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Welcome




Tell us about yourselves

* What is your name?
°* What is your profession/title?

* Where do you work?

* Why did you sign up for this session?



Learning objectives

1. Participants will be able to figure out the national and state
trends of more than 25 parameters to assess the EHDI program.

2. Participants will be able to analyze the prevalence of hearing
loss across the states and years.

3. Participants will be able to share data from the website:
print/download visualizations and data.



Teaser: Interactive plot on new website

Choose state(s) to explore
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Source: Center for Public Health Systems Science. (January 31, 2024). Early Hearing Detection and Intervention Data. https://EHDIdata.wustl.edu




Introduction




EHDI process




Early Hearing Detection and Intervention Flow Diagram

EHDI process -
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E H D I p Early Hearing Detection and Intervention Flow Diagram
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CDC’s EHDI Hearing Screening and
Follow-up Surveys (HSFS)

CDC Centers for Disease Control and Prevention
sl COC 24/7, Saving Lives, Protecting People™

Search Q

Hearing Loss in Children

Hearing Loss Homepage > Data & Statistics

& Hearing Loss Homepage

Annual Data: Early Hearing Detection and Intervention
(EHDI) Program

Print

What is Hearing Loss?
Screening & Diagnosis
Types of Hearing Loss

If you have any questions about these data please email the CDC EHDI program at: ehdi@cdec.gov.

Treatment & Intervention

Data & Statistics More and [ 2005 202]

babies who are born 25588
EHDI Annual Data deaf or hard Of @@ @@ @ @
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Early Intervention - percent

* Let’s say | want to calculate for Missouri for the year 2021,
the percent of babies enrolled in early intervention (Part C
& Non-Part C) among those with hearing loss

Number of babies enrolled in El

X 100
Total with hearing loss



Early Intervention - percent data source

[0 b | @ Centers for Disease Confrol and Prevention
il CDC 24/7: Saving Lives, Protecting People™ Search Q

Hearing Loss in Children

Hearing Loss Homepage > Data & Statistics » EHDI Annual Data > 2021

2021 Summary of Early Intervention (EI) Among Infants Identified with
Permanent Hearing Loss

Print

PAGE 10 of 14

« View Table of Contents
September 2023

Download page B [PDF - 170 KB]

Data Source: 2021 CDC EHDI Hearing Screening & Follow-up Survey (HSFS)

Total Enrolled Percent Enrolledin El | Total Enrolled |  Total from No El Services: LFU/LTD

i those with Hearing | in Part CEl
e s i d Bl bbbl Parents/Family  Unableto Unknown Number LFU/LTD: Percent LFUALTD:

Non-Part Loss" (Part C & Non-Part Services Services Onl
q L o Iy Contacted but. Contact Due to Due to
Unresponsive Contacted but Contacted but
Unresponsive Unresponsive
+ Unable to + Unable to
Contact Contact
+ Unknown + Unknown
among among
Permanent Permanent
Hearing Loss Hearing Loss
Alaska 13 & 46.2 6 a 2 1 0 3 231
Arizona 192 1 57.8 " o 12 4 43 59 307
Arkansas 48 35 729 12 3 1 0 2 E] 6.3
California 384 665 75.2 665 [} 24 59 1 84 9.5
Colorado 161 99 61.5 73 26 [ 6 47 53 329
Commonweaith of the 1 1 100.0 1 o} o o [} s} 0.0
Northern Mariana
Islands
Connecticut 95 72 758 72 a 8 0 1 9 9.5

https://www.cdc.gov/ncbddd/hearingloss/2021-data/09-early-Intervention.html



https://www.cdc.gov/ncbddd/hearingloss/2021-data/09-early-Intervention.html

Early Intervention - percent, Missouri 2021

Number of babies enrolled in El

X 100
Total with hearing loss
84
X 100
127

66.1%



Early Intervention - rate

* Let’s say | want to calculate for Missouri for the year 2021,
the rate of infants enrolled in early intervention (Part C &
Non-Part C) per 1000 screened.

Number of babies enrolled in El

X 1000
Total screened



Early Intervention — rate data sources

[0 b | @ Centers for Disease Confrol and Prevention
P CDC 24/7: Saving Lives, Profecting People™

Hearing Loss in Children

EHDI Annual Data

Hearing Loss Homepage

Data & Statistics

2021

Search

Q

2021 Summary of Early Intervention (EI) Among Infants Identified with
Permanent Hearing Loss

Print

PAGE 10 of 14

« View Table of Contents

Download page B [PDF - 170 KB]

Data Source: 2021 CDC EHDI Hearing Screening & Follow-up Survey (HSFS)
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https://www.cdc.gov/ncbddd/hearingloss/2021-data/09-early-Intervention.html
https://www.cdc.gov/ncbddd/hearingloss/2021-data/09-early-Intervention.html

Early Intervention - rate, Missouri 2021

Number of babies enrolled in El

X 1000
Total screened
84
X 1000
67,854

1.24 babies enrolled in El per 1000 screened



Early Intervention - chart comparison cont'

Choose state(s) to explore

lllinois, Missouri -

Comparison lines of Enrolled in EI (%) by state and in the aggregate, 2
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Source: Center for Public Health Systems Science. (January 31, 2024). Early Hearing Detection and Intervention Data. https://EHDIdata.wustl.edu




Early Intervention - chart comparison cont'd

Choose state(s) to explore

lllinois, Missouri -

Comparison lines of Enrolled in EI (%) by state and in the aggregate, 20’5@-2021
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Source: Center for Public Health Systems Science. (January 31, 2024). Early Hearing Detection and Intervention Data. https://EHDIdata.wustl.edu



ata curation

We collected 23 metrics from
the CDC's EHDI website.

Additionally, we calculated 28
more metrics from the
reported data.

We present all 51 metrics in
interactive visualizations on
the website.

FAQ

When did you last update your data?

Where did you get this data?

CDC shared 2014-2020 data with us on October 13, 2022. We supplemented with 2007-
2021 data from CDC’s website, as described below.

Metrics for 2007-2013 were accessed on September 21, 2023 from PDFs on CDC’s website
via the following links:

https://www.cdc.gov/ncbddd/hearingloss/2007-data/2007 Screen Web Rev.pdf

https://www.cdc.gov/nchddd/hearingloss/2007-

data/2007 Screen_ Pass Web Rev.pdf

https://www.cdc.gov/nchddd/hearingloss/2007-

data/2007 Screen Not Pass Web Rev.pdf

https://www.cdc.gov/nchddd/hearingloss/2007-

data/Diagnosis Summary 2007 Web Rewv.pdf

https://www.cdc.gov/ncbddd/hearingloss/2007-data/Diag_2007 Age Web Rev.pdf

https://www.cdc.gov/ncbddd/hearingloss/2007-

data/2007 No_Diagnosis Web Rev.pdf

https://www.cdc.gov/ncbddd/hearingloss/2007-

data/2007 Enrolled Part C El Web Rev.pdf

https://www.cdc.gov/ncbddd/hearingloss/2007-

data/2007 El Non Part C Web Rev.pdf

https://www.cdc.gov/nchddd/hearingloss/2008-data/2008 Screen Web.pdf

https://www.cdc.gov/ncbddd/hearingloss/2008-data/2008 Screen 1Month Web.pdf

https://www.cdc.gov/ncbddd/hearingloss/2008-data/2008 LFU Summary Web.pdf

https://www.cdc.gov/nchddd/hearingloss/2008-data/2008 Diag_3-Months Web.pdf

https://www.cdc.gov/nchddd/hearingloss/2008-data/2008 El 6 Months Web.pdf

https://www.cdc.gov/nchddd/hearingloss/2009-data/2009 Screen Web.pdf

https://www.cdc.gov/ncbddd/hearingloss/2009-

data/Screen 2009 1Month web 508.pdf

https://www.cdc.gov/ncbddd/hearingloss/2009-data/2009 _LFU_Summary_Web.pdf

https://www.cdc.gov/ncbddd/hearingloss/2009-

data/Diag_2009 3Month web 508.pdf

https://www.cdc.gov/nchddd/hearingloss/2009-data/El 2009 6Month web 508.pdf

https://www.cdc.gov/ncbddd/hearingloss/2010-data/Screen 2010 web 508.pdf

https://www.cdc.gov/ncbddd/hearingloss/2010-data/Screen 2010 1Month web.pdf




Website exploration ()
EHDIdata.wustl.edu



https://ehdidata.wustl.edu/

Homepage

Live website portion

& Washington University in St Louis

EHDI in the US:
How are we doing as a nation?

1.858 98% 1.119
babies diagnosed with of babies born enter the babies enroll in El out of
hearing loss out of 1000 EHDI program 1000 screened
screened

2021 US data represent states, territories, and District of Columbia.

Explore curated multi-year CDC EHDI data



https://ehdidata.wustl.edu/

EHDI DATA HUB FAQ ABOUT US CONTACT US Q

EHDI Data Hub

The EHDI Data Hub provides visualizations to compare metrics of EHDI programs across the United
States.

EHDI Data Hub

Learn more about the data curation and the metrics available for exploration by visiting the Data
Description page.

Explore a metric

We compare all available data for each state, the US (states, District of Columbia, and territories), and
state summaries (average, median, and standard deviation across states and District of Columbia) in
each year from 2007 to 2021.

Figures are interactive and allow you to focus on portions or download a PNG.

You can explore 51 metrics: 28 metrics were calculated from 23 metrics reported to the CDC.
Calculated metrics include prevalence, rate, percentage, and total count.

Click to explore:

Explore a state

Check out a state’s profile: how a particular state has been doing over the years across the 8 key
metrics. We also highlight how the US (states, DC, and territories) is doing.

Compare two states: select two states to explore and compare their trends over the years across the 8
key metrics.

Figures are interactive; you can also download a PNG of the profile/comparison.

Download the data

Live website portion F—————— S—— —————

Click to explore:



https://ehdidata.wustl.edu/ehdi-data-hub/

Key Metrics (1)

Live website portion

Key Metrics

Explore 8 metrics that are key to EHDI.

Page may take a few moments to load. The display may time out and oppear gray; if this happens, please refresh the pa

ge. Prevalence metric is
s, and early

presented first, followed by rate and percentage. Within each set, metrics are grouped as related to screening, diagnosi

intervention. Hearing Loss Prevalence is displayed ot defoult.

Click the dropdown to select a metric to explore:

Hearing Loss Prevalence -

Hearing Loss Prevalence

This section takes a look at Hearing Loss Prevalence: Prevalence of permanent hearing loss. It was calculated using the formula HL / Tscr * 1000. This
metric can easily identify the states with higherllower hearing loss prevalence, and additionally, this information helps determine the need for additional
investment in audiology services.

States above and below 2021 median value by yeat, 2007-2021

Figure displays the numbers of states above and below the 2021 median Hearing Loss Prevalence value.
* Mouse/Hover over the bars to see the count (and percentage) of states reporting above or below the 2021 median each year.
« Click and drag mouse to zoom into part of the plot (or among the tools in upper right of plot). Double-click plot to reset (or reset axes among the tools in
upper right of plot).
« Download a plot as PNG (among the tools in upper right of plot).

States above and below 2021 median Hearing Loss Prevalence (1.891) by year, 2007-2021

M Above 2021 medizn HLp (1.891) [ Below 2021 median HLp [1.891)
2007 2008 2005 2010 2011 2012 2012 2014 2015 2016 2017 2018 2015 2020 2021

States reporting

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Source: Center for Public Health Systems Science. (Janwary 31, 2024). Early Hearing Detection and Intervention Data. hitps://EHDIdata. wustl edy

&
<
o



https://ehdidata.wustl.edu/ehdi-data-hub/key-metrics/

Key Metrics (2)

Live website portion

Smoothed line plots

Figure shows the trend in Hearing Loss Prevalence metric for each state (red lines) and smoothed trend lines (blug) to discard small year-to-year variations.
States are ordered from top to bottom by their latest HLp values. The black dots represent the state median in 2021 for comparison. US represents states,
District of Columbia, and territories.

» Mouse/Hover over the lines to see the year.

» Add/Remove either type of line from all states in the figure by clicking on the legend (top).

» Download a plot as PNG (among the tools in upper right of plot).

Smoothed line plots of Hearing Loss Prevalence by state, 2007-2021
m— Smoothed = Actual
Hawaii South Daketa Idaho Minnesota llingis QOregen Kansas Colorado Cennecticut
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i ® ﬂ ra"ﬁ T e AR b b e

o
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4
D Y iR eI iy T s
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Wyoming Califernia New Mexico ‘washingten Nerth Carclina Nevada Michigan Missouri New Hampshire

a

P s o T —, I N R R
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HLp

Pennsylvania lowa Tennessee Georgia Wiscensin Vermont Delawarz Rhode Island Alzskz

:_._.__I —t e —, el s e q_A ———

Q

Virginia Florida Louisiana Arkansas North Dzkota Texas New Vork Maryland Kentucky
4
R e | ' B T J— — = T T ]
[
2007 2014 2021 2007 2014 2021
West Virginia New Jersay  District of Columbia Montana Alabama Mississippi us
4

2 . L] —_—_ e e ——" b

a
2007 2014 2021 2007 2014 2021 2007 2014 2021 2007 2014 2021 2007 2014 2021 2007 2014 2021 2007 2014 2021

Source: Center for Public Health Systems Science. (January 31, 2024). Early Hearing Detection and ion Data. https://EHDIdata wustl.ed

Comparison line plots

Figure allows detailed comparisons of Hearing Loss Prevalence between selected states over time. State values along with which quartile they fall into each
year are provided. State average, State median and State 5D summarize states and District of Columbia. US represents states, District of Columbia, and
termitories.

» Choose one or more states to focus on from the dropdown menu
Mouse/Hover over a point more information.
Click on a line or peint to highlight a state among the selection. Use “Shift” to select multiple states
Click and drag mouse to zoom into part of the plot (er among the tools in upper right of plot). Double-click plot to reset (or reset axes among the tools in
upper right of plot)
Download a plot as PNG (among the tools in upper right of plot).

Choose state(s) to explore

Alabama, Alaska, Arizona, Arkansas, Califi~

Comparison lines of Hearing Loss Prevalence by state and in the aggregate, 2007-2021

Alabana

Atk

HLp

Hamai

it

P90004004400044¢

2007 2009 2011 20132 2015 2017 2013 2021

Source: Center for Public Health Systems Science. (January 31, 2024). Early Hearing Detection and Intervention Data. hips://EHDI4ata. wustl edu



https://ehdidata.wustl.edu/ehdi-data-hub/key-metrics/

Key Metrics (3)

Live website portion

Heatmap

Figure shous how Hesning Loss Prevalence distribution has changed over fime. States are ranked and color-coded in four fixed ranges determined by 2021
quarties. In this way, it is possible to see how the distribution of states (in the fixed infervals defined in the key) has changed over fime. States are ordered from
highest (top) to lowest (bottom) HLp value. US (states, District of Columbia, and teritories) valus and position also identifisd.

+ Choose one or more states to focus on from the drepdown menu

« Click on state(s) to highlight all ysars for the slection. Double-click white spaca abovsibslow heat map to reset

« Click and drag mouse to zoom into part of the heat map (or among the toals in upper right of plot). Reset axes among the tools in upper right of plot

+ Download a plot as PNG (among the tools in upper right of piot).

Heatmap of Hearing Loss Prevalence by state (2021 quartiles), 2007-2021

US s Highest - HL: 2,404 - 1558 memm Modlerately bigh - HLp: 1,681 - 2,900 memm Moterately low - Hip: 1,458 - 1.891 Lowest - HLp: 0.749 - 1,459

2007 2008 2008 2010 2001 2012 2013 2014 2055 2016 2097 2048 2019 2020 2021

fel it

007 2008 2008 2010 2041 2042 2013 2014 2005 2016 2017 2048 2019 0H 202

Annual map comparison

Figure shows US map and distribution of Hearing Loss Frevalence values across stales in a year. States are colored based on a range of HLp values over
2007-2021, with legend on the right. Missing data visualized with no color in the map. See table below for available values, or see Data Availabiiity Table for
years of missing data for each state/vaniable.

+ Mouse/Hover over a state for more information.

+ Click *Play” at the bottom of the map 1o see how values change over fime across the US. ClickiSlide to view a single year.

+ Download a plot 5 PNG (among the tools in upper right of piot).

U0 nax - W

Map showing Hearing Loss Prevalence in each state by year, 2007-2021

2007 008 2008 2010 011 012 ;s 304 2012 a3 s moal

Boxplots

Figure shows the distributions of stales’ Hearing Loss Prevalence values in boxplots by year. The area in the bex begins wilh the first quartile (251 percentile).
The mididle line represents the median data point, and the tap of the box is the third quartile (75th percentile) The whiskers (ines beyond the box) show the
minimum value on the botiom, or the lower fence when outiiers are present. The upper fence is at the top of the line. The fence values represent where the
minimum and maximum values would be if the distribution were normal. Dots above and below the whiskers represent outliers

+ Mouse/Hover over a point more information
Click and drag meuse to zoom into part of the plot {or ameng the fools in upper right of plot). Double-click plof to rese (or reset axes among the tools in
upper right af plot).
Download a plot as PNG (among the tools in upper right of piot).

State Hearing Loss Prevalence distribution by year, 2007-2021
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Values by sfate and year
Table shows the Hearing Loss Prevaience values for each state by year. Stales are organized alphabetically upon first display. Tollowed by state summaries
(average, median, and standard deviation across states and D umbia). and US value (states, District of Columbia, and teritories).

+ Click on 2 year to sorl by thal year.

« Search in the upper right to limit display to state(s) or valu

+ Click on a row fo highlightideselect it
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FAQ

EHDI DATA HUB FAQ ABOUT US CONTACT US Q

FAQ FAQ

Privacy/Security Statement

When did you last update your data? v
Where did you get this data? v
Can | use information from this website? v
Can | get a copy of the data you used in the figures? v

| have other questions - can | reach out? v



https://ehdidata.wustl.edu/faq/

Explore

* Take a few minutes to explore the pages we just showed

* Pick a metric of interest to you

* Pick a metric you have not really looked at before



Website exploration (lI)
EHDIdata.wustl.edu
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State Profile
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State Profile cont'd
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State-to-State Comparison

State:
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State-to-State Comparison Cont'd
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Explore

* Take a few minutes to explore the pages we just showed

* Pick your state

* Pick a state that you think is like your state

* Pick a state you consider “gold standard”



Open Discussion




Housekeeping

No one metric defines the program
Website is a work in progress

Share any feedback you have including errors, typos,
unclear details (contact us page on the website)

Quick evaluation of today’s session:
https://tinyurl.com/EHDIdata

QR code to evaluation


https://tinyurl.com/EHDIdata

Poster tomorrow

* Poster 2: Key Metrics to Benchmark State-level Early
Hearing Loss Detection and Intervention Programs
= Monday March 18
= 12:00 PM - 1:45 PM

= Centennial Foyer/Ballroom



Contact Us

Keshav Kumar

Visit us:
k.keshav@wustl.edu ISt

EHDIdata.wustl.edu

Marie Richter, Au.D.

Contact us:
mrichter@wustl.edu

EHDIdata@wustl.edu

Veronica Chaitan
vichaitan@wustl.edu

cphss.wustl.edu cphss@wustl.edu X@CPHSSwustI


mailto:k.keshav@wustl.edu
mailto:mrichter@wustl.edu
mailto:vlchaitan@wustl.edu
http://EHDIdata.wustl.edu
mailto:EHDIdata@wustl.edu
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