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INTRODUCTION 
An almost universal con~plaint ofadults with hearing loss 
is difficulry understanding speech in the prcscncc of back- 
g r o u ~ ~ d  noise.1.2 Assistive listening devices provide useful. 
bur ofrcn overlooked, solutions to the prohle~ns adults 
experience \\!hen listening in noisy environrncnrs. LJse of 
an FM syste~n, for example, can I-csult in dran~atic improvc- 
mcnts in speech recognition in n ~ i s e . j - ~  

Recent advances in FA4 rechnology, including minia- 
ture receivers that can bc coupled directly to a behind-the- 
car (RTE) hearing aid or built into a BI'E hearing aid, 
along with easy-ro-use handheld trans~nittcrs, makc FM 
systems increasingly user-friendly for adults. In addition, 
several researchers have clocumc~ltcd 1~0th objective ant1 
subjective benefits of FbI technology in a d ~ 1 l t s 5 ~ 7 ~ ~  l'ct, 
dcspire positive research findings, few or none of the rhed~~lts 
in studies by Jerger er a1.7 
and Roothroyd5 indicated 
they \\~ould use FM sys- 
tems after study comple- 
tion. Although Sanford 
ancl I<icrlih~efcr reported 
a higher uptake rate, with 
22 of 28 p;u-ticipanrs elect- 
ing to purchase FIM sys- 
t e m ~ , ~  our clinical 

Rased on thcsc iliteria, \ve recruited 30 vcrerans (18 
from each clinic) who completed a systen~atic -/-week trial 
~xriotl  of FM use. \X,lien we compared rhc reported satis- 
faction of our participating veterans with various aspects 
of their currenr hearing aids ag:~inst the data in the latest 
Markc?i.ak sunie!il \ve found significantly lo\vcr Ic\~cls 
of satisfaction for the veterans in scvcral areas, including: 
listening in small group,  during worship. while \\latching 
'TV, listening to IIILIS~C, and listening in restaurants, cars, 
ancl on the telephone. '0 

Chisolm and colleagues reported prelirninnry results 
for the outcomes of FM use by our veteran sample. l 2  I'os- 
itive outcomes \\.ere obtained fi)r sclf-perception of com- 
munication performance as measured through sclcct items 
from the (:ommunication I'rofle for thc Hearing - 
11n~1airccl;l~ sc~tisfaction \\rich device LISC in sl~ccific listcn- 

ing situations as nieasurcd 
t h r o ~ ~ g h  select items fro111 

". . . we believed that our 
the Marl<c'liali s u ~ v e y ; l ~  
and, uchieve~ncnt of indi- 

systematic approach to vidi~alizcd as nlca- 
sured t h r o ~ ~ g h  the Client 

counseling, coaching, and 
Orienrccl Scale of 
Improi~emcnt (COSI). ' 5  

The "gold standard" our- instruction in FM device use was ,, ,,,, ,,,isio,l to 

also critical to our success . . . N experience indiares a dis- 
appointingly low use rate 
of FM systems in the adult 
population. 'l'his is sup- 
1x)rtal by ;I report from l'honali's managing director of' 
\virelcss products staring char approximately three rimes as 
many 1:M systems arc purchased for children as for rtdults.9 

Recently we ~11ide~~oo1i  a sr~ldy at ~ V O  VA audiology 
clinics (\/AIMC, Ray Pines, FL, and VAMC, Mountain 
Home. TN) to address nvo rcasorls postulated for mini- 
mal LISC of FIM systclns by ;ld~~lts: (1 )  IacIi of clear criteria 
for clctcsnlirling tlcvicc candidacy" ancl (2) lack of "con- 
siclcrablc counseling, instruction, and coaching" regnrcl- 
ing I N  use (Roorhroyd, p. 32'). 

\Vc previondy reported our approach For addressing 
the lack of candidacy criteria. l o  A panel of five clinicians 
cxpcricnced in firting FM devices to adulr patients devel- 
oped rhe following criteria for parricipanrs in an extended 
trial t,criocl of FbI use: ( I )  at l a s t  a motlcratc-to-se\rcre 
bilarcl-al hcari~lg loss; (2) experience using N'I'F. hearins 
aids or expressed willingness to use thern; (3) no linown 
psychiarric or physical problcms rhnt would preclude Fb1 
use; and, (4) perhaps, most importantly, an indication on  
inirial intcrvic\v of lack of satisfaction with hearing aid use 
in at  least one siruation where an FM device c o ~ ~ l d  1)c 
llclpflll. 

keep and usc the FM sys- 
tenls afrer the trial 17eriod. 

At thc timc of prelim- 
inary c l ~ r : ~  analysis, all 3 1 

incli\~iduals ivho had complctcct thc trial pcsiocl clcctcd to 
keep their Fi\? systems. Although the vctcrans did 11ot wed 
to p;ly for the FM devices, we aslccd how much thcy w o ~ ~ l d  
be willing to pay (LYiTl') given the benefits received. 15r- 
ricipanrs \irere provided wirh an anchor, as thcy were told 
rhc hearing aids they hat1 cost about $4000 a pair. 'l'he 
mc:w W'I'I) response was S2323.10, which was lo\\cr than 
the Inallllfnct~~rc?~ suggcsretl rcrail price of c~l)proximntely 
$3250 h)r nvo receivers and the tra~~smitrcrs ~ ~ s c d  in the 
s t ~ ~ d y .  tlowcvcl: Inore than 25% of' the participants gave 
\'TI' values eclual to or higher than the suggested rctail 
lxice. 

Al rho~~gh \vc could not rule out the contribution of 
rhcrc being no personal cxpense for our s~~bjects  on thcir 
high rate of upt<~l<e, \vc bclicvcd that our systematic 
aplxo:~ch to cou~~seling, coachillg, ancl instruction in 1:hI 
tlevicc use \\/as also critical to our succcss. 'l'his systemntic 
approach depended on obtaining inclivid~~alized cornmu- 
nication goals for I:M use. 

Using COSI, each parcicipnnt idc~~tificd one to three 
goills during all initial sessio~~. Over rhc 6-wcck rrial period, 
goals were ntltlrcssed in intlividual scssio~~s with \vrittcl~, 
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oral, and l~ictorial instructions o n  how 
the goal could bc achieved. I'rogrcss 
tow,~rcl was monitored and i~lstruc- 
tion reinCorccd t l ~ r o u ~ h o ~ ~ t  thc trial 
pcriod. 

Ikon  a clinical perspective, \\lc found 
that rhc usc of (:OSI for setting goals and 
~ncas~rsi~ig outcomes was the [nost impor- 
tant conlponent of rhc project, alrhough 
tllc I\VO clinics rook difikrent approaches . . 

in using COSI as an outcomes measure. 
/ i t  ,\4onntnin Home, \vc measured our- 
con lc  in tcrnis of the Llglrc, ~!f'/in/i-ovc- 

meizt thc FM systcm provided over 
Ilcaring aids alone. At Ra) 1 P' ' IIICS, \VC nlea- 
surccl outcomes both in tcrnis of pcr- 
ccivcd Fiilcrl Abili/)~ with amplification 
[we- and post-I;M systcm use, as \\re11 as 
/J,qree of/~npi.ouemei~t. Since borh fiimf 
A b i l ~ ! ~  and 1)c~i'cc of /inpravernei~t out- 
comes c o ~ ~ l d  1)c ~ ~ s c f i ~ l  for clinicia~ls, wc 

will report detailed (:OSI data from the 
18 parients seen ar Bay I'incs. Additional 
data on  the preliminary analysis of final 
nbiliry of all 30 participnnts can bc found 
clsc\vl~crc. 1 ,? 

METHODS 

'The I S  veterans rccruited fro111 the 
VAM(:-Ray Pincs rangcd in age from 60 
ro 85 years (mean = 77.26). The  mean 
four-hcclr~cncy, pure-tone avcragcs (500, 
1000, 2000, and 4000 Hz) For the right 
and Ick cal-s wcre 77.78 (SD = 9.89) and 
75.40 (SL) = 11.48), respectively. As 
11otctl above, all prricipants \\/ere experi- 
cnccd hearing aid usel-s with no psychi- 
atric or physical conditions precluding 
134 LISC and all expressed lack ofsatisbc- 
tion \\~irh their current hearing aid(s) in  
3r least one arcx where ,In FM device cor~ld 
be ~ ~ s c f ~ ~ l .  

COSI 
Dillon. Jnn~es, and Ginis provide a detailed 
description of COSI.'i Rriefly, in rlle 
(:(7SI p rox( i~rc .  paticnrs can nominate 
L I ~  to five listerling s i r~~a t io~ls  they \\lould 
likc to iml~rove with amplificarion. The  
rcsulmnt goals call be classifictl into one 
of 10 c,~tegorics for comparison across 
groupsof patients. These categorics are: 
convcrsation \\:it11 one or nvo persons in 
cl11ie.t; conversation with one or n.vo per- 
sons in noise: convers:lrion \\lith group in 
quiet; convcrsation wirh group in noise; 

". . . the results of this study clearly demonstrate 

that when specific goals are established and 

individuals are provided with systematic 

instruction and counseling regarding FM use 

over several sessions, a great amount of 

success can be achieved . . . // 

televisionlradio at normal volume; Famil- 
iar slxalter o n  the pho~lc;  ~ ~ n ~ ~ n ~ i l i a r  
spcaker on the phone: hearing phone ring 
from another room; hear ftonr door bell 
or k~lock; hear traffic; incrcascd social con- 
tact: feeling cmbarrahscd or stupid; fccl- 
ing lek out; feeling upset or angly; church 
or meeting; and other. 

For the present study, participants were 
askcd to nominarc From one to thrcc sit- 
uations in \vhich thcir current hearing aids 
were not efyective in improving cornmu- 
nication. Aftet 6 \\reeks of FM systen~ use, 
parients wcre aslted to nore thcir Depee 
of Chirizgz from use of hearing aids alone 
as eitllcr "worse," "no change," "slightly 
l>ctter," "betrcr," or ''lnuch bctrer." They 
were also askcd to rate thcir Fiimf Abiliq 
(i.c.. ho\v much thcy could hear in rhc sit- 
 atio ions they nomin.lred as trc;ltnient 
gods), choosing from five options: "hardly 
ever" (IOYo), "occasionally" (25%), "half 
of the time" (SO%) ,  "most of rhe time" 
(7j0/n), "and almosr dl\va)a" (05Yo). Rat- 
ings of I.i;7nlAliliql were obtained for 
hearing aid usc alone before the s~~bjects  
wcre fitted with FM systems and then for 
FA4 systcnl usc at the end of the trial 
period. 

Henring aids and FM systeri~s 

'lkn of the parricipants i~scd analog and 
eight ubed digital RTF. hearing aids bin- 
~urally. All digital hecuing aids incorpo- 
rated direcrional-nlic~-opl~o~~e rechnology. 

We co~~pled  rhe hearing aids ro either 
I'honak ILILx or MIX recei\~crs. \Vc used 
several transnlirters, including the Phonak 
TX2 (lapel \.vith lavalicrc n~icrophone), 
rhe P h o n a k X 3  (handhcld microphonc), 
and the I'honak'lX4 (telephone- and telc- 
vision-linked microphone). To fit the Fh4 
devices, nre first co~nparecl the hcaring aid 
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rcspo~lsc wit11 the NAI .-R insertion gain 
target.1° Because chc participants wcrc 
experienced hearing aid users, some vari- - 
ations in the fitting target were required 
to match patient prcferencc. 

Next we placed the FIM tmnsmitter 15 
cnl from thc real-ear system speaker and 
set the hcaring aid and FM receivers to 
the FIM-only mode. We presented a 65- 
dB-SI'I, composite signal and compared 
the real-ear insertion gain ( R U G )  as 
processed rhrough the FM system wirh 
the REIG of the hcaring aid. The verifi- 
cation was incendcd to ensurc that the 
FIM systen~ \ V ~ S  providing :I s~noorh and 
appropriate frequency response when cou- 
pled to rhc hearing aid, as \\.ell as cnsur- 
ing char equal gain was obraincd in rhc 
FbI-only and hearing aid-only rnodcs by 
ohsclvation of a higher SI'L. for the Fbl- 
only RF,IC; (due to the microphone bcing 
15 cm from the speaker) than the hear- 
ing aid REIG (microphone :lr 1 meter 
from the speaker). 

\Yie saw parricipants in five individual ses- 
sions over a 7-week pcriod. During Ses- 
sion 1, adecluatc f~~nct ioning of hearing 
aids was determined, baseline outcomes 
measured, and individualized goals for 
FM were obrained through the ~ s c  of 
COSI. In  Session 2 a week later, FlLl 
devices \\!ere fitred, instructions on use 
given, and a COSI goal was inrroduced. 
For each participant, wc provided indi- 
\lid~~nlized instructions orally, in writing, 
anti wirh picture support describing IIO\\' 
the FM system should be used ro achieve 
the first goal. 

Each participant rcrurned 2 \\leeks later 
for the third scssio~l to discuss progress 
and receive instr~~ct ion on  meeting the 
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Uw 
1 Conversation with 1 or 2 in quiet 

2 Conversation with 1 or 2 in noise 

3 Conversotion with o group in quiet 

4 Conversation with a group in noise 

5 TV/radio at a normal volume 

6 Familiar speaker on the telephone 

15 Church or meeting 

Table 1. 

Figure 1. With ~~gdrci' lo fii7al Ability, ;~~panr nnd.ctrrildnA deuinliorzc of  the ptrceizt 
he(1ri11g ~zbilig IUJJCW Ilctenii~g with braring nids nlone (md witit henring nids c014plrii to 
EiM~yxtrrns trre sJ~olu12 for /isrc)ri)~g jitzmtiota n.csig12d to m.yI cntegoi-irj. 

next goal. If thcrc was no second goal. the 
first goal was rcinforccd. During the fourth 
session, held 2 wccks later, thc firlal goal 
was illt~.oCI~ccd i f~lccded and prc\lious 
goal(s) ncrc reinforced. Aftcr 2 atlclitional 
wcxlis ofl:I\/I use, tlic participanr rcrr~rned 
for the final scssion ar which COSI our- 
comes, as wcll as the ourcomcs rcporred 
in Chisolm cr a1.,12 wcrc obt;~incd. 

RESULTS 
To siunmarize across participants, \ve 
assigned rhe individual goals to one of the 
I6 gencral COSI catcgorics. l 'he seven a t -  
egorics shown in'lhble 1 encompassed all 
rhc goals. This nble shows the number of 
goals in each of rhc caregories, as well as 
whcrher rhe goals wcrc assig~led firsr, scc- 

ond, or third priority. Fikeen of the 18 par- 
ticipants had three goals for FM use, nvo 
had two goals, and the othcr had only one 
goal. The [nost common goals involved 
"convcrsario~i with groups in noise," h)I- 
lowed closcly by goals involving "conver- 
sations wirh onc or two in noisc." The rhird 
mosr common gods involved either "ralk- 
ing with a Familiar speal<er o n  the rele- 
ptiolic" or hcaring at "church or n~cerings." 

F i g ~ ~ r e  1 shows rhe mean of thc per- 
ccnr values assigned to each ofrhc Firm1 
/Ibility dcscriprors for sclf-report of pcr- 
Formancc wirll licaring aids alone and \virh 
hearing aids coupled with Fhi systems for 
goals in all of the COSI general acegories 
except "conversation wirh a group in 
quiet.'' Only nvo participants had goals 
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in this category. O n e  indicated thar he 
"hardly ever" hcard \veil during "conver- 
satiolis in quiet" with his licaring aicis; 
and, with thc FA11 s)isrcni hc hcard ~vcll 
"mosr of the rime." 

The  other participanr wirh a goal in 
tliis category reported he hcard well "~nosr 
of rhc rime" with his hearing aids and rhat 
the FA4 system did not change perfor- 
mance. As can be seen in Figure 1 ,  for 
goals in all other categories, mean per- 
ception of the at>ilir)l ro l~car  with hear- 
ing aids was lower than wirh FA4 sysrc-nis. 
For each category, a t-test for rclated mea- 
srlres indicatcd thar rhc differences in self- 
perccption of listening ahiliry were 
st;~risrically significant (p c: .05). 

'Iible 2 shows the number of partici- 
pants providing each of the responses for 
Dryre of (:/7a~t~c in listening abilities for 
each of thc catcgorics. The modal response 
for each cqtegoly indicated thar the major- . . 

ity of participants belicvcd their listening 
abilities were "much bctter" with FM sys- 
tems than wirh hcaring aids alonc, escepr 
for rhc "con\rersntions wirh a group in quier" 
category. Rccall thar there wcrc only nvo 
participits wirh goals in his category While 
thc one who indicared a change in Ei'lml 
Ability reportcd the Depee of C h i z ~  as 
"much berrec" the onc who perccivcd lirrle 
diKeccncc in I;Tlurl/l/)iLig rcl>ortcd the L I q w  
of (:bangr to be only ''slightly betrer." 

DlSCOSSl0.N 
One of the considerations for pal-ricipa- 
tion in this s r ~ ~ t l y  was an inrlication o f a  
lack ofsatisfaction with hearing aids in a 
communication situation whcrc clinicians 
believcd an FA4 dcvicc could be helpful. 
It was not surprising rhar the mojoriry of 
the esrablishcd goals fix Fhi use involved 
better hcaring in noise. Givcn rhar rhe 
average hearing loss of parricipanrs was in 
the scvere range, rhc finding rhat many 
of thcir goals werc associared with irnpl-ov- 
ing telephone con~munic~tion and hear- 
ing at a disrance (i.c., church and 
mecrings) was also nor surprising. The  
~.esulrs of rhis study clearly demonstrate 
rhar when specific goals are established 
and individuals are provided with sys- 
rematic instruction and counseling regard- 
ing FM llse over sevcral sebsions, a great 
amounr of success can he achicvcd. 

In view of rhe success achievctl by the 
srudy participants, V&\4(:-Ray I'ines has 
made several modifications to its rourine 
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rsotion with 1 or 2 in quiet 

rsotion with 1 or 2 in noise 

3 Conversation with o group in quiet 

, 4 Conversolion with o group in noise 

4 5 TVIrodio ot o normal volume 

6 Familiar speaker on the telephone 

15 Churth or meeting 

'IWt, 2. Dh&tuion ofrrrponsrx to Drgrec @@&& d m  k * n g  wit11 tlu FM 
@&m k & z g  nidr alone. 

'I' 

clinical protocol for fitting patients with 
1-,'M dcviccs. C:urrently, cli~licians are 
cncounged to use COS1 o n  a regular basis 
to set goals and measure outcomes for 
hearing aid use. Also as a result of this - 
gttrdy, paticr~rs whose Final Abzlzt~l with 
hearing aids is only "half the tlme" (50%) 
or le\s for goals involving listening in 
noise, on the telephone, to relevision/ 
movies, or at church/meetings are now 
routinely consitlcrcd for a trial period of 
FlLI use. 

While FM trial periods for clinic 
patients involve fcwver sessions than in the 
experimental protocol, individualized goals 
arc developed and pariellt.5 are seen ar least 
rwicc after being f tred with rhc devices. 
'l'he follow-up sessions are necessary to 
ensure that pnrienrs arc using the devices 
appropriately to achieve their gods. Finally 
a specialty clinic w ~ s  devclopetl fix patients 
with significant hcaring losses. The clin- 
ician assigl.lccl to the faci l i ty maintains a 
high level of knowledge regarding cou- 
pling of FM systems co various RTE mod- 
els, tlevclops training and educariol~al 

materials, and considers AI,L)s in addi- 
tion to FM systems, if needed. 

Although it is importa~lt co document 
the outcomes of FM use by adults through 
standar(li7cci approaches such as COSI, our 
dccision to ~nrJtc E'M trial periods a ro~lti~le 
part of cli~~ical practice was ;11so prompted 
by the cormnenrs of patients. When a pacient 
tells us that the FM system "has already in 
6 weeks i m p r o d  the qudiry of my life sig- 
nifca1ltly,"~7 we hcow tllat the sysrernatic 
counseling, instruction, and coachinu we 

4 
provided was cirne \\'ell spent. !$ 
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