Happiness is a state of mind: Music from a digital hearing aid
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People with a hearing impairment have a higher incidence of stress than the normal Procedures Table 1: Zen setting preferences for each study participant. Default settings are PERCEIVED DESCRIPTIONS
hearing population (Fellinger et al, 2007). While obtaining hearing aids improves on e Prior to testing participants were asked about their everyday use of music shown. Those parameters that remained at default are highlighted. e Twelve participants described “Zen optimized”, Zen Aqua, and Green as relaxing.
quality of life 7-12% still experience a significant amount of stress (NCOA). These e Participants were fit with the mind440-m monaurally with an instant fit foam ear- Particinant  Pitah Tempo  Volume e All 15 participants used at least one relaxing adjective to describe Zen Coral
and other hearing aid users may enjoy the presence of relaxing background music plug using standard fitting procedures (i.e., Sensogram and feedback test) B2 T i (Figure 6).
produced by the hearing aids. The use of music to provide a relaxed listening ) o Each person listened to 4 Zen styles at comfortable volume levels (determined —AquaBefault _ox - ] e Zen Lavender was described as “relaxing” by only 8 participants.
I_Jackgr ound is supported by literature in the music therapy arena. Listening to music with bracketing procedure) and default tempo/pitch and answered questions g :I\QE hiah ’hz/ledlum 1% e Zen Lavender was described with the most number of “uplifting” and “negative”
is a common strategy used to reduce stress, or increase relaxation. For example, *  Questioned on impressions concerning how relaxing each Zen style was 10 L T S?Et 15 descriptors. Zen Lavender was found to interfere with relaxation, most likely due
Burns et al (1999) reported that music could result in physiological changes in the . ST - > . Q7 Gl . ’
. . . . . . e 5-point scale to indicate impressions (very relaxing, somewhat relaxing, 11 High Fast 12 to its faster tempo.
listeners resulting in relaxation and stress relief. Recently, a software algorithm in the neutral, somewhat tensing, or very tensing) 7 Lot Slow 15
mind440 digital hearing aid has been developed which generates fractal music L % Y S A . . Figure 6: Instances in which at least one adjective was selected in a descriptor
: - - - e Participants were asked to circle words on a list of 24 adjectives, including Coral Medium-high __ Slow 7 f h 1
composed of chime-like tones (Zen program). These tones are easily accessible by it d tive adiccti to describ h Zen style (Fi 5 T Modiimlon Medium 5 category for each Zen style.
the hearing aid wearer through the push of a button on the hearing aid or via a remote positive and negative agjec 1v.es, 0 describe eac i en style (Figure 2). ] High Medium 12 15 F—=
control device. The current study was undertaken to demonstrate that the musical peaceful soathing nieutral tensing 7 Medium-low Wedium 12
tones _(1) are acceptable to hea.ring-?mpaired wearers and (2) provide a relaxing Figure 2: List of o e P exchting 13 Mediurme low Slow 3 HAqua
listening background to these individuals. descriptors participants Green Default  Medium High 7 2 - M Coral
P P P annoying energetic relaxing calming = 12
were asked to consider 1 Mediurm-high Fast 6 ® M Lavender
METHODS in describing each Zen ritating refreshing  indfferent  dreamy 2 ediurm-low Slow 7 = o
) g edium-high __ Medium 12 £ 9 EGreen
— Wl upitting sleepy aggravating 14 High Fast 5 < @ Optimized
Participants cheerful tranquil anxious comforting 12 Low Medium 9 9:
o Fifteen adult participants 61 to 87 years (mean age = 73 yr) La ium-high _ Fast 9 o
e Mild-to-moderately severe hearing losses (Figure 1) . Pa.t?ic%pa.n,t,s were giyen the opponuqity to ﬁge-tung their preferred style (“Zen 8 tediurme o Medium 13 ] 6
e Four females and 11 males were included optimized”) by altering tempo and pitch settings using a Simplex procedure. RELAXATION RATINGS 'g
o All were experien?ed hearing aid wearers o The majority of participants (80-86%) perceived the Zen programs to provide a g 3
e Participants were informed about the nature of the study (to evaluate ES relaxing background (somewhat relaxing or very relaxing) for the general
acceptability of musical tones) and signed an informed consent prior to their population and for their own use (Figures 5 & 6).
participation. MUSIC APPLICATION IN DAILY LIFE e About 73-86% of pmicipants rated “Zen optinllizid”, Zen Aqua, Coral, and 0
Figt{rg 1: Sensogram thresholds L_zveraged f.or. left and rilght. ears plotted for ?ach e Percentage of participants who reported background music to be relaxing: 80% Green as very:elaxmg .ar.ld somewhat relaxing”. ) Relaxing Uplifting Neutral Negative
participant. Average thresholds for all participants are indicated by black circles. o Percentage of participants who actively turn on music to relax them: 60% e Only 33-60% of participants rated Zén Lavender as relaxing. B ’
F H o Participants reported a varicty of music genres to be relaxing (Figure 3). e Between 53% an'd 86% of the participants rated all (5) Zen conditions to be Descriptor Category
requency £4 “somewhat relaxing” or “very relaxing” for them.
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0 350 750 1500 3000 6000 Figure 3: Number of participants who reported each music genre to be relaxing. Zen Style
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20 oS N 27 relaxing 6 5 4 5 1 2 ::::3:::; e A majority of participants perceived background music to be relaxing
20l £, Figure 5: Frequency of 4 Partcipant 3 o Preferred genre, tempo, and pitch varied between listeners
§ 5 assigned ratings in each Sg‘;‘:‘:‘?' - eE--@--% @ X Participant 4 e Zen tones have the potential to provide a relaxing listening background for the
40 | . category (forced 7 4 5 6 4 X Participant 5 majority of listeners.
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L k N T choice), including . O Particpant 8 e Aqua and Green are good places to start although preferred Zen style and
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3 \ A median ratings, for Zen 2 Neutral N o Participant 8 parameters vary between individuals.
o 60 | N\ N\ ;}? } 22 styles in response to the 5 oura Tos s S : - Pariicipant 9 e The “Zen optimized” styles obtained the highest relaxation scores.
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3 “Would this be a O Participant 11
. Somewhat 5 Parli
80 - Ballads Classical Country ~Jazz LightPop Musicals Oldies  Opera relaxing background ?;zm; * o « :::,3::: :z RE F E RE N C Es
90 Music genre for most people?”’ ! 2 0 ! 3 Participant 14
100 OPTIMIZED ZEN STYLE Vory o 4 4 o o Participant 15 Bultns, J.; Labbe, E, Williams, K., and McCall, J. Perf:ei\{ed anfi physiological
o . . . tensing = Median indicators of relaxation: as different as Mozart and Alice in chains. Appl
110 * ihe ma_]orét/y Of}:a’l:'cf“:;ms p ;efen:; elthterllen Aq:i‘? otr iin (_;;;eerfl tglgll;re 4 Zen Sty Psychophysiol Biofeedback. 1999 Sep; 24(3):197-202.
e Tempo and/or pitch of the preferred Zen style was adjusted by 13 of the en Style
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optimized Aqua Coral Green Laven. ellinger J, Holzinger D, Gerich J, Goldberg D. Mental distress and quality of life in
Study hearing aids Figure 4: Number of participants who chose each Zen style as their preferred style. ,e\llae;i‘f\g ;‘ ; ,;‘ ’: ; o Participant 1 the hard of hearing. Acta Psychiatr Scand. 2007;115(3):243-245.
* mind440 hearing aid in a micro-size (M4-m) behind-the-car (BTE) model ° : RS 2 e Kamenetsky SB, Hill DS, Trehub SE. Effect of tempo and dynamics on the
®  Zen listening program . . w5 Figure ?1: F:_equepcy th Somewhat | v o el g X Participant 4 perception of emotion in music. Psychol Music. 1997;25:149-160.
e Optional listening program that self-generates a musical chime background. £ assigned ratings in each  relaxing 5 3 4 5 7 X Participant 5
® Zen may be used by itself (without amplification) or with amplification g4 cialtggory (f(l)r?d ° ::a:icfpan:: Kuk F, Peeters H. The hearing aid as a music synthesizer. Hearing Review.
e Zen styles differ in major/minor key, tempo and pitch combinations. £ ¢ OIFE) neiuding 2 o oo 2008;15(11):28-38
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= The clinician and the wearer can adjust the intensity, pitch, and tempo of ;‘ 3 styles in response o the E feutral 1 ; o o ): o ~ Participant 9
the tones so the ?ound may be the most desirable for the wearer. 5, ql); estion P © Participant 10 National Council on Aging (NCOA). The consequences of untreated hearing loss in
e These features were activated during trials: £ “Would this be a Somewhat ? :::z:"::: :; older persons, 1999. Available at www.ncoa.org/content.cfm?sectionID=11&detail=
e 15-channel wide dynamic range compression z relaxing background ™" | . B 03 o & « Pamc;am P 927. Accessed September 19, 2008.
e Compression threshold as low as 0 dB HL i for you?” ° ! & Participant 14
e 15-channel fully adaptive directional microphone o Jor you: 4 o o 4 4 Participant 15 Thaut MH, Davis WB. The influence of subject-selected versus experimenter-chosen
o Speech intelligibility index (SII) based noise reduction Zen Aqua Zen Coral Zen Lavender Zen Green b‘fgﬁg © += Median music on affect, anxiety, and relaxation. J Music Ther. 1993;30(4):210-223.
e Active feedback cancellation Zenstyle



