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This study has been produced by Nadine Cochard, Marie-Noelle Calmels, Geraldine Pavia, Christine Landron, Helene Husson, Anne Honegger, Bernard Fraysse.

Amongst the total population of implanted children within the service, we have, like all professionals who follow children with cochlea implants, noted several disparities in their development. Although a little less, their pure hearing perception levels are almost the same, but we observe from one person to another, the capacity to understand linguistic messages sometimes quite dissimilar, but above all language development can be very different.

We have therefore wished to investigate the context of evolution of congenitally profoundly deaf children or pre-lingual deaf children in our population.

The children included in Dr. Marie-Noelle Calmels' study (1) for her medical thesis, received implants between 1990 and 2001.  They represent 83% of our total population.

Their average age at implant is 3 years 9 months with extremes from 22 months to 9 years 2 months.

The average duration of deafness is 40 months.

We can look back at 12 years for the first implanted child, with a maximum of children observed since age 4.

Post implantation evaluations.

Once all the first stages of hearing discrimination are passed, the child's progress is generally evaluated by identification tests comprising word comprehension.  It is finished, this time in the area of oral production, by a study of the child's intelligibility.  Other evaluations, more targeted on the aspect of language development, are added.

Perception is evaluated with the help of tests using 3 kinds of lists: Words in a closed list (MLF), phrases in a closed list (PLF) and phrases in an open list (PLO).  Depending on the level of the child's linguistic development, different lists are suggested.

Evaluation of oral production is based on intelligibility, and language development profiles.

Intelligibility is evaluated according to the Nottingham scale, which suggests a classification from 1 to 5 of word intelligibility level, to a word intelligible for everyone.

In order to evaluate the language development of our implanted children, we have taken the different stages of acquisition described in children of normal hearing, by Marie-Therese Le Normand.  We classified our children into 3 developmental profiles in terms of their delay in entering the different linguistic systems after implantation.  Only children congenitally or pre-lingually implanted before the age of 4.5 years, are classed in this type of profile.

PROFILE 1

 PROFILE 2 

PROFILE 3

Pre-linguistic 
1 to 3 months  

3 to 6 months  

6 to 18 months

Lexical 
3 to 8 months 

6 to 24 months 
36 months and older

Morpho-

syntactic 
11 to 20 months           20 to 31 months,         No access

Pragmatic    
24 to 30 months
30 to 40 months 
No access

Metalinguistic
 36 months 

60 months 

No access

Profile 1 group children who have made rapid and continual progress and with entry  into the linguistic system 3 months after implantation.

Profile 2 group children for whom progress is less rapid because it is less linear:  access to the lexical system having needed a more important/considerable/significant delay after implantation.

Profile 3 groups children whose developmental curve is almost stationary due to difficulties since the beginning, whether familial, educational or neurological.

Evaluation of perception and production have been carried out regularly at 3, 6, 9, 12, 18 months then every year.

Development of results

Development of perception

Since one studies the evolution of the 3 average variables in terms of time, we give evidence of progression of all performances.

At 5 years after implant, average perception percentage of words in a closed list (MLF) is 95.5%, of phrases in a closed list (PLF) 93.6% and of phrases in open list (PLO) 76.3%.
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Development of perception in terms of method of communication before implantation.

With regard to the words in the closed list: at 1 year, 3 years, we can observe a clear advantage among children who had experienced a full LPC environment before implantation, compared to other children.  At 5, this advantage is less significant compared to other ways of communication.

With regard to phrases in the closed list, the result is the same:
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For phrases in the open list, this difference is more significant at 3 and 5 years after implantation.
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Development of production

Since we study results of average intelligibility development over time, we note a progressive and relatively regular improvement of performance.

5 years after implant, average intelligibility score approaches 4, which corresponds to a level of word intelligibility for a hearing person who has a small experience of deaf people's speech.
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Influence of means of communication on word intelligibility

1 year after implant, we find no correlation between means of communication before implant and intelligibility scores.

At 3 and 5 years after, children who used LPC to communicate before implantation have a statistically significant better intelligibility.
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Results of language development.

53 children were classified in profiles of language development evolution according to criteria written above.

Of this number, we find 32% at P1, 43% at P2 and 25% at P3.
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Context of linguistic development.

Of these 53 children, we have selected a small group of 19, which were observed in our centre for at least 48 months.

This sample groups children who have had linguistic evolution of different speeds, belonging to two profiles described above: profile 1 and profile 2.

The children of profile 3 have willingly/spontaneously (automatically?) been separated out by the existence of associated problems at home, 

The aim of our work was to research a certain number of ideas in place with the method of communication used in the child's environment since diagnosis, to several years after implantation (at least 4) in order to see if it was possible to find a significant impact on language evolution of these children.

Method

For this evaluation we proceeded in tandem

A questionnaire was given to parents of implanted children.  This questionnaire was composed of closed as regards qualitative and quantitative, and open with regard to different themes shown below.

Then, at the same time, therapeutic dossiers of centres on which the children depend were consulted and meetings held with the speech therapists.

Analysis of ideas.

Age of implantation

Age of implantation is not, in the framework of our study, a significant criterion with regard to the linguistic progress of our population since we find a very homogenous distribution of children of the two groups, P1 and P2.
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Age of start of hearing education/educational hearing.

Early auditory education has always been considered a determining element in the linguistic evolution of deaf children.  It seemed to us therefore interesting to see if the age of beginning of this undertaking could have had any influence on the distribution of the implanted children in two profiles.

The graph does not seem to show any significant difference in our population since in the two groups studied, there existed at the same time children having started their hearing education early, and others late.
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The wearing of a hearing aid and prosthetic gain.

For this analysis the notion of accepting an aid (quick or progressive) has been associated with that of prosthetic gain (existing or weak)
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Observation of this graph shows us that children having benefited from a prosthesis ("existing gain") for the duration of their being equipped by conventional hearing prostheses, are unique to Profile 1.

All the children in Profile 2 have not benefited from wearing a prosthesis.  For most of them acceptance of hearing prostheses has been difficult.

Quality of communication in place before implantation.

From our conversations we have gathered different witness reports, concerning the experience of the relation of interactions of communication between parents and child, and notably before the decision to implant was taken.

We have noted how for certain families the handicap of deafness was an important obstacle to establishing a natural relationship with the child, and how for others, that signified simply the using of other means of communication to get over the obstacle.

Thus, we must understand that the approach to implantation has not had the same significance for all the families:  "second birth or freedom" for some and "wish to offer social autonomy for their child" for others.

We wanted to try to appreciate the quality of communication in place between the child and its parents before the moment of implantation.

For that we based ourselves on the education spontaneously produced by parents and their replies to certain questions from our conversations.

What has been the parental experience of the relation?

Was the interaction through play activities or pedagogical, direct or non-direct?

What was the parental experience with regard to using the tool of communication?

Were there any very strong behavioural problems due to strong feelings of frustration with regard to communication?

We have therefore analysed this communication on the qualitative plan
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We can see that 90% of families in group P1 felt at ease in their communication with their child, one sole family feeling frustrated in this communication.

The large majority of parents in group P2 on the other hand, felt limited in their communication because of insufficient mastery of the communication tool.  The following analyses will confirm but above all give a very profound explanation of these observations. 

Methods of communication among families of implanted children.
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On these two graphs, we can see that mostly, families of group P1 used oral language alone, albeit with help of LPC

Families in group P2 mostly used oral with sign language.

Family education with regard to tools of communication

Let us therefore specify what have been the means of education of these tools of communication.

Since we speak of "education" we are only taking into account "official education" and not the auto-didactic learning with certain tools of communication used by the families.

The respective education of the two parents

Let us specify right away that the fact that both parents use a mode of communication does not mean that they necessarily have had the same education in terms of quality and quantity.

In the same way, in the fathers' case, the presence of an education does not imply that they necessarily put into practice the tools of communication in interacting with the child.

In the mother's case it is different.  These last mentioned, in general, spend much more time with the child, they have all used the tool of communication that they have invested in, but each one, of course, in terms of its possibilities.
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The analysis of this graph shows that there is no difference of education in a tool of communication between the mothers of the two groups studied.

By contrast, it is interesting to note that this investment is less important among the fathers of group 2 (only 33% against 70% of group P1), some of them being formed by an auto-didactic fashion.

The quantitative and qualitative aspects of the education

Parents belonged to 3 different "formulae" of education:

Weekly workshop in a school year

Workshop of one week

Workshop of 2 or 3 days

Some families having accumulated several courses, we have determined 4 levels of education, from very important, to weak.

The detailed reading of this graph allows us to state that: the average level of parental education in Group P1 is from very important to important.

Finally the level of education "average and weak" is found mostly among families in group P2.

However we wish to point out that this analysis is based uniquely on the number of courses followed, and not by the ease with the parent practices it.

This depends of course on potentialities of each parent and their motivation.

This is why we wished to specify in the following analysis the level of practice of the parents and the importance of using the tool of communication.

Practice of tools of communication and level of usage.

From our conversations, we have defined 4 levels of practice of the communication tool:  very good, good, average, basic.
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Parents themselves are defined in relation to these levels.

Observation of this graph allows us to state equally that the average level of practice of parents of children in group P1 goes from good to very good while that of parents of children in group P2 is much weaker.

Development of ways of communication.

We have seen in the foregoing how LPC seems to contribute to better linguistic learning of the child with a cochlea implant.  Firstly, we have therefore wished to know, in average terms, when and how in a period up to 5 years after implantation, this tool had been used in the groups of people studied.
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Once again, we can observe that LPC has been used in an intensive and regular way by families in group P1, against only 30% in group P2.

Use of LPC by families.

Let us now see at what period parents used LPC with regard to time of implantation.
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Before implantation, 60% of families in group P1 were already using LPC against 11% uniquely of families in group P2.

40% of families in group P1 and 55% of families in group P2 began to use it the year of implantation, probably due to familial accompaniment which insisted on the interest of this tool of communication in association with the implant.

At two years after implant, we can see that all families in group P1 used it all the time and that 88% of group P2 families used it.

At 4 years after implant, we see a large abandoning of this visual support at the same time in families of group 1, but also by those in group P2.

The reasons for this abandonment in the two respective groups can however be for different reasons.

- for families in group P2 the perceptive and linguistic progress of their children means, to them, that a regular coding of hearing information is no longer necessary.

Children have few confusions but above all have a good comprehension of linguistic messages without lip reading.  They therefore no longer see the lips of their parents who, little by little, leave off coding.

 - for group P2 families, the reasons are very different: straight away the level of their education, we have seen, is weaker than that of the families in the first group.  This needs therefore considerable effort from them to practice it.  We see therefore effectively a certain slowness in coding which slows down the conversation and gives a strong feeling of frustration.  Because of this, their children are very quickly disinterested in the discourse, which, in certain cases was more of an embarrassment than a true help, the conversation being often out of synch with the code.

Conclusion

Even if LPC seems a very good tool of help in the linguistic development of the child with an implant, it remains nevertheless a difficult apprenticeship for some families.  Must it then be presented uniquely in the re-educational or school framework?  This remains an open question.
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(Acts of the day studies of ALPC, Nantes 24 and 25 May 2003)

� I've left this as in the French; I find it a little strange; I would have thought they would use union, or association, society etc. instead of 'unity')


� meta - change


� I take it this means someone who has been deaf for a short period of time, whenever, but can now hear?  The sentence is confusing, as it is worded as though it means someone who has experience, albeit small, of deaf people's speech, which is not the same thing!


� important can equally mean strong, significant etc.  I leave it to you to choose the most appropriate or just leave it as 'important'.  Pat.





