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Abstract

Background and Aims: The evaluation of probe microphone is the only gold standard to confirm the
performance of hearing aids. In children, due to the fitting positive impact with real ear measurement
on the children's communication skills and also considering that children are not able to express their
hearing aid functional problems, the importance of the use of real ear measurement is felt more.
Therefore, the present study was conducted to determine the difference between hearing aid output
fitted by DSL prescriptive targets with approaches of real ear measurement and 2 cc coupler among 3-
7 year-old hearing impaired children to understand the impact of earmold on these measurements.
Materials and Methods: In the present descriptive-analytical cross-sectional study, 3-7 year-old
hearing impaired children with moderate to profound hearing losses were studied. For children’s
assessment, after doing audiometerical tests, the children's hearing aids were planned in accordance
with the DSL using relevant software formula, then hearing aids output was once measured using real
ear measurement and once more using the 2 cc coupler. The obtained values were then compared.
Results: A significant difference was found between the sound pressure level average of target curve
and that of hearing aids in the real ear measurement and 2 cc coupler in different intensity levels
(p>0/05). The average difference betweeen sound pressure level of target curve and measured curve
by real ear measurement compared with that of sound pressure level of target curve and measured
curve by 2cc coupler was less than 10.

Conclusion: According to the findings of the present study, using real ear measurement in children
seems a necessity. Also, the cause of the difference between the target and measure in real-ear
measurement is the poor performance of various factors other than earmold (hearing aid,
measurement, lack of correct prediction values in the settings application hearing aids, etc) and this
issue is not related to the quality of the earmold.

Keywords: Real Ear easurment; Prescriptive Targets; 2 cc Coupler; Hearing Aid Output; Hearing Aid
Fitting

Cite this article as: Akbar Afshar, Hamid jalilvand, Leyla Jalilvand Karimi, Alireza Akbarzadeh Baghban.
Determining the Difference between Hearing Aid Output Fitted by DSL Prescriptive Targets with Real Ear
Measurement and 2 cc Coupler Approaches among 3-7 year-old Hearing Impaired Children. J Rehab Med.
2018; 7(1): 118-125.

* Corresponding Author: Akbar Afshar, PhD in Audiology, School of Rehabilitation, Audiology Dept., Shahid
Beheshti University of Medical Sciences, Tehran, Iran

E-mail address: hamidjalilvand4@gmail.com

DOI: 10.22037/jrm.2018.110612.1413

J Rehab Med. 2018; 7(1): 118-125




ohEae g )linsl
- ]

S0 gmi U DSL V5 (539555 I ub oukivpaliid Sows o2 § 3> SHiS 1yt
JW ¥ Y shguinS 55395 3 ¥ CC yligF 3 ooty o (5 S0

Tl 0315,8T Lo ple T oy S digkls ML Foolls apon L2351

Ol (O e e S, pobe oS o el ol oIS pulid g A5 (Syntls ol gy 458
Ol el s St (b pole oSl (odSuilys psle 0uSiily (il 2lgid 095 gt owlid algnd (6185 okl ¥
Ol QRS e e (S pole ol (il psle ouSlily (il plpid 09,5 g2y ¥

OIRl el et dated (S pole oSl (isuly pole 0151 W pole 09,8 guie ¢ gt lal (518> ¥

AV Y/VY dlie iy WA/ Y/ Wlie 5,5554 VYR0/9 Y/ A dllie Cil > =

oS>

Slaal g dodio
yols adllas 1Y 045 0 oles] yid REM 1 sslinl cuel aiins 395 Saouw (63,Slos cMie lo 41,06 855 a0l 4 da g b puian 5 SdoS
JLo VB Y (lsideS G358 ) i ¥ 5hsS 5 (Bl G555 25l 029y b DSL (228 Glaal 3 sadiplals Saows (298 M| ()2 Ban |

D9 (yp 650Nl 3 B S 0ged 93 (pl dunlie b 285 plol

Loy 9 919
S35 sy Jolye a8 S )5 il 3y90 35 Bras b bagio lsiinS (s o8 Jlo VB ¥ (SlieS (lSos8 il ogim b ik adlas
Al 50350 b el > 2y polin 5 65T (g ¥ g8 9> Sxms 530U g &0 103 Sl 5 55 53 By BT (il e alog &4 S

43,5

Laisl

b 35 gl 53 s ¥ b5 5 ol S 53 S o 38 a5 b REM s Gotn e g 28 s s
(P<e/0) cusls 3939 (5,olime BS]

oL 6 S0l e g b itie  Jgeo HLid pdaw (ke M3 I REM Lugs 00 ¢ 5505181 oo g un oo Jgo jLid pdaw xS0k M3
Aiboe Ve 22e ) a8 COUpEr by

&5 i

Bly ieS ooyl > Measure, Target o, aMs!l cle pumen il o ol G538 15 REM i oslitl cpols imgly sloasdl 4 axg b
Lg u]o\.u)l tyo}o L)"l 9 03y (o).:.é 9 S rows L;c.Ja_u )l}élp)i 2 ﬁbuio Cuwyd L;w():w pie 5(_5)-"50).1‘)}.' ‘L_im.m) pr )l ).._c calises ‘JAI}C uv.uuo D)gxla&
D)6 B coas

Sl slojily

BRS¢ cuiSuilyl pole BuSUiIS owlid (tlgind 8955 guas c owlind (olgind (618D ¢ Latiw] ighls duos w85 8 gamne Okiwwd g
O OIRF (bt e (SW32 ks
hamidjalilvand4@gmail.com 35 g yS31 yw 30T

% (iAYIGT Qb gl — (ale aslilnd




Published Online: 2017. June.19 Research Article
- -

Slaa! g donio

Ll o5 Sl 5 103, o s hd g0 4y 45 Lidgy ALISCSS (sl b bel daSnans (S8l o g5 ax3iS o £+ 5
Sl lsinS Gidnid 5 5P Slhogad 390 > Slais MLl spg w8 jein ax ) Das e 3500 PCY e Lawgs
2z b 9> (b & placSann 1 S (laSann Cuows & (5x5Caz 4 ke Saaw (wdige ) byl 5 T pae s
5 Al (5503508 s Gllos (s03g0m0 yl Jlo 10 bSanns ol Msingy JUS 5o el (s e slacliogad 5 JUI
153,50 48l,] BasSudg 5l (slodyinS il bawgs

=Saoww ) 5l Hloliss sloid 1351 9wl i Jluowd (lacSaomw colw yol jo bl and 3 3 &S (o pSeiin s v ploi b
laatolys el pas e &) Snams wead 1 dny olagt sy 45 05 ol Lol (S oo ool (631,a0b L5 5 o cslo
290 Cagl e (lgi e lley bawg 01B505 908 G Sl L 2 (o jb SS 4 Saows Sl plisiienls) pae b
Saow 3959 Oljen 03lo Bl (595 x> (yB95 o))l alaz I 63b5 Jelge 03U o gl Ll gei pasuiie Saew 3, 5l
DS B o g JUB il (b5 &

b bzl jl poielas bj)l 4 B olgid (raastie VA ans Bl 3 (89 )Sue Cox (2b))] laptuss Colo g b L
5,50as (6350}l 5 Snows (gl i e oy (sl 3kl MolS oo ] 4 BB 365 3 Saams (9 5 Snows
5 kel & 465 o Real Ear Measurement U dly (565 (s pSo5lil g, coxisSosliiul 38 505 59y p Saow

b ol olgid g odd astie Saow Coghi bly jliie REMT L (¢, 805101 5o Wil lalis coghi (woyp (o) oy iz
Mosles o g8y 5 (ololid o owyp |y oaiiSonlitnl 5% Mo 5| (o)l ok 031> LS (olyl3g03 g (12975 (sl Jgod ;I oolies]
Syl Cpgo by Saaws ()t (S0ged b &5 Wl Cowd a ol 4 (b2l 4t ppiime (oled b b )
23 5 S S JUSiw (alulid & B S b iy jl Madgn laSaow 095l Mgi &) 25 b (pizzen ABL (g (A5
b > (gySojlul a5l sy HIG slagyalid g4yl Cuwyd 3 Slas Aol 5 baSwaw (pl (2Blg 5 Slas b5, gly ciiun alio
o & a2 b 05 (el oag 4 b M bl o Sxows Sl eaiSoslanal 38 55 (55) pr Saams (55030l iy (8l
4 B 8 aSul & g b grizmen 5 NS0 (L) slaclee 1 REM (olul yy Sas ol o 136 5 5590105
Saomw (9> AN e sy Bin b psls adllas 1 D300 0 duogi jlums ciias 358 Saows (63,50 OMSie )l
285 ol JLo VB Y (glgidnS (58 )3 e ¥ s 9 (ol (555 i)l bey b DSL (s Blanl b oadiulas
by (oo 99 )5 o3lisol b S Cashts (5o 55001 gy 9 (oBly (355 el (45503101 b9 oo oS Ll 5l i
lie Sl odlizl sl 4y oy cal o ST S Ll 5l g 2l sy g @ ) e & slie RECD Tlie (3.5 ks 5
Jisos £ bl Gog) 93 ol om BB 30 9 odlitial sy gl 39290 Sile jolio 3l )8 o 4 3l RECD
b3 b owd Ve OS] edgume e i LT a5 A0S oy a5 5g ) dse > ol adlbas g cpl 51 DT salgs meSTL
50 1) (BB e S Gl 55 355 3l os 4 355 Gl cale cuiS 4 g b Lo 558 LT A L dgde

e 8l ol 5 Lt o pedlie Sl 3,8 4S5 (uSlee olio 51 oolizusl 4y Laid

L Jig) 99l
G5 o533901 )3 5 0351 e b st lsiieS Gl & Jlo VB Y I5ieS oS358 0l hpogim hlos ek aallas 1
aalllas 3)90 cXidgy 03ga3 pUCS (038 (s Oloils) iy il (sBigel Sy g (098 il (B9 5 LBise) bl
ool adiges 4 (oliwd (gly (ojlod pw) ojlod plad ST I pols 50 )D cdnols pox> (D9 dgdte 4 dagi b i8S 8
pis gmed Ake bYd 4 Wl ,u A &S wad ooy ek a5 YO adlae 4 dgp9 balypd snly 538 s ped 4 s
» 5 145 Gis Audiophone s WideX slacSaows 3 DSL Jgo 8 b Saons pudais pae o)k oot sl 3959 6, Sen
3099 0ol 3 p2l IS55 S S 105) & 351 255 ol & S35 olis) o le 45,5 )5 g 3590 oo Bl 45 WY cales
yogles S laily g8 cale) Madsen Medimate 602 jrogsl (slaolSiwd 1 edlatol L) (s ytogilod 9 (6 ptogedl ¢ orgSwwsl
g shls 45T G09S el s 4 LB S g (LSl H9uiS cil) KeRIEr LgSuogil o (umow 598 csl) ReXxtone
e D55 gl ] dame (0SB caas (il cavlie LB a5 SIS g ENT Lawste 4 loyd cas aivg gl b ivgS
g Seewald Ly & 45368 cly o] o9 gyl cde 4) DSL g0y b gillao dbogsye yl58la 5 51 a3kl b S368" 1o Snomw

! Peak Cliping

2 Real Ear Measurement

3 Real Ear To Coupler Difference

J Rehab Med. 2018; 7(1): 118-125



ohEae g )linsl
- ]

Digital Tgws 5L S oo (gl (Kol 5528 cilo FP35 Frye Juo REM olSiws jl oslizul L) 565 5 oobly 35 b))
Aevr Ber slawilsys nae Dbspl wus b (a9 e cubgw 9 A=£0-0-0BSPL wui 4w ,» Speech
PRCHE Y NUEWY NRREIS I SIS PIRSE SUSN: PINPTCHS IPREIPICS IV EIPE SPP0 SRRNL PO
bl g Ban cla ot MBS Coles jd 0,5 dwglie Ban pdlie b odel cand 4 pilie g b (g pSojlul ¢ wilS )3
b5 )15 awglie 5)90 1+ sae L COUplEr 2 CC L5, 5 Bun sla e LREM

Ji> 4 (s ol 3 g (Sl g 65550 ilod slopasls g Wloges (Jlix Jid 5l nogs )Ll sl 5l psls s 5
A 0ol i (loog)S (gl dtaned T 9050 5l lanodls o390 Jloy 4 09,5 95 MEASUIrE, Target wus ke awlio
23,5 o Al jolime (gylol Jlai 5l o] 51 S aolie 1N S a3 3 a5 3 0= /00 pols gudisg )3 90)l Jol g9 (slas

b a3l

osd b a8 Syme cudgw 9 A=F0-0+ UBSPL @i polaw ,» Digital Speech sy st Syme slp (dls
ol 015 0391 aslllas 3,90 51,8 48 ¢l 4+ ABSPL

Srowt (o JWid ghaw (1wl g REM g 15 Bud sovie (oo jWid pdaw (5iSlo SWET a3 bgs po (bd,13905 ()

‘:”5‘9 0”95 »
100 ==§=—TR-target 50dB 110 =9=—R-target 65dB
=l R- 50 dB el R-
90 measure 100 R-measure 65 dB

80 H7 90
70 T L] 80 i \

60 70 |
50 T T T T 1 60 T T T T 1
500Hz 1000Hz 2000Hz 4000Hz 6000Hz 500Hz 1000Hz 2000Hz 4000Hz 6000Hz
(T ,M)REM 0+ 0B & b e sl oo :3-) o905 (T M) REM 10 dB & by po sl oo 13- 5905
120 o—R-target 80dB 140 =#— R-target 90dB
110 == R-measure 80dB| | 130 == R-measure 950dB
100 - 120 -
90 4 ) 110 - \
80 100 +7
70 T T T T | 90 T T T T 4 \
500Hz 1000Hz 2000Hz 4000Hz 6000Hz 500Hz 1000Hz 2000Hz 4000Hz 6000Hz
(T M) REM A+ 0B & bgspo s oo 3-F o905 REM(T , M)&+ dBay bysye sl soso V£ ,l5905

=il 8 5 (e Vo 3l i) Measure g Target o sl o i V=F 9 V=Y 9 3=Y 9 V=)) YU (clalsges a6 L
Al 3 Feee (uilS)d 4 bgye o] Slan g jym Seee gl

4 Digital Speech .28 oaliinl Jlimss (sbcSaan (b)) i 4 008 4l e 2y iy g (5 )58 S

* ANIE Qb (ilegly — alc aslilns Y



Published Online: 2017. June.19 Research Article
) =

Digital Speech g 1L Syme 4y ¥ CC HbsS 53 Saows (e jLid o 1Sk b Bin ioxio (Jguo jLid prdaw :Sile BME3] 5 gl loged
390 3,3l 41" gy Saono oijls 8y J38le 5 b pudats s ;5 4 ABSPL s b el (45 S o cadigw 5 A=£0-0+ ABSPL s golaw
Cowl oA 03)91 adllas

Y CC jlugS 15 Sroww (G0 JWid mhaw (1nbe L dad v (Faw jLid mhaw (Sl WSS 4y bgopo (5415405 1Y 415905

90 -
l I i\nq I 110 -

o ' | \ 100 %

== C-target 65dB
20 =¥= C-taget 50dB 100

== C-measure 65dB
80 90
70 ] 80 -
60 - 70 '
50 60 |
40 . . : : . 50 . . . . )

S500Hz 1000Hz 2000Hz 4000Hz 6000Hz 500Hz 1000Hz 2000Hz 4000Hz 6000hZ
Coupler (T ,M) 6+ dB 4 bgspo gbd oot Y=Y 13905 Coupler (T ,M) 6 dB & by o sk doxie Y=Y 5505

110 o—C-target 80dB 130 C-target 90dB
100 —&—€-measure 80dB | 159 =f—C-measure 90dB

70
60 T T T T I ) 90
\ v v v v
Coupler (T ,M) A+ dB & by o (sl S0t :¥-Y 13905 Coupler (T ,M) 4+ dB & bgspo sl oxio :¥-£ yl3g05

=838 53 (o Ve 3l yui) MeasUre 5 Target o Mis! o i (Y- 9 Y=Y 5 Y=V 9 Y=)) Y0 (ol loges 4 dv g5 b

Adlge Fpm Feor bS8 s g Feve o

v (:Ske M3 L REM Luwg o (,505lul doxie g Ban dovie Sgo Hlid paw 5:Sike BMB] 455 slalages p
al 015 03,9 COUPIET 2 CC Lawgs ond (53505181 ioio g Bin iio  Sgw ,Lid
WAL REM lwgs saui (g 503101 (dowin g Bad  Jovin Foo jLid mhanw (il BAT 4 bgspo (o 415505 3 13500
Coupler 2 cC buwgs suul (55503101 (Soxio g B oo (T Hlid maw (uile

«=4=REM (T-M ) 50dBspl 25 —4—REM {(T-M} 65dBspl
25 oupler JT-M) 50dBspl| | 20
20 15
15 I 10

o A

Qv Qv % Qv
10 S & & & &
500Hz 1000Hz 2000Hz 4000Hz 6000Hz RS v e ©
(T-M) R(T-M)-C 0+ dB 4 bysyo slasioxio Y3 3905 (T-M) (T-M)-C R 10 dB &) by b sizxia ¥V ,l3g03
J Rehab Med. 2018; 7(1): 118-125

]



ohEae g )linsl
- ]

—#—REM (T-M ) 90dBspl
== REM (T-M ) 80dBspl (T-M) P
—8— Coupler (I-M) 80dBspl Couplel (-M)
20 oupler 4~ sp 90dBsp
15 /
10 | |
| |
5 /I |
0 -1 T T T T 1 1
'5 T T T T 1
500Hz 1000Hz 2000Hz 4000Hz 6000Hz 500Hz 1000Hz 2000Hz 4000Hz 6000Hz

(T-M) R(T-M)-C A+ dB & by slasioxio ¥-Y Jagei  (T-M) R(T-M)-C A+ 0B &) bispo slasioxio ¥ ,l3905

3l sly LssS byl o Measure g Target o s dacas g lapulS ) ads ) (¥=F o Y-F g Y=V 5 ¥=3) YU la)bges 4 axg5 L
Wil e Ve dae )l ieS (w ¥ LS > Measure , Target (., s

-

S Sgo jlid gaw (1:S0ke L REM s 3 Ban oo Sgo jLid gdaw (1:S0ke (g 0iplsl slagobj)l & 2295 L
s b el 95 S e Cdgu 9 Ae—50-0+ UBSPL wuis zohaw > Digital Speech sy 5k o (gl (ABlg (395 3
P Feee sl wilS)s 4 basye (swd Vo 5l yiie) MeEASUre o target oo M| oy iy g 5)b 509 3314+ dBSPL
W Epg uo])'” OK>9§ 5 REM 51 ool L',,{I).glig o)l Oyg 05395 LS])’. d)'}oTL’)l.g)' O bl 4 (gkeS slis den Oy
105 o g ool y3j 55 LT ool & s (claazily b pils o0

- it (39,5 polie wdls L oy bl (YWS )5 g 5368 gy p &S clandllan (5 15 el )3 (Voo F) o)y Ke g @y
5 Canss a8 alis il ds e (81080 o Hlow L 3)50 o 3l piiin b a8 Cdel g 009 oS (slie p S 15 0l
D8)355 dosio  olgud 4 Wilg5 o cdsl a5 ytin S

55 ¥ 5l 13,8 duslie pa b1y oad obj)) REARg ssjle <810 buwgs iness REAR Zguly LIS 53 (Y++F) 2 3lS o 35,
dB SPL wuis jd yislel g 053505 8 pb 348505 10 JWS )5 9 $395 VA b odlatul calisce olgideS g9 99 b Jbusws Saow
REAR (la o gillas )38l 5 bawgs 0dd i REAR la oo 5I70VY 5l a8 oS o s ol .cé)8 plosl A 40+
l\;J.)% AW Lg)ﬁfo)’b.}l

NAL- (g5 Jse b b 45 Snows jl osiiSoslisiol JLuS )52 9,8 0V (gl 1y 089,50 g 2yl GliadSSl )3 (V41 +) e 5 5]
ile Xdg) (61955 Blual Ve OB adgamme p3 Gloglais I VA Ladd aizsl > Ll 55,8 1) g o wabsis o3l e85 NL1
Wsgs s> oyl 5y

¥ CC 5ksS > Saowr Sy 5Lt paw (5:0le b B (ot (Jgo )L aw (nSle (0 dplonl sla b)) 4 42 L Y
A+ 0BSPL wuis b Lol 95 Sy cdgu g A—F0-0+ ABSPL i gl ,» Digital Speech suvg 5L S yxe (¢ly
(Joswd Ve 5l yui) MEASUTre o target o GM! i 5 315 3935 BB «Srow o83l <8y H38lp 5 b wulas <l o
S il 8 )0 b Saomw odal Hl38le 5 10 palie o o dad o L bylages pl WAL o 3 oo g Free gl uilS 3 o
ol Caawr };)_a,f... 99...

103l o guned ool 35 3 Ll polul & iz sladily b ol giins

JuS 35238 YA sl ) o ¥ 58 ool 38150 basgs 00 a0t ol (s gzl o (V40¥) YSsS 5 iSla
it g 005 (Sl (s VLS oy dlie | it )]l o0 ol 45 ol L legl slaazdly bidge gy IgideS
DA sy oo w2 Vo OB 51 i a0 BM3 o1 590

3 Aarts & Caffee
¢ Real Ear Aided Response i85 o3 35 3 SPL ¢l5e
" Hawkins & Cook

* ANIE Qb (ilegly — alc aslilns

WY



Published Online: 2017. June.19 Research Article
- -

LREM Luwg odd (spu50jlul oxie g Bua dxie Jeo jlid maw xSke oy ONB] wosdpbl sla obj)l & dvg5 L =Y
3 S s 4l )3 gl uils 8 4S5 LCoUpler 2 CC lawg oud (5 pSojlsil amie § Bia doxie Jowo ;lib pmaw 1Sle
alio 2935 cle &) (ABly (55 (sl sbj,l 5 Measurey Target o M| cle ¢d )8 doei olgs oo cplplo il o Ve das
—py 50 polie Cuwyd e pas (83503l (Saow) B I e Calisee Jolse Camd 5 )Slos o w o ¥ phsS o BMB! par
S And
REM ;1 oslisl 35 s a3 dngi b bl oS o o3lizl [ 55 apyud 5 )y b5 4y 1o 1 Jl3le 5 51 Wamy5olsgsl 38T (il
Al (Sl Bl 9 39S 5
(3 Aves gFeer o wilS )8 )0 loguase (6 uS0jluil g CBn oo o BB dgng) gl opl sloamdh & aagi b —
o) (el 3 oadplsl Clados -
- 855 4> Coupler 2 cc ,> (measured) sas (¢, Sojlul e o (target) Gaa ove Sgo Hlid amaw ke o (o
ol JlBley 3 palie oy W3 e Ui gdge cul )3 gy OB (igws Ve 5l ji) B Feee g Feee b
s Gy Fyp Foow g Fee gl iS5 55 bacSaam

5 Bl oS o obs,l ) Measure g Target o M) cle oS Wd asuie pols Jiagh slaasl & asg b pizen (z
Saow oalals Jl38l5 5 33 polie Cauwyd i pas «(6 525 05l) cSaaws) LB 5l e Calises Jolge Cans 5 )Shas ¢ o ¥ 4bsS
)8 AB CedS b (bl ggdge cnl g 0392 (005 9 Lo

5310,.\5,;.&5
M Wl 5 Solls e S Bl sl wlealy b lasl ST Ll ol olgid byl awlid )5 4ol bl 1 48,5y ol dlds

S 3 55 0513 o lainly bl & ol ol ded ) &S L3be Shil 031358 Lol 1555 (LT 0 jslia g arsS Skl
o oo SIS g B i oy
&b

1. Berger, Kenneth. The hearing aid: Its operation and development, 3rd edition. Livonia, MI: National Hearing
Aid Society. (1984).

2. Hawkins DB, Naidoo SV. Comparison of sound quality and clarity with asymmetrical peak clipping and
output limiting compression. 1993, J Amer Acad Audiol 4:221-228.

3. Killion MC. An attempt to present high-fidelity for the hearing impaired. 1993, In: Beilin J, Jensen G,
editors. (eds.): Recent Developments in Hearing Instrument Technology. Copenhagen: Stougaard Jensen,
167-229.

4. Van Tasell DJ. Hearing loss, speech, and hearing aids. J Speech Hear Res.1993, 36:228-244.

5. Berkey DA, Marion MW, Robinson ME, Vliet DD. New Technology: Programmable Hearing Aids. 1992,
Sem Hearing 13 (2): 105-192.

6. Dillon H, Keidser G. Is probe-mic measurement of HA gain-frequency response best practice? The Hearing
Journal [serial on the internet]. 2003 [cited 2009 Nov 09]; 56(10):28-30. Available from:
http://www.audiologyonline.com/theHearingJournal/pdfs/HJ2003_10_pg28-30.pdf. [ Links]

7. Aazh H, Moore BCJ. The value of routine real ear measurement of the gain of digital hearing aids. 2007, J
Am Acad Audiol, 18(8):653-64.

8. Aarts NL, Caffee CS. Manufacturer predicted and measured REAR values in adult hearing aid fitting:
accuracy and clinical usefulness. 2005, Int J Audiol, 44(5):293-301.

9. Stelmachowicz, P., Lewis, D., Seewald, R., Hawkins, D. Complex and pure-tone pnals in the evaluation of
hearing aid characteristics. Journal of Speech and Hearing Research, 1990, 380 -385 :33.

10. Hawkins, D., Mueller, H. Some variables affecting the accuracy of probe tube microphone measurements.
Hearing Instruments , 1986, 37(1): 8-12, 49 .

11. Hawkins, D., Mueller, H. Procedural considerations in probe-microphone measurements. In Mueller,
Hawkins, Northern (eds) Probe Microphone Measurements: Hearing Aid Selection and Assessment. 1992,
pags. 67-90). San Diego, CA: Singular Publishing Group Inc.

12. Ryan McCreery. Pediatric hearing-aid verification: Innovative trends, July 21, 2008, Chapter 1.

13.Ching T.Y.,Dillon.,H & Byrne, D. Children,s amplification needs-same or different from adults?Scand
Audiol Suppl. 2001(53),54-60.

14. Dillon H. Hearing Aids .chapter 4,(electroacoustic performance and measurement). New York, NY: Thieme.
.(2012)

J Rehab Med. 2018; 7(1): 118-125


http://www.audiologyonline.com/theHearingJournal/pdfs/HJ2003_10_pg28-30.pdf
javascript:void(0);

ohEae g )linsl
]

-
15. Keidser, G., Brewer, C., Peck, A. How proprietary fitting algorithms compare to each other and to some

generic algorithms,2003.
16. Aarts NL, Caffee CS. Manufacturer predicted and measured REAR values in adult hearing aid fitting:

accuracy and clinical usefulness. 2005 Int J Audiol, 44(5):293-301.
17. Aazh H ,Moore BCJ, Prasher D. The Accuracy of Matching Target Insertion Gains with Open-Fit Hearing

Aids. 2012 American Journal of Audiology.
18. Hawkins DB, Cook J. Hearing aid software predictive gain values: How accurate are they? 2003

% (iAYIGT Qb gl — (ale aslilnd



