


accurate. Health workers noted the importance of community education for some sample

types. The online survey was conducted in April–May 2023 with 98 starting the question-

naire and 81 completing it. Regarding barriers to implementing diagnostics, the highest

agreement items related to feasibility, rather than acceptability. No evidence of significant

differences was found in responses pertaining to community acceptability based on partici-

pant characteristics.

Conclusions

All of the indicators included were generally deemed acceptable by all stakeholders in Tan-

zania, although community education around the benefits and risks of different sample

types, as well as addressing issues around feasibility, will be key to successful, sustainable

integration of these indicators into trachoma programs.

Author summary

Trachomaisadiseasethatcausesblindnessthroughconjunctivalinfectionwith thebacte-
rium Chlamydia trachomatis. Trachomais targetedfor globaleliminationby2030.To
knowwhetherpopulation-levelinterventionsarerequired,wemustknowhowintensely
conjunctivalC. trachomatis isbeingtransmittedin apopulation.Thecurrentproxyrec-
ommendedby theWorld HealthOrganizationisprevalenceof aclinicalsignof active
(inflammatory)trachoma:trachomatousinflammationÐfollicular. However,this indica-
tor hasseveraldrawbacks.Policy-makersareconsideringtheutility of anumberof com-
plementaryindicators,includingconjunctivalphotographyandtestsfor infectionand
serology.

Wesoughttheopinionsof differentstakeholdersto determinetheacceptabilityand
feasibilityof complementaryindicatorsfor usein trachomaprograms.In Tanzania,we
undertookfocusgroupdiscussionswith communitymembersandin-depthinterviews
with publichealthpractitioners.Wealsoconductedanonlinesurveyof globalstakehold-
ers.Wefound thatall theproposedtesttypeswereacceptableto stakeholdersin Tanzania;
commonthemesincludednot wantingunduediscomfortandapreferencefor testtypes
perceivedto beaccurate.Communityeducationandbuilding trust wasdeemedcritical.
Fromtheonlinesurvey,themostagreed-uponbarriersto implementationof eachmethod
wererelatedto concernsaboutfeasibility,ratherthanacceptability.

Introduction
Trachomaisaneglectedtropicaldisease(NTD) thatcausesblindnessasaresultof repeated
conjunctivalinfectionby thebacteriumChlamydia trachomatis (Ct). [1] Transmissioninten-
sity isestimated,for programmaticdecision-making,viafield gradingof theclinicalsigntra-
chomatousinflammationÐfollicular (TF).A majorgoalof theWorld HealthOrganization
(WHO) Alliancefor theGlobalElimination of Trachomais thereductionof TF prevalencein
1±9-year-olds(TF1±9) to<5%in all formerlyendemicdistrictsworldwide,contributing to the
achievementof globaleliminationof trachomaasapublichealthproblem.[2] A keycompo-
nentof theWHO-recommendedSAFE(surgery,antibiotics,promotion of facialcleanliness
andenvironmentalimprovement)strategythat isdesignedto beusedto achievethis targetis
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massdrugadministration(MDA) of antibioticsto clearinfection.Thenumberof MDA
roundsisdependenton thecategoryof TF1±9within anevaluationunit (generallyequivalent
to adistrict) asmeasuredbypopulation-basedprevalencesurveys[3] on theassumptionthat
TF1±9iswell-correlatedwith prevalenceof Ct infection.

However,TF1±9hasseverallimitationsasthesoleindicator for trachoma.First,therelation-
shipbetweenTF1±9andinfectionisnot predictable,[4] especiallypost-MDA,[5] andthe
reductionin TF1±9oftenlagsbehindthereductionin Ct infection.[6] Second,conjunctivalfol-
licles(thefeaturesthat leadto adiagnosisof TF) arenot necessarilyspecificto trachoma,
sometimesoccurringdueto othercauses.[7] Furthermore,in areaswith low prevalenceof tra-
choma,it becomesbothcostlierto train field graders[8] andmoredifficult for gradersto pass
theinter-graderagreementtest.[9±11]

Therehasbeenongoingresearchinto indicatorsthatcouldbealternativeor complemen-
tary to TF,includingconjunctivalphotography,[12] testsfor ocularCt infection,[5] andserol-
ogyto assessanindividuals'previousexposureto Ct infectionbydetectingantibodiesto the
pathogen.[13] It is important to notethateachof theseindicatorsmeasuresadifferentsignal:
clinicalgrading(both field-basedandthroughphotography)measuressignsof inflammation,
infectiontestsareadirectmeasureof current infectionwith Ct, andserologymeasuresahis-
tory of previousexposureto thepathogen.Therefore,eachof theseindicatorscouldprovide
differentmeasuresof thepublic-healththreatcausedby trachoma;i.e.,indicatorsshouldbe
considered"complementary"ratherthan"alternative"to eachother.

FollowingaWHO meetingin 2016reviewingexistingdata,it wasconcludedthat therewas
insufficientevidenceto supportroutineuseof Ct infectionor serologyteststo inform tra-
chomaeliminationprograms.[14] However,aWHO informal workshopin December2021
supportedtheuseof age-stratifieddataon Ct infectionandserologicaldataon thepresenceof
anti-Ct antibodiesfor decision-makingin districtswhereTF1±9eitherremainsator abovethe
5%eliminationthresholdat thesecondimpactsurvey(districtswith "persistent"TF) following
MDA interventions,or falls<5%but subsequentlyreturnsto�5%during thesurveillance
periodaftercessationof MDA (districtswith "recrudescent"TF). [15]

WHO isnowproducingguidelineson theuseof serologyin trachomaeliminationpro-
grams.Aspartof theguidelinedevelopmentprocess,theGuidelineDevelopmentGroupmust
considerboth theacceptabilityof theproposedinterventionandthevaluesandpreferencesof
thepeopleaffectedby therecommendations,whichwill partiallydeterminethestrengthof any
recommendations.[16] Therehavebeenmanystudiesconductedthat incorporateconjuncti-
valphotography,infectiontesting,andserologyandanecdotally,refusalsof thesetesttypes
seemto berare;however,responseratesarenot oftenreported.Additionally,studiesareoften
donein placeswith establishedprogramswhichmaybiastowardfavorableresponseratesas
thesecommunitieshavebeenwell-sensitizedto trachomaresearchactivities.

Researchto datehasindicatedthevaluecomplementaryindicatorscouldhavefor trachoma
surveillancepurposes.A literaturereviewassessingpost-eliminationsurveillancesystemsfor
multiple diseases,including trachoma,suggestedthatopportunitiesfor inclusionof infection
testingandserologicalmarkersin trachomaeliminationsettingscontinueto beexplored.[17]
A 2019surveyof stakeholdersfound that thetop-citedbarrier to trachomaeradicationis inad-
equatesurveillancetoolsandsystemsto monitor for recrudescence.[18] While eradicationisa
differentgoalthaneliminationasapublichealthproblem,theneedfor practicalstrategiesto
measuretrachomaafterthecessationof MDA remains.

With 2030asthetargetfor globaleliminationof trachomaasapublichealthproblem,[19]
abetterunderstandingof theacceptabilityandfeasibilityof complementaryindicatorsfor tra-
chomadetectionbyall stakeholdersisurgentlyneeded.In thisstudy,weaimedto determine
theopinion of awidevarietyof stakeholdersthroughamixed-methodsapproach:aqualitative
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studyof communitymembersandpublichealthpractitionersin Tanzania,followedbyaquan-
titativeonlineglobalsurveyof stakeholders.

Methods

Qualitative study in Tanzania

Ethics statement. Thequalitativestudywasapprovedby theLondonSchoolof Hygiene
& TropicalMedicineResearchEthicsCommittee(Ref:28028),theTaskForcefor Global
Healthethicalreviewbody,andTanzania'sNationalInstituteof MedicalResearch(Ref:
NIMR/HQ/R.8a/Vol.IX/4123).Work wasconductedin collaborationwith Tanzania'shealth
ministry throughtheNationalNTD Control Programme,region-anddistrict-levelhealth
departments,andvillageleaders.Written, informedconsentwasobtainedfrom all participants
prior to their inclusionby trainedresearchassistantsfluent in thelocallanguages(Swahili
and/orMaa)with animpartialwitnesspresentfor illiterateparticipants.Permissionto record
thefocusgroupdiscussions(FGDs)andin-depthinterviews(IDIs) andpublishquoteswas
obtainedatenrollment.

Setting/sampling. Tanzaniawaschosenbasedon thesupportof its healthministry, his-
tory andstrengthof its trachomaprogram,presenceof districtswith persistentandrecrudes-
centTF aswellasdistrictshavingmettheeliminationthreshold,andaccessto the"Maasai
corridor",anareaspanningtheKenya-Tanzaniaborderwith high levelsof persistentand
recrudescentTFamongpastoralistsincludingtheMaasaiethnicgroup.FGDswith community
memberswereconductedin four districtsin Tanzania,consistingof two districtswith TF1±9

<5%andtwo with TF1±9�5%atmostrecentsurvey,chosento berepresentativeof pre-and
post-eliminationsettings.Districtswerechosenin threeselectedregions(Dodoma,Singida,
andArusha)to ensureadiversityof trachomaprogramexperience,geographiclocation,and
ethnicgroup.ThecurrentTF1±9categoryin Tanzaniaandthefour selecteddistrictsareshown
in Fig1.Within eachchosendistrict, two villageswererandomlyselectedfor theFGDsby
assemblingalist of all villagesin eachdistrict,assigningeachvillagearandomnumber,and
selectingthetwo villageswith thelowestrandomlygeneratednumbers.

For theFGDs,communitymembersaged18±60yearswhohadexperiencecaringfor chil-
drenwereeligibleto participate.Participantswereidentifiedusingasnowballsampling
approach,[21] with indexparticipantschosenby thevillageleader.Snowballsamplingcontin-
ueduntil thetargetgroupsize(n = 10)for eachFGDwasreached.SeparateFGDswereheld
with menandwomen.

IDIs wereconductedwith publichealthpractitionersin Tanzania.Wesoughtinterviews
with awidevarietyof publichealthpractitioners,including laboratorypersonnel,NTD pro-
gramofficers,andnon-governmentalorganization(NGO) programstaffatall levels.Partici-
pantswereselectedbasedon experienceworking in NTD programsandtheir availability,with
atargetof 2±3respondentsfor eachof thethreeregionsselectedfor FGDs,pluspractitioners
at thenationallevelwhowerebasedin Dodoma.

Data collection. FGDsandIDIs wereconductedby trainedresearchassistantsin thepar-
ticipants'preferredlanguageusingpre-designedtopicguides(S1File),exploringthemessuch
aspreviousexperiencewith eachof thetesttypes:TF statusviafield gradingandphotography,
infectiontesting,andserology,aswellas(for communitymembers)thoughtsaboutthediffer-
entsamplecollectionmethods:field grading,conjunctivalphotography,eyeswabs,anddried
bloodspots,and(for publichealthpractitioners)thoughtsaboutthefeasibilityof eachtest
type.In theFGDs,visualaidswereusedto helpparticipantsunderstandthedifferentsample
collectionmethods.Sessionswererecordedusinganelectronicaudiorecorder,transcribedby
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anativespeakerandthentranslatedby theminto English.Translationswerecheckedfor accu-
racyby theresearcherwhocarriedout datacollection.

Data analysis. Transcriptswereenteredinto thequalitativedatamanagementsoftware
Nvivo [22] andcodedbasedon bothana priori list of codespertainingto eachtesttype(S2
File)aswellasbroaderemergentthemes.Theframeworkmethodfor contentanalysis[23] was
usedto chartdatainto aframeworkmatrix.For theFGDs,comparativeanalysiswasdoneto
compareresponsesbetweencommunitiesbasedon genderandsetting(TF1±9�5%or TF1±9

<5%).Thecodingframeworkandanalysisplanwerereviewedbyasecondresearcherprior to
finalizationof analysis.For theIDIs, responsespertainingto strengthsandbarriersfor eachof
thesampletypeswereusedto formulatethestakeholdersurveyquestionnaire.

Quantitative survey of stakeholders

Ethics statement. Thequantitativesurveywasapprovedby theLondonSchoolof
Hygiene& TropicalMedicineResearchEthicsCommittee(Ref:28589)andtheTaskForcefor
GlobalHealthethicalreviewbody.Informedconsentwasobtainedelectronicallyin thepre-
ferredlanguageof theparticipant,from thefour languagesavailable:English,Spanish,French,
andPortuguese.All questions(otherthanconsent)wereoptional,andthesurveyresponses
wereanonymous.At theendof thesurveywindow,surveydataweredownloadedfrom Sur-
veyMonkey[24] prior to deletionof thesurveyanddatafrom theplatform.

Setting/sampling. Stakeholdersworking in trachoma,includingnationalprogramcoor-
dinatorsor othernationalprogramstaff,membersof NGOs,donor organizations,andaca-
demicorganizationswereaskedto participatein anonlinesurveyto assesstheir agreement
with thestrengthsandbarriersto eachtesttypeidentifiedby theIDIs with Tanzanianpublic
healthpractitioners.Stakeholderswererequiredto beovertheageof 18years.A list of email
addressesof stakeholdersmeetingtheseinclusioncriteriawasassembledusingpublicly

Fig 1. Map of the four districts selected for the study and their current trachomatous inflammation—follicular

(TF) prevalence category in children 1–9-years-old, Tanzania. Theboundariesandnamesshownandthe
designationsusedon thismapdo not imply theexpressionof anyopinion whatsoeveron thepartof theauthors,or the
institutionswith whichtheyareaffiliated,concerningthelegalstatusof anycountry,territory, city or areaor of its
authorities, or concerning thedelimitation of its frontiersor boundaries.Prevalencecategorysource:TrachomaAtlas.
[20] BasemapprovidedbyGADM.

https://doi.org/10.1371/journal.pntd.0011941.g001
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availablesources,suchasorganizationalwebsites,publications,andmeetingreportswith par-
ticipant lists.Snowballsamplingwasemployedbyaskingkeymembersof partnerorganiza-
tionsto recommendadditionalstakeholders.Wesolicitedresponsesfrom asmanypeopleas
possiblewhometour criteria.

Data collection. Theonlinesurveybeganduring theannualmeetingof theWHO Alli-
ancefor theGlobalElimination of Trachomaby2020(GET2020)heldin Istanbul,Turkïye,in
April 2023.TheGET2020meetingconvenesavarietyof stakeholders;representativesfrom all
trachoma-endemic,formerly-endemic,andsuspected-endemiccountriesareinvited,aswell
asmembersof relatedNGOsandacademicor researchorganizations.Thesurveywashosted
on SurveyMonkey.[24] A link to thesurveywasavailableviaemailsentto thepreviously
assembledlist of emailaddresses,throughadvertisementsat theGET2020meeting,and
throughaposton thesocialmediaplatformX (formerlyknownasTwitter) from EMHE.Prior
to thestartof thesurveywindow,thesurveywaspilotedwith colleagueswith expertisein tra-
chomaandonlinesurveyformsto gainfeedbackon thequestionnaireandtheeaseof using
thesurveyplatform.Thequestionnaire(S3File) includedquestionson theparticipant'sage
group,genderidentity,organizationalrole,primary country/countriesof trachomawork, level
of agreementwith theimportanceof variousperceivedbarriersto implementationat thepro-
gramlevelandstrengthsfor differentcomplementaryindicatorson a5-point Likert scale
(with theoptionsof:StronglyAgree,Agree,NeitherAgreenor Disagree,Disagree,Strongly
Disagree),andidentificationof further knowledgegapsremaining,enteredasfreetext,that
maypreventimplementationof theseindicatorsfor trachomasurveillance.Thestrengthsand
barrierspresentedin thequestionnairewereobtainedfrom theresponsesof IDI participants.

Data analysis. DescriptiveanalysiswasperformedusingR.[25] Sincethetotal targetpop-
ulation isunknown(dueto thesurveybeingpubliclyavailableviaanonline link) no response
ratecouldbecalculated.Frequencytableswerecreatedto determinethepercentof respon-
dentsthatstronglyagreedor agreedwith, neitheragreednor disagreedwith, anddisagreedor
stronglydisagreedwith eachproposedstrengthandbarrier.The"stronglyagree"and"agree"
responseswerecombinedandthe"stronglydisagree"and"disagree"responseswerecombined
to determinethepercentof respondentswhoagreedor disagreedwith astatement,respec-
tively.In orderto determineif responsespertainingto communityacceptabilitydiffered
betweennationalprogramstaffandotherstakeholders,responsespertainingto thesebarriers
wereanalyzedon thebasisof theparticipant'sorganizationalandpersonalrole(countrystaff,
asdefinedasarespondentwhoseorganizationalrolewas"Government"andpersonalrolewas
"Programmatic/Implementation",comparedto all otherstakeholders)bycalculatingthe
medianandinterquartilerange(IQR) of responsesto thesequestions.The2-tailedWilcoxon
rank-sumtestwasusedto calculatep-valuescomparingtheresponsesof thetwo groups.Key
knowledgegapsenteredby respondentsasfreetextresponseswerecleanedandaggregated.

Results

Qualitative study in Tanzania

Datacollectiontook placein Tanzaniafrom Octoberto November2022.A totalof 160com-
munity membersparticipatedin 16FGDs,with tenpeopleperFGD.Thereportedpopulation
of selectedvillagesrangedfrom roughly1,100to 5,400.Equalnumbersof menandwomen
participated.FourteenFGDswereconductedin Swahiliandtwo wereconductedin Maa.A
totalof 11publichealthpractitionersparticipatedin IDIs. Therolesof participantsincluded
currentandformercountry-levelstaff,NGO staff,labtechnicians,regionalNTD coordinators,
andonehealthcareworker.Theframeworkmatrix usedto assesscommunityresponsesfor
eachtesttypebygenderandsettingisprovidedasS4File.
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TF field grading. Accordingto communitymembersin Tanzania,keyadvantagesof field
gradingof TFwerethefamiliarity of thismethod(particularlynotedin FGDswith women),
thelackof painor adverseconsequencesfrom thismethod,andtheability to receiveresults
immediately.A perceiveddisadvantageof field gradingof TF,mentionedin halfof theFGDs,
wasthepossibilityof short-termdiscomfortor adverseconsequencesthatmaybecausedby
thestronglight of torchesusedaspartof thefield gradingprocess:

"I think that [the] examinationmethodof beinggradedwith torchescauseseffects.For
example,eyesturn redandkeepson sheddingalot of tearsafteracertainperiodof time. I rec-
ommendthat theyshouldinnovateanewmethodfor trachomaexamination."(31±35-year-
old woman,TF1±9<5%district)

In theIDIs, mostof thepublichealthpractitionerswhoprovidedadvantagesof field grad-
ing of TFmentionedthat thismethodisboth familiar andacceptableto communities,which
agreeswith communityfeedbackfrom theFGDs.Very fewIDIs mentionedanydisadvantages
with field gradingof TF,andmostdisadvantagesrelatedto generalconcernswith needingto
train staffto conducttheexamination,which isnot necessarilyspecificto thismethod.None
of theIDIs mentionedthepossibilitythatcommunitiesmaydislikethismethoddueto fearof
adverseconsequencesfrom thetorch usedaspartof theexamination.

Conjunctival photography. A majority of FGDsmentionedthatakeyadvantageof con-
junctivalphotographyisaperceivedincreasein theaccuracyof gradingviaphotoversusfield
gradingdueto theability for gradersto haveampletime:

ªIt ispossiblethat [TF field grading]won't beconductedasit is requiredbecauseyouarein
[a] hurry but whenyouaretakingaphotoit isagoodthing becauseapersonwhowill examine
thatphotowill haveplentyof time to do that.º(26±30-year-oldman,TF1±9<5%district)

Otheradvantagesof conjunctivalphotographymentionedbyFGDparticipantswerethe
familiarity with theconceptof imagingfor diagnostics,andthelackof painandadverseconse-
quencesfrom thismethod.Eachof theseadvantageswasparticularlyoftennotedin theFGDs
with men.A majority of FGDs(particularlywith men)mentionedthatakeydisadvantageisa
fearof long-termadverseconsequencescausedby thephotoflash:

ªSomepeopleareworried thatwhenyouarephotographedyouwill goblind or your eye
will bedestroyed.º(46±50-year-oldman,TF1±9<5%district)

SeveralFGDs(particularlythosewith men)alsoindicatedabeliefthatconjunctivalphotog-
raphyisnot asaccurateasothermethods:

ªA photoisnot enough;wewould like to getanotherexaminationmethodbecausethe
camerawon't showthediseasethat I havein my eyesor in my eyelidclearly.º(31±35-year-old
woman,TF1±9<5%district)

Noneof theFGDparticipantsmentionedthat theyhadconcernsrelatedto confidentiality,
usageof thephotos,or thepotentialidentifiability of photostaken.

In theIDIs, noneof therespondentsmentionedahigh levelof communityacceptabilityof
conjunctivalphotographyasaspecificstrengthof thismethod.SeveralIDI participantsmen-
tionedthatcommunityfearsrelatedto flashphotographycausingadverseconsequencesand
mistrustthat theentirefacewouldbephotographed(leadingto concernsbycommunitymem-
bersaroundtheconfidentialityof their andtheir children'simages)maybepotentialbarriers
to thismethod.Severalmentionedthateducationwouldbeneededin orderfor communities
to participate:

"Themostimportant thing is to giveeducationandsensitization.If youwill just tell aparent
thatyouwantto takeaphoto,he/shemight think youhave[a] hiddenagendawith thechild."
(Programcoordinator)

In termsof feasibility,while therewasanacknowledgementfrom afewIDI participants
that thefragility of cameraequipmentmaybeaconcernin thefield,mostindicatedthat this
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wouldnot beatruebarrier to implementation,especiallygiventhebenefitsof conjunctival
photography.

Eye swabs. A majority of FGDsmentionedincreasedperceivedtestaccuracy(especially
comparedto field or photograding)asakeyadvantageof testsfor ocularCt infection.Half of
FGDs(particularlythosewith men)indicatedthatanadvantageof thetestfor ocularCt infec-
tion is that thismethodisperceivedasmodern,high-tech,"professional",and/or legitimate(as
it isapprovedbyanauthorizingbodyprior to use).

MostFGDs(particularlythosewith men)mentionedthatakeydisadvantageof eyeswabs
isafearof long-termadverseconsequencesfrom thetestprocedure:

"I won't agreewith theuseof eyeswabmethod,I will eventell my family membersnot to
participatein thatmethodbecauseit haseffects,it mayleaveyouwith awoundin theeye."
(31±35-year-old-man,TF1±9� 5%district)

In addition,halfof FGDs(particularlythosewith men)mentionedafearof pain from the
testprocedure,especiallywith regardto children.SeveralFGDsindicatedthat thecomplicated
natureof thetest(with theneedfor samplecollection,storage,andtesting)maycausetest
errorsor failures.

FromtheIDIs, manyrespondentssaidthateyeswabswouldbeacceptableto communities
only with propereducationasto therisksandbenefitsof participation.SomeIDI respondents
saidthat training wouldbeneededin orderfor thesamplecollectorto not harmtheeyesof
participants,with theimportanceof thisbeingtwo-fold: to minimizeharmto participantsand
increaseparticipationrates:

". . .if thetrainedpersonnelwill not becarefulwhentaking[the] sample,she/hecanharma
child andthesechildrencaninform eachotherthat it hurtswhentheyaretaking[the] sample
andthiswill makeall childrennot participatein [the] examination."(Labtechnician)

In termsof feasibility,severalIDI respondentssaidthatadesirefor samplesto beprocessed
at thelocallevel(in orderto increaseturn-aroundtime) is likely unfeasibledueto alackof cur-
rent labcapacityat thedistrict level.Thiswasmentionedbybothpublichealthpractitionersat
thenationalandlowerlevelsof administration.

Blood spots. Keyadvantagesto bloodspotsmentionedin amajority of FGDswerethe
familiarity with bloodtestingand(particularlyamongFGDswith women)thelackof painor
adverseconsequencesfrom thetestingprocedure.Half of FGDs(particularlythosewith men)
indicatedthat thehighperceivedaccuracyof theresultsisanadvantageto thismethod:

ªTherearemanydiseasesthatcannotbeseeneasilybut whenyoutakeabloodsampleto
thelabit will beaperfectsolution.º(51±55-year-oldman,TF1±9<5%district)

SeveralFGDsmentionedthatadisadvantageto bloodspotsisalackof trust byparticipants
that thesamplewill beusedonly to testtrachoma;with fearsespeciallyaroundtestingfor HIV
or othersexuallytransmittedinfectionswithout participants'consent.ManyFGDswith partic-
ipantswhomentionedthis fearindicatedthat it couldbemitigatedwith communityeduca-
tion, ascommunitymembershadsimplynot beenmadeawarethat thepresenceof antibodies
to trachomacouldbetestedfor viabloodspotsprior to participatingin theFGDs.

OneFGDamongtheMaasaiethnicgroupmentionedageneraldislikeof bloodtestingin
particular:

ªWe,asMaasaipeopledon't like bloodtestingmostof thetime.Forexample,HIV andTB
areprevalentin Maasaisocietyandwhenpeopleareaskedto testusingbloodsamples,they
run away.º(46±50-year-oldwoman,TF1±9�5%district)

WhenIDI participantsmentionedadvantagesof bloodspots,communityacceptabilitywas
not oftenspecificallymentionedasakeystrengthof thismethod.Whencommunityaccept-
ability wasmentioned,theneedfor educationwasunderscored.OneIDI participantmen-
tionedthepotentialfor distrustrelatedto sampleuse(specificallyrelatedto fearsaroundHIV
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testing)amongcommunitymembers.SomeIDI participantsalsomentionedthepotentialfor
communityacceptabilityissuesif communityparticipantsexpecton-the-spotresults(asthey
wouldreceivefor othertypesof bloodteststheyundergoaspartof routinehealthcare,suchas
malariatesting),andagainunderscoredtheneedfor communityeducationasto thepurpose
of thetestin thecontextof trachomaprogramming.

In termsof feasibility,keystrengthsmentionedby IDI participantsincludedthefamiliarity
of bloodspotcollectionandtestingbyhealthsystemsandtheability for high throughputof
thesesampletypes,althoughseveralparticipantsmentionedalackof labcapacityto storeand
testsamplesatalocallevelasapotentialissue.While familiarity of bloodtestingbyhealthsys-
temswasoftenmentioned,IDI respondentsdid not mentionthepotentialfor integrationof
trachomamonitoring into existinghealthsystemsviatheuseof bloodspotsasaspecific
advantageof thismethod.

Whenasked,themajority of FGDshadat leastoneparticipantwhowouldhypothetically
participatein eachsamplecollectionmethod.No qualitativedifferencein responsesbetween
districtswith aTF1±9�5%vs.<5%wasdetected(15FGDsin districtswith aTF1±9�5%vs.15
FGDsin districtswith aTF1±9<5%with at leastonerespondentwhosaidtheywouldhypo-
theticallyparticipatein eachmethod).

FGDswith mengenerallyindicatedmorewillingnessto hypotheticallyparticipatein all of
thetestingmethodscomparedto FGDswith women(16FGDswith menvs.14FGDswith
womenwith at leastonerespondentwhosaidtheywouldhypotheticallyparticipatein each
method).While responsesfrom FGDswith menandwomenwerelargelyquitesimilar,FGDs
with menoftenmentionedtheimportanceof perceivedaccuracy,alackof adverseconse-
quencesfrom thetestingprocedure,andthebenefitof testsperceivedasmodernor high tech
asimportant to determiningtheacceptabilityof thedifferentmethods.FGDswith women
mentionedtheimportanceof testfamiliarity andalackof unduediscomfortor harmfrom
participatingin thetestprocedureasimportant to determiningtheacceptabilityof thediffer-
entmethods.

Quantitative survey of stakeholders

Theonlinesurveywaslive from April 24to May31,2023.Responsesfrom 98peoplewhocon-
sentedto participatewerereceived.Respondentsreportedliving andworking in 42different
countriesandrepresentedeachtrachoma-endemicWHO Region(African Region,Eastern
MediterraneanRegion,Regionof theAmericas,South-EastAsiaRegion,andtheWestern
PacificRegion).A majority (60%)of respondentsweremen.Most respondentswerebetween
theagesof 35±49years,workedfor anNGO,andworkedin aprogrammatic/implementation
role(Table1).

Eighty-onerespondentsansweredquestionsbeyondprovidingdemographicinformation.
Table2 includesresultsfor questionsrelatedto respondents'agreementwith strengthsand
barriersto eachindicator.Almostall (79,98%)of respondentsagreedthatTFgradingbeing
WHO-recommendedfor diagnosingtrachomaisastrengthof field gradingof TF.Besides
this,thestrengthsof field gradingof TF respondentsmostagreedwith werethatTF gradingis
familiar (71,88%),acceptableto communities(69,85%),harmless/doesnot causesideeffects
(66,81%),andthatparticipantsareprovidedresultson-the-spot(66,81%).Themostagreed-
uponbarrier indicatedfor field gradingof TF wasthat it isasubjectivemeasurethat isprone
to humanerror (65,80%).

Themostagreed-uponstrengthfor conjunctivalphotographywasthatmultiple graderscan
gradethesamephoto,increasingaccuracyandhelpingto determinethestatusof borderline
cases(61,84%).In contrast,athird of respondents(24,33%)saidthatastrengthof
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conjunctivalphotographyis that theability to gradethephotoawayfrom thefield would
reducefield time.Themostagreed-uponbarrier to implementationof conjunctivalphotogra-
phy is that it would increasethecostscomparedto TF field gradingdueto theneedfor camera
equipment(43,60%),followedcloselyby increasedcostsdueto theneedfor increasedperson-
nel training andtime (41,57%).

For infectiontesting,themostagreed-uponstrengthwasthis indicator'sability to detect
infectionin theabsenceof clinicalsigns(55,81%).Themostagreed-uponbarriersfor this
indicatorall pertainto challengesaroundthefeasibilityof implementation,including theextra
work requiredto planfor logisticsof field collectionandsampleprocessing(68,96%),thechal-
lengeposedbyadesirefor samplesto betestedby thenearestlab(63,89%),increasedcosts
comparedto field gradingof TF posedby theneedto storesamples(62,87%)andpurchase
neededequipment(62,87%),aswellasthechallengeposedby therequirementfor maintain-
ing acoldchain(61,87%).In contrastto itemsaboutfeasibility,therewerelowerlevelsof
agreementwith barriersrelatedto low communityparticipation,dueeitherto alackof receiv-
ing individual results(36,51%),or fearof thesamplecollectionprocessor sideeffects(34,
49%).

Themostagreed-withstrengthsof serologyincludethefamiliarity of healthsystemswith
bloodspots(for otherdiseases)(51,77%),aswellasanacknowledgementthatbloodspotsare
botheasyto collect(47,71%),andeasierto transportandstorecomparedto eyeswabs(42,
66%).Themostagreed-withbarriersto theimplementationof serologyincludedtheextra
work neededto planfor thelogisticsof field collectionandsampleprocessing(58,88%),the
increasedcostscomparedto TF field gradingdueto equipmentneeded(55,83%),andthelack
of current labcapacity(52,80%).Lessthanhalfof respondentsagreedthatcommunitypartici-
pationmaybelow if participantsdo not receiveindividual testresults(31,48%)or dueto a
fearof fingerpricking (28,42%).

Theresultsof thecomparisonof responsesto barriersrelatedto communityacceptability
bycountrystaffvs.otherstakeholdersarepresentedin Table3.(In thisanalysis,ahigherscore
indicatesahigherlevelof agreementthat thestatementisabarrier to implementationof the

Table 1. Self-reported demographic information of respondents to stakeholder survey.

Characteristic n %

Gender

Man 55 60%

Woman 37 40%

Age group

18±34years 5 5%

35±49years 45 48%

50±64years 32 34%

65+ 11 12%

Organizational Role

Government 20 22%

Non-governmentalorganization 46 50%

University or research 22 24%

Other 4 4%

Personal Role

Academic/Research 24 26%

Programmatic/Implementation 57 61%

Other 12 13%

https://doi.org/10.1371/journal.pntd.0011941.t001

PLOS NEGLECTED TROPICAL DISEASES Acceptability and feasibility of complementary indicators for trachoma

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0011941 June 6, 2024 10 / 19

https://doi.org/10.1371/journal.pntd.0011941.t001
https://doi.org/10.1371/journal.pntd.0011941


Table 2. Stakeholder Survey–Frequency of responses to strength/barrier survey items taken from in-depth interview responses from public health practitioners in

Tanzania.

Survey item 3-way scale

Total respon-

dents

Strongly agree or

agree

n (%)

Neither agree nor

disagree

n (%)

Strongly disagree or

disagree

n (%)

Field grading of TF

St
re
ng
th

TF gradingis recommendedby theWorld HealthOrganization for diagnosing
trachomain communities.

81 79(98) 1 (1) 1 (1)

TF gradingis afamiliar method. 81 71(88) 6 (7) 4 (5)

TF gradingis acceptableto communities. 81 69(85) 8 (10) 4 (5)

TF gradingis harmless/doesnot causesideeffects. 81 66(81) 8 (10) 7 (9)

TF gradingprovidesresultson thespot. 81 66(81) 9 (11) 6 (7)

TF gradingis accurate. 79 42(53) 18(23) 19(24)

B
ar
rie
r TF gradingis subjectiveandproneto humanerror. 81 65(80) 5 (6) 11(14)

TF gradingis not assensitiveor specificasothermethods. 81 50(62) 15(19) 16(20)

Evertingtheeyesof childrencanbedifficult. 80 49(61) 15(19) 16(20)

Conjunctival photography

St
re
ng
th

Multiple graderscangradethesamephoto,whichwill increaseaccuracyand
helpdeterminethestatusof "edgecases."

73 61(84) 5 (7) 7 (10)

Increasedcostsof conjunctival photographywill belessthanthosefor eye
swabsor bloodspots.

73 41(56) 26(36) 6 (8)

Thepotentialto useArtificial Intelligenceto gradephotoswill providemore
accurateresultsthanfield gradingof TF.

71 34(48) 30(42) 7 (10)

Thephotocanbeusedto determinethepresenceor absenceof othereye
diseases.

73 30(41) 25(34) 18(25)

Conjunctival photographyis easyto implement. 72 29(40) 21(29) 22(31)

Gradingthephotoawayfrom thefield will reducefield time comparedto TF
grading.

73 24(33) 23(32) 26(36)

Conjunctival photographyis moreaccuratethanfield gradingof TF. 73 21(29) 33(45) 19(26)

Conjunctival photographyis moresensitivethanfield gradingof TF. 72 18(25) 35(49) 19(26)

B
ar
rie
r

Increasedcostscomparedto TF gradingdueto needfor cameraequipment. 72 43(60) 19(26) 10(14)

Increasedcostscomparedto TF gradingdueto increasedpersonnel training/
time needed.

72 41(57) 14(19) 17(24)

Community participationmaybelow if participantsdo not receiveindividual
results.

71 39(55) 16(23) 16(23)

Community participationmaybelow dueto fear/mistrustof havingphoto
taken.

72 38(53) 15(21) 19(26)

Conjunctival photographygradingis subjectiveandproneto humanerror. 72 36(50) 21(29) 15(21)

Community participationmaybelow dueto fearof sideeffectsdueto photo
flash.

72 27(38) 18(25) 27(38)

Conjunctival photographyis perceivedaslessaccuratecomparedto other
methods.

73 18(25) 38(52) 17(23)

Infection testing

St
re
ng
th

Infection testingcandetectpre-symptomatictrachoma. 68 55(81) 9 (13) 4 (6)

Eyeswabscanbetestedfor multiple pathogens/diseases. 70 55(79) 11(16) 4 (6)

Infection testingis moreaccuratethanfield gradingof TF at identifying
trachoma.

70 54(77) 8 (11) 8 (11)

Infection testingis moreaccuratethanothermethodsat identifying trachoma. 70 52(74) 11(16) 7 (10)

Eyeswabs/infection testingareacceptableto communitiesaslongaseducation
is provided.

69 51(74) 14(20) 4 (6)

Eyeswabshavealow chanceof causingsideeffects. 70 51(73) 14(20) 5 (7)

(Continued )
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indicator.)On average,thecountrystaffidentifiedconjunctivalphotographyto facethegreat-
estbarriersrelatedto communityacceptability;in contrast,theotherstakeholdersidentified
serologyasfacingthegreatestbarriersrelatedto communityacceptability.However,noneof
thecomparisonsweresignificantatanalphaof 0.05.

Table 2. (Continued)

Survey item 3-way scale

Total respon-

dents

Strongly agree or

agree

n (%)

Neither agree nor

disagree

n (%)

Strongly disagree or

disagree

n (%)

B
ar
rie
r

Extrawork neededto planfor logisticsof field collectionandsample
processing.

71 68(96) 1 (1) 2 (3)

Desirefor samplesto betestedby nearestlabmaybeachallenge. 71 63(89) 4 (6) 4 (6)

Increasedcostscomparedto TF field gradingdueto storageof samples. 71 62(87) 3 (4) 6 (8)

Increasedcostscomparedto TF field gradingdueto equipmentneeded. 71 62(87) 5 (7) 4 (6)

Requirement for coldchainachallengedueto needfor stableelectricity. 70 61(87) 4 (6) 5 (7)

Increasedcostscomparedto TF field gradingdueto increased personnel
training/time needed.

70 48(69) 10(14) 12(17)

Poorlytrainedpersonnelmight causedamageto eyesof participants. 71 40(56) 15(21) 16(23)

Community participationmaybelow if participantsdo not receiveindividual
results.

70 36(51) 19(27) 15(21)

Community participationmaybelow dueto fearof samplecollectionprocess
or sideeffects.

70 34(49) 15(21) 21(30)

Infection testingmaybelessaccuratethanTF field gradingdueto time
betweencollectionandtesting.

71 18(25) 12(17) 41(58)

Serology

St
re
ng
th

Bloodspots(for otherdiseases)arefamiliar to healthsystems. 66 51(77) 11(17) 4 (6)

Bloodspotsareeasyto collect. 66 47(71) 11(17) 8 (12)

Bloodspotsareeasierto transport andstorethaneyeswabs. 64 42(66) 13(20) 9 (14)

Bloodspots(for otherdiseases)arefamiliar andacceptableto community
members.

66 39(59) 14(21) 13(20)

Serologicaltestingis moreaccuratethanTF gradingat identifyingtrachoma. 66 29(44) 17(26) 20(30)

Serologicaltestingis fast. 65 26(40) 16(25) 23(35)

Serologicaltestingcandetectpre-symptomatictrachoma. 66 21(32) 19(29) 26(39)

B
ar
rie
r

Extrawork neededto planfor logisticsof field collectionandsample
processing.

66 58(88) 4 (6) 4 (6)

Increasedcostscomparedto TF field gradingdueto equipmentneeded. 66 55(83) 8 (12) 3 (5)

Lackof current labcapacity. 65 52(80) 9 (14) 4 (6)

Increasedcostscomparedto TF field gradingdueto increased personnel
training/time needed.

66 45(68) 10(15) 11(17)

Increasedcostsdueto storageof samples. 65 41(63) 11(17) 13(20)

Increaseddangerof workingwith blood/riskof medicalerrors,comparedto
otherdiagnostics.

66 38(58) 15(23) 13(20)

Fieldconditionschallenging,samplesmaybedestroyed in thefield. 66 35(53) 22(33) 9 (14)

Community participationmaybelow dueto misunderstandingor mistrustof
testpurpose.

66 35(53) 16(24) 15(23)

Community participationmaybelow if participantsdo not receiveindividual
results.

64 31(48) 13(20) 20(31)

Community participationmaybelow dueto fearof fingerpricking. 66 28(42) 16(24) 22(33)

TF = trachomatousinflammationÐfollicul ar

https://doi.org/10.1371/journal.pntd.0011941.t002
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Keyknowledgegapsenteredby respondentsarepresentedasS5File.Categoriesof knowl-
edgegapsidentifiedinclude:settingandinterpretingmeaningfulthresholdsusingcomple-
mentaryindicators,understandingtestcharacteristics(e.g.sensitivityandspecificity)of each
indicator,refining surveydesignto allowtheinclusionof complementaryindicators,interpret-
ing serologicaldata,understandingclinicalsignsandtheprogressionof disease,integrating
complementaryindicatorsfor trachomainto existingsystems,understandingtheacceptability
andfeasibilityof complementaryindicators,andidentifyingandmitigatingpotentialissues
with training andlabqualityassurance.

Discussion
FromtheFGDs,wefound thateachdiagnosticmethodexploredwasgenerallyacceptableto
communitymembersin Tanzania,with keythemessuchasnot wantingto sufferharmfrom
thediagnosticprocessandtheimportanceof (perceived)testaccuracyapparent.Fromthe
IDIs with publichealthpractitionersin Tanzania,wefound that thisgroupalsoconsidered
eachdiagnosticmethodto beacceptableto communitymembers,aslongasappropriateedu-
cationon therisksandbenefitsof participationisprovided.

Whenglobalstakeholderswereaskedto indicatetheir agreementthatgivenbarrierswould
hinder implementationof complementaryindicators,thehighestagreementitemstendedto
bethosearoundfeasibility,ratherthanacceptability.Thehighestconsensusof anystrengthor
barrier listedwasagreementthat theWHO recommendationfor field gradingof TF isabene-
fit of thismethod,with 98%of respondentsin agreement.Whenresultsaroundcommunity
acceptabilitywerestratifiedbasedon countrystaffvs.otherstakeholder,no statisticallysignifi-
cantdifferenceswerefound,indicatingbroadagreementamongrespondentsin thestake-
holdersurveythatcommunityacceptabilityof eachmethodisunlikely to hinder
implementation.Thiswasconcordantwith thefindingsfrom communitymembersin Tanza-
nia,whoratedeachtesttypegenerallyacceptable.

A studyin theBijagoÂsIslands,GuineaBissauon differentdiagnostictestsandsampletypes
for trachomasurveillance(including clinicalexams,eyeswabs,andfinger-prickblood

Table 3. Stakeholder agreement with proposed barriers of complementary indicators to trachomatous inflammation—follicular detection by affiliation (country

staff vs. other stakeholders).

Barrier Country staffa (n = 14) Other stakeholders (n = 59)b

median (IQR) median (IQR) p valuec

Conjunctival photography

Community participationmaybelow dueto fear/mistrustof havingphototaken. 4.0(3.6±4.4) 3.0(2.0±4.0) 0.13

Community participationmaybelow dueto fearof sideeffectsdueto photoflash. 3.5(2.5±4.5) 3.0(2.0±4.0) 0.46

Community participationmaybelow if participantsdo not receiveindividual results. 4.0(3.5±4.5) 4.0(3.5±4.5) 0.37

Infection testing

Community participationmaybelow dueto fearof samplecollection processor sideeffects. 3.0(2.0±4.0) 3.5(2.5±4.5) 0.70

Community participationmaybelow if participantsdo not receiveindividual results. 4.0(3.4±4.6) 3.5(3.0±4.0) 0.67

Serology

Community participationmaybelow dueto fearof fingerpricking. 2.0(1.1±2.9) 3.0(2.0±4.0) 0.08

Community participationmaybelow dueto misunderstandingor mistrustof testpurpose. 3.0(2.1±3.9) 4.0(3.5±4.5) 0.38

Community participationmaybelow if participantsdo not receiveindividual results. 2.5(1.6±3.4) 4.0(3.0±5.0) 0.14

IQR = Interquartile range,a:organizational role= "Government" andpersonalrole= "Programmatic/Implementation",b:not all respondentsansweredeveryquestion,

c:asmeasuredby a2-tailedWilcoxon-rank-sumtest.

Note:A higherscoreindicatesastrongerlevelof agreementthat thestatementis abarrier to implementation of theindicator.

https://doi.org/10.1371/journal.pntd.0011941.t003
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samples)reportedthatalthoughall thestudiedtesttypesweregenerallyacceptable,therewasa
preferenceamongcommunitymembersfor laboratory-basedtesting;theseresultswerecon-
sideredmoreaccuratethanclinicalexamination.[26] Additionally,sampletypesthatdid not
requirecloseproximity to theeye(i.e.,finger-prickbloodsamples)werepreferred.[26] Our
studyhadsimilar results,with participantsnoting aperceptionof improvedaccuracyfrom lab-
oratory-basedmethods,althoughexpressingsomeuneasewith theeyeswabandbloodspot
procedures,especiallywith regardsto children.Thissimilarity in findingsis reassuringgiven
thedifferentlocationsandpopulationtypes,indicatingsomegeneralizabilityof theresults.
Consideredin parallel,theseresultssuggestthatacceptabilitywouldnot beawidespreadbar-
rier to implementation.

Differentstudieshaveshownvaryinglevelsof acceptabilityof bloodcollection.Researchin
sub-SaharanAfrica hasshownthatcollectingbloodor otherbodilysamplesfrom individuals
canbechallenging,with fearsrelatedto blood-stealingandintentionalspreadingof disease
concerningpublichealthinterventionsdocumentedsincecolonialtimes.[27] Individual reti-
cenceto participationin atrial in TheGambiainvolvingbloodcollectionviafingerstickfor
malariascreeningwaslinked to fearof blood-takingdueto depletionof life forceandfearof
exploitation.[28] In contrast,astudyon thefeasibilityof bloodspotcollectionfor thesurveil-
lanceof humanAfrican trypanosomiasisin theDemocraticRepublicof theCongofound that
refusalto participatein bloodspotcollectionwasrare,althoughreasonsfor non-participation
werenot analysed.[29] Finger-prickbloodsamplesareroutinely takenfor malariatesting,
[30] which iscommonplacein mostplacesthatarealsotrachoma-endemic.[31] Our commu-
nity memberparticipantsexpressedbroadacceptanceof bloodspots,with two notable
exceptions.

First,amongtheMaasaiethnicgrouponeFGD(out of four) notedageneralculturaldislike
of blood-giving.Thismayberelatedto anotedlackof trust of non-Maasaivisitors,anincom-
pleteunderstandingof thepurposeof interventions,andaperceptionof misalignment
betweencommunityandgovernmentpriorities,whichhaserodedtrust in this institution. [32]
A studyconductedin theSinyaWard (aMaasaicommunityin LongidoDistrict) found that,
while thiscommunitydoesperceivetrachomaasaproblem,[33] competingprioritiescan
makeit difficult to participatein trachoma-relatedinterventions,suchasMDA. [32] A lackof
sensitizationaroundMDA haspreviouslybeenassociatedwith pooruptakeof azithromycinin
thisarea,[34] underscoringtheneedfor effectivemessagingon healthprogramsin theseand
otherunder-servedcommunities,which,asweneartrachomaelimination,mayrepresentthe
lastfoci of TF.

Second,concernsexplicitlyaboutthepurposeof bloodtestswereraised(amongavarietyof
ethnicgroups),with specificfearsmentionedaroundtestingfor HIV without theparticipants'
consent.Thesefearswererelayedbothbycommunityparticipantsthemselvesandrecognized
asapotentialreasonfor low communityacceptancebypublichealthpractitioners.In this
regard,thefamiliarity andcommonplacenatureof bloodtestingisadisadvantage,ascommu-
nity membersareawarethat their bloodsamplescouldbetestedfor manyotherdiseases,some
of which(suchasHIV) still carryalevelof stigma.[35] However,familiarity with bloodspots
wasalsoperceivedasanadvantageof thismethod,bothbycommunitymembers,whoappreci-
atedthelackof painor harmcausedby thesampleprocedure,andbypublichealthpractition-
ers,whonotedexperiencewith samplecollection,processing,andtestingbyanarrayof health
systemsin Tanzania.Theadvantagesof bloodtestingenableprograms,with appropriateethical
approvalsandparticipantconsent,to benefitfrom theincreasedefficiencyof testingonesample
for manydiseases.It will beup to countryprogramsto adapttheir testingstrategiesandhow
resultswill beusedto reflectculturalpreferences,especiallyin light of thecommentsmade
aboutfearsof theconfidentialityof HIV results.While publichealthpractitionersin Tanzania
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did oftenrecognizethefamiliarity of bloodtesting(for otherdiseases)byhealthsystemsasan
advantageof thismethod,our studyfoundalackof acknowledgementof thepotentialutility of
serologyfor theintegrationof trachomamonitoring with otherdiseaseprograms.Thisgroup
alsorecognizedthatalackof locallabcapacitywouldmakethequickprocessingof bloodsam-
plesachallenge,whichwascorroboratedasabarrierto implementationbyglobalstakeholders.
TheGlobalNTD roadmap2021±2030callsfor concertedactionto achieveintegrationacross
NTD programsandfor increasedinvestmentin developinglabcapacityin orderto meetNTD
targets.[19] Thelong-termbenefitof investmentsin increasingandmaintaininglabcapacityof
healthsystemsfor infectiontestingandserologyshouldbeunderscoredto stakeholdersatall
levels.A coordinatedapproachisneededto leveragetheinvestmentsandachievementsmadeto
dateacrossdifferentdiseaseprograms,enablingthebuilding,strengtheningandmaintenance
of laboratorycapacityandnetworks.[36]

Communitymembersfoundconjunctivalphotographyto beanacceptablemethodfor tra-
chomadiagnosis,noting ageneralfamiliarity with theconceptof medicalimagingandpoten-
tial benefitsof thismethodcomparedto field gradingof TF.Anotherstudyon the
acceptabilityof conjunctivalphotographyamongcommunitymembersin Tanzaniafound
similarsentimentaroundtheutility of photographyfor gradingborderlinecases(contributing
to greateroverallaccuracy),but notedanelementof concernamongcommunitymembers
regardingtheexposureof childrento aphotoflash.[37] However,this fearpertainedonly to
traditionaldigital single-lensreflex(DSLR)cameras,comparedto photographyviasmart-
phone.[37] In addition,our studydid not find that issuesaroundphotouseandconfidential-
ity wereaconcernamongcommunitymembers.However,theseissueswererecognizedas
potentialconcernsbypublichealthpractitionersin our study,aswellasbothcommunity
membersandTropicalDatatrainersin thepreviousTanzanianqualitativestudy.[37] Consent
materialsfor activitiesincorporatingconjunctivalphotographyfor researchor programmatic
useshouldbeveryclearasto therisksandbenefitsof participating.

Wefound thatgenerally,FGDswith menweremorefavorableto eachof thetesttypescom-
paredto FGDswith women,with FGDswith menmorelikely to haveat leastoneparticipant
indicatethat theywouldhypotheticallyallowthechildrenundertheir careto participatein
eachtesttypecomparedto FGDswith women.A previoussystematicreviewandmeta-analysis
on theacceptanceof theCOVID-19vaccine,which includedstudiesfrom eachWHO region,
found thatmalegenderwasassociatedwith anincreasedlikelihoodof vaccineacceptance.[38]
A systematicreviewon this topic in sub-SaharanAfrica foundsimilar results.[39] In termsof
care-givingbehavior,amulti-country questionnairesimilarly found that fathersaremorewill-
ing thanmothersto vaccinatetheir childrenagainstCOVID-19,possiblydueto differencesin
risk-takingbehaviorsamongfathersvs.mothers.[40] It maybeadvisableto targetmessaging
aroundthesafetyof andrisk of discomfortor adverseconsequencesfrom eachdiagnostic
methodspecificallyto womencaregivers,especiallyastheyareoftenthedecision-makersin
regardsto children'shealthcare.[41]

Thehigh levelof stakeholderagreementthataWHO recommendationof field gradingof
TF isbeneficialindicatesthatadditionalWHO guidancearoundcomplementaryindicators
maybeadvantageous.In informal workshops,testsfor infectionandserologyhavealready
beenadvocatedfor byWHO, [15] andtheforthcomingguidelineson their useareeagerly
awaited.

Seventyuniquequestionsregardingknowledgegapspreventingtheinterpretationand
implementationof complementaryindicatorswereidentifiedbyglobalstakeholders.Thecol-
lation andcategorizationof thesequestionswill hopefullyserveasausefulresourcefor helping
to definefutureresearchprioritiesasweapproachthetrachomaeliminationendgame.
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Our studyhadseverallimitations.Messagingasto thetestingprocedureandthefactthat
not all testswouldyield individual resultswasincludedin theFGDtopicguideandstatedby
theresearchassistantwhileconductingtheFGD.However,it isclearfrom thetranscriptsthat
participantsdid not alwaysadequatelyunderstandspecificsof eachtesttype,or that they
wouldnot alwaysreceiveindividual resultsfor eachsampletype.Thismaymakeconclusions
aboutthestrengthof acceptancedifficult to directlyapplyto surveillancesettings,wherepar-
ticipantscouldnot expectindividual resultsand/or treatment.However,capturingcommon
misconceptionsbycommunitymembersabouteachtesttypeisalsoimportant,asit provides
usefulinformation for programsmovingforwardandhighlightstheneedto focuson commu-
nity sensitization,engagement,andsettingparticipantexpectationsbothon thetestproce-
duresandreceiptof results.Furthermore,wenotethataskingcommunitymembersif they
wouldhypotheticallyparticipatein eachsamplecollectiontypemayyielddifferentresultsthan
actuallypresentingparticipantswith theopportunity to betested.In addition,community
FGDsandIDIs only took placein aselectionof siteswithin onecountry.Therearelikely to be
differing viewsacrossthetrachoma-endemicworld.

In attemptingto evaluatetheopinion of avarietyof trachomastakeholders,thestakeholder
surveywasdisseminatedto aswideanaudienceaspossible,resultingin anopportunisticsam-
ple.While anopportunisticsamplehasimplicationsfor generalizability,themultiple avenues
of surveydissemination,theofferingof multiple languagesof thesurvey,andthediversegeo-
graphicrepresentationof respondentsindicatethat theresultsarelikely fairly representativeof
trachomastakeholdersasawhole.

Strengthsandbarriersfrom theIDIs wereusedto formulatethequestionsfor thestake-
holdersurvey.In orderto preservetheintent of theseresponses,theitemsin thestakeholder
surveycouldhavebeenperceivedasoverlypositive(for thestrengths)andnegative(for the
barriers),whichmayhavehadaneffectin biasingstakeholders'levelof agreementwith each
item.In addition,thefactualaccuracyof thestatementsofferedby theIDIs (for example,that
onetestmaybemore"accurate"thananother)isdebatable,whichmayhavehinderedinter-
pretationof participants'agreementwith theseitems.Theremayhavealsobeenpotential
strengthsandbarriersto eachmethodnot identifiedby IDI respondents(suchasthepotential
benefitof beingableto testbloodspotsfor multiple infections).In eachcase,to avoidbiasing
theselectionof strengthsandbarrierspresentedin thequestionnaire,carewastakento pre-
servetheoriginalcontentandmeaningfrom theIDIs. However,futuresurveysmaywishto
providemorecomprehensivelistsof strengthsandbarriersandmoreneutralquestionword-
ing (for example,byallowingrespondentsto ratetheacceptabilityof differentmethods,rather
thantheir agreementwith subjectivestatements).

Futurework wouldbeneededin orderto studytheopinionsof communitiesin other
regionsto havemoreconfidencein thegeneralizabilityof our results.A deeperexploration
into theattitudesandperceptionsof bloodtestingamongtheMaasaiethnicgroup,alongwith
theeffectivenessof potentialeducationor sensitizationstrategies,iswarrantedin orderto
ensurethisgroupisequitablyrepresentedin future trachomaprogramming.In addition,a
studyof non-responseratesin studieswhereadditionalindicatorsarecollectedwouldyield
information abouttheacceptabilityof differentsamplecollectionmethodsfor trachomadetec-
tion during real-worldprogramactivities.

Conclusions
Wefound thatconjunctivalphotography,infectiontesting,andserologywereall generally
acceptableto communitymembersin Tanzania.Critical themesincludedparticipantsnot
wantingto sufferharmfrom thediagnosticprocessandtheimportanceof (perceived)test
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accuracy.Manyof theperceiveddisadvantagesmentionedbycommunitymembersin Tanza-
nia,suchasfearof unduediscomfortor adverseconsequencesof participatingin thediagnos-
tic processor mistrustof thetestpurpose(for serology)arepotentialfocusareasfor outreach
byhealthcareworkersandotherpartnersprior to implementation.Thisneedfor community
educationon therisksandbenefitsof participationof eachof themethodswasunderscoredin
interviewswith publichealthpractitionersin Tanzania.Accordingto bothTanzanianpublic
healthpractitionersandglobalstakeholders,questionsof feasibilityremain,especiallyfor
infectiontestingandserology.Thefactthat in general,all methodswereacceptableto commu-
nity membersispositive,asit maybethateachindicatorhasarole to playfor trachomaelimi-
nationsurveillancepurposes.
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