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People with asymmetric hearing loss with one unaidable and one aidable ear have
reduced speech intelligibility for several reasons: the inability to separate background noise from the signal of interest, the lack of binaural summation effect, and
difficulties hearing the signal of interest coming from the side of the unaidable ear.
This type of hearing loss may have considerable consequences to individual’s lifestyle. Regularly missing out on conversation, or finding communication in particular situations unusually demanding and fatiguing, heightens the risk of withdrawal,
which may impact work, family, and social life.

Six listeners between 63 – 78 yr (mean = 69 yr, SD = 5.5) with asymmetric sensorineural hearing loss (various etiologies) participated in the study. On average, the
participants had worn hearing aids for 10.3 yr (SD = 6.4 yr). Five participants had
the right ear as the better ear while one had the left ear as the better ear. One participant’s pure tone average was about 60 dB HL in the poorer ear, but he was included in the study because his speech discrimination in that ear was poor (20%).
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ORCA-NST nonsense syllable test
was presented in quiet at 50 dB
SPL from the side of unaidable ear.
This test consists of 32 nonsense
syllable words (CVCVC) including
25 consonants found in American
English. Both the WIDEX DREAM
HA and the WIDEX CROS used Locator microphone.
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Figure 6: Speech identification in the quiet test

The vowel and consonant identification accuracy for different listening conditions
were displayed in Figure 7.
Figure 4: Hearing in the noise test

• The participants own aid provided no significant benefit for consonants. The use of
WIDEX DREAM improved the consonant identification performance by 30% compared to subjects’ own aid. This improvement was achieved with the default WIDEX gain. The fitting software allows the clinician to select increased gain for soft
sounds, but this option was not used in the current study.
• The use of WIDEX CROS improved the consonant identification performance by
46.7% compared to no amplification. The improvement was 10.5% compared to
when they only used amplification (WIDEX DREAM) on the better (hearing impaired) ear.
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Figure 2. BiCROS system. The transmitter is placed behind the
deaf ear. Here it detects sound and wirelessly transmits it to the

50% correct sentence identification.

Figure 5: Average speech reception threshold (50% correct) in dB SNR in the HINT test
for different listening conditions. Speech was presented from the unaidable ear side.

Figure 5 summarized the SNR required for 50% correct identification on the HINT
across various hearing aid conditions. A lower SRT suggests better performance.
• The SRTs at the different listening conditions were: 11.1 dB (Unaided), 9.3 dB (Own
aid), 8.8 dB (Omni) 8.1 dB (Locator), 6.7 dB (CROS Omni, HA Omni), 6.2 dB
(CROS Loc, HA Omni), 5.3 dB (CROS Omni, HA Loc), 3.3 dB (CROS Loc, HA Loc).
• The use of WIDEX CROS improved the performance up to 7.9 dB compared to no
amplification (p<0.05). The improvement was up to 5.5 dB compared to when
only using amplification on the better (hearing impaired) ear (p<0.05).
• The CROS users demonstrated the best performance when using the Locator
(fully adaptive directional) microphone both in the WIDEX CROS transmitter
and in the DREAM hearing aid. The use of the Locator microphone in the WIDEX
CROS improved the performance by 2.0 dB compared to when using omnidirectional microphone in the CROS transmitter.
• The use of WIDEX CROS improved the SNR over the unilateral fitting by 4.8 dB
when both microphones on the BiCROS system were directional even when the
hearing aid in unilateral fitting had a directional microphone.

Figure 7: Average consonant and vowel identification performance in the ORCA-NST test for
different listening conditions. Speech was presented at 50 dB SPL from the unaidable ear side.

CONCLUSIONS
The new WIDEX CROS offers superior technology to help minimize the detrimental
effects of asymmetric hearing loss with one unaidable ear by wirelessly transmitting sound from the side of the unaidable ear to the user’s aidable or normal-hearing ear. The objective of the current study was to determine the improvement of
speech intelligibility when using this device. The results from the objective testing
showed that the WIDEX CROS improved the participants’ speech intelligibility significantly in quiet and in noise when speech was presented to the unaidable ear. WIDEX
CROS includes a choice of fully adaptive directional microphone (Locator) in the
transmitter. This feature was demonstrated to provide an additional improvement
in speech-in-noise performance compared to when using omnidirectional microphone in the CROS transmitter.
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