapplicationamongChinesepeople with manyresearcherexploringits applicationin
thefield of continuing nursing[5]. This applicationoffersintegratedvoice text,andimaging
sharingamongalargenumberof activeuserswith 549million monthly activeusersan 2016
[6]. Relativeto traditional medicalservices\WWeChatoffersseveraadvantagesncluding timely
ability to contactthe patient,a more personalizeépproachmore convenientoperation,and
lowercostg7]. Thisapplicationallowspatientsto communicatewith medicalstaff,sendpic-
turesandvideoatanytime andfrom anywhereandreceivgprompt medicalguidanceand
relatedinformation. This approachaddressethe spaceandtime limitations of medicalser-
vicesandallowsmedicalstaffto provideclassifiecand specificinformation to patientsduring
their follow-up.

Since2013 numerousstudieshaveexaminedhe useof WeChatin continuing nursingfor
PICCcasesalthoughmoststudieswverelimited by their smallsamplesizesand heterogeneous
studydesignsFurthermore ho systematiceviewand meta-analysibasexaminedhe effectof
WeChatfollow-up on the self-managemertf patientsdischargedvith PICCs.Moreover,no
guidelineshavebeenproposedor the self-managemerdf patientsdischargedvith PICCs.
Thereforethe presentstudyaimedto evaluatehe applicationof WeChatin this setting based
on clinicalresearcldata,to provideevidencdor healthcargrofessionalso makeclinical deci-
sionsanddevelopappropriatemethodsto promoteself-managemeramongpatientsdis-
chargedwith PICCs.

Methods

Search strategy

ThePubMed EmbaseCochrand_ibrary, ChinaBiologyMedicine,ChinaNationalKnowl-
edgelnfrastructure Wanfang Wiper, and BaiduScholadatabaseweresystematicalland
independentlysearchedy DH MaandKW ChengBecaus&/eChatwaslaunchedby Ten-
Centlinc. in 2011 the searctperiodwasdefinedas2011to April 2018.Thesearchwasper-
formedusingrelevantmedicalsubjectheadingskeywordsandaBoolearsearchstring,which
combinedsynonymsand MeSHterms(onlyfor the PubMedsearchSeeS1File.docx)to iden-
tify studieghatinvolveda WeChatfollow-up and patientswho received?ICCs.Thisbroad
searchstringwasselectedo avoidmissingstudieshat might fulfil theinclusioncriteria.
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Referencdistsfrom the identified reportsweremanuallysearchedo identify anyotherrele-
vantreports,andthe main researctgroupsin this field werecontactedo identify anyother
relevantstudiesTherewereno restrictionsregardinglanguagepublicationstatus pr patient
race/ethnicity.

Eligibility and exclusion criteria

Studiesvereconsiderectligibleif theyfulfilled the following criteria: 1) randomizedcon-
trolled trials (RCTs)thatinvolvedarobustrandomizationmethod(e.g. randomnumber
tablesor computer-basedandomization),2) patientswho were>18yearsold, 3) patients
with anindwelling PICC,4) aninterventiontime of >1 month, 5) anexperimentagroupthat
receivedNeChatfollow-up andacontrol groupthat receivedraditional follow-up,and6)
studieghat evaluatedtleastoneof the primary or secondarputcomedor the presentstudy.
Theprimary outcomewasdefinedasPICC-relateccomplicationsandthe secondarputcomes
weredefinedasself-careability, PICC maintenancalependencyknowledgemasteryand
patientsatisfactionThe exclusiorcriteriawere:1) repeatecpublication,2) reportswith
incompletedatathat could not be obtainedby contactingthe correspondingauthor, 3)
patientswith PICC-relateccomplicationsbeforethe study,and4) caseeportsor review
articles.

Study selection process

Tworeviewer§DH Ma andKW Cheng)independentlyassessdtietitlesandabstract®f the
searclresultsto determinetheir relevancendevaluatedhefull textsof all potentiallyeligible
studiesDisagreementa/ereresolvedriadiscussiorbetweerthe two reviewersandinvolve-
mentof athird reviewer(P Ding) if necessary.

Data extraction

Tworesearcher@DH Ma andKW Cheng)independentlyextractedhe datafrom theincluded
studiespnereviewercheckedhe dataextractionandextractedadditionaldatawhereneces-
sary,andafourth reviewercheckedll data.The correspondingauthorwascontactedn
instancesvith incompleteor uncleardata.Any disagreementsegardingthe dataextraction
wereresolvedviadiscussiorandinvolvementof athird reviewer(P Ding) if necessary.

Thefollowing datawereextractedisinga pre-preparediataextractionform (Seerablel):
basicstudycharacteristicge.qg. first author'sname yearof publication,country,research
type),samplesize interventionmeasuresnterventiontime, outcomeparametergPICC-
relatedcomplicationsself-careability, PICC maintenancalependencyknowledgemastery,
andpatientsatisfaction)(SeeTablel: Extractedandanalyzediataof this systematiditerature
review.)

Risk of bias assessment

Thequality of theincludedstudieswvasindependentlyassessdaly two researcherfHY Li and
P Wang)usingCochrane'sisk of biastool [8]. Table2 showsthe resultsof therisk of bias
assessmettasedn randomsequencegenerationallocationconcealmenthlinding of partici-
pantsandpersonnelblinding of outcomeassessmentjcompleteoutcomedata,selective
reporting,andotherbias.Eachevaluationcriterion hasthreeoptions(low, unclear,andhigh
risksof bias)andthereport'squalityis subsequentlgradedasA, B,or C. (Table2: Riskbias
assessmenmablefor eachincludedstudies)
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Table 2. Risk bias assessment table for each included studies.

Author random sequence allocation blinding of participants | blinding of outcome incomplete selective other quality
generation concealment and personnel assessment outcome data reporting bias grade
ChongjinWei Yes Unclear Unclear Unclear Yes Yes Yes B
2016
QinglanZhao No Unclear Unclear Unclear Yes Yes Yes C
2015
Huirong Ye Yes Unclear Unclear Unclear Yes Yes Yes B
2016
XiaohuiLi No Unclear Unclear Unclear Yes Yes Yes C
2016
JieZhao Yes Unclear Unclear Unclear Yes Yes Yes B
2015
XiaolanGong Yes Unclear Unclear Unclear Yes Yes Yes B
2015
Hualu Yes Unclear Unclear Unclear Yes Yes Yes B
2015
WeiWang Yes Unclear Unclear Unclear Yes Yes Yes B
2014
XuefangXu Yes Unclear Unclear Unclear Yes Yes Yes B
2015
Hongju Fan Yes Unclear Unclear Unclear Yes Yes Yes B
2016
XiaoyingWu Yes Unclear Unclear Unclear Yes Yes Yes B
2016
ZuyanFan Yes Unclear Unclear Unclear Yes Yes Yes B
2016
Lijie Zhang Yes Unclear Unclear Unclear Yes Yes Yes B
2016
CaixiaSun Yes Unclear Unclear Unclear Yes Yes Yes B
2016
Li Zhang Yes Unclear Unclear Unclear Yes Yes Yes B
2016
JinyeHe No Unclear Unclear Unclear Yes Yes Yes C
2016
XiuyanHuang Yes Unclear Unclear Unclear Yes Yes Yes B
2016
Li Wang Yes Unclear Unclear Unclear Yes Yes Yes B
2016
Qin Deng Yes Unclear Unclear Unclear Yes Yes Yes B
2016
SongfengWag Yes Unclear Unclear Unclear Yes Yes Yes B
2015
CaijuanHuang Yes Unclear Unclear Unclear Yes Yes Yes B
2016
YingyingCheg Yes Unclear No Yes Yes Yes Yes C
2018
Fengqing Yes Unclear Unclear Unclear Yes Yes Yes B
Zhang
2018
Rongrong Yes Unclear Unclear Unclear Yes Yes Yes B
Zheng
2017
Min Shao Yes Unclear Unclear Unclear Yes Yes Yes B
2017
(Continued)
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Table 2. (Continued)

Author random sequence
generation
HuanxiaZhao Yes
2017
Huigin Qu Yes
2017
Li Li Yes
2017
Liping Lin Yes
2017
Xiaojingjin Yes
2017
Lingli Hu Yes
2017
LihuaCao Yes
2017
CaiyingMeng Yes
2017
Shufandruan Yes
2017
Qiaoli Xu Yes
2017
LingmeiZhang Yes
2017

allocation blinding of participants | blinding of outcome incomplete selective other quality

concealment and personnel assessment outcome data reporting bias grade
Unclear Unclear Unclear Yes Yes Yes B
Unclear Unclear Unclear Yes Yes Yes B
Unclear Unclear Unclear Yes Yes Yes B
Unclear Unclear Unclear Yes Yes Yes B
Unclear Unclear Unclear Yes Yes Yes B
Unclear Unclear Unclear Yes Yes Yes B
Unclear Unclear Unclear Yes Yes Yes B
Unclear Unclear Unclear Yes Yes Yes B
Unclear Unclear Unclear Yes Yes Yes B
Unclear Unclear Unclear Yes Yes Yes B
Unclear Unclear Unclear Yes Yes Yes B

Yes: low risk of bias;unclear: unclearrisk of bias;No: high risk of bias

https://da.org/10.1371durnal.pon®202326.t002

Data analysis and statistical methods

The statisticabnalysisvasperformedusingReviewManagersoftwareg(version5.3.;Copenha-
gen:TheNordic CochraneCentre, The CochraneCollaboration,2014) A x*basedQ-testwas
usedto evaluatenter-studyheterogeneity9], which wasconsideredstatisticallysignificantat
P-valueof <0.1.If therewasno significantheterogeneityafixed effectmodelwasusedto
evaluatdhe point estimatesand 95%confidencdnterval (Cls),andarandomeffectmodel
wasusedif significantheterogeneityvasdetected10]. Resultof testswith dichotomousout-
comeswereexpressedsoddsratios(ORs)and 95%Cls,whichwereanalyzedisingthe Z-test.
Resultof testswith continuousoutcomeswvereexpressedsthe meandifference(MD) or
standardmeandifference(SMD) and 95%Cls.

Results
Search results

Asshownin Fig 1,252 reportswereinitially retrievedusingthe searchstrategyalthoughonly
204 reportswereretainedafterremovingduplicatesBasedn thetitlesand abstractsywe
excludedLO8reportsbecausa9 werereviews21 did not describeRCTs42 did not include
appropriateoutcomesy7 werenot original peer-reviewedand 19 did not fulfil the othereligi-
bility criteria. Basedn areviewof thefull texts,wealsoexcludeds0 reportsbecaus¢he full
textsof 17 could not beretrieved 25 providedtoo little information, 12 hadoverlappingdata,
andé did not describeRCTs.Two reportswereincludedaftertheinterventionof the third
reviewerbecaus¢hefirst two reviewerglisagreean thosestudiesinclusion. Therefore 36
reportswereselectedor the meta-analysis.
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Records identified through 5 papers identified through

database searching (n=247) manual search

¢ PubMed n=0
¢ EMBASE n=0
0 Cochrane Library n=0

¢ CBM n=58

=
=]
g
51
2
£
<
L

¢ CNKI n=102
14 Wanfang database n=43
¢ VIP n=28

¢ Baidu Scholar n=16

Records after duplicates removed
9‘ 48 of records excluded
(n=204)
Records screened Records excluded (n=108), with reasons:
(n=96) ] ¢ Review n=19
¢ NoRCT n=21

¢ Outcome index does not match n=42
¢ No original, peer-reviewed article n=7

¢ Eligibility criteria do not meet n=19

Full-text articles excluded (n=60), with reasons:

z Divergent literature(n=2) Full-text articles

E Accepted after The third furthAerl ef/fxluation for > ¢ No full-text available n=17

5 party arbitration eligibilit (n=34) ¢ Too little information provided n=25
¢ data overlap n=12
¢ NoRCT n=6

Studies included in quantitative synthesis
(meta-analysis)

(n=36)

Fig 1. Preferred reporting items for systematic reviews and meta-analyses flowchart depicting the study
identification, screening, eligibility and inclusion process.

https://i.org/10.1371durnal.por.0202326.901L

Study characteristics

Themain characteristicef the 36 studiesareshownin Tablel. This meta-analysisvaluated
5,285 casedncluding 2,662 case@ the WeChatfollow-up groupand2,623 casedn thetradi-
tional follow-up group. Thenumbersof case$n eachstudyrangedfrom 25 [11] to 200 [12].
All studyparticipantshad PICCsandwerefollowed-upfor 2-12 months,with intervention
durationsof 1 monthin 3 studie§12+14],>1 month in 22 studieg15+36],anduntil the
PICCwasremovedn 11 studiesTwenty-ninestudieq11+13,17,19+2426+2931+45]
reportedthe primary outcome(cathetercomplications)whichincludedcathetebreakage,
catheteiinfection, catheteiblockagethrombosis and puncturepoint bleeding Twenty-eight
studieq11+16,18,19,21+2325+2729+33,3536,40+46]reportedthe secondarputcomes,
including 3 studieq18,21,27]thatreportedself-careability, 16 studieq11,15,18,23,25,26,
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30,32,33,35,40+4345,46] that reportedpatientsatisfaction]1 studieq13,14,16,19,22+23,
29,31,32,35,43that reportedPICC maintenancalependencyand 8 studieg12,14,15,21,
26,27 30,44] thatreportedknowledgemastery AlthoughWeChatwasusedin the experimen-
tal groupfor all 36 studiesWeChatwascombinedwith otherfollow-up methods(QQ isan
instantmessagingoftwarebasedn Internetdevelopedy Tencenton Februaryl0,1999 out-
patient,or telephone)n 4 studieq13,15,25,37].(Tablel: Extractedand analyzediataof this
systematiditeraturereview.)

Methodological quality

Thequality of the includedstudiesvasassessadsingthe ReviewManagermuality assessment
tool. Therandomsequencgeneration(selectiorbias)wasconsideredow-risk in 33 studies
andhigh-riskin 3 studiesNone of the studiesnvolvedallocationconcealmentselection
bias).Onestudyhadahigh risk basedn non-blinding of the participantsand personnelper-
formancebias),while the otherstudiesdid not report this parameterBlinding of outcome
assessmeiftietectionbias)wasconsideredow-riskin 1 study,while the other studiesdid not
reportthis parameterAll studieshadlow risksof biasbasedn incompleteoutcomedata
(attrition bias),selectiveeporting (reporting bias),and othersource®f bias(Table2). Based
on thoseresults 32 studieswereassigned quality gradeof B and4 studieswvereassignec
qualitygradeof C.(Table2: Riskbiasassessmemablefor eachincludedstudies)

Outcome for meta-analysis

Effects on PICC-related complications after discharge. Theresultsof the meta-analysis
for PICC-relateccomplicationsafterdischargeareshownin Fig 2. Twenty-ninestudieg11+
13,17,194£2426+29 31+45]evaluatedhis outcomeandafixed effectmodelwasusedbecause
therewasno significantinter-studyheterogeneityX? = 30.03df = 28,12 = 7%,P = 0.36) The
resultsrevealed significantlylowerrisk of PICC-relateccomplicationsan the WeChatgroup
thanin thetraditional follow-up group (OR:0.23,95%CI: 0.19+0.27P < 0.00001)Fig 2).

Effects on patients’ self-care ability. Theresultsof the meta-analysifor self-careability
afterdischargereshownin Fig 3. Threestudieq18,21,27] evaluatedhis outcomeanda
fixed effectmodelwasusedbecaus¢herewasno significantinter-studyheterogeneityX? =
2.08df = 2,12 = 4%,P = 0.35) Theresultsrevealedignificantlybetterself-careability in the
WeChatgroupthanin thetraditional follow-up group (MD: 36.4195%CI: 34.68+38.14,

P < 0.00001)Fig 3).

Effects on patient satisfaction. Theresultsof the meta-analysifor patientsatisfaction
areshownin Fig4. Sixteerstudieq11,15,18,23,25,26,30,32,33,35,40+4345,46] evaluated
this outcomeandafixed effectmodelwasusedbecaus¢herewasno significantinter-study
heterogeneityX? = 7.82,df = 15,12 = 0%,P = 0.93) Theresultsrevealedignificantlybetter
patientsatisfactionin the WeChatgroupthanin thetraditional follow-up group(OR:6.20,
95%Cl: 4.32+8.90P < 0.00001)Fig4).

Effects on PICC maintenance dependency. Theresultsof the meta-analysifor PICC
maintenancalependencyreshownin Fig 5. Elevenstudieq13,14,16,19,22,23,29,31,32,
35,43] evaluatedhis outcomeandafixed effectmodelwasusedbecaus¢herewasno signifi-
cantinter-studyheterogeneityX? = 9.68,df = 10,12 = 0%,P = 0.47) Theresultsrevealedig-
nificantly higherdependencen cathetermaintenanceén the WeChatgroupthanin the
traditional follow-up group (OR:4.27,95%Cl: 3.35+5.44P < 0.00001)Fig5).

Effects on knowledge mastery. Eightstudieq12,14,15,21,26,27,30,44] evaluated
knowledgemasteryalthoughameta-analysisould not be performedbecauseélifferenttools
wereusedto evaluateahis masteryLi etal.[14] usedaself-administeredjuestionnairewith 4
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0Odds Ratio

0Odds Ratio

88 29% 0.29(0.11,0.77)
38 1.7% 0.29(0.08,1.01)
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Fig 2. Forest plot diagram showing complications of patients with PICC after discharge in WeChat group and
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dimensionsand 25itemsregardingbasicPICCknowledgeactivitiesmovementand observa-
tion of complicationsWu etal.[21] and Zhengetal.[27] useda self-administeredjuestion-
naire (3 dimensionsand 17items,with higherscoresndicating betterknowledgemastery)
andevaluatedhe questionnaire'sontentvalidity, which revealeda contentvalidity index
(CVI) of 0.922anda Cronbach'salphacoefficientof 0.874 Zhaoetal.[15] useda self-adminis-
teredscaleegardingvariousfactors suchasdressingshoweringactivities,and complication
prevention.Chengetal.[26] andLin [30] usedself-administeredjuestionnairesalthoughthe
specificcontentswerenot reported.Li etal. [44] useda self-administeredjuestionnairghat
included30itemsthataddressethe main points of daily life, preventionof complications,
andemergencynanagemenftThatquestionnairehada CVI of 0.938anda Cronbach'salpha
coefficientof 0.957 Jinetal.[12] useda self-administeredjuestionnairghatincluded10
itemsthat addressedoutine maintenancef the PICC,self-observatiorabnormalsituation
managementatheterprotection,andpreventionof complicationsTheresultsof the eight
studiesrevealedignificantlygreateiknowledgemasteryin the WeChatexperimentagroups
thanin the control groups(P < 0.05).

Discussion

To thebestof our knowledgethis is thefirst meta-analysif assesself-managemergmong
patientsdischargedvith PICCsbasedn follow-up usingtraditional methodsor WeChat.In
the presentstudy,PICC self-managementvasevaluatedasedn the patients'ability to pro-
tectthe PICC, performactivities observeandaddressomplicationsacquirePICC-related
knowledgeandimprove cathetermaintenancalependencyThesdactorscanhelpprevent
catheter-relatedomplicationsandimproveboth catheterand patientsafety{47].

WeChat follow-up can help prevent PICC-related complications

Themeta-analysisevealedhat,among4,404subjectsn 29studieg11+13,17,19+2426+29,
31+45]WeChatfollow-up reducecdtherisk of PICC-relateccomplicationsChengetal.[26]
reportedthat WeChatfollow-up resultedin anapproximatelyl 0%reductionin PICC-related
complicationgrelativeto telephonéollow-up. Similarly,Ruanetal.[34] reportedthat WeChat
follow-upresultedin a12.5%reductionin PICC-relateccomplicationsrelativeto outpatient
follow-up. Zhang[36] alsoreportedthat WeChatfollow-up reducedPICC-relateccomplica-
tions by approximately20%relativeto educationat dischargewhile Zhu etal. [48] reported
that WeChatfollow-up reducedPICC-relateccomplicationsby approximately31%relativeto
agroupthatreceiveda PICCeducationmanual.ln this context,WeChatfollow-up canhelp
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reducetheincidenceof PICC-relateccomplicationsbecausé allowsthe usergto rapidly
exchangémagesmessagesudiorecordingsandvideosvia WeChatgroupsthat allowoneor
more patientsand healthcargrofessionalso communicatan atimely manner[49]. Further-
more,whenhealthcarg@ersonnehrenot immediatelyavailablepatientscancommunicate
with eachotherunderthe guidanceof aspecialisf50]. This approachis more convenientand
effectivethantraditional follow-up methodsthat typicallydo not allowthe patientto rapidly
createanduploadimaged51,52]. Moreover,WeChatallowspatientsto receivetimely infor-
mationregardingPICC-relateccomplicationsaswell asdirectionsto maintainthe PICCand
avoidor correctthesecomplications.

WeChat follow-up can improve self-care ability

Themeta-analysigevealedhat,among500subjectsn 3 studieq18,21,27], WeChatfollow-
up wasbetterfor improving patients'self-careability thantraditional follow-up. Wu etal.[21]
evaluate@00patientswhoweredischargedvith PICCsandfollowedfor 3 months,with the
WeChatgrouphavingsignificantlybetterself-careability thanthe control group. Thus, it
appearshat WeChat-basedontinuing nursingis more effectivethantraditional nursing
methodsin this setting.Thisis likely becausé¢hetraditional follow-up methodsfor PICC
maintenancen Chinacannotmeetthe need=f patientsandtheir family, andhaveeffectghat
graduallyweakerovertime. Moreover the traditional methodshavelimited interactions poor
abilitiesto helpthe patientslearnand complywith the requiredmaintenanceandinsufficient
personalizationwhich canall negativelaffectpatients'self-careability. For examplepatients
whoresidein rural settingsandhavelimited educationrequiregreatempersonnelfime, and
financialresourceso ensurethattheymaintaintheir PICC.In addition, mostpatientsand
their familiesperformmaintenanceat home,but maynot beableto reador comprehendhe
maintenancenanual.WeChatfollow-up effectivelyaddressethesdssuesy allowingstaffto
sendvideosexplainingthe PICC maintenancewhich canbewatchedat anytime andsubse-
quentlyallowthe patientto improvetheir self-careability by repeatedlyatchingthe video.
Thereforethis methodcanallow patientsto perform out-of-hospitalmaintenancewhich
improvestheir quality of life andreduceghe burdenon their familiesandthe healthcare
system.

WeChat follow-up can increase patient satisfaction

Themeta-analysisevealedhat,amongl,957subjectdn 16studieqg11,15,18,23,25,26,30,
32,33,35,40+4345,46], WeChatfollow-up significantlyimprovedpatientsatisfactiorrela-
tive to traditional follow-up. Zhangetal.[46] reportedthat WeChatfollow-up provideda
12.3%increasen patientsatisfactioramongdischargegatientswith PICCsrelativeto tele-
phonefollow-up.Lin [30] alsoreportedthat WeChatfollow-up providedan 18.85%ncrease
in patientsatisfactiorrelativeto educationat dischargewhile Xu etal.[35] reportedthat
WeChatprovideda 30.43%ncreasen patientsatisfactiorrelativeto outpatientfollow-up.
Thesdmprovementsarelikely relatedto the technologybehindWeChatallowingpatientsto
receivemore dynamicandeasilyunderstoodguidancerelativeto traditional follow-up
methodswhich allowsthemto understandand masterthe requiredmaintenanceactivities.
Furthermore WeChatallowspatientsto receivethis information atanytime andin any
place whichimprovesthe effectof the nursingfollow-up. Moreover, WeChatallows
patientsto receiveanswergrom healthcargrofessional realtime, andalsoto sendpic-
turesandvideosthatallowthe healthcargrofessionato betterrespondto the patient's
query[53].
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WeChat follow-up can increase catheter maintenance dependency

Themeta-analysisevealedhat,amongl,668subjectsn 11studieqg13,14,16,19,22,23,29,
31,32,35,43], WeChatfollow-up significantlyimprovedcathetermaintenancelependencyy
10+40%elativeto traditional follow-up. In this context,the catheter'©ehaviordirectly affects
its servicdife andability to deliverthe desiredtherapeuticeffect{54]. Although Chinese
patientswith PICCstypicallyhavepoor maintenancedependencytraditional follow-up meth-
odsdo not providetimely and high-qualityinformation transmissiorto the patient. Moreover,
manypatientsdo not receivereimbursemenfor PICC-relatednaintenanceexpensesyhich
canleadthemto believethat delayingmaintenanceansavehemmoney.In this context,Lyu
etal.[55] followed108patientswith headandneckcancerdor 6 monthsandfound that
WeChatfollow-up wasassociatewvith bettervaluedor time consumption,economiccost,
loss-to-follow-uprate,and patientsatisfactior(vs.telephondollow-up). Other studieq19, 23]
havealsodemonstratedhat WeChatfollow-up improvescathetemaintenancedependence
relativeto telephondollow-up. A specializedVeChatplatform allowsnursego sendpatients
maintenanceemindersandillustratethe negativeeffectsof not performingmaintenance,
whichwill hopefullychangehe patient'sperceptionandwillingnesso performPICC
maintenance.

WeChat follow-up can improve patients’ knowledge regarding PICC

Eightstudieq12,14,15,21,26,27,30,44]evaluatetnowledgemasteryusingdifferent
tools,which precludedameta-analysiddowever all 8 studiesrevealedhat WeChat
wasassociateavith improvedknowledgerelativeto traditional follow-up. Thisis likely
becauséraditional follow-up relieson the patientpassivelacquiringknowledgeviadis-
chargeeducationtelephonédnstructions,or an educationmanual,while mostpatients
activelydesireto understandheir own diseasereatmentmethods rehabilitationmethods,
andhealthcareafterdischargeTraditional follow-up methodscanpartially satisfythese
desiresalthoughit isrelianton passiveacquisitionof knowledgeandthe effortsof nursing
staff[56].

Patientavith PICCshaveweakenedmmunity andanimpairedself-imagesaresultof
their condition andneedfor a PICC,which canreducetheir willingnessto perform public
activities Electronicinformation disseminatiorcanhelpaddresshisissueassmartphones
haveallowedindividualsto seekinformation atanytime andin anyplaceto makefull useof
their fragmentedscheduleMoreover,onestudyfound that 70%of respondentsearchedor
medicalinformation online,including 50.98%of individualswho searchedhe internetfor
questiongegardingsymptomemergencgs7]. An Americanstudyalsorevealedhat 55%of
Americanadultssearchedheinternetfor information regardinghealthand medicalcareat
leastoncepermonth, with 47%reportingthattheinformation influencedtheir treatmentand
decision-making58]. In developeatountriesthe useof online networksfor post-hospitafol-
low-up hasbecomeuniversalwith Wantlandetal. [59] reportingthat promoting healthy
behavioronline wasmore effectivethan non-networkinterventionsin influencingpatients’
knowledgeandbehaviorathangesHowever patientsrequirea professionahndreliableplat-
form to ensurethattheyreceiveaccuraténformation, and WeChatfollow-up platformsin
Chinahelpaddresghesdssuesy providing patientswith accesto professionateamsand
knowledgeregularlyupdatedinformation, picture- andvideo-base@xplanationsand posi-
tive interactionswith healthcargrofessionaldMloreover,Lyu etal.[55] reportedthat WeChat
interventionsweremorelikely to createafriendly relationshipbetweerthe patientandnurse
(vs.telephondnterventions) which makeghe patientmorelikely to trust andfollow the
nurse'sguidance.
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Advantages of WeChat follow-up

WeChatis afreeapplicationthat waslaunchedn 2011andhad806million monthly active
Chineseuserg>94%of smartphonesjn the secondquarterof 2016.This applicationallows
theuserto rapidly sendfreevoiceandtextmessagesjdeosandpictures,aswellasshare
streamingcontentand notescreatedusinga®voicenotepad® WeChatalsofeaturesavoicecall
featurecanis verysimilarto astandardcellphonecall. Userscanstoretheir electronicmedia
(e.g. text,pictures,videosandaudio)to convenientlyandrepeatedlywiewthemin thefuture.
Thesdilescanbesharedone-to-oneor with multiple peoplethroughagroupmessagindea-
ture. WeChatis availabldor mostmobile platforms(e.g.iPhone Android, WindowsMobile,
SymbianandBlackBerry)andis offeredin avarietyof languagenterfacesAlthoughWeChat
itselfcannotreducetheincidenceof PICC-relatedcomplicationsit canallowhealthcargro-
fessionalso disseminaténformation and helppatientsunderstandand performtheir PICC
maintenanceThis providespatientswith ahigh levelof satisfactiorand PICC-relatecknowl-
edgewhichislikely whatcausedhereductionin PICC-relateccomplicationsFinally,
WeChatis verysimplyto operateevenfor illiterate usersandis accessible abroadage
range(e.g.3+70yearsold), which allowsit to effectivelyimprovethe quality of follow-up.

Insufficiencies of WeChat follow-up

AlthoughWeChatallowsnursego disseminaténformation, the nursehasno wayof knowing
whetherthe patienthasviewedthatinformation. Thus,it would beusefulto includeafeedback
function to allowthe sendetto determinewhetherthe recipienthasviewedthe messagesec-
ond, WeChatrelieson accesto amobile network,which maymeanthattraditional follow-
upsaremore appropriatewhenmobileaccesss not regionallyavailableThus,it is possible
thatacombinationof WeChatandtraditional follow-up methodsmayhelpimprovefollow-up
quality.

Study limitations

Thepresentstudyhasseveramethodologicalimitations. First, the overallquality of the 36
includedstudieswasrelativelylow, and oneoutcome(knowledgemastery)could not beevalu-
atedin the meta-analysibecausef heterogeneityn the evaluatiortools.Thereforethe
resultsof this meta-analysishouldbeinterpretedcautiously andlargehigh-qualityRCTsare
neededo confirm our findings. Secondthe meta-analysidid not considerthe specific
WecChatinterventionmethodologyandfrequencywhich shouldbeevaluatedn future
studies.

Summary

In conclusionthis systematiceviewand meta-analysisevealedhat WeChatfollow-up
improvedPICC self-managementlativeto traditional follow-up methodswith moderate
beneficiakffecton PICC-relateccomplicationsHowever further well-designedargepro-
spectivestudiesareneededo validateour findings.
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