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Problem (i.e. why develop LiSN-U…)

Spatial processing disorder, or SPD, is one type of CAPD.
Caused by reduced capacity to process binaural cues (ITD and IID).
Diagnosed with the LiSN-S, which measures spatial release from masking.
However, LiSN-S target sentences and distracter speech are recorded in English.
Developing LiSN-S in other languages, collecting normative and retest data and validating clinically is onerous.


‹#›
For the last 15 years at NAL we have been investigating a type of CAPD we have called spatial processing disorder, or SPD.
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Solution …
Develop a “universal” spatial processing test that can be used around the world with children and adults who don’t have English as their main language (including Indigenous Australians). 
Use consonants and vowel (CV) pairs occurring with high frequency across most languages.
Target = 30 CV tokens in pairs (e.g. /hi pu/).
Distracters =  2 x strings of 30 CV1-CV2-CV3-CV4 pseudo-words: (i.e.). E.g. /ba di nu sa/).
Normalized for equal intelligibility (n=20). 
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LiSN-U Scoring
Scoring: 
1 point for each C and/or vowel correct, in any order. 
Maximum 4 points per trial.


SE (adj)
Adaptive Target CVCV Level
Constant Distracter
Track Level (65 dB SPL)
Adaptive Procedure:
0 correct = +3 dB
1 correct = +2 dB
2 correct = +1 dB
3 correct = no change
4 correct = -2 dB


‹#›
This is the LiSN-U Test Screen
Scoring is adaptive.
Listener receives one point for each consonant and/or vowel they correctly identify.
Distracters are presented at a constant level of 65 dB SPL.
Target level starts at +10 dB SNR and goes up or down depending on how many consonants or vowels the listener correctly identifies.
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Normative Data (n = 150)
Participants:
n = 127 children (5y;0m – 12y;0m)
n = 23 adults (19y;1m – 56y;3m)

Statistical Analysis: SA (dB) vs Age
ANOVA: 
F(7,142) = 11.61, p = 0.0000
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Test-Retest Reliablity (n = 132)

Participants:
n = 109 children (5y;0m – 12y;0m)
n = 23 adults (19y;1m – 56y;3m)
Average number of days to retest: 39
Statistical Analysis: SA vs SA retest (dB)

Average improvement on retest: 0.4 dB
Repeated Measures ANOVA: 
	F(1, 131) = 2.68, p = 0.104
Multi-linear regression:
	r = 0.37, p = 0.00001
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Results from Clinical Study – Participant 1 (Male 6 yrs; 5 mths)

SV90 Z = -5.39 
SV0 Z = -1.35 
SA Z = -4.88 




LiSN-S




…. Target level at 75% correct
- - - - SRT for typical child 6 yrs; 5 mths


‹#›
For those of you familiar with LiSN-S testing you will recognize that this is a typical result for a child with SPD. The co-located LiSN-S conditions are all within the normal range, but the spatially-separated conditions are outside normal limits.
8


Thanks for listening
Support of the Australian Department of Health is greatly appreciated.
https://capd.nal.gov.au/
Poster No. 17
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Listening in Spatialized Noise –
Universal Test (LiSN-U)
Sharon Cameron, Harvey Dillon, Nicky Chong-
White, Kiri Mealings and Taegan Young


Aim
• To develop and evaluate a spatial listening test that is built upon the 


Listening in Spatialized Noise – Sentences Test (LiSN-S), but can be 
used with children and adults around the world for whom English is 
not their main language (including Indigenous Australians).


• The Listening in Spatialized Noise – Universal Test (LiSN-U) uses 
consonants and vowel (CV) pairs occurring with high frequency 
across most languages as the target and distracter stimuli.


• All stimuli were level normalized for equal intelligibility (n=20).


Normative and Test-Retest Reliability Data


Participants – Test (n=150)
• 127 children (5y;0m – 12y;0m); 23 adults (19y;1m – 56y;3m)


Participants – Retest (n=132)
• 109 children (5y;0m – 12y;0m);  23 adults (19y;1m – 56y;3m)


Results
Gender: There were 76 females and 74 males. No effect of gender was 
identified for SV90, SV0 or SA (p = 0.290 to 0.447). 


Age: There was a significant effect of age on SV90, SV0 SA score (dB) (p 
< 0.0001). See Figure 2.
Test-Retest Reliability: Mean changes in performance on retest on LISN-
U measures ranged from 0.4 dB to 1.3 dB. Reliability (r) ranged from 
0.37 to 0.63. All correlations were significant (p < 0.00001).


Contact: Sharon.Cameron@nal.gov.au


Conclusions
The ability to understand LiSN-U phonemes presented in noise 
improves with age. Cut-off scores, calculated as 2 standard deviations 
below the mean adjusted for age, were calculated for each performance 
measure. These scores represent the level below which performance on 
LISN-U is considered to be outside normal limits. 


Figure 1. LiSN-U test screen showing adaptive track of target stimuli. 


Test Stimuli and Administration


• Target = 30 CV tokens in pairs (e.g. /hi pu/) presented adaptively.


• Distracters =  2 x strings of 30 CV1-CV2-CV3-CV4 pseudo-words: 
(E.g. /ba di nu sa/) recorded in same voice (SV) as target CVs and 
presented at a constant level of 65 dB SPL.


• Test Conditions:


1. SV90 – Target at 0°; Distracters at ± 90° azimuth


2. SV0 - Target and Distracters both at 0° azimuth


• Speech Reception Threshold (SRT) = signal-to-noise ratio (SNR) 
that yields 75% intelligibility. See Figure 1.


• Stopping criteria = estimated SE < 1 dB and ≥ 17 measured trials.


• Reporting: z-scores for SV90, SV0 and spatial advantage (SA). SA is 
calculated in dB as SV0 SRT - SV90 SRT.


Future Research
To evaluate sensitivity of the LiSN-U, a study is currently in progress to 
compare LiSN-U and LiSN-S performance in children diagnosed with 
LiSN-S as having spatial processing disorder.


Figure 2. LiSN-U spatial advantage (in dB) as a function of age (n = 150).


Figure 3. LiSN-U spatial advantage (dB) with smoothed exponential curve (solid red line) 
fitted to data (n=150). Superimposed is the exponential curve (dashed red line) fitted to 
LiSN-S data (n=202) from Cameron et al. (2011)1.


LiSN-U vs LiSN-S
Analysis of LiSN-U data compared to previously published LiSN-S data1


reveals that from age 6;0 to 12;0 improvement on spatial advantage 
(SA) is approx 3.5 dB for both tests. SA is approx 6 dB bigger in LiSN-
U than LiSN-S. Presumably this is because there are fewer differences 
between target and distractor in LiSN-U than in LiSN-S (and hence 
more informational masking). If so, this may make LiSN-U an even 
more sensitive detector of SPD than LiSN-S. See Figure 3.
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