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Supplemental Material S1. Proposal for clinical use of the age norms.

Note: The tables should only be used with data collected under diagnostic conditions similar to the approach applied to the calibration sample (see Methods

section of main article for details).

(1) Compare the child’s score on one of the parameters with the age-specific 2.5th percentile (see tables on the following pages). If the child scores higher

than the 2.5 percentile, it ranges within its age norm. Scores lower than the 2.5™ percentile are indicative of a dysfunction.

(2) If the child scores below the 2.5" percentile, you can estimate its distance to the norm with the following formula:

(median — the child’s score) / (median — 2.5 percentile)

age 2.5% 0% | median
5:0 0.66 0.95
5:1 0.68 0.95
3%
5:3 0.70 0.96
= 012 | o098 |
5:;5 0.73 0.96
5:6 0.74 0.97
5:7 0.75 0.97
5:8 0.76 0.97
5:9 0.77 0.97
5;10 0.78 0.97
5;11 0.79 0.98
6:0 0.80 0.98
6:1 0.80 0.98

-2
6:3 0.82 0.98
6:4 083 | oo8 |
6:5 0.83 0.99

A score of 1 equals the 2.5%-cut-off of the norm population. Scores higher than 1 indicate dysfunction, scores lower than 1 or negative scores indicate

age-appropriate performance.

Example

A child of 5 years and 3 months obtains an intelligibility score of 0.50. Comparison with the age-specific 2.5 percentile (0.70)
shows that the child ranges below its age norm. The distance to the norm is calculated by applying the formula above: (0.96 —
0.50/(0.96 — 0.70) = 1.77.

The same child is assessed again with 6 years and 3 months. It obtains an intelligibility score of 0.60, ranging clearly below the

age-specific 2.5" percentile (0.82). The distance to the norm has become larger: (0.98 — 0.60) / (0.98 — 0.82) = 2.38.
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age | 2.5 % | median age | 2.5 % | median age | 2.5 % | median age | 2.5 % | median
3;0 0.09 0.66 550 0.66 0.95 750 0.88 0.99 9;0 0.95 1.00
31 0.13 0.68 5:1 0.68 0.95 71 0.88 0.99 9:1 0.96 1.00
_ [ 32 0.16 0.71 5:2 0.69 0.95 7;2 0.89 0.99 9;2 0.96 1.00
@ | 33 0.20 0.73 5:3 0.70 0.96 7;3 0.89 0.99 9:3 0.96 1.00
= [ 34 0.23 0.75 5:4 0.72 0.96 7;4 0.89 0.99 9;4 0.96 1.00
< |35 0.26 0.77 5:5 0.73 0.96 75 0.90 0.99 9;5 0.96 1.00
S | 36 0.29 0.78 5:6 0.74 0.97 7;6 0.90 0.99 9:6 0.96 1.00
n | 37 0.32 0.80 5;7 0.75 0.97 7,7 0.91 0.99 9;7 0.97 1.00
-2 [ 38 0.35 0.82 5:8 0.76 0.97 7;8 0.91 1.00 9;8 0.97 1.00
=2 [ 39 037 0.83 5;9 0.77 0.97 7;9 0.91 1.00 9;9 0.97 1.00
E © [ 310 [ 040 0.84 510 | 0.78 0.97 7;10 | 0.92 1.00 9;10 | 0.97 1.00
5 = [ 311 | 042 0.85 5511 | 0.79 0.98 7511 | 0.92 1.00 911 | 0.97 1.00
=2 [ 40 0.45 0.86 650 0.80 0.98 80 0.92 1.00
=R 4;1 0.47 0.87 6;1 0.80 0.98 8;1 0.93 1.00
s | 42 0.49 0.88 6;2 0.81 0.98 8;2 0.93 1.00
=2 [ 43 0.51 0.89 6;3 0.82 0.98 8:3 0.93 1.00
© | 44 0.53 0.90 6;4 0.83 0.98 8;4 0.94 1.00
= 0.55 0.91 65 0.83 0.99 8:5 0.94 1.00
S [ 46 0.57 0.91 6;6 0.84 0.99 86 0.94 1.00
o | 47 0.59 0.92 6;7 0.85 0.99 8;7 0.94 1.00
& [ 48 | 060 | 093 6:8 | 085 | 099 8:8 | 095 1.00
4;9 0.62 0.93 6;9 0.86 0.99 8;9 0.95 1.00
4;10 | 0.64 0.94 6;10 | 0.87 0.99 8;10 | 0095 1.00
411 | 065 0.94 6;11 | 0.87 0.99 8;11 | 095 1.00
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age | 2.5 % | median age | 2.5 % | median age | 2.5"8 % | median age | 2.5" % | median
350 2.66 3.37 5;0 3.11 3.87 750 3.49 4.25 9;0 3.81 4.55
3;1 2.68 3.39 5:1 3.13 3.89 7;1 3.50 4.27 9;1 3.82 4.56
3;2 2.70 3.42 5;2 3.14 3.91 752 3.52 4.28 9;2 3.83 4.57
3;3 2.72 3.44 5;3 3.16 3.93 7;3 3.53 4.30 9;3 3.85 4.58
3:4 2.74 3.46 5:4 3.18 3.94 7;4 3.55 4.31 9:;4 3.86 4.59
_ 3;5 2.76 3.49 5;5 3.19 3.96 ) 3.56 4.32 9;5 3.87 4.60
S 3;6 2.78 3.51 5:;6 3.21 3.98 7;6 3.58 4.34 9;6 3.88 4.61
= 357 2.80 3.53 5;7 3.23 3.99 757 3.59 4.35 9,7 3.89 4.62
z 3;8 2.82 3.55 5;8 3.24 4.01 7:8 3.60 4.36 9;8 3.90 4.63
&= 359 2.84 3.57 5;9 3.26 4.03 7;9 3.62 4.37 9;9 3.92 4.64
E 3;10 2.86 3.60 5;10 3.28 4.04 7;10 3.63 4.39 9;10 3.93 4.65
- 3;11 2.87 3.62 5:11 3.29 4.06 7;11 3.64 4.40 9;11 3.94 4.66
o 4;0 2.89 3.64 60 3.31 4.08 8:;0 3.66 4.41
= 41 | 2091 3.66 61 | 332 | 4.00 81 | 3.67 | 442
3 4;2 2.93 3.68 62 3.34 4.11 8:;2 3.68 4.44
= 43 | 295 | 3.0 63 | 335 | 4.12 83 | 3.0 | 445
= 4;4 2.97 3.72 6:4 3.37 4.14 8;4 3.71 4.46
" 45 | 299 | 374 6;5 | 339 | 4.15 85 | 3.2 | 447
4;6 3.00 3.76 66 3.40 4.17 8;6 3.74 4.48
457 3.02 3.78 67 342 4.18 8;7 3.75 4.49
4;8 3.04 3.80 6;8 3.43 4.20 8;8 3.76 4.50
4;9 3.06 3.82 659 3.45 4.21 8;9 3.77 4.52
4;10 3.07 3.84 6;10 3.46 4.23 8;10 3.79 4.53
4;11 3.09 3.85 6:11 3.48 4.24 811 3.80 4.54
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age | 2.5" % | median age | 2.5 % | median age | 2.5 % | median age | 2.5" % | median
350 2.23 3.13 5;0 2.91 3.77 7;0 3.44 4.23 9;0 3.86 4.57
3;1 2.27 3.16 5;1 2.93 3.79 7;1 3.46 4.25 9;1 3.88 4.58
3;2 2.30 3.19 5;2 2.96 3.81 752 3.48 4.26 9;2 3.89 4.60
353 2.33 3.22 5;3 2.98 3.83 7;3 3.50 4.28 9;3 3.91 4.61
3.4 | 236 | 3.25 54 | 3.00 | 3.85 74 | 3.52 | 430 9:4 | 392 | 462
3;5 2.39 3.28 5;5 3.03 3.87 7;5 3.54 431 9;5 3.94 4.63
3;6 2.42 3.31 5;6 3.05 3.90 7;6 3.55 4.33 9;6 3.95 4.64
7= 3;7 2.45 3.33 5;7 3.07 3.92 757 3.57 4.34 9;7 3.97 4.65
=3 3;:8 | 248 | 336 58 | 3.10 | 3.94 7:8 | 3.59 | 436 9:8 | 398 | 466
; 3;9 2.50 3.39 5;9 3.12 3.96 7;9 3.61 4.37 9;9 4.00 4.68
2 [73;10 | 253 | 342 510 | 3.14 | 3.8 710 | 3.63 | 4.39 9;10 | 4.0l 4.69
E 3;11 2.56 3.44 5;11 3.17 4.00 7;11 3.65 4.40 9;11 4.03 4.70
é 4;0 2.59 3.47 6;0 3.19 4.02 8;0 3.66 4.42
- 41 | 262 | 3.50 6;1 | 321 | 404 81 | 3.68 | 443
8 4;2 2.64 3.52 6;2 3.23 4.05 8;2 3.70 4.44
= 43 | 267 | 3.55 63 | 325 | 407 83 | 372 | 446
z 4:4 2.70 3.57 6;4 3.28 4.09 8:4 3.73 4.47
4;5 2.73 3.60 6;5 3.30 4.11 8;5 3.75 4.48
4:6 2.75 3.62 6;6 3.32 4.13 8;6 3.77 4.50
47 | 278 3.65 67 | 334 | 415 87 | 3.8 | 451
4;8 2.80 3.67 6;8 3.36 4.16 8;8 3.80 4.52
4;9 2.83 3.70 6;9 3.38 4.18 8;9 3.82 4.54
410 | 286 | 3.2 6;10 | 340 | 420 810 | 3.83 | 455
411 | 288 3.74 611 | 342 | 421 811 | 3.85 | 456
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age | 2.5" % | median age | 2.5 % | median age | 2.5 % | median age | 2.5" % | median
350 0.73 0.92 5;0 0.90 1.00 7;0 0.97 1.00 9;0 0.99 1.00
3;1 0.74 0.93 5;1 0.91 1.00 7;1 0.97 1.00 9;1 0.99 1.00
3;2 0.75 0.94 5;2 0.91 1.00 752 0.97 1.00 9;2 0.99 1.00
353 0.76 0.95 5;3 0.92 1.00 7;3 0.97 1.00 9;3 0.99 1.00
= | 34 | 077 | 0095 54 | 092 1.00 74 | 097 1.00 9:4 | 099 1.00
E 3;5 0.78 0.96 5;5 0.92 1.00 7;5 0.97 1.00 9;5 0.99 1.00
3;6 0.79 0.97 5;6 0.93 1.00 7;6 0.97 1.00 9;6 0.99 1.00
- % 3;7 0.80 0.97 5;7 0.93 1.00 757 0.98 1.00 9;7 0.99 1.00
zE | 38 | 08l 0.97 58 | 093 1.00 7:8 | 0.98 1.00 9;8 | 0.99 1.00
E 5 3;9 0.82 0.98 5;9 0.94 1.00 7;9 0.98 1.00 9;9 0.99 1.00
o2 [x10 | 082 | 098 510 | 094 1.00 710 | 0.98 1.00 910 | 0.99 1.00
8; = 3;11 0.83 0.98 5;11 0.94 1.00 7;11 0.98 1.00 9;11 0.99 1.00
> % 4;0 0.84 0.98 6;0 0.94 1.00 8;0 0.98 1.00
S [41 | 084 | 09 61 | 095 1.00 81 | 098 1.00
g E 4;2 0.85 0.99 6;2 0.95 1.00 8;2 0.98 1.00
25 [ 43 | 08 | 099 63 | 095 1.00 83 | 098 1.00
= 4:4 0.86 0.99 6;4 0.95 1.00 8:4 0.98 1.00
© [ 45 | 087 | 099 65 | 095 1.00 85 | 098 1.00
E 4:6 0.88 0.99 6;6 0.96 1.00 8;6 0.98 1.00
4 [ 47 | 088 0.99 6;7 | 096 1.00 87 | 0.99 1.00
48 | 089 | 099 6:8 | 096 1.00 8:8 | 0.99 1.00
4;9 0.89 1.00 6;9 0.96 1.00 8;9 0.99 1.00
410 | 090 1.00 6;10 | 0.96 1.00 810 | 0.99 1.00
411 | 090 1.00 611 | 097 1.00 811 | 0.99 1.00
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age | 2.5" % | median age | 2.5 % | median age | 2.5 % | median age | 2.5" % | median
350 0.63 2.36 5;0 2.21 3.43 7;0 3.28 4.14 9;0 4.00 4.60
31 | 071 2.42 5.1 | 227 | 347 731 | 332 | 416 91 | 403 4.62
3;2 0.78 2.47 5;2 2.32 3.50 752 3.35 4.18 9;2 4.05 4.63
33 | 086 | 2.52 53 | 237 | 3.54 73 | 339 | 4.20 93 | 408 | 465
34 | 094 | 257 5.4 | 242 3.57 74 | 342 | 423 9:4 | 410 | 466
o~ [ 3 [ 101 2.62 55 | 247 | 3.60 75 | 3.46 | 425 9:5 | 412 | 467
Q f 3;6 1.08 2.67 5;6 2.52 3.64 7;6 3.49 4.27 9;6 4.14 4.69
E % 3;7 1.16 2.72 5;7 2.57 3.67 757 3.52 4.29 9;7 4.17 4.70
S@ | 38 | 123 | 27 58 | 262 | 3.0 7:8 | 3.55 | 431 9:8 | 419 | 472
E 5 3;9 1.30 2.82 5;9 2.66 3.73 7;9 3.59 4.33 9;9 4.21 4.73
23 [ 310 | 136 | 2.86 510 | 271 3.76 710 | 3.62 | 435 910 | 423 | 474
E % 3;11 1.43 2.91 5;11 2.76 3.79 7;11 3.65 4.37 9;11 4.25 4.76
= E 4;0 1.50 2.95 6;0 2.80 3.82 8;0 3.68 4.39
S8 [[41 | 156 | 3.00 6;1 | 284 | 3.85 81 | 371 | 441
E 9 4;2 1.63 3.04 6;2 2.89 3.88 8;2 3.74 4.43
=2 [ 43 | 169 | 3.8 63 | 293 | 3.90 83 | 3.7 | 445
= E 4:4 1.75 3.12 6;4 2.97 3.93 8:4 3.79 4.47
8 é 4;5 1.81 3.16 6;5 3.01 3.96 8;5 3.82 4.48
4:6 1.87 3.20 6;6 3.05 3.99 8;6 3.85 4.50
47 | 193 | 324 67 | 3.09 | 401 87 | 3.88 | 452
48 | 199 | 328 6:8 | 3.13 | 4.04 8:8 | 390 | 4.54
4;9 2.05 3.32 6;9 3.17 4.06 8;9 3.93 4.55
410 | 210 | 3.36 6;10 | 321 4.09 810 | 395 | 457
411 | 216 | 339 611 | 325 | 411 811 | 398 | 458




