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Figure 4: Percentages of all students passing tympanometry. 

The TEOAE screening was performed on all 67 students (57 native English and 

10 limited English students). A total of 52 students [78%, 52/67] passed the TEOAE 

screening. The results revealed that 45 native English students [80%, 45/57] and 7 

limited English students [70%, 7/10] passed the TEOAE screening. Additionally, 26 

male students [87%, 27/31] and 26 female students [72%, 26/36] passed the TEOAE 

screening. The percentages of all students passing the TEOAE screening are illustrated 

in Figure 5. 
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Figure 5: Percentages of all students passing the TEOAE screening. 

The DPOAE screening was performed on all 67 students (57 native English and 

10 limited English students). A total of 58 students [87%, 58/67] passed the DPOAE 

screenings. The results revealed that 49 native English students [86%, 49/57] and 9 

limited English students [90%, 9/10] passed the DPOAE screening. The results also 

revealed that 28 male students [90%, 28/31] and 31 female students [86%, 31/36] passed 

the DPOAE screening. The percentages of all students passing the DPOAE screening are 

illustrated in Figure 6. 
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Figure 6: Percentages of all students passing the DPOAE screening. 

An overall comparison between the experimental tests revealed that 39 students 

[58%, 39/67] passed the ASHA recommended pure tone screening, 6 students [9%, 6/67] 

passed the overall pure tone screening with the addition of 500 Hz, 28 students [53%, 

28/53] passed tympanometry, 52 students [78%, 52/67] passed the TEOAE screening, 

and 58 students [87%, 58/67] passed the DPOAE screenings. Observation of each 

participant's results can be viewed in Appendix E. The percentages of all students 

passing pure tone screening, tympanometry, and otoacoustic emissions in isolation are 

illustrated in Figure 7. 
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CHAPTER V 

DISCUSSION 

The purpose of the present study was to compare the pass/fail results among the 

ASHA recommended pure tone screening for young school-aged children, the ASHA 

screening with the addition of 500 Hz, screening tympanometry, screening TEOAEs, and 

screening DPOAEs. The results of the screenings were also compared as a function of 

native versus non-native English speaking students as well as male and female students. 

These screenings were conducted in an effort to observe the pass/fail rates of each 

measure and also an attempt to determine how sensitive each individual measure was in 

identifying normal from non-normal hearing. None of the students tested had any known 

permanent hearing loss or were suspected as having less than normal hearing. 

The results for the ASHA recommended screening for young school-aged 

children revealed that only 58% of the students passed. When reviewing this result, one 

can logically presume one of three possible reasons for this outcome: 1) the screenings 

were not conducted accurately, either due to the inexperience of the examiners or lack of 

protocol adherence, or ambient noise levels were too high; 2) there was a significant 

number of hearing impaired students; or 3) the ASHA recommended hearing screening 

for young school-aged children is not ideally suited for environments outside the confines 

of a sound treated booth or room. The screenings were conducted by a third year Au.D 
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student in areas that are used by school personnel for hearing screenings, and those areas 

were believed to be the quietest areas on the campus by the primary investigators, also. 

With this knowledge, it is the bias of the primary investigators that the ASHA 

recommended hearing screening for young school-aged children is inappropriate for use 

outside of a sound treated environment. 

As expected, when 500 Hz was included in the frequencies screened the pass rate 

fell significantly to 9%. The decision to include 500 Hz was made in an effort to better 

identify abnormal middle ear function. With the exclusion of OAEs, per ASHA 

guidelines, as a screening measure, feasible options to more readily identify abnormal 

middle ear function are limited to lower frequency (less than 1000 Hz) screening and 

tympanometry. However, lower frequencies are not recommended due to the masking 

effects of ambient noise levels found outside of the sound treated booth and is not a 

feasible option, as evidenced by this result of the present study. Tympanometry requires 

a higher skill level for proper probe fit and may be too difficult for professionals who do 

not have adequate experience in its use. 

However, tympanometry is the most appropriate measure of middle ear function. 

With that being said, the results for screening tympanometry in the present study revealed 

only a 58% pass rate. Given that middle ear status was not confirmed by a thorough 

evaluation following this screening and therefore not validated, it can only be speculated 

if nearly half of the students had abnormal middle ear function. Other possible reasons 

for this outcome could include improper probe placement or perhaps myogenic or other 

internal interruptions created by the young students. It should be noted that the screening 

tympanometry device would not initiate unless a proper probe placement was obtained 
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and would not indicate a pass/refer if the probe placement became compromised during 

testing, the measure would simply terminate. Given the experience of the investigator, 

the low pass rate for this portion of the experiment was surprising and indicates that 

screening tympanometry, by itself, may not be able to be used in isolation to determine 

middle ear status. 

Screening TEOAEs yielded a pass rate of 78% for the students tested. TEOAEs 

are sensitive to middle ear status as well as cochlear functioning for lower frequency 

regions up to approximately 2000 Hz. Although not recommended by ASHA for use as a 

screening measure in school-aged children, TEOAEs are routinely used as a screening 

mechanism for auditory function in universal newborn hearing screenings as well as 

audiological clinical practice. Their reliability and objectivity have been reported in 

numerous studies and their ease and efficiency of use would appear to make them at least 

part of a hearing screening process for school-aged children. However, with nearly 20% 

of the students screened in the present experiment referred by the device for additional 

testing, it would appear inappropriate for it to be used as a stand-alone screener given 

none of the students had any suspected hearing loss. 

The screening device with the highest pass rate was with the DPOAE screener, 

yielding a pass rate of 87%. Like TEOAEs, DPOAEs have been shown to be highly 

reliable in detecting hearing loss and widely used in universal newborn hearing screening 

programs as well as in audiological clinical practice. In contrast to TEOAEs, DPOAEs 

offer a glimpse at higher frequency cochlear functioning (approximately 2000 Hz to 8000 

Hz). They are ideal for detecting mild high frequency hearing loss, but are not reliable 

for lower frequency assessment (less than 2000 Hz). Although actual hearing status was 



not confirmed with audiological evaluation following screening and given that none of 

the students had any suspected hearing loss, the DPOAE device yielded a pass rate that 

was more commensurate with the given population sample than the other screening 

devices in the present experiment. However, with its limitation of not assessing low 

frequency auditory functioning, it would not appear suitable to be used in isolation as a 

screening mechanism for young school-aged children. 

It is important to bear in mind that the hearing status of the participants was not 

confirmed with audiological evaluation following their screening. Although free 

audiological evaluations were offered to those with "refer" or "fail" status following the 

results of the screening, no students were seen for follow-up. This was a significant 

limitation of the present study. However, given that none of the students had any known 

or suspected hearing loss, the fail rates recorded with behavioral pure tone screening and 

screening tympanometry would indicate a more than likely problem with the sensitivity 

of these measures when used for school based screenings for young students. 

Additionally, the non-native English speaking (Hispanic) students consistently had higher 

fail rates for these measures. More specifically, the pure tone measures indicated 

clinically significant differences between the two groups. This could be attributed to 

possible difficulties understanding the directions due to a language barrier, or due to 

increased likelihood of middle ear pathology which has been reported with minority 

populations (Daly et al, 2007). The only significant gender differences were seen with 

the results of the TEOAE device where more males failed than did females. There are no 

reported gender differences in the literature for this age group so the differences were 

attributed to chance in the tested population. 
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The clinically relevant findings of the present experiment are that most 

importantly, what would appear to be the least sensitive screening measure for young 

school-aged children outside the confines of a sound treated room, behavioral pure tone 

screening, is the ASHA recommended and most widely used measure. Secondly, 

objective screening measures yielded similar (screening tympanometry) or much higher 

(TEOAEs and DPOAEs) pass rates than pure tone screening. As stated previously, 

hearing was not confirmed with audiological evaluation. Given the believed hearing 

status of the screened population, DPOAEs and TEOAEs yielded more expected and 

plausible results than behavioral screening measures. Finally it would appear that the 

most sensitive and specific screening protocol should include more than one objective 

measure due to the known, as well as observed, limitations of the devices used in the 

present study. Perhaps a screening protocol should include TEOAEs, DPOAEs, and 

screening tympanometry with normal auditory function resulting from a pass from two of 

the three measures. Additional experiments which include immediate follow-up 

audiological evaluation to confirm hearing status should be conducted. 
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LOUISIANA TECH 
U N I V E R S I T Y 

MEMORANDUM 

OFFICE OF UNIVERSITY RESEARCH 

TO: Ms. Meagan Chatelain and Dr. Steven Madix 

FROM: Barbara Talbot, University Research 

SUBJECT: HUMAN USE COMMITTEE REVIEW 

DATE: May 5, 2008 

In order to facilitate your project, an EXPEDITED REVIEW has been done for your proposed study entitled: 

"Subjective Versus Objective Hearing Screening Results of 
School-aged Children" 

# HUC-583 

The proposed study's revised procedures were found to provide reasonable and adequate safeguards against possible 
risks involving human subjects. The information to be collected may be personal in nature or implication. 
Therefore, diligent care needs to be taken to protect the privacy of the participants and to assure that the data are 
kept confidential. Informed consent is a critical part of the research process. The subjects must be informed that 
their participation is voluntary. It is important that consent materials be presented in a language understandable to 
every participant. If you have participants in your study whose first language is not English, be sure that informed 
consent materials are adequately explained or translated. Since your reviewed project appears to do no damage to 
the participants, the Human Use Committee grants approval of the involvement of human subjects as outlined. 

Projects should be renewed annually. This approval was finalized on April 30, 2008 and this project will need to 
receive a continuation review by the IRB if the project, including data analysis, continues beyond April 30, 2009. 
Any discrepancies in procedure or changes that have been made including approved changes should be noted in the 
review application. Projects involving NIH funds require annual education training to be documented. For more 
information regarding this, contact the Office of University Research. 

You are requested to maintain written records of your procedures, data collected, and subjects involved. These 
records will need to be available upon request during the conduct of the study and retained by the university for 
three years after the conclusion of the study. If changes occur in recruiting of subjects, informed consent process or 
in your research protocol, or if unanticipated problems should arise it is the Researchers responsibility to notify the 
Office of Research or IRB in writing. The project should be discontinued until modifications can be reviewed and 
approved. 

If you have any questions, please contact Dr. Mary Livingston at 257-4315. 

A MEMBER OF THE UNIVERSITY OF LOUISIANA SYSTEM 

P.O. BOX 3092 • RUSTON, LA 71272 • TELEPHONE (318) 257-5075 • FAX (318) 257-5079 
AN EQUAL OPPORTUNITY UNIVERSITY 
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PARENT RECRUITMENT LETTER 

Dear Parent/Guardian 

We will be conducting hearing screenings at your child's school and are requesting the 
participation of your child. The hearing screenings are being conducted as part of a 
research project that will be comparing the traditional hearing test to a more conventional 
hearing assessment. The purpose of the study is to determine which method is best for 
hearing tests in the school environment. Both types of hearing tests are commonly used 
in the medical setting and pose no discomfort to your child. The results of this research 
study will provide important information regarding the best way to evaluate hearing in a 
school setting. 

In order for your child to participate you must sign the informed consent (attached to this 
letter) and have your child return it with them to school. Your child's participation is not 
required and their non participation will in no way affect their academic standing. If your 
child fails the hearing screening that will be provided at school, an audiological 
evaluation will be provided free of charge at the Louisiana Tech Speech and Hearing 
Center. 

If you have any questions regarding this research study or would like further information, 
please contact me at (318) 257- 2066 or email at smadix@latech.edu. Thank you for 
your time and consideration. 

Steven G. Madix, Ph.D., CCC-A/SLP 
Assistant Professor 
Louisiana Tech University 

mailto:smadix@latech.edu
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LETRA DEL RECLUTAMIENTO DEL PADRE 

Estimado padre/guarda 

Conduciremos investigaciones de la audiencia en la escuela de su nino y estamos solicitando la 
participacion de su nino. Las investigaciones de la audiencia se estan conduciendo como parte 
de un proyecto de investigacion que este comparando la prueba tradicional de la audiencia a un 
gravamen mas convencional de la audiencia. El proposito del estudio es determinarse que 
metodo es el mejor para las pruebas de la audiencia en el ambiente de escuela. Ambos tipos de 
pruebas de la audiencia son de uso general en el ajuste medico y no plantean ningun malestar a 
su nino. Los resultados de este estudio de la investigacion proporcionaran la informacion 
importante con respecto a la mejor manera de evaluar la audiencia en un ajuste de la escuela. 

Para que su nino a participar usted deba firmar el consentimiento informado (unido a esta letra) y 
tener su vuelta del nino el con ellos a la escuela. La participacion de su nino no se requiere y su 
no participacion afectara de ninguna manera su situation academica. Si su nino falla la 
investigacion de la audiencia que sera proporcionada en la escuela, una evaluation audiological 
sera proporcionada gratuitamente en el centra del discurso y de la audiencia del Tech de 
Luisiana. 

Si usted tiene cualquier pregunta con respecto a esta investigacion estudia o quisiera la 
informacion adicional, me entra en contacto con por favor en (318) 257 - 2066 o el email en 
smadix@latech.edu. Gracias por su tiempo y consideration. 

Steven G. Madix, Ph.D., CCC-A/SLP 
Profesor auxiliar 
Universidad del Tech de Luisiana 

mailto:smadix@latech.edu
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HUMAN SUBJECTS CONSENT FORM 

The following is a brief summary of the project in which you are asked to participate. Please read this 
information before signing the statement below. 

TITLE OF PROJECT: Subjective Versus Objective Hearing Screening Results of School-Aged Children 

PURPOSE OF STUDY/PROJECT: The purpose of this project is to observe and to determine whether there is a 
difference in the pass/refer results, of school-aged children, from subjective versus objective hearing screening 
procedures. 

PROCEDURE: If you agree to participate in this research study your child will have their hearing screened 
through a traditional, behavioral hearing test and also through a middle and inner ear screening. The results of 
the hearing screenings will be analyzed to determine if there are any differences between the pass/fail rates of 
traditional pure tone hearing screening and objective hearing screenings. 

INSTRUMENTS: Your child's identity will not appear on any of the forms used in the experiment or analysis of 
the data. Only pass/refer data will be used in the presentation of results. 

RISKS/ALTERNATIVE TREATMENTS: The participant understands that Louisiana Tech is not able to offer 
financial compensation nor to absorb the costs of medical treatment should you be injured as a result of 
participating in this research. There are no known risks associated with this study and participation is voluntary. 
These procedures used to test your child's hearing do not vary from routine audiometric measures. The 
experimental aspect of this study is the difference, if any, the pass/fail rates of traditional pure tone hearing 
screening and objective hearing screenings. 

BENEFITS/COMPENSATION: Free hearing screening and an evaluation if needed. 

I, , attest with my signature that I have read and understood the following 
description of the study, " ", and its purposes and methods. I understand that my 
participation in this research is strictly voluntary and my participation or refusal to participate in this study will 
not affect my relationship with Louisiana Tech University or my grades in any way. Further, I understand that I 
may withdraw at any time or refuse to answer any questions without penalty. Upon completion of the study, I 
understand that the results will be freely available to me upon request. I understand that the results of my survey 
will be confidential, accessible only to the principal investigators, myself, or a legally appointed representative. I 
have not been requested to waive nor do I waive any of my rights related to participating in this study. 

Signature of Participant or Guardian Date 

CONTACT INFORMATION: The principal experimenters listed below may be reached to 
answer questions about the research, subjects' rights, or related matters. 

Steven G. Madix, Ph.D., CCC-A/SLP, Department of Speech, 216 Robinson Hall, 318-257-2066. 
Meagan Chatelain, B.A., Department of Speech, 120 Robinson Hall, 318-257-4766 

Members of the Human Use Committee of Louisiana Tech University may also be contacted if a problem cannot 
be discussed with the experimenters: 

Dr. Les Guice (257-3056) 
Dr. Mary M. Livingston (257-2292 or 257-4315) 
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FORMA DEL CONSENTIMIENTO DE LOS TEMAS HUMANOS 

Lo que sigue es un breve resumen del proyecto en el cual le piden participar. Lea por favor esta information 
antes de firmar la declaration abajo. 

Tl'TULO DEL PROYECTO: Subjetivo contra resultados objetivos de la investigation de la audiencia de Ninos 
Escuela-Envejecidos 

PROPOSITO DE STUDY/PROJECT: El proposito de este proyecto es observar y determinarse si hay una 
diferencia en el paso/refiera los resultados, de ninos escuela-envejecidos, de subjetivo contra procedimientos de 
investigation objetivos de la audiencia. 

PROCEDIMIENTO: Si usted acuerda participar en este estudio de la investigation su nifio tendra su audiencia 
defendio a traves de una prueba traditional, del comportamiento de la audiencia y tambien a traves de una 
investigation del oido medio e interno. Los resultados de las investigaciones de la audiencia seran analizados 
para determinarse si hay algunas diferencias entre el paso/los indices del fall de la investigation pura traditional 
de la audiencia del tono y de las investigaciones objetivas de la audiencia. 

INSTRUMENTOS: La identidad de su niiio no aparecera en las formas unas de los usadas en el experimento o el 
analisis de los datos. Pase/refiera solamente los datos sera utilizado en la presentation de resultados. 

TRATAMIENTOS DE RISKS/ALTERNATIVE: El participante entiende que el Tech de Luisiana no puede ofrecer la 
remuneration financiera ni absorber los costes del tratamiento medico si le danan como resultado de participar 
en esta investigacion. No hay riesgos sabidos asociados a este estudio y la participation es voluntaria. Estos 
procedimientos usados para probar la audiencia de su nifio no varian de medidas audiometricas rutinarias. El 
aspecto experimental de este estudio es la diferencia, si la hay, el paso/los indices del fall de la investigacion 
pura traditional de la audiencia del tono y las investigaciones objetivas de la audiencia. 

BENEFITS/COMPENSATION: Investigacion libre de la audiencia y una evaluation si esta necesitado. 

I, , atestigua con mi firma que tengo lei'do y entendido la description siquiente del 
estudio, " ", y sus propositos y metodos. Entiendo que mi participation en esta 
investigacion es terminantemente voluntario y mi participation o deneqacion a participar en este estudio no 
afectara mi relation con la universidad del Tech de Luisiana o mis qrados de ninquna manera. Ademas, entiendo 
que puedo retirarme en cualquier momento o rechazar contestar a cualquier pregunta sin pena. Sobre la 
termination del estudio, entiendo que los resultados estaran libremente disponibles para mf a petition. Entiendo 
que seran los resultados de mi examen confidencial, accesible solamente a los investiqadores principales, 
mismo, o a un representante leqalmente desiqnado. Me no han solicitado renunciar ni yo renuncio cualesquiera 
de las mis derechas relacionadas con participar en este estudio. 

Firma del participante o del guarda Fecha 

INFORMACION DEL CONTACTO: Los experimentadores principales enumeraron abajo pueden ser 
alcanzados a conteste a las preguntas sobre la investigacion, las derechas de los temas, o las materias 
relacionadas. 

Steven G. Madix, Ph.D., CCC-A/SLP, departamento del discurso, 216 Robinson Pasillo, 318-257-2066. 
Meagan Chatelain, B.A., departamento del discurso, 120 Robinson Pasillo, 318-257-4766 

Los miembros del comite humano del uso de la universidad del Tech de Luisiana pueden tambien ser entrados 
en contacto con si un problema no se puede discutir con los experimentadores: 

El Dr. Les Guice (257-3056) 
El Dr. Maria M. Livingston (257-2292 o 257-4315) 
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HEARING SCREENING REFERRAL LETTER 

Dear Parent/Guardian: 

Your child, student's name, failed the hearing screening conducted at Beraice Elementary 

School. We recommend that your child have their hearing evaluated by an audiologist. 

Please contact the Louisiana Tech Speech and Hearing Center to schedule your child a 

free audiological evaluation at 318-257-4764. If you have any questions please feel free 

to contact Dr. Steven Madix or Meagan Chatelain at 318-257-2066. 

Sincerely, 

Steven G. Madix, Ph.D., CCC-A/SLP 
Assistant Professor 
Louisiana Tech University 
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LETRA DE LA REMISION DE LA INVESTIGACION DE LA AUDIENCIA 

Estimado padre/guarda: 

Su nino, nombre del estudiante, fallado la investigation de la audiencia conducida en la 

escuela primaria de Bernice. Recomendamos que su nino hace su audiencia evaluar por 

un audiologist. Entre en contacto con por favor el centro del discurso y de la audiencia 

del Tech de Luisiana para programar a su nino una evaluation audiological libre en 318-

257-4764. Si usted tiene cualquier pregunta satisface la sensation libre entrar en contacto 

con a Dr. Steven Madix o Meagan Chatelain en 318-257-2066. 

Sinceramente, 

Steven G. Madix, Ph.D., CCC-A/SLP 
Profesor auxiliar 
Luisiana Universidad del Tech 



APPENDIX E 

STUDENTS' RESULTS (RAW DATA) 



54 

ID# 

El 
El 
E3 
E4 
E5 
E6 
E7 
E8 
E9 
E10 
El l 
E12 
E13 
E14 
E15 
E16 
E17 
E18 
E19 
E20 
E21 
E22 
E23 
E24 
E25 
E26 
E27 
E28 
E29 
E30 
E31 
E32 
E33 
E34 
E35 
E36 
E37 
E38 
E39 
E40 

Overall 
Pure 
Tone 

Screening 
AU 

P 
F 
F 
F 
F 
F 
F 
F 
F 
P 
P 
F 
F 
F 
F 
P 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

5 
R 

P 
P 
F 
P 
F 
F 
F 
F 
F 
P 
P 
F 
F 
P 
F 
P 
P 
F 
F 
F 
F 
P 
F 
F 
F 
F 
F 
F 
F 
F 
F 
P 
F 
F 
P 
F 
F 
F 
F 
F 

1 
R 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 
F 
P 
P 
P 
F 
P 
F 
F 
F 
P 
F 

2 
R 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
F 
P 
P 
P 
P 

4 
R 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 
P 
P 

5 
L 

P 
F 
F 
F 
F 
F 
F 
P 
P 
P 
P 
F 
F 
F 
P 
P 
F 
P 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
P 
F 
F 
F 

1 
L 

P 
P 
P 
F 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
P 
F 
F 
P 
P 
P 
P 
F 
P 
P 
F 
F 
F 
F 
P 
F 
F 
F 

2 
L 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 
P 
P 
P 
F 
P 
F 
P 
F 
P 
P 
P 
P 

4 
L 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 
P 
P 

(TE) 
OAE 

R 

F 
P 
P 
P 
P 
P 
F 
F 
P 
P 
P 
P 
F 
F 
P 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
F 
F 
F 
P 
P 
P 

(TE) 
OAE 

L 

F 
P 
P 
F 
P 
P 
F 
F 
P 
P 
P 
P 
F 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
F 
F 
F 
P 
P 
P 

(DP) 
OAE 

R 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
F 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
F 
F 
P 
P 
P 
P 

(DP) 
OAE 

L 

P 
P 
P 
F 
P 
P 
P 
P 
P 
P 
P 
P 
F 
F 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
F 
P 
F 
P 
P 
P 

TYMP 
R 

F 
CNT 
CNT 
CNT 
CNT 
CNT 
CNT 
P 
CNT 
CNT 
CNT 
CNT 
CNT 
CNT 
P 
P 
P 
P 
P 
P 
P 
F 
F 
F 
P 
P 
F 
F 
F 
F 
P 
F 
P 
F 
F 
F 
P 
P 
P 
F 

TYMP 
L 

F 
CNT 
CNT 
CNT 
CNT 
CNT 
CNT 
P 
CNT 
CNT 
CNT 
CNT 
CNT 
CNT 
P 
P 
P 
P 
F 
P 
P 
F 
F 
P 
P 
P 
F 
P 
F 
F 
P 
F 
P 
P 
F 
P 
P 
P 
P 
F 
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ID# 

E41 
E42 
E43 
E44 
E45 
E46 
E47 
E48 
E49 
E50 
E51 
E52 
E53 
E54 
E55 
E56 
E57 
HI 
H2 
H3 
H4 
H5 
H6 
H7 
H8 
H9 
H10 

Overall 
Pure 
Tone 

Screening 
AU 

F 
F 
P 
F 
F 
P 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

5 
R 

F 
F 
P 
F 
F 
P 
F 
F 
F 
F 
P 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
P 
F 
F 

1 
R 

P 
P 
P 
F 
P 
P 
P 
F 
F 
F 
P 
P 
F 
P 
P 
P 
F 
P 
F 
P 
P 
P 
F 
F 
P 
F 
F 

2 
R 

P 
P 
P 
P 
P 
P 
P 
F 
P 
F 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 

4 
R 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 

5 
L 

F 
F 
P 
F 
F 
P 
P 
P 
F 
F 
F 
F 
F 
F 
P 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
P 
F 

1 
L 

P 
P 
P 
P 
P 
P 
P 
P 
F 
F 
P 
F 
F 
P 
P 
P 
F 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 

2 
L 

P 
P 
P 
P 
P 
P 
P 
P 
F 
F 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

4 
L 

P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

(TE) 
OAE 

R 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 
F 
P 
F 

(TE) 
OAE 

L 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
F 
P 
P 
P 
P 
P 

(DP) 
OAE 

R 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 
P 
P 
P 
P 

(DP) 
OAE 

L 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
P 
P 
P 
P 
P 
P 

TYMP 
R 

P 
P 
P 
P 
P 
F 
P 
F 
P 
P 
F 
F 
F 
F 
F 
P 
CNT 
CNT 
F 
P 
F 
P 
P 
F 
P 
P 
P 

TYMP 
L 

P 
P 
P 
P 
P 
P 
P 
F 
P 
P 
F 
P 
F 
F 
F 
P 
CNT 
CNT 
F 
P 
P 
F 
P 
F 
P 
P 
P 

Key: 

P = Pass 

F = Fail 

CNT = Could Not Test 
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