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Objectives: In many countries including the United Kingdom, hearing 
aids are a first line of audiologic intervention for many people with tin-
nitus and aidable hearing loss. Nevertheless, there is a lack of high qual-
ity evidence to support that they are of benefit for tinnitus, and wide 
variability in their use in clinical practice especially for people with mild 
hearing loss. The aim of this study was to identify a consensus among 
a sample of UK clinicians on the criteria for hearing aid candidature and 
clinical practice in fitting hearing aids specifically for mild hearing loss 
with and without tinnitus. This will allow professionals to establish clini-
cal benchmarks and to gauge their practice with that used elsewhere.

Design: The Delphi technique, a systematic methodology that seeks 
consensus amongst experts through consultation using a series of itera-
tive questionnaires, was used. A three-round Delphi survey explored 
clinical consensus among a panel of 29 UK hearing professionals. The 
authors measured panel agreement on 115 statements covering: (i) gen-
eral factors affecting the decision to fit hearing aids, (ii) protocol-driven 
factors affecting the decision to fit hearing aids, (iii) general practice, 
and (iv) clinical observations. Consensus was defined as a priori ≥70% 
agreement across the panel.

Results: Consensus was reached for 58 of the 115 statements. The broad 
areas of consensus were around factors important to consider when fit-
ting hearing aids; hearing aid technology/features offered; and important 
clinical assessment to verify hearing aid fit (agreement of 70% or more). 
For patients with mild hearing loss, the greatest priority was given by clini-
cians to patient-centered criteria for fitting hearing aids: hearing difficulties, 
motivation to wear hearing aids, and impact of hearing loss on quality of life 
(chosen as top five by at least 64% of panelists). Objective measures were 
given a lower priority: degree of hearing loss and shape of the audiogram 
(chosen as top five by less than half of panelists). Areas where consensus 
was not reached were related to the use of questionnaires to predict and 
verify hearing aid benefit for both hearing and tinnitus; audiometric criteria 
for fitting hearing aids; and safety of using loud sounds when verifying 
hearing aid fitting when the patient has tinnitus (agreement of <70%).

Conclusions: The authors identified practices that are considered impor-
tant when recommending or fitting hearing aid for a patient with tinnitus. 
More importantly perhaps, they identified practical issues where there 
are divided opinions. Their findings inform the design of clinical trials 
and open up debate on the potential impact of practice differences on 
patient outcomes.

Key words: Delphi review, Hearing aids, Mild hearing loss, Tinnitus.
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INTRODUCTION

Tinnitus isamajorproblemaffecting10 to15%ofadults
dependingon the study (Hoffman&Reed2004),with about
20% of those experiencing symptoms that negatively affect
the quality of life and require clinical intervention (Davis&
ElRafaie 2000). Some of themostwell-knownmanagement
strategies for tinnitus are education and reassurance, relax-
ation,cognitivebehavioraltherapy(CBT),psychologicalcoun-
seling,someformofsound therapy includinghearingaidsor
soundgenerators,oracombinationoftheseapproaches(Hoare
etal.2012).There isnostandardprocedurefor thediagnosis
andmanagementof tinnitus,and theapproach takendepends
stronglyontheprofessionalbackgroundoftheclinician(medic,
audiologist/hearingtherapist,clinicalpsychologist),aswellas
country-speciicguidelinesorlackthereof(Henryetal.2008;
DepartmentofHealth2009;Biesingeretal.2011;Halletal.
2011;Hoare&Hall2011;Cimaetal.2012;Tunkeletal.2014).
In theUnitedKingdom,audiology is themainproviderof

care for peoplewith tinnitus (Hall et al. 2011) and themost
common audiologic management strategy is education and
reassurance,combinedwithsoundtherapy(e.g.,hearingaids,
DepartmentofHealth2009;Hoareetal.2012).Hearingaids
are primarily prescribed to overcome hearing loss, which is
oftenassociatedwithtinnitus(Coles1995;Dobie2004).They
alsoreducelisteningeffort,improvecommunication,andsocan
reducestressandanxietythatmaybeassociatedwithhearing
lossandarecommontotinnitus(Surretal.1985;Carmen&
Uram2002).However,hearingaidsmayalsobebeneicialfor
tinnitusby amplifyingenvironmental sound, therebymasking
orprovidingdistractionfromtinnitus.Someauthorspostulate
thathearingaidsmayhaveaphysiological effecton tinnitus-
relatedbrainactivity,byrecalibratingcentralgain(Schaette&
Kempter2006;Schaetteetal.2010)orpreventingmaladaptive
neuralplasticitytriggeredbythedamagetotheauditoryperiph-
eryandinducing“secondary”plasticityintheauditorysystem
(Willott1996;Noreña2011).
UK(DepartmentofHealth2007;BritishSocietyofAudi-

ology (BSA) Practice Guidance 2012) and US (American
AcademyofAudiology(AAA)TaskForce2006;Tunkeletal.
2014) guidelines share many common recommendations for
theaudiologicmanagementofadultswithhearingimpairment,
wherehearingaidsplayamajorrole.Thereferencedguidelines
aremostly relevant to themanagementof sensorineuralhear-
ing loss, irrespectiveof severity, that is, there areno speciic
recommendationsforpatientswithmildsensorineuralhearing
loss. Little attention is paid to themanagement of comorbid
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symptomssuchastinnitus.TheBSAPracticeGuidance(2012)
emphasizesassessingindividualneedsandliststinnitusandcli-
ent’sattitudetowarditasoneofthefactorsimportanttoassess
to inform the best management strategy but without recom-

mendingspeciictreatmentoptions.TheAAATaskForcedocu-
ment(2006)putstinnitusinthelistofnonauditoryneedsofthe
patientthatmayinterferewithauditoryneedstodeterminesuc-
cesswithampliication.Noneoftheabovedocumentscontain
anyguidelinesaboutthemanagementofpatientswithhearing
lossand tinnitus.Furthermore,despite theextensive informa-
tionavailableabouthearingaid technologyandprogramming
features, there are no recommendations as to which features
mightbeusefulforpatientswithtinnitus(Tunkeletal.2014).
Althoughtheguidelinesforthegeneralmanagementofhearing
impairment inbothBSAPracticeGuidance (2012)andAAA
TaskForcedocument(2006)containsimilarelements,thesame
isnotthecasefortinnitus.
Therehavebeenanumberoftinnitus-speciicmanagement

guidelines. Fewof themprovide speciic recommendations of
bestpractice(DepartmentofHealthGoodPracticeGuide2009;
Tinnitus Research Initiative [TRI] algorithm, Biesinger et al.
2011,butseeTunkeletal.2014).Thisleavesalotofscopefor
differentinterpretationsoftheguidelinesforindividualpatients.
Aswellasdifferences,therearesomecommonelementstomost
standard and nonstandard treatment pathways such as similar
protocolsfordiagnosticassessmentandclassiicationoftinnitus
severity,aswellassimilarmanagementoptions(Baguleyetal.
2013).Among those treatment pathway elements, addressing
hearingdificultiesisoneofthecarecomponents,withhearing
aidsbeingonecommonmanagementoption(Searchieldetal.
2010;Henryetal.2008;DepartmentofHealthGoodPractice
Guide2009;Biesingeretal.2011;Cimaetal.2012).
Variabilityinclinicalpracticehasdevelopedfromdifferences

in experience and opinion rather than from different practice
guidelines.Thereismixedevidencetosupportclinicaleficacy
andeffectivenessofhearingaidsfortinnitus.ArecentCochrane
review by Hoare et al. (2014) evaluating ampliication with
hearingaidsfor tinnitusconcludedthat thereisa lackofhigh
qualityevidence.Thereviewreportedtheresultsofonerandom-

izedcontrolled trial (RCT;Parazzinietal.2011),whichdem-

onstratedthattherewasnodifferenceinimprovementinterms
ofreducedself-reportedtinnitusseverityandtinnitusloudness
betweenparticipantsprescribedhearingaids(withnormallow-
frequencyhearingbuthigh-frequencyhearingloss)andpartici-
pantsprescribedasoundgeneratordevices.Thereislowerlevel
evidencefortheeffectsofhearingaidsintheformofnon-RCTs,
asdescribedbythescopingreviewbyShekhawatetal.(2013).
Ingeneral,thosestudiessupporttheuseofhearingaidsfortin-
nitusmanagement.Thesenonrandomizedstudieshoweverpro-
videanestimateeffect that is less reliable.Given sucha lack
ofresearchtosupport thedeliveryofevidence-basedpractice,
furtherresearchiswarranted(Tunkeletal.2014).
Relectiveofthelackofhighlevelevidencetoguidepractice,

therearenouniformcriteriaforcandidacyandnostandardit-
tingprocedurewhenitcomestoprovidinghearingaidstopri-
marilyaddressacomplaintoftinnitus,forexample,wherethere
is no complaint of ahearinghandicaporonly amildhearing
loss.Our surveyof tinnitusmanagement in audiologydepart-
ments across England found that 47% of hearing healthcare
professionalsuseddifferentcriteriawhendecidingoncandida-
tureforahearingaidforpatientswithhearinglossandtinnitus

comparedwithpatientswithahearinglossalone(Hoareetal.
2012).Themostcommondifferencewasagreaterlikelihoodto
prescribeahearingaid in casesofmild sensorineuralhearing
losswhenthepatientalsocomplainsoftinnitus.Thisdifference
isinterestingasmanyauthorsputemphasisontheimportance
ofassessingandaddressinghearingloss/dificultiesasastepin
themanagementoftinnitus,buttherearenopreviousreportsof
usingdifferentcriteriaforcandidatureforhearingaidsbetween
patientswithandwithouttinnitus.Forcandidates,recommended
itting options vary in the literature.Themain variability sur-
roundsthefollowingissues:(i)whethertoalwaysitbilaterally
(DelBo&Ambrosetti 2007;Trotter&Donaldson 2008); (ii)
the relationship between the range of ampliication and tinni-
tuspitch,withsomeauthorsstatingthatampliicationwouldbe
effectivefortinnitusonlyiftinnituspitchiswithintheampliied
frequencyrange(Moffatetal.2009;Schaetteetal.2010);(iii)
whichprescriptionformulaetouse(Shekhawatetal.2013);and
(iv)whatotherformsoftherapyshouldbeprescribedtogether
withhearingaids(e.g.,counselingorcombinationhearingaids;
Hobsonetal.2010;Searchieldetal.2010;Baguleyetal.2013).
Theuseofhearingaidsintinnitusmanagementwillinmany

casesbeassociatedwithanimprovementinhearinghandicapand
associatedqualityoflifeandthatcomplicatestheinterpretation
of howmuchhearing aids speciically affect tinnitus handicap
(Hobsonetal.2010).Patientswithmildhearinglosses(pure-tone
averagebetween20and40dBHL)wouldbepredictedtoexperi-
encethesmallest improvementinhearinghandicap,soastudy
of this group could be illuminating.To be able to investigate
such effect,irst oneneeds todeine an assessment anditting
protocolthatreasonablyrelectscurrentclinicalpractice.How-

ever,patientswithmildhearinglossesarethegroupforwhom
current clinicalpracticevaries themost (Parazzini et al. 2011;
Hoareetal.,2012).Wewere interested toknowthereforehow
thisvariabilitymanifestedinclinicalpracticeintheUnitedKing-
dom.Ourquestionconcernedwhatoptionsaremostconsistent
andmostdiversewhenitcomestodecidingoncandidatureand
hearingaidittingproceduresforpatientswithmildhearingloss
whenpatientsdoordonothavebothersometinnitus.Todothis,
weused theDelphisurveymethodologythat iswidelyused to
forecastor ascertain consensuson issues, suchasbest clinical
practice,researchpriorities,andserviceplanning(Powell2003;
Averyetal.2005).TheDelphisurveyisasystematicmethodol-
ogythatusesasequentialsetofquestionnaireswithcontrolled
feedback, in an iterative and interactivemanner (Lindstone&
Turoff1975).Thestepsanddecisionmethodsarepredeined,set-
ting it apart fromother less formalized consensus approaches.
TheuseofDelphitechniqueiswelljustiiedinthiscasebecause
thereisanincompletestateofknowledge(Powell2003).Amajor
strength of theDelphimethodology is that people taking part
bring awide range of expertise or experience to the decision-
makingprocess.Italsogatherstheopinionsinarelativelytime
eficientandcost-effectiveway.Oneofthechallengeshoweveris
thechoiceofappropriatepanel.Carefulconsiderationisneeded
of the inclusion criteria according to qualiications, credibility,
and willingness to participate so the panel represents a range
ofexperiencesrelevanttothequestionbeingaddressed(Powell
2003).Anotherissueisdeiningthelevelofconsensus.Studies
that aim to deine treatment protocols andmedical procedures
(Hilletal.2012;Olthofetal.2013;Vitaleetal.2013;Westby
etal.2013)errtowardhigherpredeinedlevelsofagreementto
represent consensus (usually≥80 to 90% agreement). Studies
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wheretheoutcomeislesscriticaltoimmediatehealthorlife(e.g.,
todeineresearchpriorities)canaffordalessstringentinterpreta-
tionofconsensus(Lindeman1975;Bond&Bond1982).
Insummary,ouraimwas to identify,according toclinical

opinion,whichelementsofpracticearemostcommonlyagreed
asimportantindeterminingwhethersomeonewithmildhear-
ingloss,withorwithouttinnitus,shouldbeofferedahearing
aidandhowthehearingaidmightbeitted.Althoughthestudy
wasconinedtotheUKmodelofaudiologyservices,theresults
areinformativeforothercountries.

MATERIALS AND METHODS

Design
ThestudywasmanagedbyacademicsattheNationalInsti-

tute for Health Research Nottingham Hearing Biomedical
Research Unit. Clinicians from Nottingham Audiology Ser-
viceswereinvolvedinthesurveydesign.
We predeined consensus as ≥70% agreement (Agree or

StronglyAgree)amongthepanel.Theprimaryaimofourstudy
was to identify clinical consensus on the criteria for hearing
aid candidature and practices for itting hearing aids formild
hearing losswithandwithout tinnitus to informthedesignof
clinicaltrials.Wedidnotwishtodrawanyconclusionsaboutthe
effectivenessofcurrentpracticeorformulateanyclinicalrecom-

mendationsorguidelinesat this stage.Therefore,aconsensus
of≥70%agreementwasconsideredappropriatetointerpretthe
data. In addition,Kendall’s coeficientof concordanceWwas
calculatedtoassessthedegreeofagreementbetweenpanelistsin
theinalroundofthequestionnaire(round3).Statisticalanalysis
wasperformedinR3.0.2(RCoreTeam2013).Multipleimputa-
tionwasperformedformissingdata(vanBuuren2012).
ThestudydesignfollowedastandardDelphisurveymeth-

odology(Lindstone&Turoff1975)wherethreeroundsofques-
tionnairesweredistributedamongtheexpertpanel(Fig.1).The
printedversionoftheround1questionnairewaspostedtothe
panelforreturninaprepaidenvelope.Feedbackindicatedthat
mostofourpanelistswouldpreferelectronicquestionnairesso
thesewereprovided in further rounds. Ineach round,partici-
pantswererequestedtocompleteandreturnthequestionnaire
within3weeks.Remindersweresent1weekbeforethedead-
line.Questionnaireresponseswereanonymizedbyassociating
a randomnumberwith each panelmember.Researchers per-
formingtheanalysiswereblindastowhichquestionnairewas
completedbywhichexpert.
OurDelphiprotocolconsistedofivestages.

Stage 1: Defining the Problem

Our long-term goal is to design and conduct a gold stan-
dardRCTtoevaluatetheeficacyofhearingaidinterventions
forpeoplewithtinnitus.Akeystepinthisprocessistodocu-
mentandbetterunderstandcurrentpracticesforittinghearing
aidstoascertainthefeasibilityofconductingsuchastudy.The
immediategoalofthecurrentstudywastoidentifyconsensus
toestablishclinicalbenchmarksandtoenableclinicalprofes-
sionalstogaugetheirpracticewiththatelsewhere.

Stage 2: Recruitment of the Expert Panel

Aninvitationletterwassentto65UK-basedaudiologyand
hearingtherapystaffwhohadrespondedtoaprevioussurvey

of tinnitus management (Hoare et al. 2012). The letter con-
tained a description of the project goals, theDelphi process,
and the timeline. This survey targeted only those audiology
departmentsofferingatinnitusservice.Wefurtherinvitedclini-
ciansworkinginsevenaudiologycentersactivelycollaborating
withNottinghamHearingBiomedicalResearchUnitonother
researchprojects.ThestudywasadvertisedattheBritishTinni-
tusAssociation(BTA)2012conferenceandintheBTA’sQuiet
magazine.Hearingprofessionalswereeligibletoparticipateif
theyhad(1)experienceofassessingandittinghearingaidsto
patientswith andwithout tinnitus, (2) interest in the topicof
ittinghearingaidsformildhearinglosses,and(3)willingness
tosharetheiropinions.Wedidnotseektofurtherrestrict the
criteriaforparticipationinthesurvey.Panelmembersdidnot
receiveanyinancialcompensationforparticipating,however,
toencourageresponse,aprizedrawwasopentoallparticipants
completingthestudy.
Forty-twocliniciansfromtheNationalHealthService(NHS)

andindependentaudiologycentersagreedtoparticipateinthe
study.Twenty-nine of the 42 clinicians responded to round1
(69%responserate),andtheyformedourexpertpanel(Fig.2).
DistributionofjobrolesoftheinalpanelisshowninTable1.
ThedistributionofthejobrolesrelectswelltheUKmodelof
audiologiccare forpatientswith tinnitus,whereNHSaudiol-
ogyclinicsarethemainproviderofservicesforpatientswith

Fig. 1. Delphi review process.
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tinnitus.Senioraudiologiststendtohavemorespecialistknowl-
edgeandmoreexperiencethanaudiologistsatalowergradeof
employment.Bothgroupsare representedhere. In theUnited
Kingdom,independentsectoraudiologistsandhearingaiddis-
pensersrarelyspecializeintinnitus,andthisperhapsexplains
whytheywerelessrepresentedinthepanel.

Stage 3: Design of the “Round 1” Open-Ended 

Questionnaire

For round1,an initial setof10generalopen-endedques-
tionswasformulatedbythestudyteam.Questiontopicswere
informedby previous survey results (Hoare et al. 2012),UK
Department ofHealth (2009)Good PracticeGuide,National
InstituteofClinicalExcellence(NICE)report(Taylor&Paisley
2000),andUKprofessionalbodyguidelinesonittingandveri-
fyinghearingaidit(BritishSocietyofAudiology[BSA]and
BritishAcademyofAudiology[BAA]2007;BritishAcademy
ofAudiology2009;BritishSocietyofAudiologyPracticeGuid-
ance2012).Two focusgroups involvingclinicians fromNot-
tinghamAudiologyServiceswereorganized.Intheirstfocus
group meeting, we received feedback on the 10 open-ended
questionswehadidentiied.Onthebasisofthisfeedback,we
formulatedarevisedsetof14open-endedquestions.Wepiloted
thesequestionswithour second focusgroup.Thepurposeof
pilotingwastoconirmtheclarityandconcisenessoftheques-
tions, as well as the appropriate length of the questionnaire.
Questionswerethenrevisedbasedonfeedbacktoformtheinal

“round1”questionnaire.The14questionsweregrouped into
fourcategories:

 i. Generalfactorsandpractices(twoquestions)
  Weaskedpaneliststolistuptoiveaudiologicandnon-

audiologicfactorsthattheyconsiderimportantwhenit-
tinghearingaidsforpatientwithmildhearinglossand
to identifydifferences inpracticewhenittinghearing
aid(s) toapatientswhohavebothersome tinnitusasa
maincomplaint.

 ii. Casestudies(sevenquestions)
  We presented panelistswith seven audiograms,which

variedinshapeandthedegreeofhearingloss(seeig-
ures in Supplemental Digital Content 1, http://links.
lww.com/EANDH/A175). We asked “Assuming that
the patient is motivated to follow your recommenda-
tion,underwhatcircumstancesandwhywouldyouit
ahearingaidtosomeonewiththesehearingproiles?”
Panelistswereaskedtoidentifyuptothreereasonsthey
woulditahearingaidtopatientswithsuchanaudio-
gram.They were asked to consider patients with and
withoutbothersometinnitusseparately.

 iii. Proceduresandprotocols(fourquestions)
  Panelistswere asked to identify hearing aid technology

(devices/products) offered, prescription formulae, and
assessmentstheyperformedtoverifyhearingaid(s)itting
forpatientswithmildhearinglosswithandwithouttin-
nitus.Wealsoaskedaboutanydepartmentallimitationsor
protocols,andwhatpanelistswoulddodifferentlyifthere
werenoconstraintsonwhattheycouldofferpatients.

 iv. Comments
  Panelistswereaskedforanyadditionalcommentsrelat-

ingtothisroundofthesurvey.

Stage 4: Design of the “Round 2” Closed Questionnaire

To identify themes and to formulate closed questions for
round2,responsestoopenquestionsfromround1weresub-
jectedtothematicanalysis(Boyatzis1998).Thematicanalysis
involves coding and categorizing sections of written or tran-
scribedtextbasedonthethemesofthetext(Taylor&Bogdan
1984;Boyatzis1998;Joffe&Yardley2004).Athematicanaly-
sisprotocolwasbasedonBraunandClarke(2006)andHoare 
et al. (2012) and involved independent analysis by three
researchers(M.S.,D.J.H.,S.S.).Thisprotocolwaspredeinedat
theoutsetofthestudy.Stage1wasafamiliarization,orimmer-
sion process, where each researcher read and reread all the
responsestoaquestion.Withthatspeciicquestioninmind,the
nextstagewasanactivereadingprocesswhereresponsesthat
appropriatelyaddressedthequestionwereselected.Atthesame

Fig. 2. Map showing the centers in the United Kingdom that took part in 

the Delphi review.

TABLE 1. Distribution of job roles of the expert panel

Job Role Number

National 

Institutes of 

Health

Independent 

Sector

Audiologist/hearing 

therapist

3 3

Audiologist 6 5 1

Senior audiologist 9 9

Head of audiology 11 9 2

http://links.lww.com/EANDH/A175
http://links.lww.com/EANDH/A175
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time, thereader lookedforrecurringthemesorconceptsrun-
ningthroughtheresponses.Inthenextstep,initialcodeswere
generated.Codesidentifyafeatureof theindividualresponse
that appears relevant to the analyst (Boyatzis 1998) and here
referredtothemostbasicmeaningfulelementofthetext.Criti-
cally,thechosensegmentofeachresponsehadtomaintainthe
meaning and context intended by the respondent. Codes that
wereconsideredtobeequivalentweregroupedunder“proposed
themes.”Analysistothispointwasconductedindependentlyby
threeresearchers,afterwhichallthreeresearchersmeettoagree
“codes”and“proposed themes,” revisiting the fulldataset to
conirmthelikenessofcodeswithinathemeandthedistinctive-
nessofcodesclassiiedunderdifferentthemes.
The round 2 questionnaire consisted of 115 statements

grouped into four themes derived from the thematic analysis
process:(i)generalfactorsaffectingthedecisiontoithearing
aid(s); (ii)protocol-driven factorsaffecting thedecision toit
hearing aid(s); (iii) general practice; and (iv) clinical obser-
vations.These themes, basedon informationprovidedby the
panel,ratherthanpredeinedcategoriescreatedbyresearchers
inround1,areusedlatertodescribetheresults.
Eachstatementinthequestionnairewasattachedtoa5-point

Likertratingscale(1,stronglydisagree;2,disagree;3,neither
agree nor disagree; 4, agree; 5, strongly agree) for panelists
to quantify their level of agreementwith each statement.For
question1,panelistswerealsoasked tochoose theivemost
importantfactorsfromthelistof20thataffectthedecisiontoit
hearingaidsandrankthemintheorderofimportance(1=irst
mostimportantto5=ifthmostimportant).

Stage 5: Design of the “Round 3” Closed Questionnaire—

Interpretation/Consolidation and Final Consensus

The round 3 questionnaire consisted of the same list of
closedquestionsusedinround2.Foreachitem,thesummary
resultsfromround2werereportedbacktothepanelists.Results
wereanonymized,andthemeanlevelofagreementforeachof

theclosedquestionswasgiven.Considering this information,
panelistsweregiventheopportunitytorevisetheirpersonalrat-
ing of any statement.A comment boxwas introduced for 20
statementsinwhichlowagreementhadbeenobservedinround
2.Thecommentboxinvitedpaneliststoexplaintheirround3
rating.Resultsfromtheround3questionnaireweretakenasthe
inallevelofagreement.

RESULTS

The three-round Delphi survey was conducted between
October2012andJune2013 (Table2).Oneexpertwithdrew
from the studyaftercompleting round1due topersonal rea-
sons,leaving28panelmemberscompletingtheround2survey
(97%responserate).

Final Consensus and Change in Consensus Between 

Rounds 2 and 3

Consensus (≥70% agreement) was reached for 58 of 115
statements,withanaverageagreementof89.9%(SD=9.9%)
forthesestatements(Table3).Kendall’scoeficientofconcor-
danceW showed that there was moderate overall agreement
between panelists’ ratings for the whole questionnaire (W =
0.59;Siegel&Castellan1988).Whencalculatedseparatelyfor
thefourthemesderivedfromanalysisfromround2data,agree-
mentbetweenpanelist’s ratingsvariedbetween0.49and0.56
thereforewasinthemoderaterange(Siegel&Castellan1988).
Kendall’scoeficientofconcordance indicated that theagree-
mentbetweenpanelistswaslowestfortheme(iii)“generalprac-
tice”(0.49)andhighestfortheme(i)“generalfactorsaffecting
decisiontoithearingaid(s)”(0.59;Table4).
The number of statements for which the consensus was

reachedincreasedfrom50to58betweenrounds2and3.The
percentageagreementbetweenrounds2and3increasedfor57
of115statements,decreasedfor14,andstayedthesamefor44
statements.Theincreaseinpercentageagreementfor57state-
mentsvaried from1 to17%(average6.2%;SD=4.02), and
thedecreasefor14statementsvariedfrom0.5to11%(average
3.6%;SD=3.14). Inmostcases, thedecreases inagreement
concernedstatementsthatalreadyhadalowlevelofagreement
(<67%)afterround2.

General Factors Affecting Decision to Fit Hearing Aids

Round3 identiiedwhere therewasapanelagreement for
the20factorsthatcliniciansreportedinround1toberelevant
to the decision about itting hearing aids for the patientwith

TABLE 2. Delphi Study timetable

Stage Task Date Completed Response Rate

Clinical focus groups Design of round 1 open-ended 

questionnaire

October 23, 2012, and October 

26, 2012

—

Recruitment of 42 expert panelists December 5, 2012 —

Round 1 Responses to open-ended questions January 21, 2013 29/42 (67%)

Analysis Thematic analysis of the round 1 

responses and designing of round 2 

questionnaire

April 1, 2013 —

Round 2 First ranking May 13, 2013 28/29 (97%)

Round 3 Second ranking June 2013 28/28 (100%)

Consolidation and consensus June 2013 —

TABLE 3. Level of agreement reached by the expert panel

Agreement (%)

Number of Statements (out of 115)

Round 2 Round 3

70–100 50 58

60–69 21 18

50–59 22 22

<50 22 17
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mild hearing loss but without tinnitus. Greater priority was
givenbyclinicianstopatient-centeredcriteriaforittinghearing
aidsthanthemoreobjectiveassessmentmeasures.
Consensus • Consensuswasreachedfor11of20factors.The-
maticanalysisofthepanelists’answerspointedtotheimportance
oftwogroupsoffactorswhendecidinghearingaidscandidaturefor
mildhearingloss:patient-centeredcriteriaandobjectivemeasures.
Patient-centered criteria included patient-reported hearing dif-
iculties,motivationtowearhearingaid(s),realisticexpectations,
patientself-reportedimpactofhearinglossonqualityoflife,gen-
eralabilitytohearinquietsettingsandinbackgroundnoise,and
speechdiscriminationandcomprehensioninquietandbackground
noise.Cliniciansagreedthatamongtheobjectivemeasures,shape
oftheaudiogram,degreeofhearingloss,healthoftheears,manual
dexterity andmanipulation dificulties, and hyperacusis/reduced
loud sound tolerance all play an important role when deciding
whethertoithearingaidsforamildhearingloss(Table5).
Importance • Patient-centered criteria were given higher
importance thanobjectivemeasuresbyourpanelists (Table5).
Twenty-six of 28 panelists (93%) listed patient-reported hear-
ing dificulties in the ivemost important factors, followed by
motivationtowearhearingaid(s)(82%),andpatientself-reported

impactofhearinglossonqualityoflife(64%).Realisticpatient’s
expectationsandthedegreeofhearinglosswerealsolistedwithin
thetopiveimportantfactorsbyhalfofthepanel(Table5).
No Consensus • Factors forwhichconsensuswasnot reached
arelistedinTable5,togetherwiththepercentageofagreementfor
each.Althoughtheyincludedsomesubjectivefactorssuchasreac-
tionofsigniicantothers towardhearingdificultiesofapatient
andhearinghandicapdeterminedbyaquestionnaire,mostfactors
withalowlevelofagreementwereobjectiveonesincludingvisual
impairment,mental capacity touseaiding,previousexperience
withhearingaid(s),cosmeticappearanceofthedevice,andage.

Protocol-Driven Factors Affecting Decision to Fit 

 Hearing Aid(s)

In summary, the thematic analysis of round 1 responses
identiied 14 statements concerning protocol-driven factors
affecting thedecision toithearingaid(s),which formed this
partofthesurvey.Whileconsensuswasreachedontheopin-
ionthathearingaidsarethemaininterventionforpatientswith
mildhearinglosswithtinnitus,therewasnoconsensusonthe
criteriafordeterminingthecandidaturebothobjective(audiom-

etry)andself-reported(questionnaires).
Consensus • Consensuswas reached for7of14statements.
Panelistsagreed thathearingaids shouldbeoffered routinely
for patients with mild hearing loss and bothersome tinnitus
(89%)andthathearingaidsaretheprimarytreatmentformild
hearinglosswithbothersometinnitus(72%).
On itting, panel members reached consensus that unilat-

eralhearingaiditting inpatientswithmildhearing loss and
bothersome tinnitus is not appropriate even if thepatient has
unilateral tinnitusoranasymmetrichearingloss(96to100%
agreementdependingon thestatement,Table6).Panelmem-

bersalsoreachedconsensusthattheywouldalwaysitbilateral
hearingaidswhenthepatienthasacomorbidmildhearingloss

TABLE 4. Results of the Kendall’s coefficient of concordance  

W analysis of final (round 3) agreement between panelists

Theme Kendall’s W

Overall 0.59

(i) General factors affecting decision to fit 

hearing aid(s)

0.55

(ii) Protocol-driven factors affecting 

decision to fit hearing aid(s)

0.49

(iii) General practice 0.54

(iv) Clinical observations 0.56

TABLE 5. Importance rankings for factors important to consider when fitting hearing aid(s) for mild hearing loss only (without 

bothersome tinnitus)

Factors Agreement (%)

Number of Experts Who 

Rated This Factor as Top Five

Patient-reported hearing difficulties 100 26

Motivation of patient to wear hearing aid(s) 100 23

Patient self-reported impact of hearing loss on quality of life 100 18

Degree of hearing loss 100 14

Realistic patient’s expectations 92 14

Health of ears (e.g., infections) 96 9

Shape of the audiogram 96 9

Speech discrimination and comprehension in quiet and background noise 77 5

General ability to hear in quiet settings and in background noise 81 5

Handicap determined by questionnaire (i.e., COSI, GHABP) 52 5

Hyperacusis/reduced sound level tolerance 81 4

Mental capacity to use aiding (e.g., dementia, learning difficulties) 65 2

Visual impairment 65 2

Manual dexterity/manipulation difficulties 100 1

Previous experience with hearing aid(s) <50 1

Reaction of significant others toward hearing difficulties of the patient 69 1

Cost of device 58 1

Cosmetic appearance of the device <50 0

Age of patient <50 0

Family/friends support 58 0
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andtinnitus(75%agreement),whereastheywouldofferuni-or
bilateral hearing aid(s) forpatientwithout tinnitusdepending
onthepatient’spreference(86%agreement).
Regarding audiometric criteria for itting hearing aids for

mild hearing loss, panelists reached the consensus that they
wouldofferhearingaid(s)onlyifpatienthadafour-frequency
pure-toneaverageworse than20dBat least inoneear (75%
agreement).Theydisagreedwiththestatementthathearingaids
shouldbeofferedonly if thepatient showed≥35dBhearing
lossat2kHz(96%;Table7).
No Consensus • Consensus was not reached for statements
regarding other potential audiometric criteria for itting hear-
ingaids(Table7).Theseincludedhigh-frequencyhearingloss
(>6kHz),hearingloss>20dBforatleasttwooctavefrequen-
cies,andaffectedfrequenciesbeingwithinspeechrange.
Consensus was not reached for statements on the use of

questionnaire scores as a criterion for itting hearing aid(s)
(e.g., tinnitus functional index [TFI,Meikle et al. 2012], tin-
nitushandicapinventory[THI,Newmanetal.1996]reported
bypanelistsinround1).Only68%ofthepanelagreedthatthey
wouldbasetheirdecisiontoithearingaidsontheTHIscore,
andagreementwas<50%fortheTFI.

General Practice of Fitting Hearing Aid(s)

Insummary,thematicanalysisoftheround1responsesidenti-
ied48statementsaboutgeneral“inuse”practiceforittinghear-
ingaid(s) forpatientswithmildhearing losswithandwithout
tinnitusincludedinthissection.Panelistsreachedconsensusfor
awide rangeof statementsaboutcandidature forhearingaids,
recommendedtechnology,andveriicationofhearingaids’it.
Consensus • Consensuswasreachedfor23of48statements,
whichwecategorizedas(i)candidatureforhearingaid(s),(ii)
hearingaidtechnology/features,and(iii)veriicationofhearing
aid(s)it.

 i. Candidatureforhearingaid(s)
  Allpanelistsagreed(100%)thattheywouldalwayspro-

videinformationaboutthepotentialbeneitofhearing
aidsfortinnitusmanagement.Therewasconsensusthat
hearingaid(s)shouldbeofferedforpatientswithamild
hearinglossandbothersometinnituseveniftheydidnot
reporthearingdificulties(82%).Panelistsalsoagreed
thattheyweremorelikelytoithearingaid(s)formild
hearinglossifthepatientalsohadbothersometinnitus
(86%). Ninety-three percent agreed that they would
offerhearingaid(s)toapatientwithamildhearingloss

andbothersome tinnitus if thepatient didnotwantor
couldnotuseanoisegenerator.

 ii. Hearingaidtechnology/features
  Consensuswasalsoreachedaroundhearingaidtechnol-

ogy/featuresoffered.Generallyformildhearingloss,cli-
nicianswoulduseopenit(100%),behindtheearoronthe
eardevices(100%)withmultipleprograms(93%),direc-
tional microphone (96%), and slim/thin tubing (93%).
Forpatientswhoalsohavebothersometinnitus,panelists
wouldespeciallyfocusonprovidingasopenitaspossible
(100%).Forsomeonewithtinnitus,theywouldalsoaim
toreducefeedback(93%),useslim/thintubing(93%),use
separate programs for optimizing speech and audibility
(71%),andusefrequencycompressionforhigh-frequency
hearingloss,thatisdeinedasmildlossaccordingtothe
4-point(0.5,1,2,4kHz)pure-toneaverage(71%).

 iii. Veriicationofhearingaid(s)it
  Objective(realearmeasurements[REMs])andsubjec-

tive measures (interview or informal discussion, loud
soundcheck,andlivevoice/everydaysoundsperception)
wereidentiiedasimportanttoverifytheit(Table8).

No Consensus • Consensuswasnotreachedonwhichformu-
laetousewhenittinghearingaidsforpatientswithandwith-
out tinnitus (NationalAcousticLaboratories’ nonlinearitting
procedure, version 1 [NAL-NL1] and version 2 [NAL-NL2],
DesiredSensationLevel[DSL;Seewaldetal.2005],manufac-
turer’sown,defaultsettingsfollowedbyfreehandsettingbased
onpatient’sreaction;<50to68%agreement).Therewasalso
noconsensusonthesafetyofperformingREMsat80dBSPL,
uncomfortable loudness levels (ULLs),and loudsoundcheck
in patients with tinnitus (<50% agreement). Consensus was
not reached on matters concerning whether the coupler test
andspeechdiscriminationtestwereimportanttoverifytheit
(<50%agreement;Table8).

Clinical Beliefs

In summary, thematic analysis of round1 responses iden-
tiied practices that were inluenced by personal beliefs and
observationstotaling33statements.Amongthosewerebeliefs
aboutthemechanismsbywhichhearingaidsmayimprovetin-
nitusandtherelationshipbetweenhearingaideficacyandtin-
nituspitch.
Consensus • Consensuswasreachedfor17of33statements.
Panelistsbelievedthathearingaidsimprovetinnitusbyprovid-
ing environmental sound enrichment, recalibrating auditory

TABLE 6. Level of agreement around statements regarding uni- vs. bilateral fit of hearing aids for patients with mild hearing loss with 

and without bothersome tinnitus

Statement

Agreement 

(%)

Neither Agree nor 

Disagree (%)

Disagreement 

(%)

When fitting a patient with mild hearing loss who does not have bothersome tinnitus, I 

would offer unilateral or bilateral hearing aid(s) depending on the patient’s preference

85.8* 7.1 7.1

When fitting a patient with mild bilateral hearing loss and bothersome tinnitus, I always 

fit bilateral aid(s)

75* 10.7 14.3

Mild hearing loss and unilateral TI: always fit unilaterally 0 0 100*

For bilateral mild hearing loss and unilateral tinnitus, I would only aid the tinnitus ear 3.6 0 96.4*

For a patient with bilateral mild hearing loss and unilateral tinnitus I would only fit the 

ear with greater hearing loss

3.6 0 96.4*

*Consensus (70% agreement).
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gain/centralgain,reducingtheconcentrationorlisteningeffort
neededtohear(straintohear),reducingstresscausedbyhear-
ing dificulties, and providing distraction from tinnitus (see
Table9forlevelsofagreement).
Seventy-ninepercentofpanelistsagreedthathearingaid(s)

reducetinnitusforpatientswithmildhearingloss,evenifthere
isnobeneitforhearing.However,75%alsobelievedthathear-
ingaidsforlow-frequencyhearinglossareeffectivefortinnitus
onlyifthetinnitusisalsolowfrequencyandviceversa.Allpanel
membersagreedthatopen-ithearingaidavoidsocclusion,mak-
inguseofnaturalhearing,and75%ofmembersagreedthatuni-
lateralaidingcanshifttinnitusperceptiontotheunaidedear.
No Consensus • Consensus was not reached on whether
patientswithmild hearing loss aremore likely to stop using
hearingaid(s)thanpatientswithmoresigniicanthearinglosses
(<50% agreement) andwhether patientswith amild hearing
lossandbothersometinnitusaremorelikelytousetheirhear-
ing aid(s) comparedwith patientswith amild hearing losses
butwithouttinnitus(64%).Sixty-onepercentofcliniciansdis-
agreedwith the statement that therewas a trade-off between
whatbeneithearingaid(s)canprovideforhearinglossandfor
tinnitusifpatientshavebothcomplaints.Therewasnoconsen-
susastowhetherquestionnaires(GlasgowHearingAidBeneit
Proile [GHABP],Gatehouse 1999) or ClientOriented Scale
ofImprovement(COSI,Dillonetal.1997;<50%)areagood
predictor of hearing aids beneit.There was also no consen-
susthatquestionnairesareagoodoutcomemeasures(THIor
TFI;<50%).Somepanelistsbelieved thatCOSIandGHABP
questionnaires did not provide much more information than
would a conversationwith the patient combinedwith history
taking,whilesomeofthemthoughtthatquestionnaireshelpto

highlightdificultiesorareagoodstartingpointfordiscussion.
Thepanelwasnotoftheconsensusthatresearchevidencedem-

onstrateshearingaideficacyfortinnitusinpatientswithamild
hearinglossnorthattheyarebeneicialfortinnitusasaplacebo
(<50%).

DISCUSSION

Thisstudyaimedtoidentifywherethereisconsensusandlack
ofconsensusamongstexperiencedcliniciansintheUnitedKing-
domonhearingaidcandidatureandtheclinicalpracticeofitting
hearingaidsforamildhearingloss,inpatientswithandwithout
bothersometinnitus.Consensuswasreachedonarangeofstate-
mentsrelatedtowhatinluencesthedecisionmaking,clinicalprac-
tice,andcommonclinicalobservationswhenittinghearingaids
formildhearinglosswithandwithouttinnitus.However,therewas
alsoarangeofstatementsforwhichconsensuswasnotreached.
Stability of responses between rounds 2 and 3was high (mean
change=4.4%,SD=4%),which indicates some stronglyheld
opinions among hearing professionals.The relatively low num-

berofstatements(58of115)forwhichconsensus(≥70%agree-
ment)wasreachedandonlymoderateagreementbetweenexperts,
asshownbyKendall’scoeficientofconcordanceW,relectsthe
lackofalinkbetweenoutcomesofthediagnosticassessmentand
choiceoftreatmentincurrentpracticeguidelines(Hoare&Hall
2011;Baguleyetal.2013).Cliniciansbasetheirdecisionsmainly
onpersonalexperienceandschoolsoftinnituspractice.

Professional Guidelines

The lack of high quality research evidence demonstrat-
ing effectiveness of certain tinnitus management strategies,

TABLE 8. Level of agreement around statements regarding assessments to verify hearing aids fitting for patients with mild hearing 

loss with and without bothersome tinnitus

Statement Agreement (%) Neither Agree nor Disagree (%) Disagreement (%)

Real ear measurements (REMs) at 50, 65, 80 dB SPL 92.9* 0 7.1

Interview or informal discussion 100* 0 0

Loud sound check 92.9* 0 7.1

Live voice test/everyday sounds perception 92.9* 0 7.1

Coupler test 17.9 57.1 25

Speech discrimination test 50 32.1 17.9

Uncomfortable loudness levels (ULLs) 42.8 17.9 39.3

*Consensus (70% agreement).

TABLE 7. Level of agreement around statements regarding objective audiometric criteria for fitting hearing aids for patients with mild 

hearing loss with and without bothersome tinnitus

Statement Agreement (%) Neither Agree nor Disagree (%) Disagreement (%)

I would offer hearing aid(s) only if patient has a four frequency 

pure-tone average (PTA) worse than 20 dB at least in one ear

75* 7.1 17.9

I would offer hearing aid(s) only if the patient has a hearing loss 

>20 dB for at least two octave frequencies up to 8 kHz

32.2 21.4 46.4

Hearing aid(s) would not be offered unless the patient is showing 

≥35 dB hearing loss at 2 kHz

3.6 3.6 92.8*

I would not prescribe hearing aid(s) for high-frequency hearing loss 

(>6 kHz) even if patient had bothersome tinnitus

14.3 17.9 67.8

For a patient with mild hearing loss, I would only prescribe hearing 

aid(s) if the frequencies within the speech range are affected

39.3 14.3 46.4

*Consensus (70% agreement).
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aswell as lack of linkage between assessment and diagnosis
andrecommendedmanagementstrategies,leadstomarkeddif-
ferences in clinical practice across different countries. In the
UnitedKingdomandsomeotherregionssuchasScandinavia,
theNetherlands, and theUnitedStates, audiology is an inde-
pendentprofessionandthemainprovideroftinnitusservices.
However,inothercountriessuchasGermanyandPoland,audi-
ologyandthereforetinnitusservicesareasubspecialtyofoto-
laryngology(Baguleyetal.2013).Asaresult,clinicianstake
different approaches to tinnitus management depending on
theirbackground.Forexample,neithertheUKGoodPractice
Guide nor theTRI algorithm contains speciic guidelines on
theprovisionofhearingaidsforpatientswithhearinglossand
tinnitus.Guidelinesfortheprovisionofadulttinnitusservices
eachemphasizedifferentaspectsof tinnitusmanagement.For
example,theDepartmentofHealthGoodPracticeGuide(2009)
represents a patient-centered approach relecting opinions of
themultidisciplinaryteamofauthors.Incontrast,theTRIalgo-
rithmpromotesamedicalmodeloftinnitusmanagement.
Depending on the country and treatment pathway, hearing

aidsmayhaveadifferentplaceinthemorecomplexmanagement
strategy.Somerecentexamplesintheliteratureincludeprogres-
siveaudiologictinnitusmanagement(PATM,Henryetal.2008)in
theUnitedStatesandastepped-caretinnitusmanagement(Cima
etal.2012)intheNetherlands.Inthecaseofprogressiveaudio-
logictinnitusmanagement,patientswhorequireampliicationdue
to hearing loss receive ampliicationquite early in the process,
andauthorscommentedthatthiscanoftenresultinsatisfactory
managementwithminimaleducationandsupportspeciictotin-
nitus(Henryetal.2008).However,Cimaetal.(2012)concluded
thatforpatientswithbothersometinnitusastepped-caretinnitus
managementapproachismoreeffectiveforimprovingqualityof
lifeandreducingtinnitusseveritythanisusualcareconcentrated
mainlyaroundaudiologic(device-based)interventions.
Themostcommonaudiologicmanagement strategy in the

UnitedKingdomiseducationandreassurance,combinedwith
soundtherapywithhearingaidsbeingthemostpopularchoice
forpatientswithtinnitusandacomorbidhearingloss.Where
needed,itissupplementedwithaninterventiontoreducedis-
tresssuchasrelaxationtherapyorCBT(Baguleyetal.2013).
Thiswas relected in the opinions of the expert panel in the
presentstudy.Hearingaidsaretheprimarytreatmentforamild
hearing loss and tinnitus and should be offered routinely for
thatgroupofpatientstogetherwithinformationonthepotential
beneitofhearingaidsfortinnitus.However,panelistsacknowl-
edged that therearealsodifferent treatmentoptions that they
wouldconsideratthesametimeashearingaids,suchasnoise
generators,CBT,counseling,soundenrichment,orrelaxation.

Hearing Aid Candidature

Noneof thepracticedocuments referred toearlier specify
any objective audiometric criteria for itting hearing aids for
patients with tinnitus. They typically recommend only that
hearingdificultiesshouldbeaddressed,ignoringissuessuchas
tinnituspitchthatmaybeofimportance(McNeilletal.2012).
Theterm“aidablehearingloss” isoftenusedwithout includ-
inganydeinition.TheonlyrecommendationfromtheDepart-
mentofHealthGoodPracticeGuide(2009)thatspeciiesthe
minimaldegreeofhearing loss that shouldbeaided isbased
ontheresultsofaverysimplescreeningtestat limitedrange
offrequenciesusingahearingscreeningdevice.Thisisahand-
helddevicethatproducesaixedseriesofsixpuretones(75,
55,and35dBHLat3kHzand55,35,and20dBHLat1kHz).
If patients can hear all six tones, the guidelines indicate that
theyareunlikely toneedfurtherhearingassessmentandmay
bedischargedafteranexplanationandadvice,eveniftheyhave
tinnitus.Failingtohearatleastoneofthetonesindicatesthat
patient is likely to have hearing dificulty that would beneit
fromittingofhearingaid(s).Thedevicehasbeenpilotedin11
UKprimarycarepractices(Davisetal.2012).However,there
arenodataavailableonitswideruse,anditwasnotoneofthe
criterionlistedbypanelistsinthisstudy.
Oneimportantstepintinnitusmanagementconcernsdeter-

miningwhether the patient needs audiologic intervention for
hearing, for tinnitus, or for both (e.g., progressive audiologic
tinnitus management by Henry et al. 2008). Discriminating
betweendistresscausedbyhearinglossanddistresscausedby
tinnitusseemscrucialtoplanappropriateinterventions.Henry
and colleagues proposed different approaches depending on
whether reported distress is relatedmainly to hearing loss or
tinnitusandpointedtothefactthatpatientsoftenconfusethe
effectsofhearing losswith theeffectsof tinnitus.Henryhas
proposed that appropriate diagnosis of the dificultieswith a
questionnaire(e.g.,TinnitusandHearingSurvey,Henryetal.
2008)allowsclinicianstodetermineandaddresshearing-and
tinnitus-speciicproblems,andonlypatientsshowinghearing-
related problems, independent of tinnitus, would be offered
ampliication.Thisopinionwasnotsharedbypanelists inthe
present study.Ourpanelists considered thepresenceof both-
ersome tinnitus alone,without reportedhearingdificulties, a
suficient criterion for itting hearing aids. Generally, panel-
istschosepatient-centeredcriteriaas importantwhenmaking
adecisionaboutittinghearingaids,whichisinlinewiththe
DepartmentofHealthGoodPracticeGuidedocument (2009)
thatplacesmoreemphasisonholistic,individualcarethanon
standardization(Hoare&Hall2011).Despitetheabove,there
was a lackof consensuswhether self-reportedquestionnaires

TABLE 9. Level of agreement around statements regarding mechanisms by which hearing aids are effective for tinnitus

Statement Agreement (%) Neither Agree nor Disagree (%) Disagreement (%)

Providing environmental sound enrichment for tinnitus 96.4* 3.6 0

Recalibrating auditory/central gain 75* 21.4 3.6

Reducing the concentration or listening effort needed to 

hear (strain to hear)

100* 0 0

Reducing stress caused by hearing difficulties 100* 0 0

Providing distraction from tinnitus 96.4* 3.6 0

Helping with habituation/adapting to tinnitus 85.8* 7.1 7.1

Acting as placebo 25 46.4 28.6

*Consensus (70% agreement).
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for assessing aspects of auditory disability, auditory handi-
cap,andimprovementsinhearingability(i.e.,GHABP,COSI)
areagoodpredictorofhearingaidbeneitforamildhearing
loss.Therewasalsoalackofagreementabouttheusefulness
of self-reported tinnitus handicap questionnaires (i.e., THI,
TFI) in predicting hearing aid beneit for tinnitus.Therefore,
ourpanelistsdidnotagreethatthedecisiontoithearingaids
shouldbebasedonaquestionnairescore.Thisissurprisingas
bothDepartment of HealthGood PracticeGuide (2009) and
TRI algorithm (Biesinger et al. 2011) recommend the use of
standardizedquestionnairessuchasTHIorGoebel-HillerTin-
nitus Questionnaire (Goebel & Hiller 1994). The suggested
diagnosticvalueoftinnitusquestionnairesintheTRIdocument
(Biesingeretal.2011)helpstogradetinnitusseverityandiden-
tifytheurgencyoftreatment.UKpracticewouldindicatethat
thesemattersareassessedthroughpatientinterview.
The Guideline for Audiologic Management of the Adult

PatientdevelopedbytheAAATaskForce(2006)alsopostulates
thatcaremustbepatientcentered, includingcreatingpatient-
speciicittinggoals.Someofthepotentialnonauditorypredic-
torsofsuccesswithampliicationlistedintheabovedocument
are the same as those that our panelists suggested might be
importantforthedecisiontoithearingaidsincludingmotiva-
tion,realisticpatientexpectations,manualdexterity,cognition,
priorexperiencewithampliication,andvisualacuity.However,
notallofthemachievedourpredeinedlevelofconsensus.

Clinical Test Battery

The Department of Health and TRI documents recom-

mend that a diagnostic assessment of a patientwith tinnitus
should include a case history, audiologic assessment (audi-
ometry, stapedial relexes, otoacoustic emissions [OAEs]),
psychoacoustic tinnitus measures (minimum masking level,
loudness,pitch),andassessmentoftinnitusseverityandpsy-
chiatriccomorbidity(depression,anxiety)usingstandardized
questionnaires (Department of Health 2009; Biesinger et al.
2011).While thedegreeofhearinglossandtheshapeof the
audiogram (audiometry) were factors important to consider
whenittinghearingaids, relexesandOAEsdonot seem to
beastandardchoiceamongourpanelists.Thisisinlinewith
ourpreviousreport,where91%ofcliniciansreportedlycon-
ductaudiologicexaminationroutinely,whileonly2%reported
routinely conducting OAEs and stapedial relexes (Hoare et
al. 2012). Stapedial relexes can provide information about
thetypeanddegreeofhearingloss(Gelfand2009),whilethe
resultsofOAEstestisacceptedastheevidenceofouterhair
cellsfunctioning(Brownell1990).Somehypotheseslinkouter
haircelldysfunctiontotinnitusgeneration(Lonsbury-Martin
&Martin2004).Thereisnoclearevidenceofthediagnostic
valueofOAEstestingfortinnitus,buttheresultsoftheOAEs
testcouldbeusefulforcounselingandeducationalpurposesto
assistthepatientinunderstandingouterhaircellsasapotential
siteoftinnitusgeneration(Henry2004).Psychoacousticmea-
suresof tinnituswerenot identiiedhere.Thisis inlinewith
theresultofthesurveybyHoareetal.(2012)asonly17%of
clinicians reported that they use psychoacousticmeasures to
assesstinnitus.Thevalueofobtainingtinnituspsychoacoustic
measuresiscommonlyquestioned,andtheresultsofthesetests
arenotgenerallyperceivedusefulfordiagnosticortherapeutic
decisionmaking(Henry2004;Tunkeletal.2014).

Both theDepartment of Health andTRI also recommend
theuseofatinnitusquestionnairetomeasuretinnitusseverity.
Newman and Sandridge (2004) postulated that tinnitus ques-
tionnairesareinstrumentalindeterminingcandidacyfortreat-
mentandchoosingtherightmanagementapproach,especially
given there is often a mismatch between the psychoacoustic
characteristics of tinnitus percept and the self-perceived dis-
ability.Theysuggested thatwhilea singlecounselingsession
mightbesuficient forapatientwitha lowscoreon theTHI
questionnaire,apatientwithahighscoremightrequireinten-
siveandmorecomplexmanagement.Despitetheabove,there
wasnoagreementontheuseofquestionnairesforassessingtin-
nitusseverityamongpanelists.TheTHIisthemostcommonly
used,withsomepanelistsmentioningtheTFIasanalternative.
TheTFIishoweverarelativelynewmeasure,andourpanelists
commented that they are not yet familiarwith it.Thosewho
werefamiliarwithTFIexpressedtheopinionthatitseemstobe
morespeciicandamoresensitivemeasurethantheTHI.The
advantages of usingTHI suggested by the expert panelwere
thatitisquicktoadministerandgivesageneralideaofhowthe
patientismanagingwiththeirtinnitus.Themaindisadvantage
seemedtobethatitgivesonlyverygeneralideaaboutperceived
handicapanddoesnotdiscriminatebetweenspeciicdomains
(e.g.,whensomeoneistroubledwithpoorsleep).TheTFI,on
thecontrary,hasbeendesignedtocovermultipletinnitussever-
itydomainspanelistsnotedthatithasnotbeenvalidatedinthe
UnitedKingdom; therefore,onecannotbesure if it isappro-
priatefortheUKpopulation.Othercommentshighlightedthat
theTFIonlyconsiderstinnitusoverthepastweek,whichcould
inluencetheresultsifthepatient’stinnitusluctuates.
Itseemsthatdespiteguidelinesregardingdiagnosticassess-

ments for patients with tinnitus being relatively consistent
amongdocuments(DepartmentofHealth2009;Biesingeretal.
2011),mostcliniciansperformonlypartofrecommendedbat-
teryoftests.Lackofadherencetoanystandardizedassessment
batteryalsomakesitdificulttocomparedifferentmanagement
strategiesandidentifybestpractices.

Fitting Hearing Aids

Standard itting formulae such as NAL-NL1 and more
recently NAL-NL2 are the preferred formulae in NHS audi-
ology departments (British Society ofAudiology and British
Academy ofAudiologyGuidance 2007).However, therewas
noconsensusonwhichof the twoisbetterforittinghearing
aidsforamildhearinglossandifonehasanadvantageoverthe
otherwhenthepatientalsohasbothersometinnitus.Onereason
mightbethatNAL-NL2isarelativelynewformula(Keidseret
al.2011).Commentsindicatedthatnotallpanelistshadexperi-
enceusingNAL-NL2.
RecentworkbyShekhawatetal.(2013)concludedthatDSL

mightbeagoodstartingpoint for theprescriptionofhearing
aid output for tinnitus management, particularly for patients
with lower tinnitus pitch. For these patients, DSL prescribes
more low intensity andmore low-frequency gain thanNAL-
NL1thereforepotentiallyprovidesgreatermasking.Asimilar
resultwasalsofoundinanearlierstudybyWise(2003),where
tinnituswaslessaudiblewhenhearingaidswereprogrammed
using DSL rather than NAL-NL1 formulae, while partici-
pantspreferredNAL-NL1forspeechperception.Wise(2003)
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recommendedtwoseparateprograms,oneoptimizedforspeech
intelligibilityandanotherfortinnitusrelief.
ConsensusamongpanelistsinourstudythatNAL-NL1puts

emphasis on speech intelligibility and high-frequency gain
neededforspeechclarityisinlinewiththeevidenceprovided
bytheabovestudies,aswasconsensustoofferseparatepro-
gramsfortinnituspatients:(1)withsettingstooptimizespeech
comprehensionand(2)withsettingstoincreasetheaudibility
ofbackgroundsounds.However,despite theaboveevidence,
panelistswould use theDSL formulamainly for children or
patientswhohadpreviousexperiencewithDSL.Therewasno
consensusonwhethertheupsetcausedbytinnitusorhearing
dificultywasmoreimportanttoaddresswhenittinghearing
aid(s). Comments indicated that our panelists try to address
bothissues,buttheyareawareofapossibletrade-offbetween
itting decisions that are optimized for tinnitus beneit and
thoseoptimizedforlisteningsatisfaction.

Unilateral Versus Bilateral Fitting of Hearing Aids

Another interestingquestion iswhetherapatientwith tin-
nitus should be offered unilateral or bilateral hearing aids.
Althoughpanelistsagreedthatunilateralittingisnotappropri-
ateforpatientswithtinnitus,thisconvictionisnotwellevidence
based.
Some authors report an improvement in tinnitus handicap

withbothunilateralandbilateralhearingaidsregardlessofthe
lateralityoftinnitus(Brooks&Bulmer1981;Tyler&Bentler
1987;Trotter&Donaldson2008).Otherauthorspostulatedthat
in thecaseofaunilateralhearing lossand tinnitusitting the
impaired ear is suficient, whereas individuals with bilateral
complaintsrequirebilateralitting(Melinetal.1987;Zagólski
2006).However,theeficacyofhearingaidittingfortinnitus
ratherthanthelateralityoftheittingwastheprimaryquestion
andnoneofthestudiestodateofferhighqualityevidenceforor
against(Hoareetal.2014).
Here,thepanelistsindicatedthatforpatientswhodonothave

abothersome tinnitus theywouldbase their decision tooffer
unilateralorbilateralaid(s)onpatientpreference.However,in
thecaseofabothersometinnitus,theconsensuswasthatunilat-
eralittingofahearingaidinpatientswithabothersometinni-
tusisnotappropriateevenifthepatienthasaunilateraltinnitus
oranasymmetrichearingloss.Commentsindicatedthatclini-
calobservationssuggestthatunilateralittingofhearingaidsin
patientswith tinnitusmay“shift” thetinnitussensationto the
unaidedearconsistentwiththeobservationbyZagólski(2006).
However,amechanismtoexplainthisphenomenonisnotclear.
Oneexplanationmightbethatpatientsforwhomtheperception
oftinnitusshiftstotheunaidedearhaveabilateraltinnitusthat
islouderinoneear,thereforecreatingaunilateralperception.
Insuchcaseswhenittedwithonehearingaid,patients’tinnitus
mightimproveonthatsidemakingthetinnitusintheotherear
morenoticeable(Blauert1997).Anotherpossibilityisthatuni-
lateralaidingcompensatesforadecreaseincentralgainonone
sideonly(Schaetteetal.2012).

Assessments to Verify Hearing Aid Fit

Differencesinpracticeinthemanagementofmildhearing
losswith andwithout tinnitus are also seen in the choice of
assessments that clinicians considered important to perform
toverifyhearingaid(s)itting.Whileconsensuswas reached

formostmeasures, therewas no agreement on the safety of
performingREMsatthehighestloudnesslevel(80dBSPL),
testingULLs,andloudsoundcheckforpatientswithtinnitus.
Somepanelistscommentedthatperformingtheseassessments
couldexacerbate tinnitus.TheBSA-recommendedprocedure
for the determination ofULLs states that they are generally
helpful forhearingaiditting, althoughmosthearingaidit-
tingsoftwarecontainsnormativeULLvaluesthatmaybeused
instead(BritishSocietyofAudiology2011).Atthesametime,
thedocumentstatesthatULLtestingshouldonlybeperformed
when the audiologic professional considers the information
tobeclinicallyuseful,leavingthechoicetotheclinician.The
BSA-recommendedprocedurestatesthatthemaincontraindi-
cationtoperformthistestisa“signiicant”tinnitus,whichcan
sometimesbeexacerbatedbyULL testing.Thismayexplain
variabilityinclinicalpractice.

Hearing Aid Technology

Thepresenceoftinnitusdidnotinluencethechoiceoftech-
nology/hearingaidfeaturesforamildhearingloss.Inlinewith
theDepartmentofHealthguidelines(2007),openeartiptech-
nologythatavoidsocclusionandmakesuseofresidualhearing
wouldbeusedforamildhearinglosswithandwithouttinnitus
(DelBoetal.2006).

CONCLUSIONS

Thisstudyreportsontheconsensusforhearingaidcandida-
tureandittingincasesofmildhearinglosswithandwithout
bothersome tinnitus. Hearing professionals generally support
theuseofsuchtechnologiesespeciallywhenthepatientreports
hearingdificulties andhas realistic expectations of the tech-
nology and a bothersome tinnitus. Practices such as the use
ofopen-it technologyandbilateralittingofhearingaids for
patients with bothersome tinnitus would seem to constitute
“usualcare.”Commonlimitationsofguidelinedocumentsfor
diagnosis andmanagement of tinnitus are the lackof a clear
linkbetweentheoutcomesofthediagnostictestbatteryandthe
recommended treatment,aswellasguidelinesbeing toogen-
eralandlackingreferencetotheappropriateassessmenttools
(i.e., recommendedquestionnaires),which leads tovariability
inclinicalpractice.
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