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Scientific Focus

///////// Scientific publications

Sound localization in noise and sensitivity to spec-

tral shape. Andeol G et al. Hear Res. 2013. pii: S0378- 

5955(13)00144-5.

•  Individual d ifferences exist in sound localization 

performance even for normal-hearing listeners. Some 

of these differences might be related to acoustical diffe-

rences in localization cues carried by the head related 

transfer functions (HRTF). Recent data suggest that in-

dividual differences in sound localization performance 

could also have a perceptual origin. The localization 

of an auditory target in the up/dow n and fron t/back

dimensions requires the analysis of the spectral shape 

of the stimulus. In the present study, we investigated the 

role of an acoustic factor, the prominence of the spectral 

shape («spectral strength») and the role of a perceptual 

factor, the listener’s sensitivity to  spectral shape, in 

individual differences observed in sound localization 

performance. Spectral strength was computed as the 

spectral distance between the m agnitude spectrum 

of the HRTFs and a flat spectrum. Sensitivity to spec-

tral shape was evaluated using spectral-modulatlon 

thresholds measured with a broadband (0.2-12.8 kHz) 

or high-frequency (4-16 kHz) carrier and for different 

spectral modulation frequencies (below 1 cycle/octave, 

between 1 and 2 cycles/octave, above 2 cycles/octave). 

Data obtained from 19 young normal-hearing listeners 

showed that low thresholds for spectral modulation 

frequency below 1 cycle/octave with a high-frequency 

carrier were associated with better sound localization

performance. No correlation was found between sound 

localization performance and the spectral strength of 

the HRTFs. These results suggest that differences in 

perceptual ability, rather than acoustical differences, 

contribute to Individual differences In sound localization 

performance in noise.

Using the Speech Understanding in Noise (SUN) 

Test for Adult Hearing Screening. Paglialonga A et al. 

Am J Audiol. 2013;22( 1 ): 171 -4.

#  PURPOSE: To develop a novel speech-in-noise test 

for adult hearing screening-the Speech Understanding 

in Noise (SUN) test. The goal was to design a fast, 

automated, easy-to-use test to identify d ifficu lties in 

speech communication.

METHOD: The SUN test consists of a short list of 

intervocalic consonants in noise presented in a forced- 

choice paradigm by means of a touch screen. The 

SUN test was developed and evaluated in an overall 

population of >6,000 participants. The test is available 

in various languages (i.e., English, French, German, and 

Italian) and continues to be developed in others (e.g., 

Spanish, Portuguese, and Mandarin).

RESULTS: Test tim e  was <1 m in /ear. Test-retest 

re lia b ility  was very good . The tes t show ed good 

agreement with conventional clinical measures (e.g., 

pure-tone testing, speech-in-noise testing, and self- 

reported hearing handicap). The test’s sensitivity and 

specificity to identify disabling hearing impairment were 

84% and 75%, respectively. The same results were 

obtained in low and high ambient noise.

CONCLUSION: The SUN test is fast, repeatable, easy 

to use, self-explanatory, specific to the impairment, and 

robust to ambient noise. It may be a viable approach for 

adult hearing screening in clinical as well as nonclinical 

settings.
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Gender and Chronic Tinnitus: Differences in Tinni-

tus-Related Distress Depend on Age and Duration 

of Tinnitus. Seydel C et al. Ear Hear. 2013.

•  Conflicting data about the role of gender in tinnitus 

distress exist in the literature. In addition, little is known 

about gender differences regarding age and duration 

of tinnitus. Tinnitus was shown to be related to stress 

and impairment of coping, sense of coherence, and 

personal resources. There are known differences in 

the aforementioned psychological parameters between 

man and women or among different age groups. The 

authors hypothesized that th is may also be true for 

patients with chronic tinn itus in addition to gender- 

and age-related d ifferences in tinn itus  annoyance. 

Therefore, using a large number of patients with chronic 

tinnitus, the authors analyzed pretherapeutic scores of 

tinnitus annoyance, perceived stress, proactive coping 

strategies, sense of coherence, and personal resources 

in add ition  to hearing loss and tinn itus  p itch and 

loudness in respect to gender and age of the patients 

as well as duration of tinnitus.

The s tudy  g roup  in c lu d e d  607 

female and 573 male patients who 

reported tinnitus for longer than 3 

months. The age of the patients 

ranged from 17 to 81 years in both 

gen d e r g roups. P re the rapeu tic  

sco re s  o f t in n itu s  annoyance , 

perceived stress, proactive coping 

strategies, sense of coherence, and 

personal resources as well as the 

degree of hearing loss and tinnitus 

pitch and loudness were analyzed. 

Irrespective  of age and tin n itu s  

d u ra t io n ,  w o m e n  w e re  m o re  

annoyed by tinnitus and perceived 

m ore  s tre ss  th a n  m en d id . In 

addition, women scored lower than 

men In proactive coping, sense of 

coherence, and personal resources 

but had lower levels of hearing loss and tinnitus loudness 

than men did. The differences were small, but statistically 

s ign ifican t. Analysis of three age groups revealed 

significant differences between older female and male 

patients. Tinnitus annoyance was stronger In the middle- 

age groups of women and men (45-59 years of age) than 

in younger patients and decreased again In older men 

(>60 years of age), but not in older women. Women, but 

not men, had cognitive distress scores that progressed 

with age. Older women (>60 years of age) reported more 

sleep disturbances than older men. Women had more 

somatic complaints and coped less efficiently than men, 

except for younger patients (<45 years of age). The scores 

of perceived stress decreased whereas scores of sense 

of coherence and self-efficacy increased in older men
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and women (>60 years of age). However, women scored 

worse than men did in this age group. Hearing loss was 

found to be correlated with tinnitus loudness and age 

in both gender groups. The duration of tinnitus affected 

subjective hearing problems, intrusiveness of tinnitus, 

and proactive coping. This association was in part age- 

dependent.

The authors found  gende r d iffe rences  regard ing 

tinnitus-related distress In patients with chronic tinnitus; 

however, these differences depended on age and in part 

on duration of tinnitus. Addressing these differences 

could result in improved, tailored therapy approaches. 

For instance, applying physical exercise and relaxation 

techniques could be of special help for older women to 

reduce their somatic complaints and sleep disturbances. 

Similarly, cognitive behavioral therapy could reduce their 

cognitive distress. Therapy for younger patients should 

in particular include stress management.

Identifying M icroRNAs Involved in Degeneration  

of the Organ of Corti during Age-Related Hearing 

Loss. Zhang Q et al. PLoS One. 2013;8(4):e62786.

•  MicroRNAs (miRNAs), a class of short non-coding 

RNAs that regulate the expression of mRNA targets, are 

important regulators of cellular senescence and aging. 

We questioned which miRNAs are involved in age-related 

degeneration of the organ of Corti (OC), the auditory 

sensory epithelium that transduces mechanical stimuli 

to electrical activity in the inner ear. Degeneration of the 

OC is generally accepted as the main cause of age- 

related hearing loss (ARHL), a progressive loss of hearing 

in individuals as they grow older. To determine which 

miRNAs are involved in the onset and progression of 

ARHL, miRNA gene expression in the OC of two mouse 

strains, C57BL/6J and CBA/J, was compared at three 

different ages using GeneChip miRNA microarray and 

was validated by real-time PCR. We showed that 111 and 

71 miRNAs exhibited differential expression in the C57 

and CBA mice, respectively, and that downregulated 

m iRN As su b s ta n tia lly  ou tn u m b e re d  upregu la ted  

miRNAs during aging. miRNAs that had approximately 

2-fold upregulation included members of miR-29 family 

and miR-34 family, which are known regulators of pro- 

apopto tic  pathways. In contrast, miRNAs that were 

downregulated by about 2-fold were members of the miR- 

181 family and miR-183 family, which are known to be 

important for proliferation and differentiation, respectively. 

The sh ift o f m iRNA expression favoring apoptosis 

occurred earlier than detectable hearing threshold 

elevation and hair cell loss. Our study suggests that 

changes in miRNA expression precede morphological 

and functional changes, and that upregulation of pro- 

apopto tic  miRNAs and dow nregula tion of miRNAs 

prom oting proliferation and differentia tion are both 

involved in age-related degeneration of the OC.

K 9  A U D IO  IN FO S I N°81 I SEPTEMBER 2013


