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Frequency shifting technologies, to assist hearing aid users with the limitations of amplification in the 
higher pitches, is a relatively new development. The need for this type of technology is evident from 
the lack of intelligibility from traditionally-aided high frequency losses. Although there have been a 
number of research papers on the effect of  frequency lowering on severe – profound cases, there 
has been a lack of similar research directed towards milder hearing losses, apart from one study 
combining both adult and paediatric subjects. 

The purpose of this study was to assess how frequency lowering, or more specifically, frequency 
transposition, affected both speech intelligibility and quality. The study was performed using adults 
with fluent English and mild – moderate high frequency hearing losses.  

26 subjects were used with moderate high frequency losses aged 62-92. Five of these were hearing 
aid wearers, none of whom utilised frequency lowering technology. A further 14 control subjects were 
used with normal hearing up to 4 kHz. Six signal-to-noise ratios (six person babble) were used with 
each presented sentence, including five SNRs from -10 to 10 dB in a quiet environment.                  
For speech intelligibility testing, 1 of 660 recorded, low context sentences (varying SNR) were 
presented through a headset within a sound proof booth by a female speaker at 65dB SPL. Each 
subject was asked to repeat the sentence for accuracy. Three cut off frequencies (1, 1.5 & 2 kHz) 
were tested with all subjects using 50 sentences for each.                  
Under identical criteria, 2 specific sentences were used to test speech quality. The subjects were 
asked to subjectively rate the recordings (rating range 0-10) presented with a random SNR.  

SNR significantly affected results, with range of intelligibility and quality responses spanning from zero 
to almost 100%, with the hearing impaired group scoring consistently poorer than the control group. 
The data suggest no significant positive effect on intelligibility or quality, but demonstrated deleterious 
effects when low cut off frequencies were coupled with high compression ratios.  

The authors suggest that individual data be examined on a trade off basis between audibility and 
distortion. If audibility is not an issue (i.e. mild high frequency thresholds) then the distortion from 
frequency lowering would reduce intelligibility. For higher degrees of loss the distortion is outweighed 
by the increased audibility of the higher frequency range. 

Quality ratings were highly dependent on intelligibility scores with a much wider range of ratings with 
good intelligibility. 

This study confirms current practice in frequency lowering for high frequency severe-profound losses, 
but also suggests that this technique could be beneficial for others with milder losses (60 dB HL and 
higher).  

Although the authors entitled the article ‘Frequency Lowering’, the study was confined to 
transposition. Many of the articles, used to develop the current study, were directed at frequency 
compression research and so may not have been the most appropriate to use.  One of the biggest 
concerns, not mentioned in the study, was the effects of open fit technology frequently used for mild 
to moderate losses, and how this would more than likely lead to conflicting signals being processed. 

Control subjects were selected on the basis of normal hearing up to 4 kHz, but this does not omit 
individuals with ski slope losses after this point. These data were not included.



 

 
 

 

It is well known that that people with hearing loss have more difficulty understanding speech than 
those with normal hearing, especially in difficult listening conditions.  This article gives an overview of 
the factors which reduce speech intelligibility and then briefly describes a study intended to predict 
speech intelligibility based on audibility, psychoacoustic abilities, cognitive ability and age. 
 
The authors describe four causes of difficulty in understanding speech, namely:- 

 Reduced Audibility – When speech isn’t heard, it cannot be understood. The Speech 
Intelligibility Index (SII) can be used to assess the effect of speech audibility on intelligibility 
(ANSI 1997).  However, most studies have shown that speech intelligibility was worse than 
would be predicted by the SII especially for severe hearing losses. The authors concluded 
that other factors than audibility must contribute to the difficulties experienced by hearing 
impaired people. 

 Reduced Frequency Selectivity – This refers to the ability of the cochlea to resolve the 
spectral components of complex sounds. It has long been established that cochlear hearing 
loss results in broader auditory filters which reduce the spectral shape of speech sounds and 
limit the ability to separate speech components from background noise. 

 Dead Regions – These are areas of the cochlea with no inner hair cells and/or neurones to 
transduce basilar membrane vibration. Sounds at the characteristic frequency of a dead 
region are detected in other parts of the cochlea. Those with dead regions in the cochlea may 
extract little or no information from speech components whose frequencies fall within a dead 
region even when amplification makes them audible. Findings from studies on the effect of 
cochlear dead regions on speech intelligibility are not conclusive.  

 Reduced Cognitive Ability – Cognitive functions which relate to speech intelligibility include 
attention, memory and use of contextual information. Separating speech sounds from 
competing noise involves complex cognitive functions. Studies confirm the link between 
speech scores and cognition but cognitive ability appears to have a lesser effect than hearing 
thresholds.  

 
This article then briefly describes a recent study which investigated the relationship between speech 
recognition deficits and the psychoacoustic and cognitive abilities of those with hearing loss. This 
study involved 75 adults between 20 and 86 years of age with hearing thresholds ranging from 
average normal to profound hearing loss. From speech in noise tests, not surprisingly those with 
hearing loss extracted less speech information. These subjects were also assessed for outer hair call 
function (oto-acoustic emissions), frequency resolution (TEN test) and working memory (visual digit-
monitoring task). After allowing for the effects of hearing thresholds and associated impoverished 
frequency resolution, the only notable predictors of speech intelligibility were cognitive ability and age. 
 

Conclusions were that hearing threshold level is critical for prescribing amplification but that 
adjustment for cognitive ability and age is not necessary.  Although cognitive ability and age adversely 
affect speech intelligibility, their effects do not vary with frequency. 
 

An interesting article but it does not add much to our knowledge about the parameters, other than audiometric 
hearing thresholds, which would improve predictions of speech intelligibility after allowing for the effects of 
hearing loss. A more detailed article on the same subject and by the same authors is apparently in preparation 
for the Journal of the Acoustical Society of America.
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The introduction to this article provides a succinct explanation about evidence-based practice (EBP) in a 
clinical setting which acknowledges the three key elements of EBP:- 

 The research evidence 
 The client’s preferences and goals 
 The clinician’s or practitioner’s expertise 

 
The context of EBP influences the information and options discussed between client and clinician/practitioner 
and the context for this article is adults with hearing loss. This article addresses three questions relevant to 
this context:- 

 Why is EBP important for hearing impaired adults? 
 What is the evidence about intervention options for adults who are identified as having hearing 

impairment? 
 What interventions to adults choose when they are identified as being hearing impaired for the 

first time? 
Importantly, the authors show that EBP supports the offer of intervention options beyond just a focus on the 
fitting of hearing aids. 
 
The authors devote the rest of the article to coverage of the five steps in the EBP process:- 

1. Defining a Clinical Question – In our context of adults with hearing loss, the clinical question relates 
to auditory rehabilitation.  Following diagnosis of a hearing impairment, the key question is whether 
intervention in the form of hearing aids with a communication or rehabilitation programme will achieve 
the desired outcomes of reduced activity limitations and participation restrictions compared to no 
intervention?  

2. Searching for Research Evidence – The next step is to look for evidence which addresses the 
clinical question and there are suggestions about where to look for such evidence and for published 
reviews of the evidence. 

3. Evaluating the Evidence – Using two published systematic reviews of evidence about hearing aids 
and about communication or auditory rehabilitation programmes, a positive conclusion is reached. As 
a summary, the answer to the above clinical question is that the intervention of hearing aids with a 
communication/rehabilitation can and does achieve the above desired outcomes. 

4. Relating the Evidence to the Client –Based on the evidence, adults who have been identified for the 
first time as having a hearing loss can be told that hearing aids and communication/rehabilitation 
programmes are likely to be suitable interventions. This may be helped by “decision aids” which assist 
clients in making informed decisions and help the clinician/practitioner in advising a client about their 
options.  Such “decision aids” are part of the process of shared decision making. A study is briefly 
described in which a decision aid was used to support the offer of hearing aids or a communication 
programme or no intervention to 153 adults. The results are shown in Figure 1 below. The study 
found that the participants were very receptive to being involved in the decision making process. 

5. Evaluating Outcomes of EBP – The final step in EBP is reflection on the process and the outcomes 
in relation to the original clinical question. This article concludes that EBP is important for adults with 
hearing loss as it creates a meaningful process which connects the clinician/practitioner and the client 
with research. With the so much literature about intervention options for hearing impaired adults, it is 
clear that evidence should inform practice.  This ensures that the cost-benefit attributes of different 
intervention options are properly considered before any decision about which option to take. 

 
This short article gives an excellent summary of the principles of evidence-based practice in adult audiology 
with a very useful list of recent references enabling the subject to be explored in more depth. This article ends 
with a clear and meaningful statement about its purpose:-  “EBP is frequently talked about as a gold 
standard in audiology practice. The time has come to make it a reality”
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