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complete a checklist review form (see an example) and are provided with free text boxes to elaborate 
on their assessment. These free text comments are reproduced below.  Some articles will have been 
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ARTICLE DETAILS

TITLE (PROVISIONAL) Internet-based hearing screening using speech-in-noise: Validation 
and comparisons of self-reported hearing problems, quality of life, 
and phonological representation

AUTHORS Molander, Peter; Nordqvist, Peter; Öberg, Marie; Lunner, Thomas; 
Lyxell, Björn; Andersson, Gerhard 

VERSION 1 - REVIEW

REVIEWER Carly Meyer 
Postdoctoral Research Fellow 
The University of Queensland, Australia 

REVIEW RETURNED 06/04/13

THE STUDY The aims of this study were two-fold: 1) to validate an Internet-based 
hearing screening test, and 2) to explore the associations between 
hearing screening test results and other measures associated with 
hearing ability and hearing aid outcomes. I feel that the authors did 
not provide a strong rationale for Aim 2. For instance, did the authors 
want to identify which measures were associated with the SRT test 
results in order to improve the sensitivity of the Internet screening 
test? This needs to be clarified. 

The Introduction requires revision. I feel the “story” is difficult to 
follow, and that the authors have reviewed certain studies without 
explicitly stating how they relate to the aims of their study. For 
example, the authors have stated that Nachtegaal et al. 
administered a self-report questionnaire in conjunction with a 
speech-in-noise test, but did not expand on how this influenced 
outcomes (e.g. did it improve test sensitivity?) (p.6, line 46). In 
addition, it is not clear why the authors have focused on 
phonological representation ability as an indicator of a decline in 
hearing ability, when there are many other measures that are also 
associated with this. In general, the authors could consider revising 
their paragraph structure. 

The materials used in the study were well described in the method, 
but were not justified by the authors. For example, why was it 
important to look for associations between SRT test results and 
QOL/phonological representations, etc (this relates to my first 
point)? 

I also feel that the authors need to justify why they didn’t exclude 
participants who already owned hearing aids in Phase 2 of their 
study, given that the Internet Screening test is presumably targeting 
non-hearing aid owners. 
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The statistical methods (e.g., hypothesis testing, correlation 
analyses) were not described, and in my opinion, the statistics used 
in Phase 2 were not appropriate to address the aims of the study. 
Given that the aim was to explore associations between hearing 
screening test results and other measures, I feel it would have been 
more appropriate to apply correlation analyses or regression 
modelling to the data, not t-tests. It appears that correlation analyses 
were only used to look at the association between SRT test result 
and the AIAD. The main outcome measure was not clear. 

The Methods section could also benefit from the following 
modifications: 
• It would be useful for the authors to detail the procedure they 
followed in Phase 1 of the study. For example, it is unclear if the 
internet screening test was conducted at home or at the University, 
immediately following the audiometric screening. It is also unclear if 
loudspeakers were permitted during the validation phase, or if all 
participants used headphones. 

• P.10, line 12: Could the authors provide a rationale as to why 35 dB 
HTL was used to divide the sample into two groups (i.e., why were 
mild losses excluded from Group 2?). 

• In the method section pertaining to Phase 2, the authors could 
consider placing the Participants section before the Procedures 
section to improve the flow of the method. 

• Information pertaining to the timeframe of the study (p.11, line 56) 
and use of email reminders (p.12, line 3-5) that is currently in the 
Participants section would be better placed in the Procedures 
section. 

• p.11, line 33: Does the words-in-noise test refer to the Internet 
screening test? This is not clear. Later it is referred to as the Speech 
Reception Test and speech-in-noise test. It would be helpful if the 
authors could use a consistent term to refer to the Screening test. 

Minor corrections: 

P.2, line 28: Reword first sentence to: “Participants were recruited 
from the community …”. 

P.9, line 9: The Methods title appears to be missing, underneath the 
heading “Part 1 ….”. 

p.10, line12: PTA needs to be explained in full here, instead of in the 
Results section (and the abbreviation used after this occurrence). 

P11, line 35: The “rhyming test” appears to be missing from the 
Procedure. 

p.11, line 39: Re-write sentence as: “… were thanked for completing 
the tests and given a recommendation as to whether they should 
seek professional care …” 

p.11, line 42: Re-state the cut-off applied from the Internet screening 
test (i.e, -3.4 dB). 

P12, Table 1: Please remove vertical lines from Table (and please 
apply to all tables in manuscript). Re-word “Married” variable to 
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“Marital Status”, and categories: married vs. not married. Include 
number of participants in the Title. 

P13, line 52: insert space in-between the two brackets. 
RESULTS & CONCLUSIONS The results are well described in Phase 1 of the study. However, the 

results presented from Phase 2 of the study do not appear to 
address the primary aim. The focus appears to be on descriptive 
statistics and t-test results, rather than associations between 
variables. 

The authors could consider the following comments: 
• Currently, the descriptive statistics are stratified by age not by 
hearing status (i.e., speech-in-noise test result). The authors need to 
justify their reasoning behind this as it does not seem appropriate for 
the purpose of this study. Only a brief overview of the descriptive 
statistics presented in the Table is needed and therefore I 
recommend that this section be condensed. 

• The reporting of t-test results appears inappropriate. Independent 
samples t-tests are not typically used to explore associations 
between variables. The authors are encouraged to re-write their 
aims (e.g., to compare the abilities of older adults who do and do not 
have a hearing loss) or omit these results. 

• It is unclear why the authors have compared their results on the 
AIAD to those of other studies. It is recommended that the authors 
provide a rationale for this. 

• I feel that the Correlation Analysis section needs to be expanded 
as this appears most pertinent to the aims of the study. I encourage 
the authors to present the Correlation Analysis results for all 
variables – this would probably be best done in a table. 

I feel that the Discussion section will need to be re-written, in light of 
the fact that: 1) the rationale for Phase 2 is unclear (and hence I am 
not sure, at this stage, how to best focus the discussion); and 2) the 
results section did not report on the associations between SRT test 
results and the other test variables. 

Minor corrections: 

P.10, line 42: Include a space in “a compromise” (it is currently 
written as one word). 

P.10/11, line 50-57/5: This paragraph seems out of place here. It 
might be better placed in the Method. 

p.15, line 9: Re-write second sentence as “Using a cut off value of 
-3.4 dB, meant that 48 (16.7%) of the 287 participants who 
completed the SRT test were classified as hearing impaired, 
according to the investigation above”. 

REVIEWER De Wet Swanepoel 
University of Pretoria, South Africa; University of Western Australia; 
Ear Science Institute Australia 

REVIEW RETURNED 06/05/13

THE STUDY There are some statements made in the article summary and the 
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study strengths section that are unclear and require clarification or 
rectification (I have made a comprehensive list included below). 

GENERAL COMMENTS Title: 

The word “of” in the title is proposed to be replaced by “using”. 

Furthermore the first phase of the study is not reflected in the title. It 
is recommended that the word “validation” be included. 

A suggested revision is provided below but consideration should be 
given so that the ordering of the terms “self-reported hearing 
problems, phonological representation and quality of life” are the 
same as used elsewhere (e.g. page 11, line 13-16). 

Internet-based hearing screening using words in noise: validation 
and associations with self-reported hearing problems, phonological 
representation and quality of life. 

Article summary: 

Key messages section of article summary: “…easy enough to 
performed even for a study population of older adults”. This 
statement makes an assumption that it ay be expected to be more 
difficult for older adults. This statement needs to be substantiated 
better or it should be changed to a conclusion that it was easy 
enough to conduct for adults between X and X ages evaluated. 

Strengths and limitations of this study: 

The strength listed does not seem to be directly related to this study. 
What was the strength of this particular study? 

Manuscript body: 

Page 10, line 13-14: Please clarify what is meant by “the PTA-
threshold between the two groups was set to 35 dBHL”. I assume it 
is the cut-off and that the one group had average PTA-thresholds 
higher than 35 and the other group less than 35dB but this is not 
clear at present. 

Page 10, line 42-43: “acompromise” should be “a compromise” 

The first phase of the study should also have the results and 
discussion sections separately and the discussion deserves some 
comparison to the validations done one previous SRT screening 
tests. At present the section is only a results section with no 
discussion. 

Page 19, line 23-24. The authors only consider the study by 
Demeester et al. here but there are other like Nondahl et al, 1998; 
Sindhusake et al, 2001; Salonen et al, 2011 that have demonstrated 
the opposite. This should be included in all fairness. 

Page 20, lines 19-22: This sentence with “…like Meyer et al. 
estimate…” is unclear and should be rephrased. 

Page 20, lines 29 -33. The second sentence of this paragraph is 
unclear and must be rephrased for clarity. 
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Page 21, lines 50-51: Not “then” but “than” 

Page 21, last line: the “is” has been omitted between “it” and 
“unlikely” 

VERSION 1 – AUTHOR RESPONSE

Comment 1: 
The Introduction requires revision. I feel the “story” is difficult to follow, and that the authors have 
reviewed certain studies without explicitly stating how they relate to the aims of their study. For 
example, the authors have stated that Nachtegaal et al. administered a self-report questionnaire in 
conjunction with a speech-in-noise test, but did not expand on how this influenced outcomes (e.g. did 
it improve test sensitivity?) (p.6, line 46). In addition, it is not clear why the authors have focused on 
phonological representation ability as an indicator of a decline in hearing ability, when there are many 
other measures that are also associated with this. In general, the authors could consider revising their 
paragraph structure. 
Response 1: 
We would like to thank the reviewer for this opportunity to clarify several points of possible 
improvement in the manuscript. As our reviewers requested we have now added new text to illustrate 
the reasoning behind including the Nachtegaal reference. We have also made changes to the 
introduction and paragraph structure to improve the readability of the text. The reviewer was also 
interested in a clarification as to why the rhyme judgment task was included, especially in light of the 
fact that there are several other measures that indicate a decline in hearing ability. Indeed, there are 
many ways to collect such information. In the present study we made this choice for two reasons; the 
test measures the participants cognitive functioning, and it also seemed suitable for Internet 
administration as both instructions and the procedure could be easily apprehended in a short period of 
time. 

Comment 2: 
The materials used in the study were well described in the method, but were not justified by the 
authors. For example, why was it important to look for associations between SRT test results and 
QOL/phonological representations, etc (this relates to my first point)? 
Response 2: 
This possible link was of interest as a wealth of previous research has indicated that the impact of 
hearing loss goes well beyond the primary problems with hearing, such as cognitive decline (Lin et al, 
2013), emotional suffering, loss of quality of life (Dayna et al, 2003) etc. Thus, we hope that by 
incorporating measures of these secondary effects we would get more important information from our 
study and it is also motivated from a practical perspective as clinical assessments of hearing handicap 
often involve asking about psychosocial effects. 

Comment 3: 

I also feel that the authors need to justify why they didn’t exclude participants who already owned 
hearing aids in Phase 2 of their study, given that the Internet Screening test is presumably targeting 
non-hearing aid owners. 
Response 3: 
The reviewer raises an important issue here. We decided not to exclude these participants for many 
reasons. Firstly, ownership of hearing aids does not equate to using these aids and indeed there are 
cases where the hearing aid(s) never leave the drawer. Of course it would have been appropriate to 
measure this, but we feel that excluding participants who may be interested in getting a hearing 
screening that might motivate them to seek help for the hearing problems, and indeed we were 
interested in associations between hearing screening outcome and the other tests included in study 2. 
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Secondly, participants were instructed to do the screening test unaided. We have now commented on 
our rationale in the paper. 

Comment 4: 
The statistical methods (e.g., hypothesis testing, correlation analyses) were not described, and in my 
opinion, the statistics used in Phase 2 were not appropriate to address the aims of the study. Given 
that the aim was to explore associations between hearing screening test results and other measures, I 
feel it would have been more appropriate to apply correlation analyses or regression modelling to the 
data, not t-tests. It appears that correlation analyses were only used to look at the association 
between SRT test result and the AIAD. The main outcome measure was not clear. 
Response 4: 
The reviewer would have appreciated a different statistical approach, preferably one based on a 
regression model or correlations. We have therefore added a correlation matrix as a supplement. 
Moreover, correlations and t-tests are based on the same assumptions and thus can be translated 
into each other. As the screening test is indeed a screening we believe that using a cut-off makes 
more sense, but acknowledge that there are other ways to present the data (thus including the 
correlation matrix). We have now added sections describing “statistical analyses” for both studies. 

Comment 5: 
The Methods section could also benefit from the following modifications: 
• It would be useful for the authors to detail the procedure they followed in Phase 1 of the study. For 
example, it is unclear if the internet screening test was conducted at home or at the University, 
immediately following the audiometric screening. It is also unclear if loudspeakers were permitted 
during the validation phase, or if all participants used headphones. 
Response 5: 
As the reviewer highlights, further information regarding the method for the first aim would improve the 
text. Therefore, a more comprehensive description has now been added to the manuscript where all 
of the above mentioned shortcomings have been addressed, as well as further description of the 
materials and technical equipment used in this phase. 

Comment 6: 

• P.10, line 12: Could the authors provide a rationale as to why 35 dB HTL was used to divide the 
sample into two groups (i.e., why were mild losses excluded from Group 2?). 
Response 6: 
To clarify the rationale behind cut-offs, the following section has been added under the “Participants” 
section: “A desired goal of Internet-based hearing screening tests is to provide advice about getting 
hearing aids. The participants were divided into two groups. One group with normal or a slight 
impairment not needing a hearing aid and the other group with slight or moderate impairment needing 
a hearing aid. The World Health Organization classification for recommending a hearing aid is a PTA 
value between 41-60 dB HL (moderate impairment) 25. We made a decision to include slight 
impairment (26-40 dB HL) as well, indicating that a hearing aid or further tests in a clinic might be 
needed. Thus, the PTA-for separation of the two groups was set to 35 dB HL.”, which arguably can be 
overinclusive but hopefully justified as this is a screening test that is not a replacement for in clinic 
hearing tests. 

Comment 7: 
• In the method section pertaining to Phase 2, the authors could consider placing the Participants 
section before the Procedures section to improve the flow of the method. 
Response 7: 
This has now been altered. 

Comment 8: 
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• Information pertaining to the timeframe of the study (p.11, line 56) and use of email reminders (p.12, 
line 3-5) that is currently in the Participants section would be better placed in the Procedures section. 

Response 8: 
This information has now been moved to the suggested area of the text. 

Comment 9: 

• p.11, line 33: Does the words-in-noise test refer to the Internet screening test? This is not clear. Later 
it is referred to as the Speech Reception Test and speech-in-noise test. It would be helpful if the 
authors could use a consistent term to refer to the Screening test. 

Response 9: 
We have now changed the text to be more consistent regarding terminology. 

Comment 10: 
P.2, line 28: Reword first sentence to: “Participants were recruited from the community …”. 

Response 10: 
This has now been changed. 

Comment 11: 

P.9, line 9: The Methods title appears to be missing, underneath the heading “Part 1 ….”. 

Response 11: 
We have now added the title. 

Comment 12: 

p.10, line12: PTA needs to be explained in full here, instead of in the Results section (and the 
abbreviation used after this occurrence). 

Response 12: 
This abbreviation is now explained the first time it is used. 

Comment 13: 

P11, line 35: The “rhyming test” appears to be missing from the Procedure. 

Response 13: 
This missing text has now been added. 

Comment 14: 

p.11, line 39: Re-write sentence as: “… were thanked for completing the tests and given a 
recommendation as to whether they should seek professional care …” 

Response 14: 
The sentence has been re-written as instructed. 

Comment 15: 
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p.11, line 42: Re-state the cut-off applied from the Internet screening test (i.e, -3.4 dB). 

Response 15: 
We have now made sure that the cut-off is stated in the appropriate section. 
Comment 16: 

P12, Table 1: Please remove vertical lines from Table (and please apply to all tables in manuscript). 
Re-word “Married” variable to “Marital Status”, and categories: married vs. not married. Include 
number of participants in the Title. 

Response 16: 
All of the above suggestions for changing the tables have now been made. 

Comment 17: 

P13, line 52: insert space in-between the two brackets. 

Response 17: 
The missing space has now been included. 

Comment 18: 

P.10, line 42: Include a space in “a compromise” (it is currently written as one word). 

Response 18: 
The above mistake has now been fixed. 

Comment 19: 

P.10/11, line 50-57/5: This paragraph seems out of place here. It might be better placed in the Method. 

Response 19: 
Hopefully, the changes made to the manuscript now address this issue. 

Comment 20: 
p.15, line 9: Re-write second sentence as “Using a cut off value of -3.4 dB, meant that 48 (16.7%) of 
the 287 participants who completed the SRT test were classified as hearing impaired, according to the 
investigation above”. 

Response 20: 
The above suggestion has now been included in the text. 

Comment 21: 
The results are well described in Phase 1 of the study. However, the results presented from Phase 2 
of the study do not appear to address the primary aim. The focus appears to be on descriptive 
statistics and t-test results, rather than associations between variables. 

Response 21: 
This refers to a discrepancy between title/aim and what the article actually contains. Because of this 
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the aims have been clarified (available at the end of the introduction), and the supplemental table 
made to illustrate associations between variables. Again, we stress that t-tests also describe 
associations and could equally be described as a correlation, but presenting the data as differences 
based on the group allocations hopefully better suits the purpose of a screening study, 

Comment 22: 
The authors could consider the following comments: 
• Currently, the descriptive statistics are stratified by age not by hearing status (i.e., speech-in-noise 
test result). The authors need to justify their reasoning behind this as it does not seem appropriate for 
the purpose of this study. Only a brief overview of the descriptive statistics presented in the Table is 
needed and therefore I recommend that this section be condensed. 

Response 22: 
The reviewer would have preferred a more condensed table, and not one based on age stratification. 
While we do agree that the table is perhaps a bit large, we do feel that age stratification serves the 
purpose of illustrating the characteristics of the participants, especially regarding the trends on how 
test results differed between age groups – information that otherwise would have been lost. A more 
generic overview is still available in the last column with the combined results of all participants. 

Comment 23: 
• The reporting of t-test results appears inappropriate. Independent samples t-tests are not typically 
used to explore associations between variables. The authors are encouraged to re-write their aims 
(e.g., to compare the abilities of older adults who do and do not have a hearing loss) or omit these 
results. 

Response 23: 
We would like to refer to “Response 21” for this comment, as the main issue between comments 
seem related. 

Comment 24: 

• It is unclear why the authors have compared their results on the AIAD to those of other studies. It is 
recommended that the authors provide a rationale for this. 

Response 24: 
Although published for the first time in the 1990s, few comparisons between mean values of different 
populations have been published for this self-report measure. The table was inserted in part for this 
reason, but also to be able to communicate something to the reader regarding how the participants 
perceived their hearing condition beyond the objective measure. Simple descriptives, without points of 
reference, would be of little use in this regard, in particular for a broader audience. 

Comment 25: 

• I feel that the Correlation Analysis section needs to be expanded as this appears most pertinent to 
the aims of the study. I encourage the authors to present the Correlation Analysis results for all 
variables – this would probably be best done in a table. 

Response 25: 
Please see “Response 21”. 

Comment 26: 

I feel that the Discussion section will need to be re-written, in light of the fact that: 1) the rationale for 
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Phase 2 is unclear (and hence I am not sure, at this stage, how to best focus the discussion); and 2) 
the results section did not report on the associations between SRT test results and the other test 
variables. 

Response 26: 
As the rationale has now been clarified and the requested extra analysis been added to the 
manuscript, we hope that this issue now has been properly addressed. We have also checked the 
discussion again and hopefully clarified some issues. 

__________________________________________________________________________ 

Reviewer: De Wet Swanepoel 
University of Pretoria, South Africa; University of Western Australia; Ear Science Institute Australia 

Comment 27 (first comment of reviewer 2): 
The word “of” in the title is proposed to be replaced by “using”. 

Furthermore the first phase of the study is not reflected in the title. It is recommended that the word 
“validation” be included. 
A suggested revision is provided below but consideration should be given so that the ordering of the 
terms “self-reported hearing problems, phonological representation and quality of life” are the same as 
used elsewhere (e.g. page 11, line 13-16). 

Internet-based hearing screening using words in noise: validation and associations with self-reported 
hearing problems, phonological representation and quality of life. 

Response 27: 
The title has been changed in line with the reviewer comments. 

Comment 28: 
Article summary: 

Key messages section of article summary: “…easy enough to performed even for a study population 
of older adults”. This statement makes an assumption that it ay be expected to be more difficult for 
older adults. This statement needs to be substantiated better or it should be changed to a conclusion 
that it was easy enough to conduct for adults between X and X ages evaluated. 

Response 28: 
The reviewer points out that this comment seems rather unfounded, which we have no trouble 
agreeing with. Thus, we have changed the phrasing accordingly: 
“The Internet-based hearing screening was easy enough to perform for the study population of adults 
of all ages.” 

Comment 29: 
Strengths and limitations of this study: 

The strength listed does not seem to be directly related to this study. What was the strength of this 
particular study? 

Response 29: 
We added text in the conclusion to raise some strengths: 
In spite of the limitations, we believe that screening for hearing disability over the Internet has the 
potential to become an attractive option for people who start to worry about their hearing. A major 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2013-003223 on 16 S

eptem
ber 2013. D

ow
nloaded from

 

http://bmjopen.bmj.com/


strength of the study is that the Internet now is widely available and there is a low added cost for each 
person doing the test. Internet-based hearing screening has the potential to serve as a complement to 
other hearing health care services and in the less well favoured regions of the world it can be the first 
available screening of hearing. 

Comment 30: 

The first phase of the study should also have the results and discussion sections separately and the 
discussion deserves some comparison to the validations done one previous SRT screening tests. At 
present the section is only a results section with no discussion. 

Response 30: 
As per the reviewer’s request a discussion has now been added. 

Comment 31: 
Manuscript body: 

Page 10, line 13-14: Please clarify what is meant by “the PTA-threshold between the two groups was 
set to 35 dBHL”. I assume it is the cut-off and that the one group had average PTA-thresholds higher 
than 35 and the other group less than 35dB but this is not clear at present. 

Page 10, line 42-43: “acompromise” should be “a compromise” 

Page 21, lines 50-51: Not “then” but “than” 

Page 21, last line: the “is” has been omitted between “it” and “unlikely” 

Response 31: 
The above comments have been fixed, and the issue with cut-offs have been addressed under 
“Response 6”. 

Comment 32: 

Page 19, line 23-24. The authors only consider the study by Demeester et al. here but there are other 
like Nondahl et al, 1998; Sindhusake et al, 2001; Salonen et al, 2011 that have demonstrated the 
opposite. This should be included in all fairness. 

Response 32: 
Indeed, only one side of the possible strengths and weaknesses regarding the use of a single 
screening question for hearing loss was reflected in the original version of the manuscript. We would 
like to express our gratitude to the reviewer for helping us in addressing this issue. 

Comment 33: 

Page 20, lines 19-22: This sentence with “…like Meyer et al. estimate…” is unclear and should be 
rephrased. 

Page 20, lines 29 -33. The second sentence of this paragraph is unclear and must be rephrased for 
clarity. 

Response 33: 
In line with the reviewer’s comments we have now altered and expanded the text regarding these two 
sections as shown below: 
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“This would, of course, mean that there is a need to follow the participants for a longer period of time 
and, much like the study by Meyer et al.8 follow the participants from screening to outcome as a mean 
to estimate who actually benefited from the screening.” 
And: 

“In the screening study we added a rhyme judgment task. As concluded by Anderson15, sub-par 
performance on rhyme judgment is an indicator of lack of appropriate auditory stimulation. A probable 
explanation for this is that hearing loss leads to a loss of precision in phonological representations of 
words in the long-term memory15. Thus, poor performance indicates a longer time with a hearing 
problem” 
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GENERAL COMMENTS Reviewers have done a thorough job of addressing my concerns. 
Only two minor changes suggested: 

Table 1 – It should be “Marital Status” and not “Martial Status” 

Page 22, lines 17 – 18: The authors corrected this sentence but the 
phrase “…as a mean to estimate…” should be written “…as a way to 
estimate…” 
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