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Professor J T Rubinstein, MD, PhD                                                                 10

th
 January 2003 

Dept. of Otolaryngology, Physiology 

& Biophysics, Biomedical Engineering, 

The University of Iowa 

200 Hawkins Drive 

Iowa City 

IA 52242 

USA 

 

Dear Professor Rubinstein, 

 

Cochlear Implants – the Sentence Test Fallacy 

 

In October you kindly sent a copy of your paper “Residual Speech Recognition and Cochlear 

Implant Performance: …”. I have read it with fascination and, for reasons that shall become 

clear if you have the patience to read this letter, I cannot resist raising a number of issues with 

you in the hope that you shall be prepared to respond. 

 

Putting it in nutshell, I invite you to consider whether using sentence test scores in your 

formulae misleads rather than clarifies. 

 

I am a candidate for implantation and a lawyer, not an audiologist, so I would not expect you 

to take what I say seriously without my explaining myself, and I am not familiar with the 

shorthand of your profession; I hope this passes as an excuse for my verbosity. 

 

I start by explaining my background, and the genesis of my fundamental concept that a 

sentence test is a wholly unreliable measure of a patient’s hearing. It is a concept continually 

validated by my own experience, but I have found some support for it from audiologists and 

some statistical corroboration of the test’s inaccuracy. I then suggest a number of ways in 

which an implant might, in theoretical terms, affect hearing and how it might be measured. I 

point out that the sentence test seems to have acquired a dominance that I suggest is 

unjustified, being a yardstick used almost universally, so far as I am aware, when candidacy 

for an implant is to be determined. I wonder whether its dominance is such that it has driven 

you to act like some pre-Copernican astronomer, devising mathematical formulae to account 

for the movements of the stars on the surface of a sphere that he failed to recognise, or was 

compelled to deny, was fictitious. I then attempt to explain how the formulae in your paper 

might take us further away from understanding the processes they seek to elucidate. 

 

I am quite prepared to make an utter fool of myself, but, having struggled in vain for about a 

year to persuade my Programme to provide a coherent response to my queries, any reply from 

you would help me to make sense of the system. Many years ago I concluded that 

audiologists were an earnest and resourceful group of people valiantly exploring virgin 

territory armed with an empirical compass but no map (they were unable to predict which of a 

choice of aids would help me most, and left me to choose whichever I was most 

“comfortable” with). I had expected the advances in knowledge and the development of 

implant technology to change that, but I am yet to be convinced. 

 

I am 53 years old and experienced what might have been a congenital, but certainly was a 

progressive, hearing loss so that my PTA loss was about 55dB by the age of six (from which 

age I have been a hearing aid user) and passed 90dB by the time I was 25. It continued to 

increase at a constant rate before the high frequency loss fell off the chart but, assuming the 

same rate, it is now about 138dB. This probably gives me a net loss for my aided hearing of 

about 88dB, although I have no apparent high frequency thresholds. I have been turned down 

for implantation because my score in the “open set speech discrimination test” (i.e. sound-

only sentence comprehension test) was 74%, which greatly exceeds the 30% maximum score 



required here for eligibility. I was told that the average score for post-implant patients is about 

60% and that there was therefore a real risk that I might lose performance. 

 

That reasoning seemed manifestly absurd, because I knew that I had heard perhaps only one 

quarter of the sound elements in the 74% correct responses; the rest I had filled in using 

intelligent guesswork or what I now call supplementary sound interpretation. Enclosure 1 is a 

copy of my letter of 20
th
 Jan ’02 to my Programme in which I explain my view of how 

hearing is enhanced by supplementary sound interpretation, which is a cerebral, not a 

physical, activity, and that a sentence test is measuring the level of comprehension produced 

by the combination. I would add two points about the letter. 

 

The distinction I draw between “skeleton” and “reflective” interpretation can best be 

illustrated by a homely example. My wife used to find irritating my frequently responding to 

a question by saying “Pardon”, and my then answering it before it was repeated. Quite 

understandably, she saw this as a verbal “tic”, but it was not. In normal conversation, one 

responds immediately, and my immediate response was that I had not heard the question. 

However I would re-play what I had heard in my mind and often I could solve the puzzle 

before it was repeated. What I had heard was not enough to understand the question using 

skeleton interpretation, but was sufficient to act as the basis for a process of interpretation 

akin to a computer OCR program incorporating context and probabilities. The extreme form 

of this process occurred when my wife unsuccessfully repeated the question twice, lost 

patience and said, “Forget it!”, and I would exclaim after several minutes’ further 

conversation on another topic, “Oh, I know what you were asking.”. The process of 

supplementary sound interpretation had finally yielded a result. 

 

The second point relates to my graph in Table “C”. You will note that, rather than follow my 

instincts, I cautiously assumed supplementary sound interpretation (“SSI”) could account for 

no more than 66.6.% of the score in a sentence test. I have since found some statistics that 

seem to indicate my instincts were correct. If one assumes that a monosyllabic word test 

accurately measures the acoustic information a candidate receives from speech (i.e. hearing), 

then the figures in Enclosure 2 suggest that SSI can account for up to 74% of a sentence test 

score. You will note that Professor Dorman states that the patients who scored 90-100% in a 

sentence test scored an average of 58% in a word test. He mentions the best performance in a 

word test was 90%, 32% in excess of the average, so, if one assumes the results were evenly 

spread, then one can conclude the worst performance was 32% less than the average, namely 

26%. Naturally, without having all the figures, any conclusion is partly speculative, but, on 

the face of it, the true hearing of the group who scored 90-100% in the sentence test ranged 

from 26% to 90%. The contribution of SSI might have ranged from 74% [100% in sentence 

test minus 26% pure hearing] to nil [90% in sentence test minus 90% pure hearing].  

 

If it is correct that the word test accurately measures hearing, then it must follow that the 

direct impact of an implant is on hearing as measured by the word test. There are several 

possible scenarios. Because the front line of the pre-operation hearing receptors are replaced 

by the implant, it might be that the outcome is constant regardless of pre-operation hearing, or 

produces a result over a range reflecting only the ability of the technology to be consistent. I 

assume the technology has been tested to assure a consistency within narrow parameters, so 

inconsistency of technology cannot explain the wide range apparent from Professor Dorman’s 

figures. So, if one looks for an element of positive or negative accrual, relating pre to post-

operative hearing, one has to look elsewhere. Could the range be accounted for by 

inconsistencies in the second line of hearing receptors, namely the spiral ganglion neurons? 

Even without considering the issue of neuronal deterioration, the implant, as I understand it, is 

capable of stimulating only a fraction of auditory nerves that would be available for use to a 

hearing person. One could speculate that, in a hearing person, a proportion of the auditory 

nerves do not function and are otiose because of the overwhelming preponderance of 

functioning nerves. A miniscule alteration in the positioning of the implant might have a 

disproportionate effect on the number of such non-functioning nerves relied on. If that were to 



account for the wide range of outcomes, however, the outcome for any given patient would be 

inherently unpredictable, or certainly so with the tools at present available. 

 

So if there is predictability of outcome, it seems reasonable to attribute it to the quality of the 

second rank of hearing receptors on the basis that, given wholly undamaged second rank 

receptors, the optimum outcome could be achieved, representing the full potential of the 

implant. Naturally, one cannot know the optimum outcome because no “ceiling” has yet been 

reached and no patients with perfect hearing have been implanted, so the optimum remains a 

notional and unknown figure of x% score in a word test. Of course it may be that the optimum 

is beyond the range of the word test; it might, for example, be a score of 200% in a stiffer test 

with the same calibration. The degree to which the actual outcome falls short could be a 

reflection of the deterioration of the second rank, but, since that deterioration cannot be 

measured directly, one must look for outward signs of it.     

 

Perhaps the most temptingly simple correlation to seek would be that between pre-operation 

hearing and the capacity of the second rank receptors. You mention in your paper the 

unsuccessful attempts to relate pre-operation pure-tone audiograms to post operative 

performance, but I have found no reference in your paper or elsewhere to the use of word 

tests as an indicator of the health of second rank receptors. It was a reference to Professor 

Gantz’ paper of fourteen years ago1 describing his team’s use of such tests as part of a dual 

qualification for eligibility that prompted me to contact your institution, so I am puzzled that 

you have not made more use of them. In stead, you choose to rely on sentence tests as a guide 

to pre-operative capacity. 

 

While I can understand why sentence tests were originally adopted as the key measure of pre 

and post-operative performance, I am mystified by their continuing dominance in the cochlear 

implant field, and in particular by their almost universal use as a determinant of eligibility. 

Enclosure 3 is a copy of an email I sent to Professor Dorman in which I set out my views 

more fully and explain how I fear some clinicians might have lost sight of their proper clinical 

aims because they are unwittingly using as if it were a measure of hearing a test that primarily 

measures a candidate’s adaptation to hearing loss. Even if one accepts the questionable 

premise that some system of rationing is required because of the relatively high cost of 

implantation, using sentence test scores as a qualification makes invidious choices even more 

so. Under the present fiction that a sentence test score accurately measures hearing, one can 

see why a candidate whose score is anticipated to rise from 30% to 60% would be preferred to 

one whose score is anticipated to rise from 40% to 60%; value for money is combined with 

helping the candidate more severely affected by hearing loss. If the fiction were discarded, 

however, the implicit value judgements would need to be re-assessed. Which of two 

candidates with hearing of 14% (as measured by a word test) should be preferred, the one 

whose performance in a sentence test is anticipated to rise from 14% to 60%, or the one 

whose score might rise from 42% to 100% (or 180% in a stiffer test with the same 

calibration)? The second candidate clearly offers better value for money but with a cut-off 

point of 30%, as in the UK, or the FDA’s 40% in the US, he is not even considered at present. 

 

Given this background, you will understand that one of my first thoughts on reading your 

paper was that medical politics might have influenced your attempt to relate two quite 

different measurements of hearing; that you felt obliged to adopt sentence test scores as a pre-

operative starting point because you knew they were used to determine eligibility but that you 

were trying to move your colleagues away from over-dependence on them by expressing the 

success of implants in terms of word test scores. Whether or not you are a closet Copernican, 

I hope you will bear with me if the points I make below strike you as being too obvious. 

 

Professor Dorman’s figures illustrate that word and sentence test scores are measuring 

different values – as different as weight and volume. Even if one reaches no conclusion about 
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which more truly gauges hearing, assessing the impact of an implant by relating the pre-

operation figure for one to the post-operation figure for another must, in principle, bear risks 

of misleadingly suggesting a connection that is apparent rather than real.  

 

Your formulae also use duration of deafness, measured in years since the candidate 

abandoned the use of the telephone. Might I mention how subjective this measurement is and 

that it must, to some extent, reflect the candidate’s lifestyle, dependence on the phone, access 

to special aids and willingness to persevere? Overwhelmingly however, it must reflect the 

degree of SSI displayed by the candidate. Enclosure 4 is a transcript of an amusing phone call 

I received and it shows the extent to which SSI plays a role. By the time I had established that 

it was an unsolicited business call at my home on a Saturday, the caller being a double-

glazing salesperson was probably at the top of a quite short list of possibilities; I do not know 

what the equivalent might be in your part of the States, but here double-glazing firms are the 

most annoyingly persistent of tele-sales adherents. My point is that candidates with high 

levels of SSI are likely to have a shorter “duration of deafness” by your measure and that, 

only in the case of candidates who suffered a rapid major hearing loss and immediately 

stopped using the phone, would “duration” reflect time elapsed since hearing had deteriorated 

below the point at which it alone could sustain use of the phone. 

 

[NOTE FOR READERS OF THIS SITE: “CID” is a sentence test, and “CNC” is a word test. 

See Prof Rubinstein’s paper for fuller definition] 

 

A further general point to be made is about the sample of patients whose data was analysed. 

Because of the nature of the selection procedure, the patients are not a representative cross 

section of those with very limited hearing. Since the FDA prohibits implants for those scoring 

more than 40% in a sentence test, your sample will have a bias towards those with lower 

levels of SSI, the bias being greater the higher the CID. I am not sure whether the dual criteria 

of word and sentence test scores used at your institution are mutually exclusive; I was slightly 

puzzled to be told by Professor Gantz in his e-mail of 28th September that you were 

implanting patients with words test scores of about 20% - I had assumed you would treat 

candidates with a score in such a test of up to 40% provided they also fell within the sentence 

test limit i.e. you would treat patients with CNC of 40% and nil SSI. If you do use 20% CNC 

as a separate cut-off, then the bias towards those with lower SSI would be reduced but not 

eliminated. Since SSI can contribute up to 74% towards CID scores, there will still be 

candidates who pass the CNC hurdle but fall at the CID (e.g. 20% CNC but 77% CID). 

 

(It might of course have been that you implant patients with CNC scores up to 20% regardless 

of their CID score, but not only would this breach the FDA embargo, I note that your formula 

2 has not had to cater for candidates with nil “duration”. Someone with hearing as in the 

example at the end of the last paragraph would have hearing similar to my own, and would no 

doubt continue to use the phone as I do.) 

 

Your formula 1 provides that, for any patient, his post-operative word test score shall be 53.9, 

increased by 13% of his pre-operative sentence test score, and then reduced by between 42% 

and 119% of the duration of his deafness in years. The higher his pre-operative sentence test 

score, the lower shall be this reduction. 

 

Because the CID score can be such a misleading indication of true hearing, it must be the case 

that your formulae only work to the extent they do because you have arrived at a working 

average between the two extremes of SSI displayed in your sample. That “averaging” can be 

seen at work if one compares the results calculated using the third and fourth lines of formula 

2 with those arrived at using formula 1. In both cases, formula 1 overestimates in the lower 

ranges and underestimates in the higher ranges of CID. (This does not apply to the first two 

lines of formula 2) Perhaps the sliding scale, or a significant proportion of it, applied to the 

reduction for duration in formula 1 is only required to compensate for the increasing bias 

towards lower SSI the higher the CID score in your sample. In other words it is, as in my 



view common sense would suggest, residual hearing as measured by CNC (combined with 

duration) that is the determinant, not residual CID. 

 

I am not suggesting that duration of deafness does not result in lower outcomes, but I do 

wonder whether using pre-operative CID as if it were a determinant is misrepresenting the 

damaging effect of duration. It seems to me quite possible that it is not long-term low residual 

hearing per se that leads to lower outcomes, but long-term lack of use of such residual 

hearing. 

 

It is not even as if you are using CID to assess duration; you time that not from the patient’s 

hearing dropping to a particular level of CID, but from his subjective decision to abandon 

using the phone Even if this were to happen at a relatively uniform level of CID, the level of 

CNC at the point the decision is made must vary enormously. It must, surely, be the level of 

CNC that reflects the health of the spiral ganglion. It might be that someone with higher SSI 

is more vigorously exercising the remaining healthy ganglion because their heightened speech 

reception encourages more frequent reliance on hearing. This might in turn delay the onset of 

deterioration that might only set in when residual hearing is no longer exercised. Perhaps it is 

the presence of an actively used part of the ganglion, rather than the mere size of this part, 

that is significant. This is all speculation, but to suggest that the outcome of an implant 

measured in terms of CNC can directly reflect a purely cerebral activity like SSI seems to me 

to almost metaphysical in conception. It seems almost as far-fetched as attempting to include 

lip-reading skills in your formulae. 

 

So, why make these compromises and intricate mathematical adjustments to bridge two quite 

different measurements – to predict the resulting weight of an object subjected to a process of 

incrementation when all you know is its original volume? You say in your paper that you 

have chosen to do so to avoid “floor” and “ceiling” effects. Please correct me if I am wrong, 

but I take it that this refers to the phenomenon that a significant proportion of your present 

patients start with CNC scores at or too close to zero to be satisfactorily distinguished, and 

that a similarly sizable proportion emerge from implantation with CID scores bunched close 

to the 100% figure. Unless I have misunderstood this, would the better solution not be to 

develop more sophisticated methods of measurement, rather than continue to relate two 

different values in a way that continues the myth that sentence tests accurately measure 

hearing? 

 

I can hardly disguise the strength of my feelings about the sentence test fallacy, which have 

grown over the months of my correspondence with my programme. Their obtuse and evasive 

replies have left me wondering with bewilderment whether anyone in the cochlear implant 

field has considered exactly what they are observing when they see a difference between 

word and sentence test scores. Beyond vague references to the use of “sentence context” and 

“top-down processing”, nobody has referred me to a theory that accounts for the difference. 

In particular nothing has been said to me, nor have I found anything, that contradicts my 

fundamental concept that sentence tests are a wholly unreliable measure of hearing, and that 

SSI is a cerebral, not a physical, activity.  

 

Please accept my assurance that no offence is intended despite what must seem to be my 

provocative and uninformed effrontery. I am eager for enlightenment, so I very much hope 

you shall feel able to respond. 

 

Yours sincerely,         

                                       

 

 

 

N M W Dollar 

 



Letter to my Programme Co-Ordinator (Consultant Audiological 

Scientist)  

 
 

Xxxxxx xxxxxxxx                                                                               20
th

 January 2002 

xxxxxxx 

xxxxxx 

xxxxxx 

xxxxxx 

xxxxxx 

 

Dear Mr xxxxx, 

 

 

You will be aware that I wrote to Mr xxxx on the 16
th

 December and that he kindly 

dictated a reply on the 19
th

 indicating that you would be writing dealing with some of 

the questions I raised. I am very aware that Christmas and the New Year have 

intervened, but I would be grateful to hear from you soon. Meanwhile what I set out 

below may help you understand more fully the nature of my concerns. 

 

Just as lip-reading skills contribute to communication, and can be regarded as a 

constant factor before and after an implant, so too, I have suggested, do sound 

interpretational skills. The way I approach it, there are three kinds of interpretation 

involved that could be called “linguistic”, “skeleton” and “reflective”. 

 

“Linguistic” interpretation is almost synonymous with linguistic ability; it detects the 

pattern of sounds that form words in a particular language. To a hearing person 

embarking on learning a foreign language, fluent speech in that language would 

initially seem like an uninterrupted flow of unintelligible gibberish. Everything is 

heard but, until some basic knowledge of vocabulary and grammar is acquired, even 

the gaps between sentences cannot be detected, let alone those between words. As the 

learner becomes increasingly familiar with the language, it is easier to recognise 

patterns and understand what is said. This is of course characteristic of any language 

including BSL but we are only concerned with sound-based language. The greater 

one’s knowledge of the language, the more patterns are instantly recognisable as a 

meaningful interpretation of the sound produced by the speaker. 

 

“Skeleton” interpretation involves recognising a shorthand version of the patterns. 

Given a thorough familiarity with the language, even a hearing person would have 

little difficulty recognising certain distinctive patterns in circumstances where some 

sound elements are missing, but where there are contextual clues available. If in Court 

defence Counsel stood up and said “ah-ah-ah-ah-ah”, everyone would be mystified. 

An audience watching a magician flourish his magic wand over his inverted top hat, 

saying “ah-ah-ah-ah-ah”, would almost certainly know instantly that “Abracadabra” 

was the word. A deaf person, assuming he hears some of the speech frequencies, uses 

this second kind of interpretation all the time. It is a matter of instantly recognising 

the skeleton pattern as a substitute for the fleshed-out pattern a hearing person 

perceives. 

 

“Reflective” interpretation arises where there is no instant recognition of the patterns 

and it is necessary to reflect on what has been heard, or have it repeated, before an 

intelligent guess can be made. This interpretation naturally uses contextual clues but, 



in contrast to “skeleton” interpretation, the clues need to be teased out because the 

skeletons are too ambiguous or perhaps have limbs missing, because too many sound 

elements are missing.  

 

As a concrete example of these forms of interpretation at work, one of the sentences 

in the tests I took was along the lines, “Children suffer illness more frequently when 

they first start school”. As I recall it, recognition of the sentence was in this order – 

“school-children-illness-more”. You will note that each word leads on to, and then is 

reinforced by, the next. With this information I guessed the thought being expressed 

which is particularly commonplace for me having had five children and I was then 

able to fill in the remaining words to make sense of the sentence. (It would surprise 

but not astonish me if you were now gently to point out that this was a sentence I got 

wrong! I am constantly flying by the seat of my pants and a misinterpretation of a 

sentence like this would normally become evident from the flow of conversation.)  

 

If an implant were capable of producing perfect hearing, then the supplemental forms 

of interpretation -“Skeleton” and “Reflective”- would be otiose after the operation, as 

would lip-reading skills. The patient may however have to learn or re-learn linguistic 

interpretation if his previous experience of speech was beyond his memory or had 

been non-existent or very limited. In reality, it seems that an implant is certainly not 

capable of producing perfect hearing, so both the forms of supplemental sound 

interpretation would continue to play a role. Depending on how effective the implant 

is in supplying previously missing sound, interpretation may still be fully stretched 

but more fruitful, or might at times be unnecessary. The skeletons would have at least 

some flesh and probably no missing limbs. 

 

Interpretational skills, as with any other, need to be acquired through learning and 

practice, so one would not expect them to be present in equal measure for all deaf 

people. Someone who is highly articulate has both breadth and depth of linguistic 

knowledge and a sure touch that enables him to perform gymnastics with the language 

showing an agility not given to others. Such a person, who almost by definition would 

have a high level of linguistic interpretation, would be at a distinct advantage when it 

comes to Skeleton and Reflective interpretation. Conversely, someone with poor 

linguistic interpretation would have difficulty instantly recognising as meaningful any 

but the most common words even with full hearing, let alone when they depended on 

Skeleton or Reflective interpretation. So, Linguistic interpretation is one variable. 

 

Similarly, one would expect experience to improve the supplemental forms of 

interpretation. An adult with many years of full hearing, who quite rapidly descends 

to profound deafness, would initially display almost no interpretational skill and may 

find the process of developing it harder and more prolonged than a similarly affected 

child would. Whatever the background, it is reasonable to assume that some people 

would cultivate the skills more diligently or successfully than others. 

 

How large is the contribution of the supplementary forms of interpretation? In 

everyday life I frequently create situations where it is almost unnecessary for me to 

hear any part of what is said to me because I have said something the response to 

which I can confidently predict. The merest hint of the expected sounds confirms my 

prediction. Here, interpretation probably supplies 95% of understanding. In the 

artificial circumstances of the sentence recognition test, I had no opportunity to define 

parameters but, even there, interpretation played a formidable role. Taking the 

example of the sentence mentioned earlier, about schoolchildren’s illnesses, I 



probably heard less than one quarter of all the sound elements involved. This may 

seem startling, and for me to make any kind of accurate assessment is immensely 

difficult, but I draw some reassurance from my calculating in theory that the PTA loss 

for my hearing, using aids, falls within the category of “severe” loss, i.e. 71-90 dbs.
2
. 

You took an audiogram of my aided hearing but did not mention the result; it would 

be interesting to know. If my aided hearing is at this level, perhaps the figure of one 

quarter is a significant over-estimate. 

 

Even if one took a more cautious figure, and assumed that, in the test, sound 

contributed one third rather than under one quarter to my performance, the graph in 

table “C” shows clearly where my concern lies. The vertical axis represents the score 

in the test. The horizontal axis is the candidate’s hearing – 100% being an ability to 

hear, with an aid if used, all sound elements produced by normal speech. [I am 

ignoring my view that the conditions of the test are so favourable that it is almost as if 

an additional hearing aid had been supplied, and am treating a score of 100% in the 

test as a measure of 100% hearing] 

 

I have assumed a direct correlation between hearing and performance, hence the 

straight line rising diagonally at 45° across the graph from 0% to 100%, although 

there must be various doubts about this. For someone with perfect hearing, the first 

5% loss may be relatively more significant to understanding than the next 5%, so it 

might be that there should be a steeper incline as one approaches 100%. Alternatively, 

for someone with no hearing, acquiring some hearing would represent an infinite 

improvement, so perhaps the incline should be steeper close to zero. A further 

alternative is that only above a certain critical point does hearing enable any usable 

recognition of speech frequencies, so the incline should be shallow at first and then 

rise more steeply. I have no idea which of these approaches, if any, is correct but I 

doubt whether any of them would invalidate the point I am seeking to make. 

 

Above the diagonal “hearing” line I have added a delineation of the combined 

contribution made by Skeleton and Reflective interpretation at its maximum. For the 

purposes of demonstrating my point, I have assumed that the conservative estimate of 

a two-thirds contribution to understanding in my case is the maximum achievable, 

although I have no doubt there are many people with a greater capacity than mine. I 

have shown it as a straight line, although similar doubts could be expressed about this 

as have been mentioned about the “hearing” line. 

 

Several points become obvious from the graph: - 

1. A score of 75% could represent the result from a candidate whose hearing is 

25%, as it is for me, or 75% from one who had developed no interpretational 

skills. (See box “A-A-A-A”) 

2. The benchmark score of 30% could apply to candidates with hearing of 30% 

but no interpretational skill, in other words candidates with more hearing than 

mine. (See box “B-B-B-B”) 

3. The 60% average score of post-implant patients could represent hearing of 

60% for a patient with no interpretational skills. (See box “C-C-C-C”) If it is 

in any way a valid prediction of outcome, and an implant were to provide me 

with hearing of 60%, I would easily score 100% in the test. I would need only 

to improve my hearing to 34% to achieve a perfect score. (See “D-D”) 

                                                
2
 Current PTA loss approximately 136 dbs  (see table “B” with my letter to Mr xxxx of 3

rd
 Oct 01). 

Deducting probable amplification provided by aids of 50 dbs leaves PTA loss of aided hearing at 

approximately 86 dbs. 



 

This is all grossly over-simplified, but I hope you see why I have serious doubts about 

the prominence awarded to the sentence recognition test.  

 

The key questions for someone in my position are, firstly, whether an implant is likely 

to introduce useful sound in frequencies now unavailable to him and, secondly, 

whether that gain would be at an unacceptable cost in terms of loss of quality of sound 

in the frequency ranges he does now hear. Contrary to any impression I might have 

given, I am not determined to have an implant come what may, what I had expected 

was an assessment process that provided at least some of the information needed to 

answer the key questions. 

 

In stead, I feel I have been an unwitting participant in a hopping race. If there were 

ten one-legged patients in the waiting room of an orthopaedic hospital, and only four 

prosthetic legs, there would be a certain crude logic in the staff organising a race 

through the grounds. The first six across the line could be awarded certificates of 

merit – and sent home. The staff could then concentrate on helping the remaining 

four, most disadvantaged, patients although the staff may feel more comfortable 

wearing “Race Marshal” badges rather than those of medical rank. Certainly the 

patients sent home would feel less frustrated if they had been told at the outset that 

whether they would receive help would depend on an arbitrary test of “need” rather 

than potential benefit. It would be an insult to tell them it was all for the best because 

most of them covered the course faster than the average for patients fitted with an 

artificial leg. (The last man in the race did not leave the start – he has lost all sense of 

balance and cannot stand even with two legs) 

 

This is of course an unfair analogy. It might be closer if the only way of treating the 

patients was to remove the good leg and fit two artificial ones. The point remains, 

however, that selection is arbitrary rather than based on a careful assessment of 

potential benefit. 

 

I enclose a copy of a letter I am today sending to Mr xxxx, and have sent him a copy 

of this letter. This may well be quite unnecessary, but I hope it might save some time 

and avoid copies having to be passed around the hospital. I look forward to hearing 

from you as soon as possible. 

 

Yours sincerely, 

 

 

 

 

N M W Dollar 
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Page 17 - The Current State of the Art 

 
How well do patients understand speech with the current generation of cochlear implants? 

Scores for words in sentences for patients who use the eight-channel Clarion CIS processor 

are shown in Figure 8. The most common score is 90-100 percent correct. Similar scores are 

found for patients who use Cochlear Corporation's Nucleus 22-Spectra processor, which is the 

most widely used processor in the world (with over 15,000 units worldwide). However, for 

any device used, some patients, perhaps 10 percent, score in the 0-10 percent correct range. 

As we noted in the section on anatomy and physiology, inevitably some patients will have 

very few fibers to stimulate and, as a consequence, will not be able to code the multiple 

frequencies in the speech signal. 

 
Figure 8. Identification of words in sentences by 119 adults fit with a cochlear implant. 

Slightly more than half of the individuals achieved scores between 80 and 100 percent 

correct. 

 

Even the best-performing patients do not get all the information in the speech signal. 

Patients who achieve scores in the sentence test of between 90-100 percent correct 

average only 58 percent correct when tested with individual words without sentence 

context (the best-performing patients achieve scores between 70 and 90 percent 

correct). Thus, it appears that the best-performing patients recognize many, perhaps 

most, individual sounds and rely on sentence context to fill in the identity of the 

sounds they cannot resolve. 
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Email to Prof Dorman 

Dear Professor Dorman, 
  
Many thanks for your reply which, again, is refreshingly sane and helpful. I am most grateful 
for your offer to enquire about tests for candidates and look forward to hearing further. 
  
From your travel plans, it looks as though you might be attending the "7th International" in 
Manchester. (Rest of paragraph omitted) 
  
While you are over here, if you have any opportunity to visit Devon I would be delighted to 
take you, and your partner if you are accompanied, for a meal. Do please let me know. If you 
haven't seen it before, you will find the West Country is one of the most delightful parts of 

the UK.  

  
Meanwhile, I am afraid I cannot resist the temptation to leave you with some food for thought. 
Since you clearly take the same view as I do over the sentence test, that it measures ability to 
cope rather than hearing, I can quite understand your also taking the view that the 
Establishment is intentionally rejecting those better able to cope. If I am to buck the system, it 
follows that I must either find someone prepared to ignore the "rules", or bamboozle the 
system into thinking I fall within them. On one level this must be a correct description of the 
practical reality both in the UK and the US. I am not yet sure, however, that such a pragmatic 
and rather cynical analysis embraces the whole story. 
  
There must frequently be tension between the imperatives of the funding and the clinical arms 
of any health system. The clinical arm would aim at a complete "cure" of a physical disability, 
so a clinical judgement on the merits of any given treatment would (or certainly should) be 
based on whether, on balance, the treatment is likely to provide the cure, or a sufficiently 
significant step towards such cure, with reasonable certainty and acceptable risk. The funding 
arm would be concerned with looking at the situation from the other end; rather than aiming 
upwards towards a cure it would look downwards at how low the level of function could 
be while remaining "acceptable" in the sense of not justifying expenditure. It is a cliché that 
what is "acceptable" is notoriously flexible and almost infinitely debateable, and, at the end of 
the day, the way any given health system makes such decisions depends on a complex 
mixture of factors including how far it is pushed by the clinical arm and how responsive it is to 
"public expectations". Public expectations can be heavily influenced by the mere knowledge 
that the clinical arm has available what is, or approximates to, a cure.  
  
So, in essence, the clinical arm has an absolute and objective standard, while the funding arm 
has a subjective one. As a matter of practical medical politics, naturally the bodies 
responsible for funding try to draw in members from the clinical arm and reach an 
accommodation with them, but if the clinical arm lost sight of its different perspective, the 
result would be stagnation. The benefits made available by advances in medical science 
would only see the light of day in so far as they provided a more economical or efficient way 
of assisting those falling below the funding arm's view of an "acceptable" level of function. 
That might take them closer towards a cure than before, but would fail to benefit those for 
whom a "cure" is now available but who had previously been seen as having an "acceptable" 
level of function partly because it was not known a "cure" was available. 
  
I fear that the sentence test fallacy has so deeply infected the Cochlear Implant establishment 
that they have lost sight of their proper clinical aims, and have played into the hands of the 
funding arm by willingly adopting as their key measure one that, rather than focussing on the 
physical disability, concedes any argument there might be over what is an "acceptable" level 
of function. It may well be that the origins of the test were entirely innocent and well 
intentioned. In the early mid-years of implantation, when the technology had passed the stage 
of being so crude that the sacrifice of any useable speech hearing capacity could not be 
justified, the hearing figures must have been small, so it did not matter much if pre and post-
implant hearing was not measured with atomic precision. The sentence test was convenient 
and provided a simple way of gauging the effectiveness of implantation. Now the figures 
cannot be described as small, so any mismeasurement of hearing implicit in the test has 
grown proportionally to such an extent that the test is almost meaningless as a measure of 



hearing. Yet it still seems to dominate clinical thinking, which in principle should be focussed 
on the physical disability for which a cure is sought, namely hearing loss. 
  
You might tell me that no audiologist in his right mind could fail to recognise that the sentence 
test can greatly overestimate the acoustic information a candidate receives via hearing. Yet 
here is my Consultant surgeon, in charge of one of the largest Programmes in this country:- 
"Open set speech discrimination as a test is used to determine what people can hear of 
conversational speech without resorting to lip reading. It is believed to be a reasonably 
sophisticated and subtle technique for assessing how much of the hearing is being used in 
conversation, rather than the other clues that are available.(My underlining) 
It has been our experience and those of many implant centres around the world that the use 
of open set speech discrimination both as a tool to assess those most likely to benefit from 
cochlear implantation and also as a measure of the benefits of cochlear implantation has 
been widely validated by experience. Ability to have open set discrimination is one of the main 
determining factors from an audiological point of view as to suitability for an individual for 
cochlear implant" 
This seems to show no awareness of the "clues" provided by what I call supplementary sound 
interpretation and you call "top-down processing". Giving the most generous possible 
interpretation, it confuses "hearing" with "understanding" (such an interpretation comes 
through my gritted teeth because the letter arrived after seven months of my patiently trying to 
explain why the sentence test was so misleading). 
  
And here is my Consultant audiological scientist and the "Programme Co-ordinator"; "When 
assessing whether to proceed with implant surgery, we have to weigh up the probability of 
whether a patient will in fact be better off following the Implant than they are currently with 
their Hearing Aids. Our thinking about these probabilities is based on our experience and 
results with previous patients over many years. Whatever you may think of the speech 
discrimination test" (you have a copy of my letter of 20th January to which this was a reply) ", 
as you currently scored 74% with your Hearing Aids the probability that you would be better 
off with an Implant is very small indeed. On our current criteria, we do not consider anyone for 
a Cochlear Implant (except in exceptional circumstances) if they score greater than 30% 
correct on our speech recognition test. Cochlear Implant surgery involves a complex and 
difficult operation, and also places at risk any remaining hearing that you have in the 
implanted ear. We therefore have a responsibility to only operate on those patients when we 
have a high probability that they are going to be better off following surgery." 
  
The old saw springs to mind, that it is the duty of a diplomat to fight abroad and lie for his 
country! Seriously, though, both these apparently respected and honourable people have 
gone way beyond demonstrating an appropriate degree of loyalty to an established regime 
imposed by funding authorities and reluctantly lived with. They have either wholly 
compromised their integrity by mendaciously pretending they believe what they are saying, 
or there is no pretence - they really do believe that the sentence test can be relied on as they 
suggest. They really do believe that the performance of one-legged patients selected and 
fitted with an artificial leg because they were slower than all the rest, can be a reliable guide 
to what might happen if the faster candidates were given the chance. 
  
Despite the fact that, after eight months correspondence, none of my key points has received 
a direct reply, I am still reluctant to believe that my correspondents are dishonourable. I am 
driven to conclude that they may not believe in entering into substantive correspondence with 
a layman, but strangely it seems far more likely that they are so much in the grip of the 
sentence test fallacy that it is difficult for them to grasp the points I have made. They are of 
course people of high intelligence so it ought to be easy for them, but high intelligence can 
sometimes make it more rather than less difficult to change direction, because a greater 
weight of intellectual capital has been invested and the inertial force to overcome is more 
massive. 
  
It does not help that the academic literature presumably reflects the same approach, 
concentrating on the results of implants measured in terms of sentence recognition. Perhaps 
that shall only change when people like yourself, who have a firm grasp on how misleading 
the sentence test is, draw more attention to it. I wonder what your Figure 8 would look like if it 
plotted the hearing of those 119 post-implant patients, and I wonder how large is the gain in 
hearing they each experienced? What was the pre-implant sentence test score, and does the 



proportionate contribution of "top-down" processing remain the same either side of the 
operation? I feel that, until this kind of information is compiled, and all the sets of figures are 
read together, there is little hope of the sentence test fallacy being laid to rest. 
  
So, the present system does amount to an arbitrary form of rationing. For example, my graph 
at Table "C", for all its over-cautious assumptions, demonstrates that my hearing is 
significantly less than that of candidates for whom an implant would be given without 
hesitation, yet I fall way outside the guidelines. But I am yet to be convinced that the system is 
imposed by funding constraints. Rather the arbitrary rationing seems to be operating 
unintentionally and is the result of self-induced intellectual confusion amongst the Cochlear 
Implant establishment. If you are attending the Conference, you might be able to judge for 
yourself and I would be fascinated to hear your conclusions. 
  
I very much hope we can meet while you are this side of the water, and I look forward to 
hearing from you. 
  
With kind regards,  Nick Dollar 
  

  

   

  

  

  

     

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

TELEPHONE CONVERSATION 

 

I have just received a phone call (Sat 11
th

 May 02), which went like this:- 

 

Self: Hello 

Caller: Humbledeflumbledeburp (seemingly mumbled in a woman’s voice) 

S [elf]: Sorry, could you repeat that? 

C [aller]: Humbledeflumbledeburp 

S: I am sorry, come again? 

C: Humbledeflumbledeburp 

S: I am afraid I am very deaf, could you find another way of saying that? 

C: Himbledeflimbledebarp 

S: Could you try once more, putting it differently? 

C: Hambledeflambledeborp 

S: I am sorry, this is getting nowhere. Have we spoken before? (answer can only be 

yes or no) 

C: No 

S: Are you returning a call I made? (ditto) 

C: No 

S: Is this a business or personal call? (again only two options) 

C: Business. I am phoning about double glazing. 

S: Well thank you but no thank you. Goodbye. 
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