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Introduction PHASE-UP Protocol Results Continued

Universal newborn  hearing screening (UNHS) has Table 1. PHASE-UP Test Battery With results scaled in order of pass, unilateral refer, and bilateral
drastically reduced the age at which children are diagnosed refer, the weighted Kappa statistics were .59 for agreement
with congenital hearing loss. However, UNHS does not guarantee Tvmoanometrv and/or 6tosco Pass between the one-criterion DPOAE protocol and pure-tone

early identification and intervention of infants who have mild (i.e., ymp "y 24 - TymEeTE e Wk (T =250 ¢elSe, o audiometric screening, and .43 for agreement between two-

20-40 d5 HL), late-onset, progressive, or fluctuating hearing loss. izati criteria DPOAE protocol and pure-tone audiometric screening.
Also, there will always be a proportion of infants who are lost to Patent pressure equalization (PE) tube, or

follow-up and/or documentation after UNHS.
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 Normal tympanic membrane visualized on otoscopy

One-criterion (Standard) « DPOAEs 2-5 kHz are present at a SNR of =6 dB at 3 out of the 4 Consistent with the recommendation made by Hall (2016), there
The prevalence of hearing loss among children increases from 1-3 DPOAE protocol frequencies assessed were fewer false negatives with the two-criteria DPOAE protocol
per 1,000 at birth to 9-10 per 1,000 at school-age. Although a Two-criteria (Experimental) « DPOAEs 2-5 kHz are present at a SNR of =6 dB at 3 out of the 4 than with one-criterion DPOAE protocol; the sensitivity was .77
_presc;hool_ hearing screer)ing program Cou_ld promote ea.rly DPOAE Protocol frequencies assessed, and for the two-criteria DPOAE protocol and .68 for the one-criterion
identification and intervention, no current universal, systematic, - DPOAE absolute amplitude =0 dB SPL at those frequencies DPOAE protocol. Conversely, test specificity was .90 for the
screening program has been established to identify these children _ two-criteria DPOAE protocol and .97 for the one-criterion
prior to entering school. As a result, research is needed on Pure-tone audiometry at Pass DPOAE protocol.
the establishment of preschool screening programs to determine 1,2, and 4 kHz * Response obtained at 20 dB HL at all frequencies assessed

the feasibility of identifying late-onset or missed hearing loss.

The two-criteria (Experimental) DPOAE protocol was not used to determine if a child passed/failed the screener. Conclusions & Future Directions
Rather, it was performed in addition to the one-criterion (Standard) DPOAE protocol.

Current clinical practice guidelines recommend the use of pure-

tone audiometry along with tympanometry and/or otoscopy Preschool hearing screening programs are feasible and
to screen hearing in the preschool population. However, the use effective.

of pure-tone audiometry in this population presents many

challenges In total, about 2,700 records from 46 different preschools were reviewed. Of these, about 1,500 of them were The sen_s_it!vity of DPOA_E screening for preschoolers_ IS greatest
Jes. included in the study, and about 1,100 were excluded for various reasons. The top two reasons for exclusion were when utilizing the I_E?(perlmen_tal protocol. However, this comes at
- ¢ - OAEs) off dvant ] no consent form on file, and incomplete data. The total pass rate for the Standard DPOAE protocol was 93% a cost of less specificity relative to the Standard protocol.
OaCOUSHC SMISSIons ( s) offer many advantages over pure (range = 91%-96%). The total pass rate for the Experimental DPOAE protocol was 86% (range = 84-88%). _ _ _ _ _ o
tone audiometry for preschool hearing screening. However, Replicate this study using equipment with the two-criteria
the sensitivity and specificity of OAEs when applied to _ DPOAE protocol built-in to eliminate effects of possible human
hearing screening using a one-criterion pass-fail protocol has Figure 1. error in recording responses.
been problematic (e.g., high false-negative rate). As a result, | | _ o o o
OAEs as a standalone measure have not been widely used to Pass/Fail Rate For Full Screening Battery We hope to validate these findings by examining the teasibility
screen hearing in the preschool population 100% - 93.7% and utility of the Experimental DPOAE protocol in a primary care
' oo, °72% 86.2% physician's (PCP) office when conducted by nursing staff.
" . = 80% Towards this end, we aim to establish a relationship with the
The sensitivity and speciticity of OAEs can be enhanced by S 70% University of Pittsburgh School of Nursing to share our findings
using two pass-fail criteria (Hall 2016). These criteria are S 60% Figure 1 shows the percent of children and advocate for an increased awareness of hearing loss and
(1) distortion-product OAE (DPOAE) signal-to-noise ratio (SNR) g 0% who passed or failed each measure use of appropriate screening protocols in this population.
26 dB, and (2) DPOAE absolute amplitude 20 dB SPL. g included in the test battery.
g 20% 3 o
The goal of this study is to determine the extent to which a two- 10% 8:’ 4.0% 0% 4 poy 9;/ 3.9% 4.6% 1 7%
criteria (Experimental) as opposed to one-criterion (Standard) Al R - 0 ; 5 | 2 = - 0 ; -
DPOAE pass-fail protocol would result in more effective hearing ¢ 2§ 2 & 2 2 & & 2 & 2 3 American Speech-Language-Hearing Association. (1997).
screening practices in the preschool population. 5 = 5 = 5 = 5 = Guidelines for Audiologic Screening. Retrieved

from http://www.asha.orqg/policy/GL1997-00199/

TYmpiDloscopy |BRORE Saneare Exg;icr)nﬁtm e tone Figure 2. American Academy of Audiology Task Force. (2011).
, Childhood Hearing Screening Guidelines. Retrieved
Pass/Fall Rate for Standard and - ot

from http://www.audiology.org/publications-resources/document-

This study is a retrospective chart review. Six audiology graduate Experimental DPOAE Protocols library/pediatric-diagnostics

students and two clinical instructors reviewed the hearing 100%  92.5% Early Hearing and Detection Act of 2022, Pub. L. No. 117-

screening results and consent forms from children seen in c 90% 86.2% 241 42 U.S. Code § 280g—

the Preschool Hearing and Speech Education — University of - 5 80% 1 (2022). https://www.congress.gov/bill/117th-congress/senate-

Pittsburgh (PHASE-UP) clinic from September 2018 to April 2022. (Fj'ﬁlgﬁf Viﬂgv‘;;zzg i;cg?ltegfth . 5 0% biI(I/4052) |

PHASE-UP is a hearing screening program that partners with the Standard (one-criterion) versus B wno Year 2019 Position Statement: Principles and Guidelines for

Pittsburgh community to provide no-cost, comprehensive hearing Experimental (two-criteria) DPOAE S 40% Early Hearing Detection and Intervention Programs (2019).

screenings for local preschoolers. At present, physical data orotocol. S 30% Journal of Early Hearing Detection and Intervention, 4(2), 1-

sheets and consent forms are used to record hearing screening = 202’? e 0 9.9% 2 90, 44 https://doi.ora/10.15142/fptk-b748

results and parent consent in the PHASE-UP clinic. - 1802 r==m iy ] — Hall, J. W. (2016). Effective And Efficient Pre-School Hearing
| Pass Fail Fail Pass Fail Fail Screening: Essential For Successful EHDI. Journal of Early

To be included in the review, the following criteria had to be met: Unilateral  Bilateral Unilateral  Bilateral Hearing Detection and Intervention, 1(1), 2-12. DOI:

. Child age at testing: 3 — 6 years Figure 3 DPOAE Standard DPOAE Experimental
. Complete hearing screening results on file (see PHASE-UP | Acknowledgements
- : DPOAE Outcomes Relative to Pure Tone

Protocol for hearing screening test battery)
. S|gned consent form on file Results The PHASE-UP program would not be pOSSibIe without

100%  00.5% the continued support and partnership between the University
0% 5e.8% of Pittsburgh Department of Communication Science & Disorders

The following steps were completed to prepare data for analysis.

All steps were checked for accuracy by no fewer than two éf ig | | and the many preschools and schools throughout the Pittsburgh
students and one clinical instructor prior to commencing statistical S 60% Figure 3 shows pure-tone screening community. We are also grateful for the many AuD and SLP
analyses. o 50% results for children who passed the graduate students that have given their time and skills to provide
+ Each data sheet was matched to its corresponding consent % ‘;8 Standard and Experimental DPOAE evidenced-based hearing, speech, and language screenings to
form S 20% protocols. more than 15,000 preschoolers in our community. Doctor of

« Raw data from the data sheets were de-identified and entered T 10% L.5%  0.6% L1%  0.4% Audiology (AuD) students Elizabeth Larget, Emily Miller, and Xin
in an Excel sheet o oocePure  Eai o |Pacs Pure  Fall e ZhL_Jang Contributed.substantiallly to this proj.ect in fulfillment of

« Raw data were coded and transferred to a separate Excel Tones Ungateral BiFIDateral Tones Ungateral BiFIDateraI their research experience requirement for their AuD program. Dr.
sheet to be used for statistical analyses s Tones nee Tomee Lauren Terhost and Charles George from the University of
Pass.DPOAE Standard Pass-DPOAE Experimental Pittsburgh School of Health and Rehabilitation Sciences Data

Center provided statistical analyses for this project.
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