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Part –A 

1.0. Title of the Project : Relation between dementia in older adults on specific test of auditory 

processing 

Area of Research : a) Speech, Language, Hearing 

1.1. Principal Investigator : Prof. Asha Yathiraj, Professor of Audiology, AIISH, Mysuru 

                                               Dr. V. Ramya, Lecturer, Department of Speech language and          

                                               hearing sciences, Sri Ramachandra University, Chennai 

1.2.  Principal Co-Investigator(s) : Prof. R. Sathianathen, Professor of Psychiatry & Senior  

                                                           Consultant, Sri Ramachandra University, Chennai 

1.4. Collaborating Institution : Sri Ramachandra University, Chennai 

1.5. Total Grants Required :  ₹ 488000 (Four Lakh eighty eight thousand only) 

1.6. Duration of the Project : 12 Months 

2.0. Project Summary : 

It has been reported by Jerger, Stach, Pruitt, Harper, and Kirby (1989) and Jerger, Jerger, 

Oliver, and Pirozzolo (1989) that auditory processing abilities are affected in older individuals 

despite them having near normal hearing.  One of the reasons noted for this reduced auditory 

processing abilities is the cognitive decline in these individuals (van Rooij & Plomp, 1990, 1991, 

1992; van Rooij, Plomp, & Orlebeke, 1989).  The current project aims to find a relationship 

between dementia in older adults and specific auditory processing abilities such as temporal 

processing, binaural integration, auditory separation / closure and auditory interaction.  This will 

help in delineating the effect of dementia on auditory processing abilities in older adults.  Older 

individuals above the age of 60 years categorized as having or not having dementia by a 

psychiatrist, will be administered tests of auditory processing by an audiologist.  The presence of 

dementia will be confirmed by a psychiatrist using both behavioural and non-behavioural tests.  

The study will determine whether there exists a difference in quantum and severity of specific 

auditory processes in older individuals with and without dementia.  The study will also provide 

information regarding the difference in auditory processes that are affected in individuals with 



2 

 

and without dementia.   This will enable making recommendations for rehabilitation of auditory 

processes in older adults with dementia.   

3.0. Introduction 

3.1. Definition of the problem 

Dementia is defined as „deterioration of intellectual capacity that includes serious 

involvement in at least three of the following five areas: cognition, memory, language, visual-

spatial skills and personality‟ (Beck, Benson, Scheibel, Spar, & Rubenstein, 1982, p. 231).  

Auditory processing abilities have been reported to be affected in individuals with dementia 

(Gates, Anderson, Feeney, McCurry, & Larson, 2008; Gates, Anderson, McCurry, Feeney, & 

Larson, 2011; Krishnamurti, Snell, King, & Drake, 2013; Strouse, Hall, & Burger, 1995).   

3.2. Objectives 

The objectives of the study are to compare the performance of older individuals with 

dementia on specific auditory processing abilities (temporal processing, binaural integration, 

auditory separation / closure and auditory interaction) with the performance of those without 

dementia. 

3.3. Review of status of research and development in the subject 

Research on auditory processing abilities in older individuals has gained considerable 

impetus in the recent past.  These studies have focused on those without additional problems 

such as dementia.  Research on auditory processing abilities on those with dementia is relatively 

sparse, especially in India. 

3.4. International and national status 

In one of the earliest studies assessing central auditory processing in individuals with 

Alzheimer‟s disease Strouse et al. (1995) reported that majority of the participants with 

Alzheimer disease failed on all the tests of central auditory processing. The tests that were 

administered included synthetic sentence identification with ipsilateral competing message (SSI-

ICM), dichotic sentence identification (DSI), dichotic digits test (DDT), pitch pattern sequence 

(PPS), and the duration pattern test (DPT).  They also reported increased asymmetry in the 

performance between the two ears.  Among the tests administered, the performance of the group 
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with Alzheimer disease on dichotic digit test was reported to be poorer compared to the other 

tests.  The performance on pitch pattern sequence was similar between the groups with and 

without Alzheimer disease.  From the results they indicated a significant association between 

Alzheimer disease and central auditory processing disorder. 

 Gates et al. (2008) studied central auditory processing in individuals with memory loss 

but without the diagnosis of Alzheimer-type dementia.  They assessed 313 older individuals aged 

between 71 to 99 years on tests of auditory processing including two dichotic tests and a 

monaural speech test with competing message.  Additionally, test to assess cognitive functioning 

were also used.  They reported that for groups with and without memory impairment, the scores 

were poorer compared to the control group.  The differences in scores of the control and target 

groups were found to be largest for dichotic sentence identification test while largest difference 

in scores was reported on SSI-ICM for the groups with and without memory impairment.  Based 

on the results of their study Gates et al. suggested that SSI-ICM when there was progression in 

the memory impairment to the diagnosis of Alzheimer dementia.  

In a later study by Gates et al. (2011) evaluated if central auditory dysfunction was an 

early manifestation of Alzheimer dementia and testing for these could help in early identification 

of cognitive disorders.  Using the similar methodology as in their earlier study (Gates et al., 

2008) it was reported that moderate impairment on dichotic sentence identification test was 

associated with an increased risk of Alzheimer dementia.  Moderate impairment on Dichotic 

digit test was also reported to be associated with increased risk.  However they reported that 

when the scores were less than 50% this test was not a good predictor.  Additionally, the SSI-

ICM was also reported not to be a good predictor.  Based on the results they concluded that 

severe central auditory dysfunction measured using dichotic sentence identification test was a 

strong predictor of Alzheimer dementia up to three years later. 

 Krishnamurti et al. (2013) assessed auditory processing abilities of monaural closure, 

monaural separation, binaural integration, and binaural separation in two groups of listeners.  

One groups consisted of individuals diagnosed with Alzheimer‟s disease and the other without.  

They found significant difference between the two groups on monaural closure abilities whiles a 

similar difference was not reported for the other skills.  They also reported a significant reduction 

in the scores of the left ear of individuals with Alzheimer‟s disease on all the skills assessed.   
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From the review of literature it can be concluded that auditory processing abilities are affected in 

older individuals with dementia. The auditory processes that are reported to be affected include 

binaural integration and monaural closure.  The studies reviewed were carried out overseas and 

there is a dearth of similar studies in Indian scenario. 

3.5. Importance of the proposed project in the context of current status 

Studies reported in the literature indicate that central auditory dysfunction is often 

reported in older individuals with dementia (Gates et al., 2008; Gates et al., 2011; Krishnamurti 

et al., 2013; Strouse et al., 1995).  However, most of these studies have evaluated individuals 

above the age of 70 years.  There is a need to explore if older individuals less than the age of 70 

years (60 to 70 years), diagnosed with dementia also report of similar changes in central auditory 

processing.  It is also necessary to assess if there exists difference in auditory processing abilities 

in older adults without and with dementia. 

Studies reported in literature have considered a limited number of central auditory 

processes.  Hence, there is a need to study the effect of dementia on multiple auditory processes.  

This would provide information about the differential effect of dementia on different central 

auditory processes such as temporal processing, binaural integration, auditory separation / 

closure and auditory interaction.  This information would help in providing deficit specific 

rehabilitation for older individuals with auditory processing deficits. 

Aim 

The current study aims to compare specific auditory processing abilities (temporal 

processing, binaural integration, auditory separation / closure and auditory interaction) of older 

individuals with dementia with those without dementia. 
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4.0. Work Plan 

4.1. Method 

The study will be carried out in a hospital setup where facilities for both audiological  

assessment of hearing and auditory processing abilities as well as psychiatric evaluation of  

dementia are available. 

Participants 

Data will be collected from 50 older individuals above the age of 60 years.    The older 

individuals with be divided into two groups with 25 individuals in each group.  One group will 

consist of older adults with a diagnosis of dementia and the other group without any memory 

difficulties/impairments.  Only those with normal middle ear function will be included, as 

determined using immittance evaluation.  Participants without any reports of  otological, speech 

and language problems will only be considered.  All the participants should have studied English 

from high school onwards. 

Equipments 

 A calibrated dual channel audiometer with facility for routing recorded audio signals for 

assessing hearing thresholds and administering tests of auditory processing, 

 A calibrated middle ear analyser for assessing middle ear functioning. 

Test materials 

 Screening checklist for auditory processing in Adults, SCAP-A (Vaidyanath & Yathiraj, 

2014) 

 Gap-In-Noise test (Musiek et al., 2005) to assess temporal resolution abilities 

 Dichotic digit test (Shivashankar & Herlekar, 1991) / Dichotic CV test (Yathiraj, 1999) to 

assess binaural integration abilities. 

 Speech-in-noise test in Indian English (Yathiraj, Vanaja, & Muthuselvi, 2010) to assess 

auditory separation / closure  
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 Test to assess cognitive status/ dementia including Mini Mental state examination, 

Rowland Universal Dementia assessment scale, Montreal cognitive Assessment, Frontal 

Assessment Battery.  

Procedure: 

Pure-tone air conduction and bone conduction thresholds will be obtained using the 

modified Hughson-Westlake procedure (Carhart & Jerger, 1959).  Air conduction thresholds will 

be established for frequencies between 250 to 8000 Hz at octave intervals.  Bone conduction 

thresholds will be established for frequencies of 250 to 4000 Hz at octave intervals. 

Middle ear function will be assessed using a calibrated immittance meter.  Tympanogram 

will be obtained with a 226 Hz probe tone.  Ipsilateral and contralateral reflex thresholds will be 

established for frequencies of 500, 1000, 2000 and 4000 Hz. 

Gap-In-Noise test will be used to assess the temporal resolution abilities.  The CD 

version of the test will be presented at 50 dB SL (re: PTA).  Each ear will be evaluated separately 

under headphones.  The minimum gap duration which is identified minimum 4 times out of the 6 

presentations will be considered as the gap detection threshold. 

Dichotic Digit test / Dichotic CV test will be used to assess binaural integration abilities.  

The CD version of the test will be presented at 40 dB SL (re: PTA) using a headphone.  Single 

correct score for the two ears and the double correct scores will be obtained. 

Speech –in-noise test in Indian English (SPIN-IE) will be administered at 40 dB SL (re: 

SRT) to assess auditory separation / closure abilities.  Each ear will be assessed separately under 

headphones.  The test consists of monosyllabic words in English presented at 0 dB signal-to-

noise ratio.  Each correct response will be given a score of 1 and every incorrect response a score 

of 0. 

MLD or Filtered Speech test will be administered to assess auditory interaction.  The test 

will be done under headphones with the signals being routed through a two channel audiometer.  

A narrow-band noise centered around 500 Hz will be presented binaurally at 40 dB SL.  .  

Tests to assess dementia: To diagnose individuals with dementia, both behavioural and 

non-behavioural evaluations will be carried out by a psychiatrist.  The behavioural assessment 

will include the administration of Mini Mental state examination (Folstein, Folstein, & McHugh, 
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1975), Rowland Universal Dementia assessment scale (Storey, Rowland, Conforti, & Dickson, 

2004), Montreal cognitive Assessment (Nasreddine et al., 2005), and Frontal Assessment Battery 

(Dubois, Slachevsky, Litvan, & Pillon, 2000).  In addition to these radiological information 

(CT/MRI) will also be used to ascertain the diagnosis of dementia.  

Analyses 

Data obtained from the two groups of older individuals will be tabulated and the data will 

be analysed using SPSS 18 software.  Descriptive and analytical statics will be obtained.  

Descriptive statistics will include mean and standard deviations.  Appropriate inferential statics 

will be obtained. 
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4.2  Time schedule of activities giving milestones (also append a bar diagram)  

Review of literature  8 Weeks / 2 Months  

Recording and analyses of data  24 Weeks / 6 Months  

Data interpretation and report writing  16 Weeks / 4 Months  

 

5.0  Budget summary  :  

Item  Expenditure  

Salaries  

Designation(No. of persons)* Monthly Emoluments * No. of 

months  

M.Sc. (Audiology ) 

1*34,000*12= 4,08,000 

0 2 4 6 8 10 12

Review of literature 

Recording and analyses of data 

Data interpretation and report writing 

Duration (Months)

http://dx.doi.org/10.1121/1.402628
http://dx.doi.org/10.1121/1.398744
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Consumables  20,000 

Travel  10000 

Other costs (specify) Testing charges with 50% concession 

**cost of the testing incurred towards the use of the facility and 

infrastructure.  This amount allotted is approximately 50% of the 

cost that would be charged for a complete clinical evaluation. 

50,000 

Total  4,88,000 

6.0  Implications of the results of the study (Illustrative)  

a) Presentation of scientific papers in professional seminars / 

publication of articles  

Yes 

b) Discussion with professionals  Yes 

c) To utilize the results in the development of remediation  Yes 

  

7.0  Utilization of results of the study  :   

The findings of the study will be utilized in determining the auditory process that is most likely 

to be affected in older individuals with dementia.  The information will be used for counselling 

individuals with the condition as well as their family.  In addition, based on the findings of the 

study, recommendations for rehabilitation can be made so as to reduce the impact of the 

condition.  The outcome of the study will also be published in a reputed journal.  
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Role of Investigators in the project 

Prof Asha Yathiraj (Principal investigator 1): 

 Designing of the study 

 Coordinating data collection 

 Analysis of data 

 Writing of report 

Ramya V (Principal investigator 2): 

 Designing of the study 

 Supervision of data collection at SRU, Chennai 

 Coordinating between the investigators 

 Analysis of data 

 Writing of report 

Dr. R. Sathianathen (Co-investigator): 

 Designing of the study- Psychiatric evaluation 

 Diagnosing individuals with dementia  

 Referring clients  

 

Part B 

1.0  Personal profile of Principal Investigators and Principal Co-Investigators  

1.1  Personal profile of Principal 

Investigators  

 

1.1.1  Name  Prof. Asha Yathiraj 

1.1.2  Date of birth : 10.05.1960 Age: 56 years  

1.1.3  Present Position held  Professor of Audiology 

1.1.4  Institution  All India Institute of Speech and 

Hearing 
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1.1.5  Whether belongs to SC/ST  No 

1.1.6  Academic & Professional Career  

Academic  

 

Degree / Position Held  Year  University / Institution  

Ph.D (Sp & Hg) 1995 University of Mysore 

Professional  

Degree / Position Held  Year  University / Institution  

Degree / Position Held 

Ph.D (Sp & Hg) 

Year 

1995 

University / Institution 

University of Mysore 

1.1.7  Projects completed (Principal 

Investigator)  

Nine 

1.1.8  Projects completed (Co-investigator)  : - 

1.1.9  Doctoral theses guided  : 7 

1.1.10  Doctoral theses under progress  : 2 

1.1.11  Master‟s dissertation guided  : 42 masters dissertations 

28 masters independent projects 

1.1.12  Master‟s dissertation under progress  : 3 

1.1.13  Publication in journals  : 30 

1.1.14  Books edited, monographs  : Edited 5 books &  

Editor of 2 journals 

1.1.15  Awards  - 2 international best paper 

awards 

- 8  national best paper awards  

Prof. Padmashri S Kameshwaran 

Oration award 

1.1.16  Memberships  -  ISHA 

- CIGI 

1.1.17  Others  : 48 publications in books/ 

monographs/ proceedings of 

seminars 

1.1.18  Other research projects as Co- : - 
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Investigators (ARF, Extra Mural)  

1.1.19  Principal Investigator address  : Dr. Asha Yathiraj 

AIISH 

Manasagangothri 

Mysore -570006 

Telephone : Landline  : 2502180 Mobile: 9448219811 

E-mail  : asha_yathiraj@rediffmail.com 

 

1.2  Personal profile of Principal Investigator :  

1.2.1  Name  : Dr. V. Ramya 

1.2.2  Date of birth : 03.02.1987 Age: 29 years 

1.2.3  Present Position held  :  Lecturer 

1.2.4  Institution  : Sri Ramachandra University 

1.2.5  Whether belongs to SC/ST  : No 

1.2.6  Academic & Professional Career:  

Academic  

Degree / Position Held  Year  University / Institution  

PhD (Junior Research 

Fellow) 

2011 All India Institute of Speech & Hearing 

Professional  

Degree / Position Held  Year  University / Institution  

 Lecturer in Audiology 2015 Dr. SR Chandrasekhar Institute of Speech 

and Hearing 

Research 

Officer/Audiologist Grade 

I 

2010 All India Institute of Speech & Hearing 

1.2.7  Projects completed (Co-

investigator)  

: Nil 

1.2.8  Master‟s dissertation guided  Nil 

1.2.9  Publication in journals  : 3 

mailto:asha_yathiraj@rediffmail.com
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1.2.10  Principal Investigator 

address  

: Department of Speech Language and 

Hearing Sciences, Sri Ramachandra 

University, No 1 Ramachandra Nagar, Porur, 

Chennai- 600116 

Telephone : Landline  :  Mobile: 8105737392 

E-mail  : ramyavaidyanath@gmail.com 

1.3  Details of Projects on hand (clearly 

indicating the title, funding agency, 

duration, grants current status and 

other relevant information)  

Nil 

1.4  Details of project completed 

during last five years (clearly 

indicating the title, funding agency, 

duration, grants and other relevant 

information)  

Nil 

1.5  Publications of the investigators 

during last 5 years 

Enclosed 

 

1.2  Personal profile of Principal Investigator :  

1.2.1  Name  Prof. R. Sathianathen  

1.2.2  Date of birth : 06.02.1953 63 years 

1.2.3  Present Position held  Professor of Psychiatry & Senior Consultant 

1.2.4  Institution  : Sri Ramachandra University 

1.2.5  Whether belongs to SC/ST  : No 

1.2.6  Academic & Professional Career:  

Academic  

Degree / Position Held  Year  University / Institution  

 

M.P.H 1990 University of North Carolina,  

M.D  1980 University of Madras, 

D.P.M 1977 University of Madras, 

M.B.B. 1969 University of Madras, 
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Professional 

Degree / Position Held  Year  University / Institution  

Head of the Department 2011 Geriatric Care Clinic (GCC), Sri 

Ramachandra Medical Centre 

Professor of Psychiatry & 

Senior Consultant 

2011 Sri Ramachandra Medical Centre Hospital 

Emeritus Professor of 

Psychiatry  

2011 Dr. MGR  Medical University 

Director 2008 Institute of Mental Health 

1.2.7  Projects completed (Co-

investigator)  

: Nil 

1.2.8  Master‟s dissertation guided  Nil 

1.2.9  Publication in journals  :  

1.2.10  Principal Investigator 

address  

: Department of Psychiatry,  

Sri Ramachandra Medical University, 

 No 1 Ramachandra Nagar, Porur, Chennai- 

600116 

Telephone : Landline  :  Mobile: 9841019910 

E-mail  : sathianathen@yahoo.com 

1.3  Details of Projects on hand (clearly 

indicating the title, funding agency, 

duration, grants current status and 

other relevant information)  

Nil 

1.4  Details of project completed 

during last five years (clearly 

indicating the title, funding agency, 

duration, grants and other relevant 

information)  

Nil 
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1.5  Publications of the investigators 

during last 5 years 

Nil 
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Publications of Prof. Asha Yathiraj 

International: 

1.  Maggu A. R. & Yathiraj A., (2011).  Effect of Noise Desensitization Training on Children 

with Poor Speech-In-Noise Scores.  Canadian Journal of Speech-Language Pathology and 

Audiology, Vol. 35(1), 56-63. 

2.  Yathiraj, A., & Maggu, A. R. (2012). Screening Test for Auditory Processing (STAP): 

Revelations from Principal Component Analysis. SSW report, 34(3), 18-23. 

3.  Pottackal Mathai, J., & Yathiraj, A. (2013). Effect of temporal modification and vowel 

context on speech perception in individuals with auditory neuropathy spectrum disorder 

(ANSD). Hearing, Balance and Communication, 11(4), 198-207.  

4.  Mathai, J. P., & Yathiraj, A. (2013). Audiological Findings and Aided Performance in 

Individuals with Auditory Neuropathy Spectrum Disorder (ANSD) – A Retrospective Study. 

Journal of Hearing Science, 3(1), 18-26.  

5.  Yathiraj, A., & Maggu, A. R. (2013). Comparison of a screening test and screening checklist 

for auditory processing disorders. International journal of pediatric otorhinolaryngology, 77, 

990–995. 

6.  Yathiraj, A., & Rao, A. (2013). Preprocessing strategies and Speech perception in Cochlear 

Implant users. Journal of Hearing Science, 3(2), 50-59 

7.  Yathiraj, A., & Maggu, A. R. (2013). Screening Test for Auditory Processing (STAP): A 

Preliminary Report. Journal of the American Academy of Audiology, 24(9), 867-878. 

8.  Yathiraj, A., & Maggu, A. R. (2014). Validation of the Screening Test for Auditory 

Processing (STAP) on school-aged children. International Journal of Pediatric 

Otorhinolaryngology, 78(3), 479-488. doi:10.1016/j.ijporl.2013.12.02 

9.  Vaidyanath, R., & Yathiraj, A. (2014). Screening Checklist for Auditory Processing in 

Adults (SCAP-A): Development and preliminary findings. Journal of Hearing Science, 4(1), 

34-43.  
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10.  Vaidyanath, R., & Yathiraj, A. (2014). Relation between two scoring procedures to assess 

auditory memory and sequencing abilities. Journal of Hearing Science, 4(4), 9-20. 

11.  Vaidyanath, R., & Yathiraj, A. (2015). Comparison of Performance of Older Adults on Two 

Tests of Temporal Resolution. American Journal of Audiology, 1-10. doi:10.1044/2015_AJA-

14-0064 

12.  Pillai, R., & Yathiraj, A. (2015). Auditory, visual, and auditory-visual processing 

performance in typically developing children: Modality independence versus dependence. The 

Journal of the Acoustical Society of America, 137(2), 923-934. doi.org/10.1121/1.4906832. 
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