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ARF PROJECT PROPOSAL 
Part –A


	1.0 
	Title of the Project : ‘Exploring Real World Hearing Aid Usage and Outcome: Current Indian Scenario’

	
	

	11.3.3 
	Area of Research : Hearing/Audiology – (in specific Hearing aids )

	1.1 
	Principal Investigator and 

	1.2 
	Principal Co-Investigator(s) 

	Sl. no
	Name of the investigators

	Qualification
	Designation

	1. 
	Dr. P. Manjula
	M.Sc. (Speech & Hearing)
Ph.D. (Speech & Hearing)
	Professor of  Audiology

	2. 
	Ms. Spoorthi T
	M.Sc. (Audiology)
	Research Consultant, Research Project funded by Lamar University, Texas, USA





	1.4 
	Collaborating Institution – Collaboration with Research Consultant, Research Project funded by Lamar University, Texas, USA


	1.5 
	Total Grants Required 
(in figures and in words) : Rs. 4,85,000/- (Four lakh eighty-five thousand only)


	1.6 
	Duration of the Project: 1 year


	2.0 
	Project Summary (Max. 300 words) :
There is an increasing demand on evidence-based practice in the health sector. In the field of hearing health rehabilitation using hearing aids, audiologists need to demonstrate evidence for success with rehabilitation strategies such as hearing aid. However, with the change in trend from clinician-oriented to patient-oriented approach of rehabilitation, demonstrating real world hearing aid success is necessary rather than use of lab reports to showcase treatment efficacy. Unfortunately in India, there is a dearth of studies on hearing aid usage and outcome in day to day living. 

To this end, this study is primarily aimed to understand real world hearing aid usage using objective and subjective methods. Data logging feature in the current digital hearing aids will be the objective method, while a newly developed self-report hearing aid questionnaire along with a standard outcome inventory will serve as subjective approach. Around 24 adult hearing aid users with at least 3 months of hearing aid experience will participate. Data will be analyzed using SPSS software. 

Further, as there is a lack of sufficient insight into actual hearing aid usage and outcome issues, the second aim of this study will be to understand this concept in sufficient depth using qualitative research methods like focus group discussions and semi-structured interviews. Two focus group discussions each on real world hearing aid usage and outcome experiences will be conducted. In total 40 (10 in each group) experienced hearing aid users will take part in this. Also on 30 more participants, semi structured interview will be conducted to obtain information on outcome. Subjective experiences thus obtained will be transcribed and subjected to qualitative content analysis for interpretation. 

Outcome of this study is expected to help audiologists gain better insight into real world pros and cons of hearing aid usage/outcome and thus help improvise hearing rehabilitation strategies. 


	3.0 
	Introduction 
Primary clinical management of individuals with permanent hearing loss is fitting them with hearing aids. However, unfortunately not all the individuals fitted with hearing aids use them. Research statistics on rejection of hearing aid is really surprising. Kochkin has conducted many exclusive studies to identify the reasons behind hearing aid non-use in United States. In 2000, he reported at least 32 such reasons and identified and discussed top ten reasons. Gianopoulos, Stephens, and Davis (2002) studied 116 adults fitted with hearing aids and on follow-up they found that 66 of them were not using hearing aids. Similarly, in another study by Lupsakko Kautiainen, and Sulkava (2005), 24 out of 100 were non-users of hearing aids. Bertoli et al. (2009) conducted a study on 8707 individuals with hearing loss and found that 1086 of them occasionally or never used the hearing aids. Study results reported by Hartley, Rochtchina, Newall, Golding, and Mitchell (2010) showed that 78 people out of 322 were non-users of hearing aid on a follow-up session. 

Researchers have tried to explore reasons for such rejection of hearing aids. A number of reasons have been identified, including hearing aid value, fit and comfort and maintenance of the hearing aid, attitude, device factors, financial reasons, psycho-social/situational factors, healthcare professionals’ attitudes, ear problems, and appearance (McCormack & Fortnum, 2013). Many studies have been attempted to bring improvisation in those areas. Despite those attempts, prevalence of hearing aid is still low and the non-use of hearing aids among elderly is still of crucial issue. 
Outcome assessment is an integral component of hearing rehabilitation. The importance of outcome measurement is multifold (Abrams, 2000). Outcome measurement allows audiologists to (1) establish and follow ‘best practices’; (2) market the practice using evidence; (3) validate clinical decisions taken; (4) demonstrate treatment success to patients/their family members; (5) demonstrate service effectiveness to accrediting agencies; and (6) provide documentation to external agencies like insurers. In the field of hearing rehabilitation using hearing aids, outcomes can be measured in multiple ways including use of clinic/lab based tests (eg. speech perception tests) or methods like use of standardized self-report questionnaires or personal interviews or focus group discussions. 
3.1 Definition of the problem:
Understanding the status of hearing aid usage among adult hearing aid wearers and identifying the factors that affect hearing aid usage are necessary for devising appropriate rehabilitation strategies. This in turn helps audiologists to ensure greater use of hearing aids and possibly higher rate of hearing aid rehabilitation success. However, less focus has been given to research in this area, especially in developing countries like India. This served as a primary goal of this study which was to understand the hearing aid usage using both objective (using data logging) and subjective (using self-report questionnaire) methods. 
Common methods of hearing aid evaluation are lab-based tests. Lab-based outcome tests such as speech perception tests conducted in a sound booth, although help to gauge the benefit of using a hearing aid compared to unaided conditions, they do not always simulate real-world listening situations. Limitation in generalization is therefore a shortcoming of using solely these tests to measure hearing aid benefit. This initiated the trend of developing and using self-reported measures for evaluating outcome. 
Although, self-report measures are patient-centric and are useful in collecting information on real-life hearing aid outcome, they have some inherent limitations. Most of these tools (Eg. International outcome inventory- Hearing aids: IOI-HA, Cox et al., 2000) have objective answers where in hearing aid user has to choose the option apt to his/her situation. Objectivity of these standardized questionnaires might limit the information obtained about the ‘real’ life hearing aid usage and benefit. Also, the content in the questionnaire are mostly planned by a researcher in the field of hearing rehabilitation. Owing to the lesser participation of the hearing aid users in the development of such questionnaires, the questions though statistically valid may not give complete real-life picture. These limitations are the basis behind the secondary goal of this study which was to get comprehensive insight into the aspects related to hearing aid usage and outcome using focus group discussions and in-detailed semi structure interviews. 

3.2 The aim of the study was to uncover current scenario of real world hearing aid usage and outcome.
The objectives will include,
a. To measure and compare data-logged (objective) and self-reported (subjective) hearing aid usage measures.
b. To acquire better insights into the aspects related to ‘real world’ hearing aid usage and outcome issues through focus group discussions and in detail semi-structured interviews of hearing aid users.
c. To correlate the usage measures with reported outcome assessed using IOI-HA questionnaire.
3.3 Review of status of research and development in the subject 
In this evidence-based era, there is an increased emphasis on measurement, demonstration and documentation of the outcome success following any treatment procedures. In the hearing health care sector, evidence-based practice demands audiologists to demonstrate real world usage and outcome from hearing aids. There are multiple ways for measuring hearing aid usage and outcome. Conventionally, duration of hearing aid was measured only on the basis of self-report by patient’s (or their communication partners) themselves. However, now technological advancement has lead to development of features like data logging in hearing aids which helps to measure hearing aid usage objectively. To evaluate hearing aid outcome an audiologist can adopt either objective lab based procedures like speech perception tests or subjective methods like patient interview, hearing aid user focus group discussions or self-reports. 
Data Logging feature in the current digital hearing aids is emerging as one of the objective yet valid method for measuring hearing aid usage. With data logging feature, information on average time of hearing aid usage and duration of individual program use and volume control changes could be tracked and displayed during the follow-up appointment. These features allow for more focused communication between the hearing instrument wearer and the dispensing professionals. This information basically helps us to analyze the patient preferences in daily life and provide appropriate fine-tuning corrections and suggestions. Thus, according to Fabry (2005), data logging can be considered as a clinical tool for meeting individual listening needs of hearing aid user.
Powell et al (1999) has defined a focus group as “a group of individuals selected and assembled by researchers to discuss and comment on, from personal experience, the topic that is the subject of the research”. According to Gibbs (1997), the main purpose of focus group studies is to know about participants’ attitudes, feelings, beliefs, experiences and reactions. In practicality, the in depth information obtained through this method is not feasible using other approaches. In comparison with personal interviews, which are to obtain individual attitudes, beliefs and feelings, in a group setting, focus groups extract a multiple views and emotional inputs.
Across globe, ample numbers of researchers have tried to assess hearing aid outcome. Apart from hearing aid usage, satisfaction, benefit, improvement in quality of life and reduction in participation restriction are few of the commonly targeted outcome areas. Traditionally, the most practical and preferred method for assessing outcome is use of self-report questionnaires. However, identifying the advantage of use of focus group discussions (FGD) and personal face to face interview, recently the researchers have started using these methods as valid and appropriate tools to comprehensively understand real world hearing aid outcome 
3.4 International and national status
Status of research on hearing aid usage:
A few studies in literature have tried to explore on the usage of hearing aids using data logging in both adults and children (Gaffney, 2008; Taubman et al., 1999; Walker et al., 2013; Laplante-Lévesque et al., 2014). Some of these studies have even attempted to compare the self-report hearing aid usage details with objectively measured (data logged) values. In common, over-report of hearing aid use by the clients has been reported. Laplante-Lévesque et al. (2014) have found an average 1.2 hours of over-report of hearing aid use by adult hearing aid users. Nonetheless, they could not track the reason for such a discrepancy. Further, studies have tried to understand relationship between hearing aid usage with perceived hearing aid outcome assessed using self-report questionnaires like IOI-HA. 
Status on FGDs based hearing aid research:
Only recently, researchers in the field of Audiology have started using FGDs. In 2013, Laplante-Lévesque et al. conducted FGD on ‘Optimal hearing aid use’ having audiologists and experienced adult hearing aid users as participants and Galvez et al. organized FGD on the topic, ecological momentary assessment of hearing difficulties encountered by hearing aid users. Between the years 2012 to 2014, Gygi and Leighton investigated the effect of background noise on hearing aid usage using FGD approach. Dawes, Maslin and Munro (2014) opted FGD method to understand on concept ‘Getting used to hearing aids’. In 2016, Archana, Krishna, Rajashekhar, and Bhargavi have used FGD method to know more about the topics ‘Should adult auditory training be a part of aural rehabilitation?’ and Kelly et al. on topic ‘What elderly people need to successfully adjust to life with a hearing aid?’ respectively. All these studies have demonstrated the successful application of FGD in gaining thorough insight into their focus areas. 

3.5 Importance of the proposed project in the context of current status
Developing countries (like India) are often criticized by the living conditions like overcrowding, malnutrition and poverty (Olusanya, 2005). In such countries, life threatening conditions like HIV/AIDS and communicable diseases often demand focus of health care systems and less attention is given towards conditions like hearing loss (Olusanya, 2004).  This has resulted in the lack of appreciable health care facilities in areas like hearing rehabilitation sector. Even now, hearing aids are the only hearing rehabilitation option for most patients with hearing loss. However, unfortunately even today many people reject or stop using hearing aids after some days. The rate of rejection is quite high in developing countries like India. Also, less focus exists on research evaluating hearing aid success and hence unfortunately, even now the scenario of ‘real world’ hearing aid use and outcome remains underexplored.
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4.0 Work Plan
4.1 Method: 
Participants: 
Seventy adult digital BTE hearing aid users (age ranging from 15 to 60 years) with at least 1 year of experience in using hearing aids will be recruited for collecting data through FGD (40 participants) and personal interviews (30 participants). All participants should Kannada language.  
For obtaining data-logged and self-report hearing aid usage information, around 24 participants with at least 3 months of experience will be recruited. Participants knowing to read and write Kannada well and using one of the three predetermined company/make of digital BTE (particular model) hearing aids will be considered during their follow-up visits. 
Material:
In total 3 questionnaires will be used. First of those will be already existing Kannada version of International outcome inventory for hearing aids (IOI-HA) to assess hearing aid outcome. Secondly, a questionnaire to assess hearing aid usage will be developed newly which will be named as Hearing aid usage questionnaire (HAU). Questions in HAU will be framed in such a way that they are equivalent to measures specified in data-logging feature of the hearing aid. Finally, a questionnaire to conduct FGD and personal interview on hearing aid usage and outcome will also be developed. It will be named as real world experiences with hearing aid (REHA) questionnaire. The questionnaire will basically have two sets of open ended questions, one set involving information on usage and the other set involving information on outcome.  
Procedure:
The data will be collected in two parts. In the first part (Part A), information regarding duration of usage of different programs (both subjective and objective) of hearing aid will be collected. In Part B, information regarding real world usage, problems faced, and outcome will be collected.
Part A: Obtaining hearing aid usage information (both subjective and objective):
During the first session with hearing aid users, after fine tuning adjustments, data logging feature will be activated. After a gap of 5-6 weeks patients will be called back and information in the data-logging statistics will be collected. Also, patients during follow up session, patients will be asked to fill the self report measure of hearing aid usage and IOI-HA questionnaires.
Part B: Obtaining information on real world hearing aid usage and outcome:
Four focus group discussions (FGD) will be organized. Maximum participants per discussion will be not more than 10. Two of such discussions will target questions related to hearing aid usage/acclimatization and rest two will be to discuss issues related to hearing aid outcome. Recommended guidelines provided by Simon (1999) will be followed to conduct FGDs. Further, on another group of around 30 participants, face-to-face interview will be conducted to get the information on the same two topics. The discussion during FGDs and face-to-face semi-structured interviews will be audio recorded for analysis. 
Analysis:
Analysis of information on data-logging and hearing aid usage: Information collected such as data-logged, self reported usage (HAU) will be statistically compared. Further, the same information will be correlated with reported hearing aid outcome (IOI-HA) using SPSS software. 
Analysis of information obtained from FGDs and Interviews: Audio recording will be transcribed verbatim. As a quality check, another professional would cross-check the transcription. Qualitative content analysis will be performed. The analysis will be driven by the research questions and data themselves rather than any prior theoretical hypotheses. 
4.2 Time schedule for activities giving milestones
	Sl No
	Task
	Time in months

	1
	Review of literature, optimization of method
	1 month

	2
	Preparation of material/questionnaire for data collection
	1 month

	3
	Recording and analysis of data. Preparation of drafts of Introduction, review, method chapters
	8 months

	4
	Data analyses and finalization of report writing
	2 months



5.0 Budget summary
	Sl.no.
	Items
	Details
	Amount (Rs.)

	a.
	Staff & salary
	Research Officer – 1 no.
(Rs.34,000*12 months)
	Rs.4,08,000/-

	b.

	Consumables
	· Correspondence with clients 
· Printing and stationeries
· Related to organizing Focus group interviews

	Rs. 30,000/- 

	c.
	Travel costs
	· Patient’s home visit
· Participant follow up travel charges

	Rs. 20,000/- 


	d.
	Dissemination of information
	· Attending conferences/Research publication
	Rs. 25,000/-

	e.
	Others
	· Miscellaneous
	Rs. 2,000/-

	
	
	  TOTAL
	Rs. 4,85,000/-



6.0 Implications: 
The information obtained from data logging might provide useful objective data, allowing audiologist to interpret patient’s complaints in a more unambiguous manner and then come up with more efficient intervention strategies. This may reduce time-consuming repeated visits and contribute to an effective and satisfying fine-tuning process.
Further, the study is aimed to provide better insights about hearing aid usage and outcome from patient’s perspective. The output of this study might serve as a ‘real’ feedback on the pros and cons of hearing health care service in India. Also, the insight gained might help identify key areas requiring improvement in hearing aid rehabilitation process. 
7.0 Utilization of results of the study:
The research output is expected to help identify modifications required during hearing aid rehabilitation process for betterment. Those corrections thus identified will be added to routine clinical practice. This might add to improved hearing aid acceptance, usage and benefit thus probably leading to positive influence on real world hearing aid experiences. 
Further, the study results will be published in renowned journals and presented in upcoming conferences in order to share the information with other professionals. 





PART B
1.0 Personal profile of Principal Investigators and Principal Co-Investigators
Dr. P.Manjula, Professor of Audiology, AIISH, Mysore
Educational qualification: M.Sc. (Sp. & Hg.); Ph.D. (Sp. & Hg.)
Service details at AIISH (Starting from the most recent position):
	SN
	Post
	Year of appointment

	
	
	From
	To

	1
	Professor of Audiology (Promoted to higher grade under APS w.e.f 1.7.2015)
	16.07.2009
	To date

	2
	Reader in Audiology
	23.07.2008
	15.07.2009

	3
	Lecturer in Audiology
	13.11.1996
	22.07.2008

	4
	Clinical Supervisor
	23.03.1994
	12.11.1996

	5
	Clinical Assistant
	08.07.1992
	22.03.1994

	6
	Research officer (Better Mould Project)
	18.08.1989
	06.07.1992

	7
	Research assistant (Social Welfare Scheme project)
	28.09.1987
	31.03.1989

	8
	Survey assistant (DRC)
	10.06.1985
	27.07.1985



a. Details of Projects on hand (clearly indicating the title, funding agency, duration, grants and other relevant information)  
Extramural funding: 01
	(i)
	Title of the project  
	Simple reaction time and P300 measures as a potential indicators of cognitive linguistic processing.  

	
	Objectives
	To identify the relationship between the objective measure (P300) and subjective measure (SRT)

	
	Principal Investigator & Co-Investigator(s)
	Prof. R. Manjula  
Prof. Manjula P.

	
	Funding Agency
	DST(CSRI)

	
	Amount
	Rs.6,00,00/-

	
	Year of sanction
	2014-15

	
	Status
	Received financial sanction, ongoing

	
	Duration
	2 years 





Intramural funding: 01
	(i)
	Title of the project  
	Effectiveness of SNR-50 and SNR loss in hearing aid evaluation.

	
	Objectives
	To develop multiple PB word lists in Kannada language in order to use the same during hearing and hearing aid evaluation.

	
	Principal Investigator & Co-Investigator(s)
	Prof. Manjula P. 
& Ms. Megha

	
	Funding Agency
	AIISH Research Fund  (ARF No. 35)

	
	Amount
	Rs.4,33,000.00

	
	Year of sanction
	2015

	
	Status
	On-going

	
	Duration
	12 months




b. Details of project completed during last five years (clearly indicating the title, funding agency, duration, grants and other relevant information)
     Intramural funds: 02
	 (i)
	Title of the project  
	Development of PB word lists in Kannada for adults

	
	Objectives
	To develop multiple PB word lists in Kannada language in order to use the same during hearing and hearing aid evaluation.

	
	Principal Investigator & Co-Investigator(s)
	Prof. Manjula P. 
Ms. Geetha C, Mr. K Sharath Kumar, Mr.Antony Jawahar

	
	Funding Agency
	AIISH Research Fund  (ARF No. 4.04)

	
	Amount
	Rs.3,16,000/-

	
	Year of sanction
	2011

	
	Status
	Completed

	
	Duration
	12 months



	(ii)
	Title of the project  
	Quantification of the effects of noise on speech recognition 

	
	Objectives
	To evaluate and quantify the effect of noise on speech perception using SNR-50

	
	Principal Investigator & Co-Investigator(s)
	Prof. Manjula P. 
Ms. Megha

	
	Funding Agency
	AIISH Research Fund  (ARF No. 4.03)

	
	Amount
	Rs.2,96,000/- 

	
	Year of sanction
	2011

	
	Status
	Completed

	
	Duration
	12 months


c. Publications of the investigators during last five years (please attach separate sheets for each investigators)
International journals: 07
[bookmark: cite]Manjula, P.,  Antony, J., Kumar, K. S. S.,  & Geetha, C. (2015). Development of phonemically balanced word lists for adults in the Kannada language. Journal of Hearing Science, 5 (1), 22-30. 
Print ISSN 2083-389x; Electronic ISSN: 2084-3127; Manuscript ID: 893515. 
Geetha, C. & Manjula, P. (2014). Effect of compression, digital noise reduction and directionality on envelope difference index, log-likelihood ratio and perceived quality. Audiology Research, 4:110, 46-51. 
eISSN 2039-4349 an Open Access, online-only, peer-reviewed journal published by PAGEPress, Italy.
Geetha, C. & Manjula, P. (2014).  Effect of compression parameters on gain for Kannada sentence, ISTS and non-speech signals in hearing aids. International Journal of Health Sciences and Research, 4 (12), 316-324. 
ISSN 2249-8571; ISSN: 2249-9571.
Hemanth, N., & Manjula, P. (2013). Hemispeheric lateralization and acoustic change complex in individuals with normal hearing. Speech, Language & Hearing, 16(1), 28-34. 
Speech, Language and Hearing; Print ISSN: 2050-571X; Online ISSN: 2050-5728.
Prashanth, P., Avilala, V. K., & Manjula, P. (2012). Pre-disposing factors in individuals with late onset auditory dys-synchrony. Asia Pacific Journal of Speech, Language and Hearing, 15(1), 41-50. 
DOI: http://dx.doi.org/10.1179/136132812805253758
Hemanth, N. & Manjula, P. (2012). Effect of Stimuli transducers and gender on acoustic change complex. Audiology Research, 2:14, 77-85. 
eISSN 2039-4349.
Ganapathy, M. K., Narne, V. K., Kalaiah, M. K., & Manjula, P. (2012). Effect of pre-transition stimulus duration on acoustic change complex. International Journal of Audiology, 52, 350-359. 
Print ISSN: 1499-2027, electronic: 1708-8186 
National journals: 02
Manjula, P.,  Qudsiya, R., & Sahana, P. (2013). Evaluating the efficacy of an orientation program using traditional and qualifier approaches. Journal of All India Institute of Speech & Hearing, 32, 122-131. ISSN 0973-662X
Hemanth, N. & Manjula, P. (2012). Representation of speech sounds at the auditory brainstem. Journal of Indian Speech & Hearing Association, 26 (2), 1-13.


1.2 Personal profile of Principal Co-Investigators
	1.2
	

	1.2.1 
	Name:
	Spoorthi T

	1.2.2  
	Date of birth : 
Age:
	14.11.1988

	
	
	27 years

	1.2.3
	Present Position held: 
	Consultant researcher

	1.2.4 
	Institution :
	Lamar University, Texas

	1.2.5 
	Whether belongs to SC/ST :
	No

	1.2.6 
	Academic & Professional Career :

Academic:
Degree                                                 Year                         Institution/University

1. B.Sc. (Sp and Hg)                           2009                           AIISH/UOM
2. M.Sc. (Audiology)                          2012                           AIISH/UOM


Professional:
Position held                                      Year                        Institution/University

1.  Research officer                    Sept 2012- Nov 2013                        AIISH
2. Clinical Supervisor                Jan 2014 - July  2014                         AIISH
3.  Audiologist Grade 1             July 2014- June 2015                         AIISH
4. Consultant Researcher          June 2015 till date                     Lamar University, USA

Others :
Volunteer for NGO,                 December 2014 till present           Audiology India
 Audiology India 

	1.1.13 
	Research works (completed):
Projects: 
              Worked as research officer for 14 months (2012-2013) for ARF project titled – Development and Standardization of low frequency word list in Kannada and Hindi

Publications/Presentations:
· Poster presentation in 41st NATIONAL CONFERENCE held by INDIAN SPEECH & HEARING ASSOCIATION (ISHA), Pune. Article Title: Metaphonological skills in monoliterate & biliterate children: Variance in Children with Dyslexia (2009).
· Poster presentation at international symposium on audiological medicine in (2015), Bubhaneswar. Article Title: Auditory Perceptual Skills in Children with Partial and Total visual impairment.
· Thammaiah, S., Manchaiah, V., Easwar, V., & Krishna R (2016). Translation and adaptation of five English language self-report health measures to South Indian Kannada language. Audiology Research, 6; 153, 22-27.
· Barman, A., Prabhu, P., Narne V.K., Thammaiah, S., & Singh, N.K. (2016). Development and standardization of low frequency word lists in Hindi, Journal of Hearing Science, (in press).

	1.1.
	Awards:  For obtaining 1st Rank in B.Sc (Speech and Hearing)
· Dr Natesh Rathna gold medal-, Awarded by University of Mysore and
· Shri Venkatesh Murthy gold medal, Awarded by AIISH, Mysore.


	1.1.18 
	Other research projects in hand

1. Project title: Outcomes of hearing aid rehabilitation for adults with hearing loss delivered via community-based rehabilitation in India
Investigators:
 Spoorthi Thammaiah, Vinaya Manchaiah , Vijayalakshmi Easwar & Rajalakshmi Krishna
Grants: Nil
Project duration: 3 years (2015-2018)
Project status: Phase I completed, Phase II -ongoing

2. Project title: 
Social representation of ‘hearing loss’ and ‘hearing aids’ among Audiologists, individuals with hearing loss and their communication partners
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Role of each investigator and research officer:
	S. No
	
	Roles & responsibilities


	1
	Principal investigator
	· Designing the study
· Guiding manuscript preparation and revision, 
· Interpretation of results – input to discussion, 
· Preparation of report


	2
	Co-investigator
	· Study design 
· Review 
· Supervision of data collection
· Analysis- interpretation 
· Preparation of report
· Maintenance of accounts

	
	
	

	3
	Research Officer
	· Data Acquisition 
· Review of literature 
· Preparation of manuscript and draft report.



