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Id Sex Active 
electrodes 

Age at ECAP 
testing (yrs) 

Time from first 
fitting (mnths) 

Age of deafness 

1 M 9 1.46 3 Prelingual 
2 F 11 2.03 12 Prelingual 
3 F 10 2.28 14 Prelingual 
4 M 12 2.57 14 Prelingual 
5 F 12 2.68 6 Prelingual 
6 F 11 2.84 3 Prelingual 
7 F 12 3.26 15 Prelingual 
8 M 9 3.39 21 Prelingual 
9 M 8 3.62 18 Prelingual 

10 M 11 3.93 4 Prelingual 
11 M 11 3.98 12 Prelingual 
12 F 12 4.91 41 Prelingual 
13 F 12 5.09 25 Prelingual 
14 F 9 5.17 24 Prelingual 
15 F 11 5.21 20 Prelingual 
16 F 10 5.27 6 Postlingual 
17 M 11 5.46 3 Prelingual 
18 M 11 5.48 6 Postlingual 
19 M 12 5.60 33 Prelingual 
20 M 11 5.75 37 Prelingual 
21 M 10 5.97 41 Prelingual 
22 F 11 6.46 8 Prelingual 
23 M 9 6.55 42 Prelingual 
24 F 12 6.58 23 Prelingual 
25 F 12 6.62 60 Prelingual 
26 F 12 6.85 10 Prelingual 
27 M 10 7.92 14 Postlingual 
28 M 12 8.05 3 Postlingual 
29 F 12 8.49 3 Prelingual 
30 M 12 8.56 9 Postlingual 
31 F 11 9.17 24 Postlingual 
32 M 12 9.82 20 Prelingual 
33 F 10 11.53 39 Postlingual 
34 M 12 11.55 21 Postlingual 
35 F 8 11.67 36 Prelingual 
36 F 11 13.42 33 Postlingual 
37 M 9 14.31 39 Prelingual 
38 M 10 17.51 36 Postlingual 
39 M 10 19.30 39 Postlingual 
40 M 12 19.47 37 Postlingual 
41 M 11 25.51 3 Postlingual 
42 F 10 25.60 37 Postlingual 
43 M 12 33.59 37 Postlingual 
44 M 11 47.26 38 Postlingual 
45 F 12 53.48 10 Postlingual 
46 M 12 55.19 38 Postlingual 
47 M 10 55.96 13 Postlingual 
48 M 11 64.57 3 Postlingual 
49 M 8 67.85 34 Postlingual 
Table 1.  Profiles of all subjects in this study. 



 

 

Electrodes On Off Total 

ECAP 519 19 538 

NoECAP 10 40 50 

Total 529 59 588 

 

Table 2. Number of electrodes activated and deactivated (ON/OFF), presenting 
and not presenting ECAP response (ECAP/NoECAP). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Subjects x y N a SE(a) b SE(b) r R2 p semi-
width 

95% C.I. 

Pre TECAP C-level(audiologist) 297 2.03 0.15 -1.18nC 2.89nC 0.62 0.38 <0.0001 31.56nC 

Post TECAP C-level(audiologist) 222 0.99 0.13 11.76nC 2.59nC 0.47 0.22 <0.0001 27.35nC 

All TECAP C-level(audiologist) 519 1.48 0.10 6.16nC 2.04nC 0.53 0.28 <0.0001 31.21nC 

Pre Norm.TECAP Norm.C-level(audiologist) 297 0.34 0.02 0.66 0.02 0.71 0.51 <0.0001 0.11 

Post Norm.TECAP Norm.C-level(audiologist) 222 0.54 0.05 0.46 0.05 0.62 0.38 <0.0001 0.22 

All Norm.TECAP Norm.C-level(audiologist) 519 0.42 0.02 0.58 0.02 0.63 0.40 <0.0001 0.17 

 

Table 3. Results of the regression analysis for prelingual, postlingual and all 
patients considered in this study. N represents the number of electrodes, a and 
b indicate the slope and the y-intercept of the regression line, respectively. 
SE(a) and SE(b) are the standard errors of a and b, respectively. The 
parameters r, R2 and p are the correlation coefficient, the coefficient of 
determination and the probability associated with the null hypothesis of 
statistical independence, respectively. The semi-width of the 95% confidence 
intervals is also shown. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Subjects  N mean(%) std(%) P50 (%) P80(%) P95(%) 

Pre REC-level(predicted) 297 42.70 38.59 31.10 63.30 124.80 

Post REC-level(predicted) 222 45.22 36.33 36.37 70.93 119.86 

All  REC-level(predicted) 519 43.78 37.62 32.28 68.00 124.78 

Pre RENorm.C-level(predicted) 297 4.24 4.02 3.06 6.84 12.36 

Post RENorm.C-level(predicted) 222 8.36 8.38 6.54 12.90 23.16 

All RENorm.C-level(predicted) 519 6.00 6.59 4.08 9.72 18.06 

 

 

Table 4. Analysis of the relative error of ECAP-based C-levels (upper three 
rows) and normalized C-levels obtained using the proposed ECAP-based fitting 
procedure (lower three rows) for pre-lingual, post-lingual and all subjects 
included in this study. The number N of electrodes, the mean and the standard 
deviation of the relative error are indicated. P50, P80 and P95 are the 50th, 80th 
and 95th percentiles, respectively.  

 

 

 

 

 

 

 

 

 

 



 

 

   Without Normalization   eq. (6) (7) With Normalization   eq. (11) (12) 

Id pre/pos N MeanRE MaxRE NRE>20% MeanRE MaxRE NRE>20% 

1 pre 9 13.8  55.3  1 2.8  11.4  0 
2 pre 11 50.8  86.5  11 3.4  6.9  0 

3 pre 10 52.6  56.0  9 4.1  7.0  0 

4 pre 12 42.3  84.5  12 5.9  10.5  0 

5  pre 12 11.7  17.0  0 1.9  6.7  0 

6 pre 11 107.8  186.8  11 3.7  7.6  0 

7 pre 12 17.6  26.2  7 1.6  5.0  0 

8 pre 9 25.7  49.2  9 3.4  12.6  0 

9 pre 8 21.9  79.4  3 4.7  8.7  0 

10 pre 11 29.0  47.6  9 4.6  16.5  0 

11 pre 11 20.4  74.5  4 5.9  13.4  0 

12 pre 12 26.0  40.9  8 12.3  20.6  1 

13 pre 12 72.1  107.9  12 1.6  3.4  0 

14 pre 9 126.5  154.8  9 7.5  17.9  0 

15 pre 11 19.7  36.9  6 2.1  7.8  0 

16 post 10 47.8  55.4  10 6.8  14.7  0 

17 pre 11 153.9  206.2  10 3.8  8.0  0 

18 post 11 18.5  28.0  3 5.6  12.9  0 

19 pre 12 34.8  37.7  12 2.0  6.3  0 

20 pre 11 8.7  19.6  0 3.4  12.1  0 

21 pre 10 32.2  51.3  10 4.6  12.4  0 

22 pre 11 15.4  26.6  4 4.0  8.6  0 

23 pre 9 32.7  43.7  9 1.8  9.7  0 

24 pre 12 55.5  99.8  12 9.1  22.1  1 

25 pre 12 13.7  24.0  2 3.7  10.2  0 

26 pre 12 19.7  48.9  4 4.7  9.4  0 

27 post 10 74.8  98.7  10 7.4  14.7  0 

28 post 12 149.7  201.3  11 6.8  20.1  1 

29 pre 12 65.7  97.8  12 3.1  6.9  0 

30 post 12 64.9  173.4  9 25.0  81.0  4 

31 post 11 17.2  25.6  5 5.8  10.3  0 

32 pre 12 75.2  107.3  12 5.3  12.4  0 

33 post 10 29.3  37.5  10 3.6  7.9  0 

34 post 12 29.8  49.4  9 13.1  26.3  2 

35 pre 8 23.5  49.2  4 2.7  8.3  0 

36 post 11 75.3  119.9  11 9.2  20.1  1 

37 pre 9 29.0  41.4  9 5.0  11.6  0 

38 post 10 36.0  59.4  8 8.8  23.6  1 

39 post 10 49.8  57.5  10 11.0  24.8  1 

40 post 12 72.8  95.4  12 4.5  12.6  0 

41 post 11 29.6  43.3  9 6.1  17.3  0 

42 post 10 38.9  45.3  10 5.6  20.2  1 

43 post 12 16.1  28.7  3 9.7  28.9  1 

44 post 11 23.1  62.3  4 12.5  32.0  2 

45 post 12 14.2  23.1  3 5.2  11.2  0 

46 post 12 17.6  36.8  6 12.0  18.9  0 

47 post 10 7.5  13.0  0 4.0  7.1  0 

48 post 11 76.8  92.1  11 5.9  23.1  1 

49 post 8 62.0  73.6 8 3.9 10.3 0 

Pre Mean  42.8   69.9  7.5  4.2   10.5  0.1 

Stdev  36.1   48.2  4.0  2.4   4.5  0.3 

95thpercent  125.9  187.5 12.0  9.1  20.5 1.0 

Post Mean  45.3   67.6  7.7  8.2   20.9  0.7 

Stdev  33.2   48.8  3.4  4.8   15.4  1.0 

95thpercent  77.1  172.8 11.0  13.1  31.9 2.0 

All Mean  43.9   68.9  7.6  5.9   14.9  0.3 

Stdev  34.5   48.0  3.7  4.1   11.7  0.8 

95thpercent  125.9  187.5 12.0  12.4  28.6 2.0 



 

 

 

 

Table 5. Individual subject analysis of the error associated with the ECAP-
based C-levels (left column) and with the C-level profiles predicted by the 
proposed ECAP-based fitting procedure (right column). N represents the 
number of active electrodes. The mean and maximum relative error and the 
number of electrodes with an error higher than 20% are shown. The mean, the 
standard deviation and the 95th percentile for pre-lingual, post-lingual and all 
subjects are also indicated.  

 


