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 Risks and 
Benefits 

The applicability and accuracy of the course content may vary by the 
clinical, geographical, and cultural context; you should evaluate the 
course accordingly. 

As healthcare is rapidly evolving, new findings may change the 
validity of the information presented in this course. Providers should 
always consult the latest research and guidelines from professional
associations. 

The interventions discussed in this course may be limited in 
generalizability, requiring practitioners to consider specific individual 
and population factors. 

The course may not cover all possible risk factors, diagnostic 
methods, or treatment options, and complex cases may require
additional considerations. 

Healthcare providers should apply cultural competence and 
sensitivity to ensure effective and respectful care based on their 
patients' diverse needs. 

Providers should always evaluate the limitations of diagnostic and 
screening tools, considering their potential for false results as well as 
any ethical implications. 

It is the responsibility of course participants to critically evaluate the
evidence from multiple sources to guide professional practice. 
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History of Wireless 
Technology in Hearing aids 
1937 T-coil invented for use with telephones 

1990 Near Field Magnetic Induction (NFMI) introduced 

2005 Starkey introduced ELI 

2019 Google released Audio Streaming for 
Hearing Aids (ASHA) protocol for Android 

2020 Bluetooth® SIG introduced the LE Audio protocol 

2024 First Bluetooth LE Audio products introduced to 
the market 



!"#$%&
'(%%)'*$+$*,-
!"#$%&'!%'"



!"#$%&'%
()**+,$&-&$.%

!"#$%&'(')*$)+$(',-$)+$%,.$/+001,'/%)#
2')"$+)"#3$/+041)#3$5*5)#056$#(#/)3+,'/$

.#7'/#56$5+8)2%3#6$+3$)"#$',)#3,#)$



6-0%#$(C%)*%&(
,+-.%&'(/%0$



6',3$%"$:)-1$
0,)1-.2$)-3'$
%"$)77,''"1-,'

6',3$%"$:)-1$
0,)1-.2$)-3'$%"$
7,;;+;)1$3,<-7,'

6',3$="1$,)1>%">,)1$
7"??+.-7)%-".$
@,%#,,.$)-3'

6-0%#$(C%)*%&(,+-.%&'(/%0$



9%,:#$+8$%&+1)$;<$8##)$2')"$&#5)$
4#38+30%,/#$2')"',$(',#$+8$5':")

=>/#((#,)$5)#3#+$5+1,.$?1%(')*

@'3#/)$/+,,#/)'7')*$)+$4"+,#5$%,.$
0%,18%/)13#3$54#/'8'/$%//#55+3'#5

A%5)$.%)%$)3%,50'55'+,$2"'(#$
0%',)%',',:$(+2$4+2#3$/+,5104)'+,

DEF(4,G



B':"(*$3#('%&(#$+7#3$5"+3)$.'5)%,/#5$
!""#$%&'()'*+

@'3#/)$#%3C)+C#%3$/+001,'/%)'+,

=%3C)+C#%3$D5#3$/+,)3+(5

E',%13%($#,7'3+,0#,)%($.#)#/)'+,$%,.$
/++3.',%)'+,$+8$5':,%($43+/#55',:

<=>?
!"#$%&'"()%*#+,"-'.%/,)0.-'1,

H@IJ



>*-)(%$(
K).+-=%&'
9#/#'7',:$%1.'+$83+0$
%,$#(#/)3+,'/$5+13/#

8;/4.&$5""3T.6#5
,-./*0'"$1*!.2.0'32*

)$$.33/1#.3



8"<+)##)*



./"*-$0-123)*((*/4-5%6-7/,-
$0-$*-'"22)6-*/"*4-
E(1#)++)"$F(%55'/G$'5$%$(+2$4+2#3$
3%.'+ )"%)$5)3#%05$.%)%$',$)"#$
1,('/#,5#.$',.15)3'%(6$5/'#,)'8'/6$
%,.$0#.'/%($HIJKL$MNO$PBQ$
83#?1#,/*$&%,.
E(1#)++)"$%((+25$2'3#(#55$/+001,'/%)'+,$
&#)2##,$)2+$.#7'/#5

!"#$%"#&'()*+#,-*)(./"(!"#"$#%"&'()%$
012 3%-(+144/"2(%1)#/(+2"*%$#-,



Bluetooth Low Energy (BTLE) was designed 
to use even less power than Bluetooth Classic

BTLE provides more flexibility in 
communication between devices

Used for data transfer and some 
audio streaming

Provides precise indoor location services

What is Bluetooth 
Low Energy?



8"<+)##)*(:#C(L&+.'3

4,.%1);$F,<-7,'
7$543&</1&/+;.1&6.D#$.3&546&
#4#+#5+.3&5&$/44.$+#/4

!/==/4&+;5+&/4.&$.4+15"&6.D#$.&
#4#+#5+.3&546&=5#4+5#43&$/44.$+#/43&
A#+;&=0"+#-".&-.1#-;.15"3

G,1-:0,1);$F,<-7,'
)&"/AE-/A.1&6.D#$.&+;5+&
-1/D#6.3&65+5

)$$.-+3&54&#4$/=#4?&$/44.$+#/4&
1.20.3+&5<+.1&56D.1+#3#4?&#+3&
-1.3.4$.&+/&/+;.1&6.D#$.3



4,.%1);$F,<-7,$
!"#$#%&'()*+,-.$/



G,1-:0,1);
!"#$#%&'()*0(*1,/

G,1-:0,1);
!"#$#%*$'+$)(*2)$%&$.&-)/

G,1-:0,1);
!"#$#%,$()*%)(*$%'-."*-)/

G,1-:0,1);
!"#$#%,$()".3%("4/

G,1-:0,1);
!"#$#%,$()*%)(*$%'-."*-)/

G,1-:0,1);
!"#$#%&'()*0(*1,/

4,.%1);$F,<-7,$
!"#$#%&'()*+,-.$/



!"#$%&&%'()*#+,&

4;)''-7$&+3-"

/01/23/%4

23%/56&)78)98&+$#8.%:;23

:;23 /56&)



!#&$%0+.-)%#&$(C%)*(!<..+&)(
K).+-=%&'(B+1*&#"#'%+$

G""1$1).2,
Z.51#4?&5#63&=03+&>.&$"/3.&+/&+;.&6.D#$.&
+/&1.$.#D.&04#4+.110-+.6&506#/&3+1.5=#4?

!).3'=1,,$-'$."%$'+::"1%,3$
#-%0$);;$3,<-7,'

5==-7-,.7C
8/33#>".&-/A.1&615#4&/4&>/+;&3=51+-;/4.&
546&;.51#4?&5#63

H.7".'-'%,.%$:)-1-.2$"=$0,)1-.2$
)-3'$%"$'?)1%:0".,'



E(1#)++)"$R=$T1.'+$'5$%$,#2$43+)+/+($)"%)$+4#3%)#5$+,$)"#$E!R=$
3%.'+$%5$4%3)$+8$)"#$E(1#)++)"$F+3#$J4#/'8'/%)'+,$7#35'+,$UNM

B I

81).'?-%%,1$9"+17,

>*-)(%$(:L(/<0%#M



8+&+9%)$(#9(
<$%&'(:L(/<0%#

H?:1"<,3$)+3-"$J+);-%C
15$()$)%&-2.4%0"*,%$.,(.1$4%5"&*$.".3%
$6+$)"$.1$%(.4%7$**$)%)(.3$

K"1,$,==-7-,.%$
*,$%)(4"-%,(&%5-0%+-0$)%1-.&2'+*"-.

6.-<,1');$4"..,7%-<-%C$
-.$%+)-*-1-5%8-)%1-'+(*"75$%9++5$%(.4%
9.4)-"4%4$:"1$&

K+;%-:;,$7"..,7%-".'$
1-..$1*%,$()".3%("4&%*-%'25*"+5$%4$:"1$&%
(*%-.1$

&+1)7)'%L
7)-(41(&*%(55-0&%1-..$1*"-.%*-%(24"-%&-2)1$&%
".%+275"1%+5(1$&%!3;'&<%*,$(*$)&<%(")+-)*&/%
"'+)-:".3%(11$&&"7"5"*;%(.4%+()*"1"+(*"-.



!"#$%&&%'()*#+,&

4;)''-7$&+3-"

:8)#6,#'$<*&,#'$/01/23/%4

23%/56&)78)98&+$#8.%:;23

:;23 /56&)



5.)@;,'$3-1,7%$'%1,)?-.2$=1"?$)$
<)1-,%C$"=$3,<-7,$%C:,'$-.7;+3-.2$
'?)1%:0".,'M$%)@;,%'M$).3$
:,1'".);$7"?:+%,1'

N&%1-$)



/11+$$#.%+$



"#$%&'()!
*+,-#+!.'/%-01-(+

"#$%&'()!
2$34+!.'/%-01-(+

8*"9:$%#-
.$9)2)00-5'')00(9$)0

"#$%&'()!
25!"#%+$,+%

"#$%&'()!
*+,-#+!6-(#%-4!789



B+0#
7+/-&5&3+1.5=

E3+%./%5)$J)%3)VJ)+4

=.:#$K+.#W

X+,#

Y104$)+$S3+:3%0$O$

!',,')15$Z,VZ88

K)-.:%&7(6+=#)+(
!#&).#"(DEO
!"#$%&'()*+''$,)-.'&$,/0

R+,:$S3#55$+8$)"#$ 3#5#)5$)"#$"#%3',:$%'.5$)+$[B+0#\$
5#))',:$)"#$"#%3',:$%'.5$)+$)"#$S#35+,%($43+:3%0

!"#$%&'()*+,*!-.)*/0



TV Streamer
Over

smaller

Wireless 
range up to 

50 

Intuitive and 
easy to use

Unlimited users 
can enjoy
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Streaming Checklist
Is Bluetooth turned on?
Are streaming permissions enabled?
Are other Bluetooth enabled 
devices in the room and turned on?



Interference 
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