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Cochlear implant users differ significantly from their normal hearing peers
when it comes to perception of music. Several studies have shown that
structural features — such as rhythm, timbre, and pitch — are transmitted less
accurately through an implant. However, we cannot predict personal
enjoyment of music solely as a function of accuracy of perception. But can
music be pleasant with a cochlear implant at all? Our aim here was to gather
information of both music enjoyment and listening habits before the onset of
hearing loss and post-operation from a large, representative sample of
Danish recipients. A hundred and sixty three adult cochlear implant users
(101 females, 62 males) completed a survey containing questions about
musical background, listening habits, and music enjoyment. The results
indicate a wide range of success with music, but in general, the results show
that the CI users enjoy music less post-implantation than prior to their
hearing loss. Nevertheless, a large majority of CI listeners either prefer
music over not hearing music at all or find music as pleasant as they recall it
before their hearing loss, or more so.

BACKGROUND

A Cochlear Implant (CI) is a neural prosthesis that restores hearing sensation in deaf
individuals. The clinical impact of the evolution of CIs has been nothing less than
extraordinary, and over 250,000 individuals worldwide use the device (Peters et al.
2010). While the majority of adult CI users achieve good speech perception in quiet,
auditory processing in general and music perception in particular are hampered. This
is supported by several studies showing that discrimination of pitch, melody, timbre



and emotional prosody is significantly poorer in Cl-users than in normally hearing
controls (Petersen et al., 2012, Cooper et al., 2008, Gfeller et al., 2007).
Nevertheless, some users seem to overcome the technical limitations of the implant
and enjoy music immensely (Gfeller e al., 2000). Because music is an important
part of our everyday life with great emotional and social aspects, it is reasonable to
evaluate the extent of music listening in CI users and identify possible factors that
impacts music appreciation. With this study, we aimed to gather information about
music listening habits and music appreciation before the onset of hearing loss and
after receiving an implant from a large, representative sample of Danish CI users.
Furthermore, we aimed to correlate this information with self-reported measures of
quality of life (QOL).

PARTICIPANTS

All adult CI recipients (>18) implanted at the ENT department, Aarhus University
Hospital between January 1st 2000 and December 31st 2010 were invited to take
part in the study. Of the 250 patients, 163 responded (101 female; M,,.= 56.4 y; SD
= 15.7; age range: 18 to 86 y; 65% response rate). A hundred and seventeen
respondents filled out the questionnaire online, while 46 requested the printed
version. The implant experience ranged from 0.4 years to 11.2 years (M =4.3 y, SD
= 2.65). One hundred and thirty seven (84%) participants used an implant from
Cochlear® and 26 (16%) participants used an implant from Advanced Bionics®.
The demographic data of the respondents are listed in Table 1.

Respondents Mean age Duration of Mean CI
(M/F) (years) profound deafness experience
163 56.44 34.5 43
(62/101) (£15.7; (£18.2; (£2.6;
18-86) 75.3-1.1) 0.4-11.2)
Unilateral users Bilateral users Users of hearing Able to speak on
(R/L) aid on non- the phone
implanted ear
147
(108/39) 16 73 106

Table 1: Demographic data for the 163 respondents in the study

METHOD

The questionnaire used in the study was a modified, Danish version of the IOWA
Musical Background Questionnaire (Gfeller, 2000). The 21 questions in the survey



include multiple-choice, Likert rating scales, visual analog scales, and open-ended
questions concerning musical background, listening habits, the quality of musical
sound heard through the implant and music enjoyment prior to hearing loss and after
cochlear implantation. In addition, respondents were required to fill out two
questionnaires concerning their quality of life (QOL) post-implantation: the Short
Form 36 (SF 36, Ware, 2000) and the Glasgow Benefit Inventory (GBI, Robinson,
1996). Here, the QOL data are used for correlational analyses.

RESULTS
Musical background

23.9 % of the participants had received singing and/or instrument lessons (in
primary school: M = 3.6 y; in high school: M = 1.5 y). 12.9 % have been a member
of a band, choir, or an orchestra. Table 2 sums up the respondents’ self-assessed
knowledge and experience with music. In total, 77% were involved in music to a
lesser or larger extent. This is in agreement with Gfeller (2000) and considered
representative of the general population.

Category Percentage
No formal training and only limited knowledge about music 23 %
No formal training or knowledge about music, but informal 56 %
listening experience

Autodidact musician 3%
Some musical training and have basic knowledge of 12 %
musical terms

Several years of musical training, knowledge about music, 4 %
and involvement in music groups

Table 2: Self-assessment of musical experience

Music listening habits

The participants indicated on a four point Likert-scale to what degree they would
consider themselves as a person who often chose to listen to music (i) before the
hearing loss and (ii) after receiving their implant (from 1 point = strongly disagree to
4 point = strongly agree). Furthermore, they indicated how often they chose to listen
to music before their hearing loss and after getting accustomed to their implant,
respectively (from 1 point = 0-2 hours per week to 4 points = 9 hours or more per
week). Summed and averaged, the scores were used as mean composite scores for



pre- and post-music listening habits. The mean composite score for music listening
habits prior to hearing loss was 4.96 (SD = 1.86). The mean composite score for
listening habits post-implantation was lower, at 4.23 (SD = 1.76). A paired t-test
showed that the difference was significant (z = 3.6, p = 0.000).

Quality of musical sound

Figure 1 shows the mean values for the seven adjective descriptors of music through
the implant. The average quality rating across all descriptors was 56.1, indicating a
positive trend.

Indicate how music sounds with your implant

T T T T
Not like music | - Like music
Dislike ! - Like
Unpleasant | I Pleasant
Mechanical ! - Natural
Fuzzy { I Clear
Complex i - Simple
Hard to follow i - Easy to follow

0 10 20 30 40 50 60 70 80 90 100

Fig. 1: Mean scores for adjective descriptors of music through the implant

Music enjoyment

Figure 2 shows the respondents’ evaluation of how their music enjoyment has
changed after receiving their implant. The two rightmost categories (37 %; 44 %)
indicate a range of music enjoyment. The left category (19%) indicates no music
enjoyment.



Music enjoyment
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Fig. 2: Music enjoyment after implantation

Correlations

The ability to talk on the phone showed a weak positive correlation with both music
listening habits (» = 0.233, p = 0.003), quality of musical sound (» = 0.361, p =
0.000) and enjoyment (» = 0.138, p = 0.013). Furthermore, age was negatively
correlated with music listening habits (» = -0.264, p = 0.000), quality of musical
sound (r = -0.245, p = 0.001) and enjoyment (» = -0.389, p = 0.000). No other
demographic factors showed any significant correlation with any measures of music
listening. The composite scores of the GBI questionnaire showed a significant
correlation with music listening habits (» = 0.329, p = 0.000), quality of musical
sound (r = 0.408, p = 0.000) and enjoyment (» = 0.326, p = 0.000). Furthermore, the
social functioning subscale of the SF 36 questionnaire data showed correlations of
similar strength with the three music listening measurements.



DISCUSSION

In line with findings by Gfeller et al. (2000), this study shows that in general adult
CI users enjoy music less post-implantation than prior to hearing loss. In addition,
the findings show a wide range of success with music. Interestingly, a large majority
of CI listeners seem to listen to and enjoy music ranging from modest satisfaction to
great enthusiasm, despite the technical disadvantages of the CI’s music presentation.
Furthermore, on average, the respondents describe their appreciation of different
aspects of music slightly more positively than those in the Gfeller study. This
difference may suggest a benefit from the technical improvements achieved in the
last decade. Interestingly, our findings indicate that solely the ability to talk on the
phone is associated with success in all aspects of music listening. Previous studies
found that both use of contralateral hearing aid and duration of deafness were
predictive for music perception with a CI (Looi, 2008). However, no such
correlations were found in the present study. In accordance with Lassaletta et al.
(2007) our findings suggest an association between QOL and success in music
listening. Though the causes for this association may be manifold, this proposes that
music exposure or training could be beneficial not only for CI users’ perception of
music, but also for their QOL.
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