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Abstract:
Objective: The main goal of this study was to determine the knowledge and beliefs of
otorhinolaryngologists in a secondary setting in selected economically advanced European
countries concerning severe hearing loss, hearing aids, and cochlear implants. Secondary goals of
the study looked into the information sources of the otorhinolaryngologists and into key topics of
importance for these professionals. In Europe many adults who could benefit from a cochlear
implant do not have one despite their availability via national health care systems. This lack of
coverage might be due, in part, to the knowledge and beliefs of otorhinolaryngologists.
Methods: Otorhinolaryngologists in a secondary setting in Germany, England, France, Austria,
and Sweden were emailed a custom- made questionnaire on their knowledge and beliefs regarding
hearing loss and its treatments. Results were presented in relative frequencies (%) according to
each nation.
Results: 240 otorhinolaryngologists responded (50 from each nation except Sweden). Each nation
regarded rehabilitation and hearing preservation as particularly important in cochlear implants.
National and international conferences and conversations with colleagues were much more popular
methods of keeping abreast of medical issues than other information sources such as online media
or company information.
Conclusion: The otorhinolaryngologists of the surveyed nations share many common beliefs
about hearing loss, hearing aids, and CIs, although some national variation in opinion is present.
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The otorhinolaryngologists of each nation are knowledgeable but could still benefit from an
increased knowledge and awareness of hearing loss treatment modalities.
Keywords: hearing loss, hearing aids, cochlear implants, awareness
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Introduction
Cochlear implantation is now a standard treatment for severe sensorineural hearing loss. An
estimated 324,200 people have received a cochlear implant (CI); people of all ages are routinely
implanted in many countries (NIDCD 2013). The rate of major complications is quite low:
generally reported to be between 3%–6% (Ciorba et al. 2011, Stamatiou et al. 2011, Tarkan et al.
2013).
While the extent to which any individual child or adult benefits from receiving a CI depends on a
variety of factors, many CI recipients develop the ability to understand and produce speech even
to the extent of being able to use a telephone (Anderson et al. 2006, Clinkard et al. 2011, Rigotti
et al. 2013) and enjoy music (Kohlberg et al. 2014). CI users enjoy a higher quality of life than
they had pre-implantation (Francis et al. 2002, Olze et al. 2011, Arnoldner et al. 2014) and only
approximately 3% of CI users elect to stop using their device (Bhatt et al. 2003, Ray et al. 2006,
Archbold et al. 2009, Özdemir et al. 2013).
Countered with the drawbacks of getting a CI, namely 1) having to regularly attend postimplantation rehabilitation sessions and 2) that CI users with post-lingual deafness may (initially)
find the sound disappointing compared to that which they had enjoyed before the onset of hearing
loss; deciding to get a CI would seem an easy choice for eligible and informed candidates,
especially in countries where the national health system covers much, if not all of, the cost of
cochlear implantation. Yet, only an estimated 5% of potential CI users in Western Europe, the
region where one might reasonably expect the highest coverage, have a CI (Briggs 2011).
Patients might not be able to benefit from cochlear implantation if otorhinolaryngologists in a
secondary setting are not sufficiently familiar with CIs to provide their patients with accurate and
up to date medical advice. The few studies (e.g. Hayman et al. 2000, Hogan et al. 2001, Carron et
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al. 2006, Chundu & Buhagiar 2013) that have attempted to discover otorhinolaryngologists’
knowledge of and attitudes to hearing technologies have been limited in scope to audiologists, by
geography, or by patient type; and, regardless, in a field of rapid technological advancement, this
requires periodic re-asking. Further, hearing loss, although already important enough to be listed
as a “priority disease” by the World Health Organization (Kaplan et al. 2013), is poised to become
an even greater public concern in developed countries, due to their aging populations.
The present article attempts to answer 3 timely questions:
1. What do otorhinolaryngologists know and believe about CIs?
2. How do otorhinolaryngologists inform themselves about developments in hearing
treatments?
3. What topics related to CIs and HAs do otorhinolaryngologists regard as important?

Materials and Methods
The creation of the questionnaire
The authors drafted a German-language questionnaire. The custom-created questions were based
on an attempt to understand why a low percentage of eligible candidates in developed markets
have hearing implants or aids. All questions were closed set. Some questions were answerable
with a Likert scale and were related to different factors of the Health Belief Model (Rosenstock et
al. 1988) that may influence the beliefs or referral patterns to hearing implants and aids of
otorhinolaryngologists in a secondary setting. The Likert scale items were furthermore used to
investigate susceptibility, severity, benefits, and barriers towards hearing aids or implants. The
questions on severity were related to factors identified as relevant by van den Brink et al. (1996).
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Face validity was conducted in German on a small sample of otorhinolaryngologists to ensure the
questions were worded clearly and covered the concepts the authors intended.
The final version of the questionnaire was created by Karmasin Motivforschung, a market research
company in Vienna. In addition to collecting demographic data (age, sex, work setting, average
number of patients per month), the questionnaire posed 13 questions which mainly queried the
otorhinolaryngologists’ beliefs and experience with different types of hearing loss and treatment
modalities.
The final version was a validated translation into the predominate language of each nation it was
to be emailed to. A pre-test was done with a small sample of otorhinolaryngologists to evaluate
the face validity in each language. The content and terminology were checked for each language
and the questionnaire was pretested in the individual countries to ensure its comprehensiveness
and clarity. A few questions were felt too unclear and so were reworded or deleted. See the
Appendix for the English language version of the questionnaire.
It should be noted that some terms (e.g. “hearing loss”, “hearing impairment”, “hearing implants”)
were not explicitly defined in the questionnaire.
Questionnaire distribution and subject recruitment
The names and contact details of otorhinolaryngologists in a secondary setting in Germany,
England, France, Austria, and Sweden came from existing databases of the Karmasin
Motivforschung. Each otorhinolaryngologist in the database was given a unique ID and randomly
chosen to receive the questionnaire.
The questionnaire was emailed out in small batches until 50 completed responses from each nation
were received.
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Consent and Ethics approval
Written consent was obtained from each subject for their data to be included in this study. The
study follows the ethical principles laid out in the Declaration of Helsinki
Statistics
Relative frequencies (%) were used to report the questionnaire results for each nation. For Question
1 “To what extent do you agree with the following statements about hearing aids / hearing
implants” (scaling 1 = “agree completely” to 5 = “do not agree at all”) the answer categories “agree
completely” (1) and “agree” (2) were collapsed and the percentage results of agreement are shown
for each subquestion.
For question 9 “How important in your opinion are the following issues with regard to hearing
implants” (scaling 1 = very important to 5 = not important at all), the answer categories “very
important” (1) and “important” (2) were added up and the percentage values were calculated for
each issue.
In question 10 “Which aspect with regard to hearing implants is most important (1), second most
important (2), third most important (3)”, etc. the otorhinolaryngologists were asked to rank on a
scale from 1 to 9 the importance level, with 9 rated as of highest importance. The median was used
to show the importance ranking results.
IBM SPSS Statistics 19 (IBM, Armonik, New York) were used for the analyses. The graph was
created in Microsoft Office Excel 2010 (http//www.microsoft.com).

Results
Subjects
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240 otorhinolaryngologists (4.3% return rate) participated in this study: 50 from Germany,
England, France, and Austria; and 40 from Sweden. Participants were randomly selected from a
database of otorhinolaryngologists. The selection was controlled to ensure a balance in age and
geographical spread (i.e. rural vs city).
Questionnaire findings
1. Question 1: To what extent do you agree with the following statements about hearing
aids/hearing implants?
Subquestion a: Hearing implants require regular maintenance and adjustment
Most otorhinolaryngologists agreed or agreed completely. 94% of French otorhinolaryngologists
agreed or agreed completely. This contrasts markedly with German, Austrian, and Swedish
otorhinolaryngologists, 55–64% of whom agreed or agreed completely, and with English
otorhinolaryngologists, 44% of whom agreed or agreed completely.
Subquestion b: Hearing aids must be removed when the wearer goes to bed, for example
Most otorhinolaryngologists agreed or agreed completely. For each nation it received, amongst
subquestions, the highest or second highest percentage of agreement or complete agreement. 88%
of the French otorhinolaryngologists agreed or agreed completely. This contrasts with the
otorhinolaryngologists of the other nations, 62.5–76% of whom agreed or agreed completely.
Subquestion c: Hearing aids can be a hindrance when doing sports (they slip, got lost, etc.)
Most otorhinolaryngologists agreed or agreed completely. 84% of German otorhinolaryngologists
agreed or agreed completely. This contrasts markedly with the otorhinolaryngologists of the other
nations, 47.5–66% of whom agreed or agreed completely.
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Subquestion d: Hearing implants can be a nuisance during physical activity
Otorhinolaryngologists were not likely to agree or agree completely with this statement. 54% of
French otorhinolaryngologists agreed or agreed completely. This contrasts markedly with the
otorhinolaryngologists of other nations, 22.5–38% of whom agreed or agreed completely.
Subquestion e: Hearing aids require a great deal of maintenance
Otorhinolaryngologists were not likely to agree or agree completely with this statement. English
(36%) and French (34%) otorhinolaryngologists were more likely than the otorhinolaryngologists
of the other nations, especially Germany (12%), to agree or agree completely.
Subquestion f: Qualitatively (in terms of hearing sensitivity) there is no difference between hearing
aids and hearing implants
Few otorhinolaryngologists agreed or agreed completely with this statement. French (36%) and
Austrian (30%) otorhinolaryngologists were markedly more likely to agree or agree completely
than were the otorhinolaryngologists of the other nations, especially Sweden (5%) and Germany
(8%).
Subquestion g. Hearing implants are not externally visible
Otorhinolaryngologists were not likely to agree or agree completely with this statement. The
Austrian otorhinolaryngologists were most likely to agree or agree completely (42%); Swedish
otorhinolaryngologists were the least likely (25%).
Subquestion h: It is usually possible to immediately identify people wearing hearing aids
Otorhinolaryngologists were not likely to agree or agree completely with this statement. 16% of
German otorhinolaryngologists agreed or agreed completely. This contrasts with the
otorhinolaryngologists of the other nations, 27.5–32% of whom agreed or agreed completely.
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Subquestion i: Hearing implants are permanently fitted and so do not need to be removed before
going to bed at night
Otorhinolaryngologists were not likely to agree or agree completely with this statement. 18% of
French otorhinolaryngologists agreed or agreed completely. This contrasts markedly with the
otorhinolaryngologists of the other nations, 42–60% of whom agreed or agreed completely (See
Table 1).
[Table 1 near here]
2. Question 2: Do you think there is a difference between a hearing aid and a hearing implant?
The otorhinolaryngologists of each nation clearly believed that there is a difference between a
hearing aid and a hearing implant. England was the only nation to answer unanimously. France
was the most likely to answer ‘no’ (Table 2).
[Table 2 near here]
3. Question 8: In instances where in your opinion both hearing aids and hearing implants are
suitable, do you recommend a hearing aid or a hearing implants to your patients?
The otorhinolaryngologists of each nation would recommend a hearing aid rather than a hearing
implant when both technologies are suitable; however, Austrian otorhinolaryngologists were
noticeably more likely than their peers to recommend a hearing implant. It might be noteworthy
that between 26–75% of ENTs, depending on the nation, didn’t answer the question. (Fig. 1).
[Figure 1 near here]
4. Question 9: How important in your opinion are the following issues with regard to hearing
implants?
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The otorhinolaryngologists of each nation gave broadly similar answers: “rehabilitation” and
“hearing preservation” were regarded as more important than “coding strategy” or a “HI’s ability
to enhance the user’s enjoyment of music”. The answers of Austrian otorhinolaryngologists were
notable in that, other than for “rehabilitation”, all issues were rated between 46% and 52%. The
answers from the otorhinolaryngologists of other nations tended to be more varied.
Austrian otorhinolaryngologists appear to regard “hearing preservation” as less important than do
their peers; French otorhinolaryngologists appear to regard “bilateral implantation” as more
important than do their peers; and Swedish otorhinolaryngologists regard “hearing implants ability
to enhance users enjoyment of music” as less important than do their peers. Austrian
otorhinolaryngologists were noticeably less likely their peers to rank “rehabilitation” or “hearing
preservation” as very important or important. French otorhinolaryngologists were more likely than
their peers to rank “bilateral” and “HI’s ability to enhance the user’s enjoyment of music” as very
important or important. Swedish otorhinolaryngologists were very noticeably less likely than their
peers to rank “HI’s ability to enhance the user’s enjoyment of music” as very important or
important (See Table 3).
[Table 3 near here]

5. Question 10: Which aspect with regard to hearing implants is most important (1), second most
important (2), third most important (3), etc.?
Otorhinolaryngologists ranked the same issues in question 9 in the order they believed were most
important. Similarly to the findings for question 9 (see Tab. 3 above), otorhinolaryngologists
tended to regard “rehabilitation” and “hearing preservation” as more important than the other
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issues. 1) Hearing implants’ “ability to enhance the user’s enjoyment of music” and 2) “remote
fitting” were generally regarded as less important than the other issues. It may be notable that
German (2.4) and Swedish (2.5) otorhinolaryngologists were more likely than were their peers to
rank

“rehabilitation”

higher

(i.e.

a

higher

comparative

importance).

Austrian

otorhinolaryngologists gave “hearing preservation” a noticeably lower ranking and “remote
fitting” a lower mark than did otorhinolaryngologists of other nations. Swedish and German
otorhinolaryngologists were more likely than the otorhinolaryngologists of other nations to give
“hearing preservation” a lower mark and “ability to enhance the user’s enjoyment of music” a
higher mark. (See Table 4)
[Table 4 near here]

6. Question 13: How do you keep abreast of medical issues?
Otorhinolaryngologists reported that they are most likely to keep abreast of medical issues via
national and international conferences, conversations with colleagues, and with specialist articles
and books; and least likely to keep abreast via pharmaceutical industry- or manufacturer-supported
events, or interactive new media. Austrian otorhinolaryngologists are far less likely than their
peers, especially those in England and France, to keep abreast via conferences. German and to a
lesser extent French otorhinolaryngologists are more likely than Austrian or Swedish
otorhinolaryngologists to keep abreast via specialist articles and books or via specialist training
events (Table 5).
[Table 5 near here]
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7. Questions 3–7 and 11–12
Questions 3–7 and 11–12 were excluded from the results because they queried topics or treatment
modalities outside the scope of this article.

Discussion
The primary aim of this study was to determine the knowledge and beliefs of
otorhinolaryngologists in a secondary setting in in 5 highly developed European nations.selected
economically advanced European countries concerning severe hearing loss, hearing aids, and
hearing implants. Secondary goals of the study looked into the information sources of the
otorhinolaryngologists and into key topics of importance for these professionals.
Overall the otorhinolaryngologists exhibited similar levels of awareness about hearing solutions
and shared many of the same beliefs. As they all work in well-developed health care systems and
enjoy a similar access to the latest technological and methodological/intellectual developments,
this was an expected result. Note that differences were non-significant due to the small sample
size.
It is essential that otorhinolaryngologists have the training and knowledge to be able to steer their
patient toward a hearing aid or a cochlear implant, depending on their patient’s individual extent
and kind of hearing loss. Question 2 (“Do you think there is a difference between a hearing aid
and a hearing implant?”) addressed this directly; astonishingly, 5.4% (13/240) of
otorhinolaryngologists answered “no” or “I don’t know / not applicable”.
Regarding cochlear implants, French otorhinolaryngologists appeared to be differently informed
about the differences between HA and HI and (according to question 1) less well inclined than
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were the other nations’ otorhinolaryngologists toward HI, being most (or tied for most) likely to
regard them as inconvenient: requiring regular maintenance, being a nuisance during physical
activity, and being necessary to remove before going to bed at night.
It was also a surprise that 39% of Austrian otorhinolaryngologists and 19% of French
otorhinolaryngologists would recommend a HI over a HA (i.e. would recommend the more
invasive and resource-intensive option) for cases in which either treatment modality was suitable.
The high French rate, while seemingly in contradiction to their results from questions 1 and 2, may
show that French otorhinolaryngologists would particularly benefit from an awareness raising
campaign.
The otorhinolaryngologists of all 5 nations were unanimous in regarding rehabilitation as being of
the utmost importance. This shows an understanding of the fact that rehabilitation programs are a
critical means of maximizing CI users’ language development and post-operative speech
production and understanding; a fact that, unfortunately, has not always been appreciated, although
medical centres and professionals are careful to make this clear (e.g. ASHA 2014, GOSH 2014).
Hearing preservation and atraumaticity were also generally regarded as among the most important
issues, this suggests that otorhinolaryngologists are keenly aware of the importance of “softsurgery” and that hearing preservation after implantation has been linked to better post-operative
performance (Gantz et al. 2005, Gifford et al. 2013).
In addition to conversations with colleagues, conferences and specialist books/events are the
channels through which the otorhinolaryngologists of all 5 nations keep abreast of medical issues.
Thus, future campaigns should achieve greater benefit by targeting these channels.
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Considering that the study was conducted online via email questionnaire, one might expect that
“interactive new media, e.g. online lexicons, internet portals” would benefit from a selection bias.
If that was indeed the case, it underscores that interactive new media is a comparatively ineffective
way to keep otorhinolaryngologists informed.
Lastly, it may be important to clarify that the ultimate point of this study and the forthcoming
awareness raising campaign is and was not to get all the people in the 5 nations who would benefit
from a CI, implanted; although such intervention (with the appropriate rehabilitation) would be
beneficial for the vast majority of eligible candidates and their nations. Instead, what the authors
firmly believe is that if an eligible candidate does not have a CI or a HA, it should be because
he/she, after having been presented with the facts by their otorhinolaryngologists, decided against
intervention. No other reason but informed choice should prevent eligible candidates from
receiving a safe and life-enhancing treatment.

Conclusion
The otorhinolaryngologists of the surveyed nations have similar levels of knowledge and share
many common beliefs about hearing loss, hearing aids, and CIs, although some national variation
in opinion might be present, particularly with French otorhinolaryngologists. To keep abreast of
development in their field, otorhinolaryngologists in the aforementioned nations favour
conferences, specialist books, and specialist training events; it would therefore be sensible to target
these channels when attempting to raise their levels of knowledge and awareness.
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Tables
Table 1: Question 1: To what extent do you agree with the following statements about hearing
aids / hearing implants?

Subquestions
(n indicates total number of
respondents)

% of respondents who agree or agree completely
Germany

England

France

Austria

Sweden

(n=50)

(n=50)

(n=50)

(n=50)

(n=40)

a. Hearing implants require
regular maintenance and
adjustment

64

44

94

60

55

b. Hearing aids must be removed
when the wearer goes to bed, for
example

76

74

88

66

62.5

c. Hearing aids can be a hindrance
when doing sports (they slip, got
lost, etc.)

84

66

60

58

47.5

d. Hearing implants can be a
nuisance during physical activity

38

36

54

32

22.5

e. Hearing aids require a great
deal of maintenance

12

36

34

22

22.5

f. Qualitatively (in terms of
hearing sensitivity) there is no
difference between hearing aids
and hearing implants

8

12

36

30

5

g. Hearing implants are not
externally visible

36

28

30

42
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h. It is usually possible to
immediately identify people
wearing hearing aids

16

32

28

28

27.5

i. Hearing implants are
permanently fitted and so do not
need to be removed before going
to bed at night

46

42

18

48

60
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Table 2: Question 2: Do you think there is a difference between a hearing aid and a hearing
implant? Answers in %. n/a= don’t know or not applicable
(n indicates
respondents)

total

number

of Germany England France Austria Sweden
(n=50)

(n=50)

(n=50)

(n=50)

(n=40)

Yes

96

100

90

92

95

No

0

0

10

8

5

n/a

4

0

0

0

0

Table 3: Question 9: How important in your opinion are the following issues with regard to
hearing implants.

Percentage of subjects who responded with “very important” (1) and

“important” (2)
Germany

England

France

Austria

Sweden

(n=50)

(n=50)

(n=50)

(n=50)

(n=40)

Rehabilitation

88

88

84

60

77.5

Hearing preservation

78

82

78

50

67.5

Electrodes

70

80

56

52

45

Atraumaticity

62

68

66

52

65

Remote fitting

66

46

42

54

40

Bilateral

60

50

78

50

52.5

Complete cochlear coverage

60

70

74

48

42.5

Coding strategy

60

62

66

54

47.5

Ability to enhance the user’s
enjoyment of music

38

60

70

46

15

(n indicates total number of
respondents)
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Table 4: Question 10: Which aspect with regard to hearing implants is most important? Ranking
of importance from 1 to 9, with 1 rated as of highest importance. In table 5 the mean ranks are
depicted.
(n indicates total number of Germany England France Austria Sweden
respondents)

(n=50)

(n=50)

(n=50)

(n=50)

(n=40)

Rehabilitation

2.4

3.2

3.9

3.7

2.5

Hearing preservation

3.5

3.7

3.9

5

3.4

Electrodes

4.7

5.5

6.2

5.2

5.8

Atraumaticity

5

5.4

4.4

4.9

4.8

Remote fitting

6.2

6.6

6.7

4.8

5.9

Bilateral

5.3

5.1

4.3

4.6

5.5

Complete cochlear coverage

5.5

4.5

4.9

5.4

5.1

Coding strategy

5.5

5.7

4.9

5.4

5

Ability to enhance the user’s 6.9

5.5

5.8

6

7.1

enjoyment of music
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Table 5: Question 13: How do you keep abreast of medical issues? Percentage of agreement by
nation.
Germany

England

(n=50)

(n=50)

(n=50)

(n=50)

(n=40)

National & international conferences

82

92

96

60

77.5

Conversations with colleagues

88

84

84

78

97.5

Specialist articles, books

92

78

88

64

60

Specialist training events

92

72

82

62

67.5

60

54

44

36

27.5

60

48

50

44

40

52

28

56

42

50

(n indicates total number of
respondents)

France Austria Sweden

Professional education

Education by industry partners
Manufacturer-supported events, visits
from manufacturer reps
Industry-supported events, visits from
company reps
Online media of different partners
Interactive new media, e.g. online
lexicons, internet portals
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Figure legends
Figure 1: Question 8: In instances where in your opinion both hearing aids and hearing implants
are suitable, do you recommend a hearing aid or a hearing implants to your patients?
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