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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

Trachomais adiseas¢hat causeblindnesghrough conjunctivalinfectionwith the bacte-
rium Chlamydia trachomatis. Trachomais targetedor globalelimination by 2030.To
know whetherpopulation-leveinterventionsarerequired,wemustknow howintensely
conjunctivalC. trachomatis is beingtransmittedin a population.The currentproxyrec-
ommendedby the World HealthOrganizationis prevalencef a clinical signof active
(inflammatory)trachomatrachomatousnflammationbfollicular. However this indica-
tor hasseveratirawbacksPolicy-makersreconsideringthe utility of anumberof com-
plementaryindicators,including conjunctivalphotographyandtestsfor infectionand

serology.
We soughtthe opinionsof differentstakeholderso determinethe acceptabilityand

feasibilityof complementaryndicatorsfor usein trachomaprogramsin Tanzaniawe
undertookfocusgroupdiscussionsvith community membersandin-depthinterviews
with public healthpractitioners We alsoconductedan online surveyof globalstakehold-
ers.Wefoundthat all the proposedesttypeswereacceptabléo stakeholderin Tanzania;
commonthemesncludednot wantingunduediscomfortanda preferencdor testtypes
perceivedo beaccurateCommunity educationandbuilding trust wasdeemecdtritical.
Fromthe online surveythe mostagreed-uporbarriersto implementationof eachmethod
wererelatedto concernsaboutfeasibility ratherthan acceptability.

Introduction

Trachomais aneglectedropicaldiseaséNTD) that causeblindnessasaresultof repeated
conjunctivalinfection by the bacteriumChlamydia trachomatis (Ct). [1] Transmissiorinten-
sity is estimatedfor programmaticdecision-makingyiafield gradingof the clinical signtra-
chomatousnflammationbfollicular (TF). A major goalof the World HealthOrganization
(WHO) Alliancefor the GlobalElimination of Trachomais the reductionof TF prevalencén
1+9-year-old$TF; .9 to <5%in all formerly endemicdistrictsworldwide,contributingto the
achievemenof globalelimination of trachomaasa public healthproblem.[2] A keycompo-
nentof the WHO-recommendedSAFE(surgery antibiotics,promotion of facialcleanliness
andenvironmentaimprovement)strategythat is designedo beusedto achievehistargetis
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masgdrug administration(MDA) of antibioticsto clearinfection. Thenumberof MDA
roundsis dependenbn the categonof TF,.gwithin anevaluatiorunit (generallyequivalent
to adistrict) asmeasuredy population-basegrevalencesurveyg3] on theassumptiorthat
TF;.giswell-correlatedvith prevalencef Ct infection.

However,TF;.ghasseveralimitations asthe soleindicator for trachomaFirst,therelation-
shipbetweenTF,.gandinfectionis not predictable[4] especiallpost-MDA, [5] andthe
reductionin TF;.g0ftenlagsbehindthereductionin Ct infection.[6] Secondgconjunctivalfol-
licles(the featureghatleadto adiagnosiof TF) arenot necessarilgpecificto trachoma,
sometime®ccurringdueto othercaused.’] Furthermore,in areasvith low prevalencef tra-
choma,it becomedboth costlierto train field graderd8] andmoredifficult for graderdo pass
theinter-graderagreementest.[9+11]

Therehasbeenongoingresearchnto indicatorsthat could bealternativeor complemen-
taryto TF,including conjunctivalphotography[12] testsfor ocularCt infection,[5] andserol-
ogyto assesanindividuals'previousexposurdo Ct infection by detectingantibodiesto the
pathogen[13] It isimportant to notethat eachof thesandicatorsmeasures differentsignal:
clinicalgrading(both field-basedandthrough photography)measuresignsof inflammation,
infectiontestsareadirectmeasureof currentinfectionwith Ct, andserologymeasures his-
tory of previousexposureo the pathogenTherefore gachof thesendicatorscould provide
differentmeasuresf the public-healththreatcausedy trachomaj.e.,indicatorsshouldbe
consideredcomplementarytatherthan "alternative'to eachother.

FollowingaWHO meetingin 2016reviewingexistingdata,it wasconcludedhattherewas
insufficientevidencao supportroutine useof Ct infection or serologyteststo inform tra-
chomaelimination programs[14] HoweveraWHO informal workshopin Decembe2021
supportedthe useof age-stratifiedlataon Ct infectionandserologicatiataon the presencef
anti-Ct antibodiesfor decision-makingn districtswhereTF,.qeitherremainsator abovethe
5%eliminationthresholdat the secondmpactsurvey(districtswith "persistentTF) following
MDA interventions or falls <5%but subsequentlyeturnsto >5%during the surveillance
period aftercessatiorof MDA (districtswith "recrudescentTF).[15]

WHO is now producingguidelineson the useof serologyin trachomaelimination pro-
grams Aspart of the guidelinedevelopmenprocessthe GuidelineDevelopmentGroup must
consideroththe acceptabilityof the proposednterventionandthe valuesand preferencesf
the peopleaffectedoy therecommendationsywhichwill partially determinethe strengthof any
recommendationd16] Therehavebeenmanystudiesconductedthatincorporateconjuncti-
valphotographyjnfectiontesting,andserologyand anecdotallyrefusalof theseesttypes
seemnto berare;howeverresponseatesarenot oftenreported.Additionally, studiesareoften
donein placeswith establishegrogramswhich maybiastowardfavorableresponseatesas
thesecommunitieshavebeenwell-sensitizedo trachomaresearchactivities.

Researclo datehasindicatedthe valuecomplementaryndicatorscould havefor trachoma
surveillancgurposesaA literaturereviewassessingost-eliminationsurveillancesystemgor
multiple diseasesncluding trachomasuggestethat opportunitiesfor inclusionof infection
testingandserologicamarkersin trachomaelimination settingscontinueto beexplored[17]
A 2019surveyof stakeholder$ound thatthe top-citedbarrierto trachomaeradicationis inad-
equatesurveillancaoolsand systemso monitor for recrudescencé¢l8] While eradicationisa
differentgoalthanelimination asapublic healthproblem,the needfor practicalstrategieso
measurdrachomaafterthe cessatiorof MDA remains.

With 2030asthe targetfor globalelimination of trachomaasa public healthproblem,[19]
abetterunderstandingpf the acceptabilityandfeasibilityof complementaryndicatorsfor tra-
chomadetectionby all stakeholderss urgentlyneededin this study,weaimedto determine
theopinion of awide varietyof stakeholdershroughamixed-methodsapproachaqualitative
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studyof community membersand public healthpractitionersin Tanzaniafollowedby aquan-
titative online globalsurveyof stakeholders.

Methods

Qualitative study in Tanzania

Ethics statement. Thequalitativestudywasapprovedby the London Schoolbf Hygiene
& TropicalMedicineResearcltthicsCommittee(Ref:28028)the TaskForcefor Global
Healthethicalreviewbody,and Tanzania'$\ationalInstitute of MedicalResearcliRef:
NIMR/HQ/R.8a/Vol.IX/4123) Work wasconductedn collaborationwith Tanzania'health
ministry throughthe NationalNTD Control Programmeregion-anddistrict-levelhealth
departmentsandvillageleadersWritten, informed consentwasobtainedfrom all participants
prior to their inclusionby trainedresearclassistantfuentin the locallanguagegSwahili
and/or Maa)with animpartial withesspresentfor illiterate participants Permissiorto record
thefocusgroupdiscussiongFGDs)andin-depthinterviews(IDIs) andpublishquoteswvas
obtainedat enrollment.

Setting/sampling. Tanzaniavaschoserbasedn the supportof its healthministry, his-
tory andstrengthof its trachomaprogram,presencef districtswith persistenandrecrudes-
centTF aswellasdistrictshavingmetthe elimination threshold andaccesto the "Maasai
corridor", anareaspanningthe Kenya-Tanzani&orderwith high levelsof persistenaind
recrudescentF amongpastoralistincluding the Maasakethnicgroup.FGDswith community
membersvereconductedn four districtsin Tanzaniaconsistingof two districtswith TF; .9
<5%andtwo with TF;.9>5%at mostrecentsurvey choserto berepresentativef pre-and
post-eliminationsettingsDistrictswerechoserin threeselectedegions(Dodoma,Singida,
andArusha)to ensureadiversityof trachomaprogramexperiencegeographidocation,and
ethnicgroup.Thecurrent TF,.ocategonyjin Tanzaniaandthefour selectedlistrictsareshown
in Fig 1. Within eachchoserdistrict, two villagesvererandomlyselectedor the FGDsby
assemblinglist of all villagesn eachdistrict, assigningeachvillagearandomnumber,and
selectinghetwo villageswith the lowestrandomlygeneratechumbers.

For the FGDs,community membersagedl 8+60yearsvho hadexperiencearingfor chil-
drenwereeligibleto participate Participantawvereidentified usingasnowballsampling
approach[21] with index participantschoserby the villageleader Snowbalkamplingcontin-
ueduntil thetargetgroupsize(n = 10)for eachFGDwasreachedSeparat&GDswereheld
with menandwomen.

IDIs wereconductedwith public healthpractitionersin TanzaniaWe soughtinterviews
with awide varietyof public healthpractitioners,jncluding laboratorypersonneINTD pro-
gramofficers,andnon-governmentabrganization(NGO) programstaffat all levelsPartici-
pantswereselectedbasedn experiencavorkingin NTD programsandtheir availability with
atargetof 2+3respondentgor eachof the threeregionsselectedor FGDs pluspractitioners
atthenationallevelwhowerebasedn Dodoma.

Data collection. FGDsandIDIs wereconductedoy trainedresearctassistants the par-
ticipants'preferredanguageisingpre-designedopic guides(S1File),exploringthemessuch
aspreviousexperiencevith eachof the testtypes:TF statusviafield gradingandphotography,
infectiontesting,andserologyaswell as(for community membersthoughtsaboutthe differ-
entsamplecollectionmethodsfield grading,conjunctivalphotographyeyeswabsanddried
blood spotsand (for public healthpractitioners)thoughtsaboutthe feasibilityof eachtest
type.In the FGDs visualaidswereusedto helpparticipantsunderstandhe differentsample
collectionmethods Sessions/ererecordedusingan electronicaudiorecorder transcribedoy

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0011941  June 6, 2024 4/19


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

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

Legend

E Selected districts
TF Prevalence (%)
l:l Not measured
[ J10-200

[ 5909

[ <s

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
designatnsusedon this mapdo not imply the expressiorf anyopinion whatsogeron the part of theauthorsor the
institutionswith which theyareaffiliated,concerningthe legalstatusof anycountry,territory, city or areaor of its
authorities or concerning the delimitation of its frontiersor boundaries.PrevalenceategorysourceTrachomaAtlas.
[20] Basemaprovidedby GADM.

https://bi.org/10.1371durnal.pntcdd011941.g001

anativespeakeandthentranslatedoy theminto English.Translationsverecheckedor accu-
racybytheresearchewho carriedout datacollection.

Data analysis. Transcriptswereenterednto the qualitativedatamanagemengoftware
Nvivo [22] andcodedbasedn both ana priori list of codegertainingto eachtesttype(S2
File)aswellasbroaderemergenthemesTheframeworkmethodfor contentanalysig23] was
usedto chartdatainto aframeworkmatrix. Forthe FGDs,comparativeanalysisvasdoneto
compareresponsebetweercommunitiesbasedn genderandsetting(TF1.9>5%o0r TF;.g
<5%).Thecodingframeworkandanalysiplanwerereviewedoy asecondesearcheprior to
finalizationof analysisFor the IDIs, responsepertainingto strengthsandbarriersfor eachof
the sampletypeswereusedto formulatethe stakeholdesurveyquestionnaire.

Quantitative survey of stakeholders

Ethics statement. Thequantitativesurveywasapprovedy the London Schoolof
Hygiene& Tropical MedicineResearclthicsCommittee(Ref:28589)andthe TaskForcefor
GlobalHealthethicalreviewbody.Informed consentwasobtainedelectronicallyin the pre-
ferredlanguagef the participant,from the four languageavailableEnglish,SpanishFrench,
andPortugueseAll questiongotherthan consent)wvereoptional,andthe surveyresponses
wereanonymousAt the endof the surveywindow, surveydataweredownloadedrom Sur-
veyMonke)[24] prior to deletionof the surveyanddatafrom the platform.

Setting/sampling. Stakeholderg/orkingin trachomajncluding nationalprogramcoor-
dinatorsor othernationalprogramstaff,membersof NGOs,donor organizationsandaca-
demicorganizationsvereaskedo participatein anonline surveyto assestheir agreement
with the strengthsandbarriersto eachtesttypeidentified by the IDIs with Tanzaniarpublic
healthpractitioners . Stakeholdersererequiredto beoverthe ageof 18yearsA list of email
addressesf stakeholdersneetingthesenclusioncriteriawasassembledsingpublicly
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availablesourcessuchasorganizationalvebsitespublications and meetingreportswith par-
ticipant lists.Snowbalkamplingwasemployedoy askingkeymembersof partnerorganiza-
tionsto recommendadditionalstakeholders/Ve solicitedresponsefom asmanypeopleas
possiblevho metour criteria.

Data collection. Theonline surveybeganduring the annualmeetingof the WHO Alli-
ancefor the GlobalElimination of Trachomaby 2020(GET2020heldin Istanbul, Turkiye,in
April 2023 The GET2020meetingconvenes varietyof stakeholdersepresentativesom all
trachoma-endemidprmerly-endemicandsuspected-endemapuntriesareinvited, aswell
asmemberf relatedNGOsandacademior researclorganizationsThe surveywashosted
on SurveyMonkeyf24] A link to the surveywasavailableviaemailsentto the previously
assembledist of emailaddresseghroughadvertisementatthe GET2020neeting,and
througha poston the socialmediaplatform X (formerly known asTwitter) from EMHE. Prior
to the startof the surveywindow, the surveywaspiloted with colleaguesvith expertisan tra-
chomaandonline surveyformsto gainfeedbaclon the questionnaireandthe easef using
the surveyplatform. Thequestionnairg S3File) includedquestionon the participant'sage
group,genderidentity, organizationatole, primary country/countriesof trachomawork, level
of agreementvith theimportanceof variousperceivedarriersto implementationat the pro-
gramlevelandstrengthdor differentcomplementaryndicatorson a5-point Likert scale
(with the optionsof: StronglyAgree Agree Neither Agreenor DisagreeDisagreeStrongly
Disagree)andidentification of further knowledgegapsremaining,enteredasfreetext, that
may preventimplementationof thesendicatorsfor trachomasurveillanceThe strengthsand
barrierspresentedn the questionnairevereobtainedfrom theresponsesf IDI participants.

Data analysis. DescriptiveanalysisvasperformedusingR.[25] Sincethe total targetpop-
ulationis unknown (dueto the surveybeingpublicly availableviaanonline link) no response
ratecouldbecalculatedFrequencyableswerecreatedo determinethe percentof respon-
dentsthat stronglyagreedr agreedwith, neitheragreechor disagreedvith, anddisagreeabr
stronglydisagreedvith eachproposedstrengthandbarrier. The "stronglyagree'and"agree™
responsewerecombinedandthe"stronglydisagreeand"disagreefesponseserecombined
to determinethe percentof respondentsvho agreedr disagreedvith a statementrespec-
tively.In orderto determineif responsepertainingto community acceptabilitydiffered
betweemationalprogramstaffand other stakeholdersesponsepertainingto thesebarriers
wereanalyzedn the basisof the participant'sorganizationabnd personatole (country staff,
asdefinedasarespondentvhoseorganizationaftole was'Government'and personatole was
"Programmatic/Implementationttomparedo all other stakeholdershy calculatinghe
medianandinterquartilerange(lQR) of responseto thesequestionsThe 2-tailedWilcoxon
rank-sumtestwasusedto calculatep-valuescomparingthe responsesf the two groups Key
knowledgegapsenteredby respondentsaisfreetextresponsewerecleanedandaggregated.

Results
Qualitative study in Tanzania

Datacollectiontook placein Tanzaniagfrom Octoberto November2022 A total of 160com-
munity membergarticipatedn 16 FGDs with ten peopleper FGD. Thereportedpopulation
of selectedillagesangedfrom roughly1,100to 5,400 Equalnumbersof menandwomen
participated FourteenFGDswereconductedn Swahiliandtwo wereconductedn Maa.A
total of 11 public healthpractitionersparticipatedin IDIs. Therolesof participantsincluded
currentandformer country-levektaff, NGO staff,labtechniciansregionalNTD coordinators,
andonehealthcaravorker. The frameworkmatrix usedto assessommunity responsefor
eachtesttypeby genderandsettingis providedasS4File.
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TF field grading. Accordingto communitymembersn Tanzaniakeyadvantagesf field
gradingof TF werethe familiarity of this method(particularlynotedin FGDswith women),
thelackof pain or adverseonsequencedsom this method,andthe ability to receiveresults
immediately A perceivedlisadvantagef field gradingof TF, mentionedin half of the FGDs,
wasthe possibilityof short-termdiscomfortor adverseonsequencahkat maybecausedy
the stronglight of torchesusedaspart of thefield gradingprocess:

"I think that[the] examinationmethodof beinggradedwith torchescausegffectsFor
examplegyegurn redandkeepson sheddingalot of tearsaftera certainperiodof time. | rec-
ommendthattheyshouldinnovateanewmethodfor trachomaexamination.(31+35-year-
old woman,TF.9<5%district)

In thelDIs, mostof the public healthpractitionerswho providedadvantagesf field grad-
ing of TF mentionedthat this methodis both familiar andacceptabléo communitieswhich
agreesvith communityfeedbackrom the FGDs.Very fewIDIs mentionedanydisadvantages
with field gradingof TF,and mostdisadvantage®latedto generakoncernswvith needingto
train staffto conductthe examinationwhichis not necessarilgpecificto this method.None
of the IDIs mentionedthe possibilitythat communitiesmaydislikethis methoddueto fearof
adverseonsequencesom thetorch usedaspart of the examination.

Conjunctival photography. A majority of FGDsmentionedthat akeyadvantagef con-
junctival photographyis aperceivedncreasen the accuracyof gradingviaphotoversudield
gradingdueto theability for gradergo haveampletime:

4|t ispossiblehat [TF field grading]won't beconductedasit isrequiredbecausgouarein
[a] hurry but whenyou aretakingaphotoit isagoodthing becausa personwhowill examine
that photowill haveplentyof time to do that.®(26+30-year-olanan, TF, .o <5%district)

Otheradvantagesf conjunctivalphotographymentionedby FGD participantswerethe
familiarity with the conceptof imagingfor diagnosticsandthelackof painandadverseonse-
quencegrom this method.Eachof theseadvantagew/asparticularlyoftennotedin the FGDs
with men.A majority of FGDs(particularlywith men) mentionedthat akeydisadvantages a
fearof long-termadverseonsequencesausedy the photoflash:

asomepeopleareworried thatwhenyou arephotographed/ouwill goblind or your eye
will bedestroyed.{46+50-year-olanan, TF; .o <5%district)

SeveraFGDs(particularlythosewith men)alsoindicateda beliefthat conjunctivalphotog-
raphyis not asaccurateasothermethods:

aA photois not enoughwewould like to getanotherexaminationmethodbecaus¢he
cameravon't showthe diseas¢hat| havein my eyeor in my eyelidclearly.%(31+35-year-old
woman, TF;.9<5%district)

Noneof the FGD participantsmentionedthat theyhadconcerngelatedto confidentiality,
usagenf the photos,or the potentialidentifiability of photostaken.

In the IDIs, noneof therespondentsnentionedahigh levelof community acceptabilityof
conjunctivalphotographyasaspecificstrengthof this method.SeveralDI participantsmen-
tionedthat community fearsrelatedto flashphotographycausingadverseeonsequenceand
mistrustthatthe entirefacewould bephotographedleadingto concerndy community mem-
bersaroundthe confidentialityof their andtheir children'simages)naybepotentialbarriers
to this method.Severaientionedthat educationwould beneededn orderfor communities
to participate:

"Themostimportant thing isto giveeducationandsensitizationlf youwill justtell aparent
thatyouwantto takeaphoto,he/shemight think you have[a] hiddenagendawith the child."
(Programcoordinator)

In termsof feasibility while therewasan acknowledgemerftom afewIDI participants
thatthefragility of cameraequipmentmaybeaconcernin thefield, mostindicatedthatthis
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would not beatrue barrierto implementation especiallgiventhe benefitsof conjunctival
photography.

Eye swabs. A majority of FGDsmentionedincreasegerceivedestaccuracyespecially
comparedo field or photograding)asa keyadvantagef testsfor ocularCt infection.Half of
FGDs(particularlythosewith men)indicatedthat an advantagef thetestfor ocularCt infec-
tion isthat this methodis perceivedasmodern, high-tech,"professional’and/or legitimate(as
it isapprovedby anauthorizingbodyprior to use).

Most FGDs(particularlythosewith men) mentionedthat akeydisadvantagef eyeswabs
is afearof long-termadverseonsequencdsom thetestprocedure:

"l won't agreewith the useof eyeswabmethod,| will eventell my family membersot to
participatein thatmethodbecausé haseffectsjt mayleaveyouwith awoundin theeye."
(31+35-year-old-mantF,.9> 5%district)

In addition, half of FGDs(particularlythosewith men) mentionedafearof pain from the
testproceduregspeciallyvith regardto children.SeveraFGDsindicatedthatthe complicated
natureof the test(with the needfor samplecollection,storageandtesting)maycausdest
errorsor failures.

FromtheIDIs, manyrespondentsaidthat eyeswabsvould beacceptabléo communities
only with propereducationasto the risksand benefitsof participation.SomelDI respondents
saidthattraining would beneededn order for the samplecollectorto not harmthe eyesof
participantswith theimportanceof this beingtwo-fold: to minimize harmto participantsand
increaseparticipationrates:

"...if thetrainedpersonnelvill not becarefulwhentaking[the] sampleshe/hecanharma
child andthesechildrencaninform eachotherthatit hurtswhentheyaretaking[the] sample
andthiswill makeall childrennot participatein [the] examination.'(Labtechnician)

In termsof feasibility,severalDI respondentsaidthat adesirefor sampleso beprocessed
atthelocallevel(in orderto increasdurn-aroundtime) is likely unfeasibledueto alackof cur-
rent lab capacityatthe district level.Thiswasmentionedby both public healthpractitionersat
thenationalandlowerlevelsof administration.

Blood spots. Keyadvantage® blood spotsmentionedin amajority of FGDswerethe
familiarity with bloodtestingand (particularlyamongFGDswith women)the lackof painor
adverseonsequencdsom thetestingprocedureHalf of FGDs(particularlythosewith men)
indicatedthatthe high perceivedaccuracyof theresultsis anadvantagéo this method:

aTherearemanydiseasethat cannotbeseereasilybut whenyoutakeablood sampleo
thelabit will beaperfectsolution.®(51+55-year-olanan, TF; ..o <5%district)

SeveraFGDsmentionedthat a disadvantage blood spotsis alackof trust by participants
thatthe samplewill beusedonly to testtrachomaywith fearsespeciallyaroundtestingfor HIV
or othersexuallytransmittedinfectionswithout participants‘consentMany FGDswith partic-
ipantswho mentionedthis fearindicatedthatit couldbemitigatedwith community educa-
tion, ascommunity membershad simply not beenmadeawarethat the presencef antibodies
to trachomacouldbetestedor viablood spotsprior to participatingin the FGDs.

OneFGDamongthe Maasakthnicgroupmentioneda generabislike of bloodtestingin
particular:

a\We, asMaasapeopledon't like bloodtestingmostof thetime. For exampleHIV and TB
areprevalenin Maasakocietyandwhenpeopleareaskedo testusingblood samplesthey
run away.q46+50-year-oldvoman, TF; ..o >5%district)

WhenlDI participantsmentionedadvantagesf blood spotscommunity acceptabilityvas
not often specificallymentionedasakeystrengthof this method.When community accept-
ability wasmentioned the needfor educatiorwasunderscoredOnelDI participantmen-
tionedthe potentialfor distrustrelatedto sampleuse(specificallyrelatedto fearsaroundHIV
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testing)amongcommunity membersSomelDI participantsalsomentionedthe potentialfor
community acceptabilityssuesf community participantsexpectbon-the-spotresults(asthey
wouldreceivefor othertypesof bloodteststheyundergoaspart of routine healthcare suchas
malariatesting),andagainunderscoredhe needfor community educationasto the purpose
of thetestin the contextof trachomaprogramming.

In termsof feasibility keystrengthamentionedby IDI participantsincludedthe familiarity
of blood spotcollectionandtestingby healthsystemsndthe ability for high throughputof
thesesampletypes althoughseveraparticipantsmentionedalackof lab capacityto storeand
testsampleatalocallevelasapotentialissue While familiarity of bloodtestingby healthsys-
temswasoftenmentioned,IDI respondentslid not mentionthe potentialfor integrationof
trachomamonitoring into existinghealthsystemwiathe useof blood spotsasa specific
advantagef this method.

Whenaskedthe majority of FGDshadatleastoneparticipantwho would hypothetically
participatein eachsamplecollectionmethod.No qualitativedifferencen responsebetween
districtswith a TF;.9 >5%vs.<5%wasdetected 15FGDsin districtswith aTF;.9>5%vs.15
FGDsin districtswith a TF;.9<5%with atleastonerespondenivho saidtheywould hypo-
theticallyparticipatein eachmethod).

FGDswith mengenerallyindicatedmorewillingnesgo hypotheticallyparticipatein all of
thetestingmethodscomparedo FGDswith women(16 FGDswith menvs.14 FGDswith
womenwith atleastonerespondenivho saidtheywould hypotheticallyparticipatein each
method).While responsefrom FGDswith menandwomenwerelargelyquite similar, FGDs
with menoftenmentionedthe importanceof perceivedaccuracyalackof adverseonse-
guencedrom thetestingprocedure andthe benefitof testsperceivecasmodernor hightech
asimportantto determiningthe acceptabilityof the differentmethods FGDswith women
mentionedthe importanceof testfamiliarity andalackof unduediscomfortor harmfrom
participatingin thetestprocedureasimportantto determiningthe acceptabilityof the differ-
entmethods.

Quantitative survey of stakeholders

Theonline surveywaslive from April 24to May 31,2023 Responsesom 98 peoplewho con-
sentedo participatewerereceivedRespondentseportedliving andworking in 42different
countriesandrepresente@achtrachoma-endemi®WHO Region(African Region Eastern
MediterranearRegion Regionof the Americas South-EasAsiaRegionandthe Western
PacificRegion).A majority (60%)of respondentsveremen.Mostrespondentsverebetween
theageof 35+49%earsworkedfor anNGO, andworkedin aprogrammatic/implenentation
role(Tablel).

Eighty-onerespondentansweredjuestiondeyondproviding demographidnformation.
Table2 includesresultsfor questiongelatedto respondentsagreementvith strengthsand
barriersto eachindicator. Almostall (79,98%)of respondentagreedhat TF gradingbeing
WHO-recommendedor diagnosingrachomais a strengthof field gradingof TF. Besides
this, the strength=of field gradingof TF respondentsnostagreedwith werethat TF gradingis
familiar (71,88%),acceptabléo communities(69,85%) harmless/doerot causesideeffects
(66,81%),andthat participantsareprovidedresultson-the-spot(66,81%).Themostagreed-
upon barrierindicatedfor field gradingof TF wasthatit is asubjectiveneasurahatis prone
to humanerror (65,80%).

Themostagreed-uporstrengthfor conjunctivalphotographywasthat multiple graderscan
gradethe samephoto,increasingaccuracyandhelpingto determinethe statusof borderline
case$61,84%).In contrastathird of respondent$24,33%)saidthat a strengthof
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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
Governnent 20 22%
Non-gowernmentalorganizaion 46 50%
Universty or research 22 24%
Other 4 4%
Personal Role
Academic/Rsearch 24 26%
Progranmatic/Implementation 57 61%
Other 12 13%

https://abi.org/10.1371durnal.pntdd011941.t001

conjunctivalphotographyis that the ability to gradethe photo awayfrom thefield would
reducefield time. Themostagreed-uporbarrierto implementationof conjunctivalphotogra-
phyisthatit wouldincreasehe costscomparedo TF field gradingdueto the needfor camera
equipment(43,60%) followedcloselyby increaseatostsdueto the needfor increasegerson-
neltraining andtime (41,57%).

Forinfection testing,the mostagreed-uporstrengthwasthis indicator'sability to detect
infectionin theabsencef clinical signs(55,81%).Themostagreed-uporbarriersfor this
indicator all pertainto challengearoundthe feasibilityof implementation including the extra
work requiredto planfor logisticsof field collectionand sampleprocessing68,96%) the chal-
lengeposedby adesirefor sampledo betestedby the nearestab (63,89%),increaseatosts
comparedo field gradingof TF posedby the needto storesample$62,87%)andpurchase
needeckquipment(62,87%),aswell asthe challengeosedby the requirementfor maintain-
ing acoldchain(61,87%).In contrastto itemsaboutfeasibility therewerelowerlevelsof
agreementvith barriersrelatedto low community participation,dueeitherto alackof receiv-
ing individual results(36,51%),or fearof the samplecollectionprocesr sideeffectq34,
49%).

Themostagreed-withstrengthsof serologyincludethe familiarity of healthsystemsvith
blood spots(for otherdiseaseqb1,77%)aswellasanacknowledgemerthat blood spotsare
both easyto collect(47,71%),andeasieto transportand storecomparedo eyeswabg42,
66%).Themostagreed-withbarriersto theimplementationof serologyincludedthe extra
work neededo planfor thelogisticsof field collectionand sampleprocessing58,88%) the
increaseatostscomparedo TFfield gradingdueto equipmentneeded55,83%),andthe lack
of currentlab capacity(52,80%) Lesghanhalf of respondentsigreedhat community partici-
pationmaybelow if participantsdo not receivandividual testresults(31,48%)or dueto a
fearof fingerpricking (28,42%).

Theresultsof the comparisorof responseo barriersrelatedto community acceptability
by country staffvs.otherstakeholderarepresentedn Table3. (In this analysisahigherscore
indicatesahigherlevelof agreementhat the statements abarrierto implementationof the
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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- = Strongly agree or = Neither agree nor = Strongly disagree or
dents agree disagree disagree
n (%) n (%) n (%)
Field grading of TF
TF gradingis recommenad by the World HealthOrganizaton for diagnosing 81 79(98) 1(1) 1(1)
trachomain communities
< | TFgradingis afamiliar method. 81 71(88) 6(7) 4(5)
on
§ TF gradingis acceptabléo communites. 81 69(85) 8(10) 4(5)
@ | TF gradingis harmles&loesnot causesideeffects. 81 66(81) 8(10) 7(9)
TF gradingprovidesresultson the spot. 81 66(81) 9(11) 6(7)
TF gradingis accurate. 79 42(53) 18(23) 19(24)
5 TF gradingis subjectie and proneto humanerror. 81 65(80) 5(6) 11(14)
£ | TF gradingis not assensitiveor specificasothermethods. 81 50(62) 15(19) 16(20)
m
Evertingthe eyesf childrencanbedifficult. 80 49(61) 15(19) 16(20)
Conjunctival photography
Multiple graderscangradethe samephoto, whichwill increaseaccuracyand 73 61(84) 5(7) 7(10)
helpdetermire the statusof "edgecases."
Increasedtostsof conjundival photographywill belesshanthosefor eye 73 41(56) 26(36) 6(8)
swabr blood spots.
Thepotentialto useArtificial Intelligenceto gradephotoswill providemore 71 34(48) 30(42) 7(10)
< | accurateesultsthanfield gradingof TF.
&n
§ Thephoto canbeusedto determinethe presencer absencef othereye 73 30(41) 25(34) 18(25)
» | diseases.
Conjunctival photographyis easyto implement. 72 29(40) 21(29) 22(31)
Gradingthe photoawayfrom thefield will reducefield time comparedo TF 73 24(33) 23(32) 26(36)
grading.
Conjunctival photogaphyis moreaccuratehanfield gradingof TF. 73 21(29) 33(45) 19(26)
Conjunctival photogaphyis more sensitivehanfield gradingof TF. 72 18(25) 35(49) 19(26)
Increasedcostscomparedo TF gradingdueto needfor cameraequipment. 72 43(60) 19(26) 10(14)
Increasedcostscomparedo TF gradingdueto increasegersonnétraining/ 72 41(57) 14(19) 17(24)
time needed.
Community participationmaybelow if participans do not receivandividual 71 39(55) 16(23) 16(23)
- results.
g Community participationmaybelow dueto fear/mistrustof havingphoto 72 38(53) 15(21) 19(26)
& | taken.
Conjunctival photographygradingis subjectie and proneto humanerror. 72 36(50) 21(29) 15(21)
Community participationmaybelow dueto fearof sideeffectsdueto photo 72 27(38) 18(25) 27(38)
flash.
Conjunctival photogaphyis perceivedaslessaccuratecomparedo other 73 18(25) 38(52) 17(23)
methods.
Infection testing
Infectiontestingcandetectpre-symptanatictrachoma 68 55(81) 9(13) 4(6)
Eyeswabsanbetestedfor multiple pathoges/diseases. 70 55(79) 11(16) 4(6)
= Infectiontestingis more accurateghanfield gradingof TF atidentifying 70 54(77) 8(11) 8(11)
e | trachoma.
o
& | Infection testingis more accuratethan other methodsatidentifying trachoma. 70 52(74) 11(16) 7(10)
Eyeswabs/infetion testingareacceptabléo communitiesaslong aseducation 69 51(74) 14(20) 4(6)
is provided.
Eyeswabdhavealow chanceof causingsideeffects. 70 51(73) 14(20) 5(7)
(Continued)
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Table 2. (Continued)

Survey item 3-way scale
Total respon- = Strongly agree or  Neither agree nor = Strongly disagree or
dents agree disagree disagree
n (%) n (%) n (%)
Extrawork neededo planfor logisticsof field collectionandsample 71 68(96) 1(1) 2(3)
processing
Desirefor sampledo betestedby nearestabmaybeachallenge 71 63(89) 4(6) 4(6)
Increasedostscomparedo TF field gradingdueto storageof samples. 71 62(87) 3(4) 6(8)
Increasedtostscomparedo TF field gradingdueto equipmentneeded. 71 62(87) 5(7) 4(6)
Requiremat for cold chainachallengelueto needfor stableelectricity. 70 61(87) 4(6) 5(7)
§ Increasedtostscomparedo TF field gradingdueto increasd personnel 70 48(69) 10(14) 12(17)
EE: training/time needed.
Poorlytrainedpersonnemight causalamagedo eyef participarts. 71 40(56) 15(21) 16(23)
Community participationmaybelow if participans do not receivandividual 70 36(51) 19(27) 15(21)
results.
Community participationmaybelow dueto fearof samplecollectionprocess 70 34(49) 15(21) 21(30)
or sideeffects.
Infectiontestingmaybelessaccurateghan TF field gradingdueto time 71 18(25) 12(17) 41(58)
betweercollectionandtesting.
Serology
Bloodspots(for otherdiseasesgrefamiliar to healthsystems 66 51(77) 11(17) 4(6)
Bloodspotsareeasyo collect. 66 47(71) 11(17) 8(12)
. | Bloodspotsareeasietto transpat andstorethan eyeswabs. 64 42(66) 13(20) 9(14)
%’3 Bloodspots(for otherdiseasesyrefamiliar and acceptabléo community 66 39(59) 14(21) 13(20)
& members.
Serologicalestingis moreaccuratehan TF gradingatidentifyingtrachoma. 66 29(44) 17(26) 20(30)
Serologicalestingis fast. 65 26(40) 16(25) 23(35)
Serologicalestingcandetectpre-sympbmatictrachoma. 66 21(32) 19(29) 26(39)
Extrawork neededo planfor logisticsof field collectionandsample 66 58(88) 4(6) 4(6)
processing
Increasedcostscomparedo TF field gradingdueto equipmentneeded. 66 55(83) 8(12) 3(5)
Lackof currentlab capacity 65 52(80) 9(14) 4(6)
Increasedtostscomparedo TF field gradingdueto increasd personnel 66 45(68) 10(15) 11(17)
training/time needed.
& | Increasectostsdueto storageof samples. 65 41(63) 11(17) 13(20)
c% Increasedlangerof working with blood/riskof medicalerrors,comparedo 66 38(58) 15(23) 13(20)
otherdiagnostics.
Fieldconditionschallengingsamplesnaybedestroye in thefield. 66 35(53) 22(33) 9(14)
Community participationmaybelow dueto misundersandingor mistrustof 66 35(53) 16(24) 15(23)
testpurpose.
Community participationmaybelow if participans do not receivendividual 64 31(48) 13(20) 20(31)
results.
Community participationmaybelow dueto fearof finger pricking. 66 28(42) 16(24) 22(33)

TF = trachomabusinflammaionbfollicul ar

https://da.org/10.1371durnal.pntd)011941.t02

indicator.) On averagethe country staffidentified conjunctivalphotographyto facethe great-
estbarriersrelatedto community acceptabilityin contrastthe otherstakeholdergentified
serologyasfacingthe greatesbarriersrelatedto community acceptabilityHowever honeof
the comparisonsveresignificantatanalphaof 0.05.
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Table 3. Stakeholder agreement with proposed barriers of complementary indicators to trachomatous inflammation—follicular detection by affiliation (country

staff vs. other stakeholders).

Barrier Country staff* (n=14) = Other stakeholders (n = 59)°

median (IQR) median (IQR) p value®
Conjunctival photography
Commurity participationmaybelow dueto fear/mistrust of havingphototaken. 4.0(3.6x4.3 3.0(2.0+4.9 0.13
Commurity participationmaybelow dueto fearof sideeffectsdueto photoflash. 3.5(2.5¢4.% 3.0(2.0+4.9 0.46
Commurity participationmaybelow if participans do not receivandividual results. 4.0(3.5¢4.% 4.0(3.5¢4.% 0.37
Infection testing
Commurity participationmaybelow dueto fearof samplecollection procesr sideeffects. 3.0(2.0+4.9 3.5(2.5+4.% 0.70
Commurity participationmaybelow if participans do not receivandividual results. 4.0(3.4+4.% 3.5(3.0+4.9 0.67
Serology
Commurity participationmaybelow dueto fearof fingerpricking. 2.0(1.1+2.9 3.0(2.0+4.9 0.08
Commurity participationmaybelow dueto misundersandingor mistrustof testpurpose. 3.0(2.1+3.9 4.0(3.5x4.% 0.38
Commurity participationmaybelow if participansdo not receivandividual results. 2.5(1.6+3.% 4.0(3.0+5.9 0.14

IQR = Interquartile range a: organizaional role = "Governmat" and personatole = "Programmait/Implemertation”, b: not all responantsansweredveryquestion,
c:asmeasuredy a 2-tailedWilcoxon-rank-sumtest.
Note:A higherscoreindicatesastrongerlevelof agreementhat the statements abarrierto implementdion of theindicator.

https://da.org/10.1371durnal.pntd011941.t03

Keyknowledgegapsenteredby respondentsrepresentedsS5File. Categorie®f knowl-
edgegapsdentifiedinclude:settingandinterpretingmeaningfulthresholdausingcomple-
mentaryindicators,understandingestcharacteristicge.g.sensitivityand specificity)of each
indicator, refining surveydesignto allowtheinclusionof complementaryndicators,interpret-
ing serologicatlata,understandingclinical signsandthe progressiorof diseasentegrating
complementaryndicatorsfor trachomainto existingsystemsynderstandinghe acceptability
andfeasibilityof complementaryndicators,andidentifying and mitigating potentialissues
with training andlab qualityassurance.

Discussion

Fromthe FGDs wefound that eachdiagnostionethodexploredwasgenerallyacceptabléo
community memberdn Tanzaniawith keythemessuchasnot wantingto sufferharmfrom
thediagnostigprocesandtheimportanceof (perceived}estaccuracyapparentFromthe
IDIs with public healthpractitionersin Tanzaniawefound that this groupalsoconsidered
eachdiagnostianethodto beacceptabléo community membersaslong asappropriateedu-
cationon therisksandbenefitsof participationis provided.

Whenglobalstakeholdersvereaskedo indicatetheir agreementhat givenbarrierswould
hinderimplementationof complementaryndicators,the highestagreemenitemstendedto
bethosearoundfeasibility ratherthanacceptabilityThe highestconsensusf anystrengthor
barrierlistedwasagreementhatthe WHO recommendatiorfor field gradingof TFisabene-
fit of this method,with 98%of respondentin agreementWhenresultsaroundcommunity
acceptabilitywerestratifiedbasedn country staffvs.other stakeholdemo statisticallysignifi-
cantdifferenceaverefound, indicatingbroadagreemenamongrespondentsn the stake-
holdersurveythat community acceptabilityof eachmethodis unlikely to hinder
implementation.Thiswasconcordantwith thefindingsfrom communitymembersn Tanza-
nia, whoratedeachtesttypegenerallyacceptable.

A studyin the Bijaghs Islands GuineaBissawn differentdiagnostitestsand sampletypes
for trachomasurveillancegincluding clinical examsgyeswabsandfinger-prick blood
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samplesjeportedthat althoughall the studiedtesttypesweregenerallyacceptableherewasa
preferenceamongcommunity memberdor laboratory-basetesting;theseresultswerecon-
sideredmoreaccuratahanclinical examination[26] Additionally, sampleypesthatdid not
requirecloseproximity to theeye(i.e.,finger-prick blood samplesyverepreferred [26] Our
studyhadsimilar resultswith participantsnoting aperceptionof improvedaccuracyrom lab-
oratory-basednethods althoughexpressingomeuneasevith the eyeswabandblood spot
proceduresespeciallyvith regardgo children. This similarity in findingsis reassuringgiven
thedifferentlocationsand populationtypes,ndicating somegeneralizabilityof theresults.
Consideredn parallel theseresultssuggesthat acceptabilityvould not beawidespreadar-
rier to implementation.

Different studieshaveshownvaryinglevelsof acceptabilityof blood collection.Researcin
sub-Saharaafrica hasshownthat collectingblood or otherbodily sampledrom individuals
canbechallengingwith fearsrelatedto blood-stealingandintentional spreadingof disease
concerningpublic healthinterventionsdocumentedsincecolonialtimes.[27] Individual reti-
cencdo participationin atrial in The Gambiainvolving blood collectionviafinger stick for
malariascreeningvaslinked to fearof blood-takingdueto depletionof life forceandfearof
exploitation.[28] In contrastastudyon the feasibilityof bloodspotcollectionfor the surveil-
lanceof humanAfrican trypanosomiasii the DemocraticRepublicof the Congofound that
refusalo participatein bloodspotcollectionwasrare,althoughreasongor non-participation
werenot analysed[29] Finger-prickblood samplesreroutinely takenfor malariatesting,
[30] whichis commonplacen mostplaceghatarealsotrachoma-endemid31] Our commu-
nity memberparticipantsexpressetiroadacceptancef blood spotswith two notable
exceptions.

First,amongthe MaasakethnicgrouponeFGD (out of four) notedagenerakultural dislike
of blood-giving.This mayberelatedto anotedlackof trust of non-Maasavisitors,anincom-
pleteunderstandingpf the purposeof interventions,andaperceptionof misalignment
betweercommunity andgovernmenfriorities, which haserodedtrustin this institution. [32]
A studyconductedn the SinyaWard (a Maasacommunityin LongidoDistrict) found that,
while this community doesperceivarachomaasa problem,[33] competingpriorities can
makeit difficult to participatein trachoma-relatednterventions suchasMDA. [32] A lackof
sensitizatioraroundMDA haspreviouslybeenassociatewith poor uptakeof azithromycinin
thisarea[34] underscoringhe needfor effectivemessagingn healthprogramsin theseand
otherunder-servedommunitieswhich,asweneartrachomaelimination, mayrepresenthe
lastfoci of TF.

Secondgconcerngexplicitly aboutthe purposeof blood testswereraised(amongavarietyof
ethnicgroups) with specificfearsmentionedaroundtestingfor HIV without the participants'
consentThesdearswererelayedboth by community participantsthemselveandrecognized
asa potentialreasorfor low community acceptancey public healthpractitioners.in this
regard thefamiliarity andcommonplacenatureof bloodtestingis adisadvantageggscommu-
nity membersareawarethattheir blood samplegouldbetestedior manyotherdiseasesome
of which (suchasHIV) still carryalevelof stigma[35] However familiarity with blood spots
wasalsoperceivedhsanadvantagef this method,both by community memberswho appreci-
atedthe lackof pain or harm causedy the sampleprocedureandby public healthpractition-
ers,who notedexperiencavith samplecollection,processingandtestingby anarrayof health
systemsn TanzaniaTheadvantagesf bloodtestingenableprogramsywith appropriateethical
approvalsaandparticipantconsentfo benefitfrom the increaseckfficiencyof testingonesample
for manydiseasedt will beup to country programsto adapttheir testingstrategieandhow
resultswill beusedto reflectcultural preferencesgspeciallyn light of the commentsmade
aboutfearsof the confidentialityof HIV resultsWhile public healthpractitionersin Tanzania
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did oftenrecognizethe familiarity of bloodtesting(for otherdiseased)y healthsystemssan
advantagef this method,our studyfound alackof acknowledgementf the potentialutility of
serologyfor theintegrationof trachomamonitoring with otherdiseas@rograms.Thisgroup
alsorecognizedhatalackof locallab capacitywould makethe quick processingf blood sam-
plesachallengewhich wascorroboratedasabarrierto implementationby globalstakeholders.
TheGlobalNTD road map2021+203@allsfor concertedactionto achieventegrationacross
NTD programsandfor increasednvestmentn developindab capacityin orderto meetNTD
targets[19] Thelong-termbenefitof investmentsn increasingand maintaininglab capacityof
healthsystemdor infection testingand serologyshouldbeunderscoredo stakeholderstall
levelsA coordinatedapproachs neededo leveragehe investmentsandachievementmadeto
dateacrosdlifferentdiseas@rogramsgnablingthe building, strengtheningand maintenance
of laboratorycapacityand networks [36]

Community membergound conjunctivalphotographyto beanacceptablenethodfor tra-
chomadiagnosisnoting agenerafamiliarity with the conceptof medicalimagingandpoten-
tial benefitsof this methodcomparedo field gradingof TF. Another studyon the
acceptabilityof conjunctivalphotographyamongcommunity memberdn Tanzanigound
similar sentimentaroundthe utility of photographyfor gradingborderlinecasegcontributing
to greateroverallaccuracy)but notedan elementof concernamongcommunity members
regardingthe exposureof childrento a photoflash.[37] However this fearpertainedonly to
traditional digital single-lenseflex(DSLR)camerasgomparedo photographyiasmart-
phone.[37] In addition, our studydid not find thatissuesroundphoto useand confidential-
ity wereaconcernamongcommunity membersHowever thesdssuesvererecognizeds
potentialconcernsby public healthpractitionersin our study,aswellasboth community
membersand Tropical Datatrainersin the previousTanzaniamgualitativestudy.[37] Consent
materialsfor activitiesincorporatingconjunctivalphotographyfor researctor programmatic
useshouldbeveryclearasto therisksandbenefitsof participating.

We found thatgenerallyFGDswith menweremorefavorableo eachof thetesttypescom-
paredto FGDswith women,with FGDswith menmorelikely to haveatleastoneparticipant
indicatethattheywould hypotheticallyallowthe childrenundertheir careto participatein
eachtesttypecomparedo FGDswith women.A previoussystematiceviewand meta-analysis
on theacceptancefthe COVID-19vaccinewhichincludedstudiesrom eachwHO region,
found that malegendemnwasassociatewith anincreasedikelihood of vaccineacceptancd38]
A systematiceviewon this topic in sub-Sahara/frica found similar results[39] In termsof
care-givingoehavior amulti-country questionnairesimilarly found that fathersaremore will-
ing thanmothersto vaccinateheir childrenagainstCOVID-19, possiblydueto differencesn
risk-takingbehaviorsamongfathersvs.mothers [40] It maybeadvisabldo targetmessaging
aroundthe safetyof andrisk of discomfortor adverseonsequencesom eachdiagnostic
methodspecificallfo womencaregiversespeciallyastheyareoftenthe decision-makerin
regardgo children'shealthcare[41]

Thehigh levelof stakeholdeagreementhata WHO recommendatiorof field gradingof
TFis beneficiaindicateshat additional WHO guidancearoundcomplementaryndicators
maybeadvantageousn informal workshopstestsfor infectionandserologyhavealready
beenadvocatedor by WHO, [15] andthe forthcomingguidelineson their useareeagerly
awaited.

Seventyniquequestiongegardingknowledgegapspreventingtheinterpretationand
implementationof complementaryndicatorswereidentified by globalstakeholdersThe col-
lation and categorizatiorof thesequestionawill hopefullyserveasausefulresourcdor helping
to definefuture researctpriorities asweapproachthetrachomaelimination endgame.
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Our studyhadseveralimitations. Messagingsto the testingprocedureandthe factthat
not all testswould yield individual resultswasincludedin the FGDtopic guideandstatecby
theresearctassistantvhile conductingthe FGD.Howevert is clearfrom the transcriptsthat
participantsdid not alwaysadequatelyinderstandspecificof eachtesttype,or thatthey
would not alwayseceivandividual resultsfor eachsampleype. This maymakeconclusions
aboutthe strengthof acceptancdifficult to directly applyto surveillancesettingswherepar-
ticipantscould not expecindividual resultsand/or treatment. However capturingcommon
misconceptiondy community membersabouteachtesttypeis alsocimportant, asit provides
usefulinformation for programsmovingforward andhighlightsthe needto focuson commu-
nity sensitizationengagemengndsettingparticipantexpectationdoth on thetestproce-
duresandreceiptof results Furthermore wenotethat askingcommunity membersf they
would hypotheticallyparticipatein eachsamplecollectiontypemayyield differentresultsthan
actuallypresentingparticipantswith the opportunity to betestedIn addition,community
FGDsandIDlIs only took placein aselectiorof siteswithin onecountry. Therearelikely to be
differing viewsacrosghetrachoma-endemigvorld.

In attemptingto evaluateghe opinion of avarietyof trachomastakeholderghe stakeholder
surveywasdisseminatedo aswide anaudienceaspossibleresultingin an opportunisticsam-
ple.While anopportunisticsamplehasimplicationsfor generalizabilitythe multiple avenues
of surveydisseminationthe offering of multiple languagesf the surveyandthe diversegeo-
graphicrepresentatiorof respondenténdicatethatthe resultsarelikely fairly representativef
trachomastakeholderssawhole.

Strengthsaandbarriersfrom the IDIs wereusedto formulatethe questiondor the stake-
holdersurveyln orderto preserveheintent of theseresponsegheitemsin the stakeholder
surveycould havebeenperceivedasoverlypositive(for the strengthsland negativefor the
barriers),which mayhavehadan effectin biasingstakeholderdevelof agreementvith each
item. In addition, the factualaccuracyof the statementsfferedby the IDIs (for examplethat
onetestmaybemore"accuratethananother)is debatablewhich mayhavehinderedinter-
pretationof participants'agreemenwith thesdtems.Theremayhavealsobeenpotential
strengthsandbarriersto eachmethodnot identified by IDI respondentgsuchasthe potential
benefitof beingableto testblood spotsfor multiple infections).In eachcaseto avoidbiasing
the selectiorof strengthsandbarrierspresentedn the questionnairegcarewastakento pre-
servethe original contentand meaningfrom the IDIs. However future surveysnaywishto
providemore comprehensivéstsof strengthsandbarriersand more neutralquestionword-
ing (for examplepy allowingrespondentso ratethe acceptabilityof differentmethodsrather
thantheir agreementith subjectivestatements).

Futurework would beneededn orderto studythe opinionsof communitiesin other
regionsto havemore confidencan the generalizabilityof our results A deepeiexploration
into the attitudesand perceptionof bloodtestingamongthe Maasakethnicgroup,alongwith
the effectivenesaf potentialeducationor sensitizatiorstrategiess warrantedin orderto
ensurethis groupis equitablyrepresentedh future trachomaprogramming.In addition,a
studyof non-responseatesin studieswhereadditionalindicatorsarecollectedvouldyield
information aboutthe acceptabilityof differentsamplecollectionmethodsfor trachomadetec-
tion during real-worldprogramactivities.

Conclusions

We found that conjunctivalphotographyjnfectiontesting,andserologywereall generally
acceptabléo community memberdn TanzaniaCritical themesncludedparticipantsnot
wantingto sufferharmfrom the diagnostigprocessandtheimportanceof (perceived}est
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accuracyMany of the perceivedlisadvantagesientionedby community membersn Tanza-
nia, suchasfearof unduediscomfortor adverseonsequenced participatingin the diagnos-
tic proces®r mistrustof thetestpurpose(for serologyarepotentialfocusareador outreach
by healthcaravorkersand otherpartnersprior to implementation.This needfor community
educationon therisksandbenefitsof participationof eachof the methodswasunderscoredn
interviewswith public healthpractitionersin TanzaniaAccordingto both Tanzaniarpublic
healthpractitionersand globalstakeholdergjuestionof feasibilityremain,especiallyor
infectiontestingandserologyThefactthatin generalall methodswereacceptabléo commu-
nity memberds positive asit maybethat eachindicator hasarole to playfor trachomaelimi-
nation surveillancepurposes.
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