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Ecological Momentary Assessment (EMA) is increasingly popular as a
methodology in hearing research. With the use of EMA, valuable

Questionnaire items Additional items depending on research context

Time since event Localization

Fatigue
The examples are meant as inspiration, but no recommendations on exact wording are given. Therefore, the response options and the scales used vary from item to item. However, when designing

an EMA study, it iIs recommended to be consistent with response options and scales. Location of sound

Frequency of Loudness/Noisiness

Insights have been gained into people’s auditory ecology, perceived . . . . . . . . . .
g_ I J . P p y _gy P . References are ordered alphabetically. The example reference is underlined and marked in bold. An asterisk (*) denotes that the example is translated to English and the original language is given in occurrence source
hearing difficulties, and hearing device use and benefit. However, it is varentheses o -
sometimes difficult to compare results from different studies because | B | o o | | Activity Annoyance Activity limitation
the methodology used varies considerably Despite the long list of EMA items, the list is not complete, and new research topics will require new EMA items.
' Perceived level of speech of .
Speaker P Feelings related to

Interest relative to

characteristics
background sounds

Ecological momentary assessment (EMA): hearing difficulties

Questionnaire items applicable in most research contexts in audiology Questionnaire items for studies using hearing devices

“Ecological momentary assessment (EMA) involves repeated
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. . , . . . . ltem Description Example 1T Description Example
sampling of subjects' current behaviors and experiences in real time, tem pHion P _ ltem =CTip . P . . Mood Pleasantness Impact on others
_ _ . _ _ oL _ Reasonsto include Where are you right now? ) Thingsto consider Are you currently wearing hearing
In subjects' natural environments. EMA aims to minimize recall bias, The location can indirectly say something about familiarity, e Inmy home o It might be important to know if a self-report reflects aided or aids? _ _ _ _
. . . . _ e | . o . . T . Visual cues Speech understanding Listening effort
maximize ecological validity, and allow study of microprocesses that C typical activities, and physical features of the place e Restaurant/bar/cafe 0 unaided listening. Also, if the EMA questionnaire is adaptive, e Yes
influence behavior in real-world contexts.” [1] ) (reverberation, wind noise etc.). e Outdoors 'S hearing-device related questions can be skipped if the participant e No Examples, things to consider and references omitted for brevity
= Things to consider e Shops = IS npt wearing hearing devices. |
O T . e Work > Objective data can replace or supplement self-reports. Information
O Subjectively reported location data can be supplemented by _ : : : . .
| o Other 3 References: [5, 18, 20] EIerences
References: [4, 6, 7, 8, 15, 18, 19] I
—— Reasonsto include Type of situation * (Swedish) - Thingsto consider In this situation, how satisfied are
How are you feeling? i i L i . . i . 5 0 5 . 5 c c . . . . .
@ The listening activity (task) will likely affect the experience and e Conversation with one person, =Rl Test participants might interpret satisfaction differently, since it you with the hearing aids? 1. Shifiman, S., AA. Stone, and M.R. Hufford. Ecological momentary assessment. Annu
O O the benefit of hearing solutions. By asking the participant to e Conversation with more than one i LS’ could be related to for instance sound quality, aesthetics, physical e 5: Very satisfied " Rev Clin Psychol. 2008. 4: p. 1-32. ’ |
© Stat_e one main listening activity, a complex situation Wi!' be person o3 AL A A L ey pIee e, 0 & 2. Andersson, K.E., et al., Assessing Real-Life Benefit From Hearing-Aid Noise
® 4? easier to understand for the researcher and the data will be e Conversation through telephone or % <3 References:[5,9, 11, 13] ° 3 Management: SSQ12 Questionnaire Versus Ecological Momentary Assessment With
= easier to interpret. other communication device — .= e 2 Acoustic Data-Logging. Am J Audiol, 2021. 30(1): p. 93-104.
O : : e Focused listening without ability to R e 1:Very dissatisfied 3. Bosman, A.J., et al., Investigating real-world benefits of high-frequency gain in bone-
qu Thingsto CO”_Slde" - _ control the sound source (for © g (Only anchor words for extreme anchored users with ecological momentary assessment and real-time data logging. J
= If the research is focused only on situations with speech, the N Clin Med, 2021. 10(17): p. 3923
= response alternatives can be tailored to those situations example lecture, concert) : : value_s.) : : 4. Burke, L :A d' G.N | ., Dail .L'f Fati in Mild to Moderate Hearing | ' t:
- Minimizes memory bias, is context sensitive 5 " . | e Focused listening with ability to Thingsto consider In this situation, how much does - BUTKS, LA antd b5, INaylor, Dally=Lite Fatigue Il VI 1o Moderate Hearing fmpaifment.
’ - However, it is a recommendation to use the common sound - : S e : : An Ecological Momentary Assessment Study. Ear Hear, 2020.
. L - - 7 _ o _ _ control the sound source (for Hearing-device benefit might be a difficult concept to evaluate your hearing aid help you? o . .
- Gammg popularlty IN hearlng sclences — scenarios (CoSS) categorization [22], as illustrated in the @) . . . e 5. Galvez, G., et al., Feasibility of ecological momentary assessment of hearing
— _ ’ example TV, radio or other media) c using EMA. Test participants could be asked to e Hearing aid is no use at all e . . _
- Smartphone based EMA allows to record acoustic parameters example, or response options that can afterwards be grouped ample 1V, _ = e Compare current performance with how thev think thev would e Hearing aid is some hel difficulties encountered by hearing aid users. Ear Hear, 2012. 33(4): p. 497-507.
. . . . . . into the CoSS categories [19] e Situation without conversation or © ompare current pero ce’ _ y y wou €aring ald 1s some heip 6. Henry, J.A., et al., Pilot study to evaluate ecological momentary assessment of
and information of the current hearing device functionality ' focused listening 2 do in the situation without hearing devices e Hearing aid is quite helpful tinnitus. Ear Hear, 2012. 33(2): p. 179-290.
References: [3,4,5, 8,9, 10, 11, 13, 15, 17, 19] e e Compare current performance with how they think their own e Hearing aid is a great help 7. Dunn, C.C,, et al., The influence of forced social isolation on the auditory ecology and
But: +— hearing devices would work in the situation e Hearing is perfect with aid psychosocial functions of listeners with cochlear implants during COVID-19 mitigation
- No consensus on design choices Reasonstoinclude What sounds are audiblein the ‘© e Make direct paired comparisons of benefit for two hearing-aid efforts. Ear Hear, 2020. 42(1): p. 20.
: : : : The presence of background noise will likely affect the background? * (German) ch programs (see below) 8. Jensen, N.S., et al., Evaluation of auditory reality and hearing aids using an Ecological
- No val.ldat.ed or standar.dlzed guestlc?nnalres " experience and the benefit of hearing solutions. Some studies e \Voices/other people m o o Momentary Assessment (EMA) approach, in 23rd .Internat|onal angress on A(?oustlcs
- No gu|de||nes for EMA In hea“ng sciences g ask for specific background sound sources, others if e Traffic noise eferences: [5,9, 21] (ICA), M. Ochmann, M. Yorlandgr, and J. Fels, Editors. 2019, Berlin, Germany :
S back d g i . H hold noi Deutsche Gesellschaft fir Akustik: Aachen, Germany.
8 ackground sounds are present. M?Jl;isce/teolev?s?(l)sne - Thingsto consider In this situation, how much 9. Jenstad, L.M., et al., Ecological Momentary Assessment: A Field Evaluation of
e Thingsto consider Engines/Machinerviventilat = Even when hearing devices are helping, there may be difficulties  difficulty do you still have? Subjective Ratings of Speech in Noise. Ear Hear, 2021. o S
% Sometimes it is hard for participants to distinguish between the o V\?gzles achinery/ventilation ; S remaining. When hearing aids are used, this question can replace e 5: No difficulty 10. Jorge_nsen, L. and_M. Novak_, Factors_ Influencing Hearing Aid Adoption, in Seminars in
O listening activity and background sounds © win S =8 the difficulty question in the first part of the table. e 4 Hearing. 2020, Thlemg Medical Egbhshers,_ Inc. p. 6-20. . .
> e Silence O w . 3 11. Lelic, D., et al., Focusing on Positive Listening Experiences Improves Hearing Aid
=< References: [4, 13, 15,19 ] e Other/further details CDU h=al References: [9, 21] . Satisfaction in Experienced Hearing Aid Users.
ch SO et Er dee e is sellae Bek = E : - Very much difficulty 12. Mansdour, N et aI.,tGL\J]ic,l\ed ectoISogicX;\I mgg;elntfé%as;sesszrgggtzigorjal and virtual
: P| fibe which nds ar N : sound environments. J Acoust Soc Am, 1 Lp. - . |
EMA WorkS hOp SEres edng C,Iefﬁ tl;e ‘ ¢ sodu fds a}[ ext S:) (Only anchor words for extreme 13. Schinkel-Bielefeld, N., et al., Evaluation of Hearing Aids in Everyday Life Using
audible in the background (iree text). values) Ecological Momentary Assessment: What Situations Are We Missing? Am J Audiol,
_ Reasonsto include How importantis it for you to hear =@l Thingsto consider How is the sound quality in your 2020. 29(3S): p. 591-609. | | -
What we did: Asking for importance (of hearing well) gives the opportunity to  well in this situation? * (German) MR- Sound quality could be a difficult concept for test participants to hearing aids rightnow? * (Danish) 14. Schinkel-Bielefeld, N., N. Gotholt, and D. Lelic., Comparing hearing aid programs
— We gathered researchers with experience in EMA in hearing focus the attention on the important situations in the analysis. e Very important S understand. Sometimes dimensions of sound quality with e Very good &5;39250%0292'0?0'}/_'01?%gtgﬁ’z'g‘izzzsge?ggﬂred versus indirect comparison, Zenodo,
research g [5) n afjdlt.lon, itz Eoule) Zeremiely|o LSSt £ & ey o : Importqnt = O descriptive adje_ctlves could be e§S|er O, SIS ItRless | o Raj[her gelele 15. Smeds, K., et al., Evaluating hearing-aid signal processing in a way that is indicative of
— Over the past two years we have met in a monthly online workshop SRS Motivation. * Ratherimportant © o (very loud), clarity (very clear), brightness (muiffled). * Neither good nor bad real-life performance, in 47th Erlangen Kolloquium. 2020: Erlangen, Germany.
series s =3 Thingsto consider ° ;arﬂy Important Ol References: [2,3, 13, 14] ° \F‘;::;E;Zad 16. g(;g%dsd:lK.S, et all.,1 Selezc(:)tisngggenarios for hearing-related laboratory testing. Ear Hear,
. , T = : e Rather unimportant O o _ uppl 1: p. 20S-30S.
— We exchanged on past EMA studies and learned from each other’s =) 5 ilrr:lSg:aenscteug:‘et?]’erzistﬁ:i(;hner\/Svrrlliac\f/lei:ZEfeedr:r?toflrjct):rrl]fh%eneral e Unimportant o 17. Timmer, B.H.B., L. Hickson, and S. Launer, Ecological Momentary Assessment:
experiences - successes and failures £ < importance of hearing well. e Completely unimportant Thingsto consider Which HA program did you prefer? Feasibility, Construct Validity, and Future Applications. Am J Audiol, 2017. 26(3S): p.
— Comparison of study designs revealed implications of design choices P g Wetl Program preference can be investigated either using direct paired  * (Swedish) 436-442. | -
References: [5, 15, 17, 19] o comparisons (A/B) in each experienced situation or indirectly, for e Program 1 18. Emmer’dsff'f"%'z L'fH'ijOP’ an_th. 'Il_c?ﬁner" Do hearing a'isé"ddrfsi rea"WO_:Id ;
8 iInstance by using alternating programs each day and rate some e Program 2 u;z:]réng c OI| olgilégle ; oorimgntjas \;V; ersnslm eftarTI?Snldrsza ggeggw e;’;.t; rlo_r1n5a priot study
Goals: Reasonsto include How difficultis it for you to hear in - attribute that afterwards can be compared across days. e Heard the difference but have no 19. von Gablenz. P.. et al.. Individual Hearing. Aid Benefit in Real Life Evaluated Using
| o Asking for difficulty gives the opportunity to focus the attention this situation? * (Danish) o Alternatively, a crossover design with one program per study preference ' . S v _
_ it ati : ; = ' T , ’ Ecological Momentary Assessment. Trends Hear, 2021. 25: p. 2331216521990288.
gO_CL_JS Tn Elt\)/l? as rfseamh t?Ol, ra.ther tharl; all hablIltztll;/e.l(ljnterventlont o on the easy or difficult situations in the analysis. e Not difficult = phase can be used. e Heard no difference 20. Wu, Y.-H., et al., Efficacy and effectiveness of advanced hearing aid directional and
— Original ampiton: align questionnaire vocapuiary an ulia a core se — : : ' Iffi : : : ' ' ' ' ' '
¢ J £ ful fg hq : h y — Thingsto consider : I\S/Illgdhtlyfllrflcdq# it = If the EMA app allows automatic program switches, the direct a(;lzf rzeodlugdfg(g.chngloog_lgzszfor older adults with mild to moderate hearing loss. Ear
or questions tsetutiornearing researc © The concept could be related to listening effort (see below) but  * V' O4erarely AITCU e paired comparisons can be done in a randomized and blind way. ’ ' - P-oboress. . .
T | - : - | blicati : @) : . : . e Very difficult o) 21. Wu,Y.-H., et al., Comparison of in-situ and retrospective self-reports on assessing
— Turn our common learnings Into a journal publication serving as a - is easier to understand and does not change if the participant - = . . " o . _ )
s ) L . . — . . L o See [14] for a comparison of both methods regarding sensitivit hearing aid outcomes. J Am Acad Audiol, 2020. 31(10): p. 746-762.
d I d EMA h d I h h - fiicul ° Extremely difficult — [ ] P g g y
guideline and inspiration on methodology In hearing researc @ gives up in a very difficult situation. ol and burden. 22. Wolters, F, et al., Common Sound Scenarios, in Lecture Dansk Teknisk Universitet
) . DTU). 2016: DTU Denmark
T References: [2, 5, 11, 12, 15] ( - - -
e T References: [8, 14, 15]
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