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Introduction
Understanding speech in background noise is hard for 

everyone, but especially for children with language-based 
learning impairments, individuals with hearing loss, and older 
adults (I can hear but I cannot understand what was said) [1]. 
They have particular difficulty understanding rapid speech, 
especially the rapidly-changing parts of speech contained in 
consonant-vowel transitions [2]. So older adults (over 65 years 
old) commonly report having speech understanding difficulty 
in presence of background noise or simultaneous competing 
sound sources [3]. Older adults have special problem in cocktail 
party effect [4]. Peripheral hearing lossexplains some of this 
difficulty but speech-in-noise (SIN) perception difficulty can be 
seenin older adults with normal audiometric thresholds [5,6]. 
Therefore, speech recognition performance especially in noise 
(signal to noise loss or SNR loss) cannot be predicted simply 
with audiogram. One of the factors affecting speech perception 
in noise is cognitive processing problems in older adults [3]. The 
ability to understand speech in noise is a product of a complex 
relation of sensory and cognitive factors. Three hypotheses 
explain the mechanisms of hearing in noise difficulties in 
elderly: peripheral, central, and cognitive processes [7]. It is said  

 
that even lifestyle factors are important for speech perception in 
noise in elderly (for example effects of exercise on overall health 
and cognitive health) [8]. 

It has been shown that older adults distracted more with 
semantic content of background noise or competing signals 
than younger adults, that is a cognitive factor [9]. Older adults 
who have experienced memory or attention deficits are more 
affected by hearing loss [10]. Aging may affect speech-in-noise 
perception and central auditory processing in individuals with 
and without hearing loss [3]. Speech perception in noise may 
also be affected by changes in central auditory processing. 
Aging affects the ability to process pitchcues [11] and temporal 
processing [5]. Pitch cue deficits make it difficult for an older 
adult to follow a single voice from simultaneous competing 
voices [12]. 

Older adults cannot use pitch cues for informational 
unmasking [13]. Temporal processing also changes with age. 
Decline in temporal resolution has been found in old age, not 
only in humans but also in animal studies[5], and gap detection 
threshold is used for measuring temporal resolution and it is 
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highly related to speech perception in noise [3,6]. Temporal 
processing is important for receiving and perceiving fast 
changing acoustic transitions in consonants [3,14]. Other 
temporal processing disorder (temporal resolution) in older 
adults is neural representation impairment of voice-onset-time 
contrasts [15]. Older adults have slower neural processing [1]. 
Subcortical representation of speech in old adults is different 
from young adults and this can cause speech perception difficulty 
in noisy environments/in competition [3].

Tests for Speech Perception in Noise
There are four main speech perception tests in noise, including 

the Bamford-Kowal-Bench Speech-in-Noise (BKB-SIN) test, 
Hearing in Noise Test (HINT), Listening and Spatialized Noise-
Sentences test (LiSN-S), and the Pediatric Speech Intelligibility 
(PSI) test [16]. They are mainly used in children. HINT is a 
reliable and efficient measurement of speech perception in 
background noise. In addition, it provides a means for studying 
the benefits of separating the source of speech(signal) from the 
location of the noise (masker) [4].

Hearing in Noise Test (HINT)
HINT can assess speech understanding and functional 

hearing in quiet and in speech spectrum-shaped noise. There 
are ten-sentence lists with similar phonemic content [17-19]. 
Children are asked to correctly repeat the entire sentence. When 
testing in noise, the speech is fixed, typically at65 dBA, and 
presented from a loudspeaker at 0 degrees azimuth. The aim is 
finding subject intelligibility threshold (adaptive method). Noise 
maybe presented from the loudspeakers located at the front (0 
degrees) or sides (90 or 270 degrees) of the child. The test was 
designed for use with any listener including those with normal 
hearing and hearing loss [16]. HINT has been developed in many 
languages and HINT-F (Farsi) is under development.

Speech perception in noise training
Auditory training results in perceptual enhancements 

(functional and behavioral changes) as well as plasticity in single 
neurons and neuronal populations [20]. There are few studies on 
speech in noise perception training. These studies indicate that 
speech innoiseperception can improve with training using words 
or sentences in artificial listening conditions but generalization 
to untrained materials or conditions cab be limited (training is 
specific to trained speech materials and noise type) [20,21]. 

In general, long-term auditory training (musical training) 
can improve speech perception under challenging conditions 
[22,23]. One of the programs for speech perception in noise 
training is Listening and Communication Enhancement (LACE). 
This program uses open-set speech materials presented in a 
variety of difficult listening conditions often encountered in real 
life [20]. There are other formal and informal training programs 
and plans. There is a need for developing beneficial training 
programs for elderly. This can improve their quality of life and 

overall health. Another program is “clEAR”, a new customized 
training game for adults. Many people, even if they use a hearing 
aid, will still need to learn how to interpret a distorted auditory 
signal. This is especially true if they are trying to understand 
speech in a noisy environment, such as a busy restaurant. clEAR™ 
will provide a unique tool for aural rehabilitation in adults [24]. 

Conclusion
Speech perception in noise is affected in elderly and this 

impairment can be result of a complex interaction between 
peripheral, central auditory and cognitive function. Speech 
perception difficulty in noise can lead to depression, isolation 
and low quality of life in elderly. Auditory training for this 
impairment in elderly is absolutely essential.

References
1. Anderson S, N Kraus (2013) The potential role of the cABR in 

assessment and management of hearing impairment. International 
journal of otolaryngology 2013.

2. Gordon-Salant S, Yeni-Komshian GH, Fitzgibbons PJ, Barrett J (2006) 
Age-related differences in identification and discrimination of 
temporal cues in speech segments. The Journal of the Acoustical 
Society of America 119(4): 2455-2466.

3. Anderson S, Parbery-Clark A, Yi HG, Kraus N (2011) A neural basis 
of speech-in-noise perception in older adults. Ear and hearing 32(6): 
750-757.

4. Kim S, RD Frisina, DR Frisina (2006) Effects of age on speech 
understanding in normal hearing listeners: Relationship between the 
auditory efferent system and speech intelligibility in noise. Speech 
communication 48(7): 855-862.

5. Anderson S, N Kraus (2010) Sensory-cognitive interaction in the 
neural encoding of speech in noise: a review. Journal of the American 
Academy of Audiology 21(9): 575-585.

6. Gordon-Salant S, PJ Fitzgibbons (1993) Temporal factors and speech 
recognition performance in young and elderly listeners. Journal of 
Speech, Language, and Hearing Research 36(6): 1276-1285.

7. Pichora-Fuller MK, BA Schneider, M Daneman (1995) How young and 
old adults listen to and remember speech in noise. The Journal of the 
Acoustical Society of America 97(1): 593-608.

8. Anderson S, White-Schwoch T, Parbery-Clark A, Kraus N (2013) 
A dynamic auditory-cognitive system supports speech-in-noise 
perception in older adults. Hearing research 300: 18-32.

9. Tun PA, G. O’kane, A Wingfield (2002) Distraction by competing speech 
in young and older adult listeners. Psychology and aging 17(3): 453.

10. Shinn-Cunningham BG, V Best (2008) Selective attention in normal 
and impaired hearing. Trends in Amplification 12(4): 283-299.

11. Helfer KS, M Vargo (2009) Speech recognition and temporal processing 
in middle-aged women. Journal of the American Academy of Audiology 
20(4): 264-271.

12. Oxenham AJ (2008) Pitch perception and auditory stream segregation: 
implications for hearing loss and cochlear implants. Trends in 
amplification 12(4): 316-331.

13. Helfer KS, RL Freyman (2008) Aging and speech-on-speech masking. 
Ear and hearing 29(1): 87.

14. Vander Werff KR, KS Burns (2011) Brain stem responses to speech in 
younger and older adults. Ear and hearing 32(2): 168-180.

http://dx.doi.org/10.19080/GJO.2017.07.555715
https://www.hindawi.com/journals/ijoto/2013/604729/
https://www.hindawi.com/journals/ijoto/2013/604729/
https://www.hindawi.com/journals/ijoto/2013/604729/
https://www.ncbi.nlm.nih.gov/pubmed/16642858
https://www.ncbi.nlm.nih.gov/pubmed/16642858
https://www.ncbi.nlm.nih.gov/pubmed/16642858
https://www.ncbi.nlm.nih.gov/pubmed/16642858
https://www.ncbi.nlm.nih.gov/pubmed/21730859
https://www.ncbi.nlm.nih.gov/pubmed/21730859
https://www.ncbi.nlm.nih.gov/pubmed/21730859
https://www.semanticscholar.org/paper/Effects-of-Age-on-Speech-Understanding-in-Normal-Kim-Frisinaa/2fa533be4365417f8b3dddedfa023435001227cd
https://www.semanticscholar.org/paper/Effects-of-Age-on-Speech-Understanding-in-Normal-Kim-Frisinaa/2fa533be4365417f8b3dddedfa023435001227cd
https://www.semanticscholar.org/paper/Effects-of-Age-on-Speech-Understanding-in-Normal-Kim-Frisinaa/2fa533be4365417f8b3dddedfa023435001227cd
https://www.semanticscholar.org/paper/Effects-of-Age-on-Speech-Understanding-in-Normal-Kim-Frisinaa/2fa533be4365417f8b3dddedfa023435001227cd
https://www.ncbi.nlm.nih.gov/pubmed/21241645
https://www.ncbi.nlm.nih.gov/pubmed/21241645
https://www.ncbi.nlm.nih.gov/pubmed/21241645
https://www.ncbi.nlm.nih.gov/pubmed/8114494
https://www.ncbi.nlm.nih.gov/pubmed/8114494
https://www.ncbi.nlm.nih.gov/pubmed/8114494
https://www.ncbi.nlm.nih.gov/pubmed/7860836
https://www.ncbi.nlm.nih.gov/pubmed/7860836
https://www.ncbi.nlm.nih.gov/pubmed/7860836
https://www.ncbi.nlm.nih.gov/pubmed/23541911
https://www.ncbi.nlm.nih.gov/pubmed/23541911
https://www.ncbi.nlm.nih.gov/pubmed/23541911
https://www.ncbi.nlm.nih.gov/pubmed/12243387
https://www.ncbi.nlm.nih.gov/pubmed/12243387
https://www.ncbi.nlm.nih.gov/pubmed/18974202
https://www.ncbi.nlm.nih.gov/pubmed/18974202
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2987600/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2987600/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2987600/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2901529/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2901529/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2901529/
https://www.ncbi.nlm.nih.gov/pubmed/18091104
https://www.ncbi.nlm.nih.gov/pubmed/18091104
https://www.ncbi.nlm.nih.gov/pubmed/21052004
https://www.ncbi.nlm.nih.gov/pubmed/21052004


How to cite this article: Joulaie M, Zamiri Abdollahi F, Darouie A, Ahmadi T. Speech Perception Difficulty in Noise in Elderly. Glob J Oto 2017; 7(3): 
555715. DOI: 10.19080/GJO.2017.07.555715.0070

Global Journal of Otolaryngology

Your next submission with Juniper Publishers    
      will reach you the below assets

• Quality Editorial service
• Swift Peer Review
• Reprints availability
• E-prints Service
• Manuscript Podcast for convenient understanding
• Global attainment for your research
• Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
• Unceasing customer service

                   Track the below URL for one-step submission 
               https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI: 10.19080/GJO.2017.07.555715

15. Tremblay KL, M Piskosz, P Souza (2003) Effects of age and age-related 
hearing loss on the neural representation of speech cues. Clinical 
Neurophysiology 114(7): 1332-1343.

16. Schafer EC (2010) Speech perception in noise measures for children: A 
critical review and case studies. Journal of Educational Audiology 16: 
4-15.

17. Nilsson M, S Soli, D Gelnett (1996) Development and norming of a 
hearing in noise test for children. Los Angeles: House Ear Institute.

18. Nilsson M, S Soli, D Gelnett (1996) Development of the sharing in noise 
test for children (HINT-C). House Ear Institute.

19. Nilsson M, S Soli, D Gelnett (1996) Development of the Hearing in 
Noise Test for Children (HINT-C) House Ear Institute, Los Angeles, USA. 

20. Song JH, Skoe E, Banai K, Kraus N (2011) Training to improve hearing 
speech in noise: biological mechanisms. Cerebral Cortex 22(5): 1180-
1190.

21. Burke SN, CA Barnes (2006) Neural plasticity in the ageing brain. 
Nature Reviews Neuroscience 7(1): 30-40.

22. Bidelman GM, A Krishnan (2010) Effects of reverberation on brainstem 
representation of speech in musicians and non-musicians. Brain 
research 1355: 112-125.

23. Parbery-Clark A (2011) Musical experience and the aging auditory 
system: implications for cognitive abilities and hearing speech in 
noise. PLoS One 6(5): e18082.

24. Nancy Tye-Murray, B.S.S.T.T.Z., clEAR™ Offers a Customized Approach 
to Aural Rehabilitation.

http://dx.doi.org/10.19080/GJO.2017.07.555715
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/GJO.2017.04.555631
http://dx.doi.org/10.19080/GJO.2017.07.555715
https://www.ncbi.nlm.nih.gov/pubmed/12842732
https://www.ncbi.nlm.nih.gov/pubmed/12842732
https://www.ncbi.nlm.nih.gov/pubmed/12842732
http://www.edaud.org/journal/2010/4-article-10.pdf
http://www.edaud.org/journal/2010/4-article-10.pdf
http://www.edaud.org/journal/2010/4-article-10.pdf
https://www.ncbi.nlm.nih.gov/pubmed/21799207
https://www.ncbi.nlm.nih.gov/pubmed/21799207
https://www.ncbi.nlm.nih.gov/pubmed/21799207
http://www.nature.com/nrn/journal/v7/n1/full/nrn1809.html
http://www.nature.com/nrn/journal/v7/n1/full/nrn1809.html
https://www.ncbi.nlm.nih.gov/pubmed/20691672
https://www.ncbi.nlm.nih.gov/pubmed/20691672
https://www.ncbi.nlm.nih.gov/pubmed/20691672
https://www.ncbi.nlm.nih.gov/pubmed/21589653
https://www.ncbi.nlm.nih.gov/pubmed/21589653
https://www.ncbi.nlm.nih.gov/pubmed/21589653
https://otm.wustl.edu/clear-offers-a-customized-approach-to-aural-rehabilitation/
https://otm.wustl.edu/clear-offers-a-customized-approach-to-aural-rehabilitation/

	Title
	Abstract
	Keywords
	Abbreviations
	Introduction
	Tests for Speech Perception in Noise
	Hearing in Noise Test (HINT)
	Speech perception in noise training

	Conclusion
	References

