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An almost umvuml complainc of adults with hearing loss
is difficulty understanding speech in the presence ofbad(—
ground noise. 1> Assistive listening devices provide useful,
but often overlooked, solutions to the problems adults

experience when listening in noisy environments. Use of

an FM system, for example, can result in dramatic improve-
ments in speech recognition in noise. >0

Recent advances in FM technology, including minia-
ture receivers that can be coupled directly to a behind-the-
car (BTE) hearing aid or built into a BTE hearing aid,
along with casy-to-use handheld transmitters, make FM
systems increasingly user-friendly for adults. In addition,
several researchers have documented both objective and
subjective benefits of FM technology in adults® 7.8 Yer
despire positive research findings, few or nonc of the adules
in studics by Jerger et al.”
and Boothroyd® indicared
they would use FM sys-
tems after study comple-
tion. Although Sanford
and Kierkhaefer reported
a higher uptake rate, wich
22 of 28 participants elect-
ing to purchase FM sys-
tems,  our  clinical
experience indicates a dis-
appointingly low usc rate
of FM systems in the adult
population. This is sup-

ported by a report from Phonak’s managing director of
ging

wireless products stating that approximately three times as
many M systems are purchased for children as for adults.”?

Recently we undertook a study at two VA audiology
clinics (VAMC, Bay Pines, FL, and VAMC, Mountain
Home, TN) to address two reasons postulated for mini-
mal use of FM systems by adules: (1) lack of clear criteria
for determining device candidacy” and (2) lack of “con-
siderable u)unsclmv, instruction, and coaching” regard-
ing M use (Boothroyd, p. 329).

We previously reported our approach for addressing
the lack of candidacy criteria.1? A panel of five clinicians
experienced in ficting FM devices to adult patients devel-
oped the following criteria for patticipants in an extended
trial period of FM use: (1) at least a moderate-to-severe
bilateral hearing loss; (2) experience using BTE hearing
aids or expressed willingness to use them; (3) no known
psychiatric or physical problems that would preclude FM
use; and, (4) perhaps, most importandy, an indication on
initial interview of lack of satisfaction with hearing aid use
in at least one situation where an FM device could be

helpful.
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we believed that our
systematic approach to
counseling, coaching, and
instruction in FM device use was

also critical to our success
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Based on these criteria, we recruited 36 vererans (18
from each clinic) who completed a systematic 7-week trial
period of FM use. When we compared the reported satis-
faction of our participating vererans with various aspects
of their current hearing aids against the daca in the latese
MarkcTrak survey,!'! we found significantly lower levels
of satisfaction for the veterans in several areas, including:
listening in small groups, during worship, while watching
TV, listening to music, and listening in restaurants, cars,
and on the telephone. 10

Chisolm and colleagues reported preliminary resulrs
for the outcomes of FM use by our veteran sample. 12 Pos-
itive outcomes were obtained for self-perception of com-
munication performance as measured through seleer items
from the Communication Profile for the Hearing
Impaircd;l?’ satisfaction with device usc in specific listen-
ing situations as measured
through select items from
the Marke'lrak sunrcy;m
and, achievement of indi-
vidualized goals, as mea-
sured through the Client
Oriented  Scale  of
[mprovement (COSI). 15
The “gold standard™ our-
come was the decision to
keep and use the FM sys-
tems after the tial period.

At the dime of prelim-
inary data analysis, all 31
individuals who had completed the trial period clected to
keep their FM systems. Although the veterans did not need
to pay for the FM devices, we asked how much they would
be willing to pay (W17P) given the benefits recetved. Par-
ticipants were provided with an anchor, as they were told
the hearing aids they had cost about $4000 a pair. The
mean WP response was $2323.10, which was lower than
the manufacrurer’s suggested rewail price of approximately
$3250 for two receivers and the reansmitters used in the
study. However, more than 25% of the participants gave
WTP values equal to or higher than the suggested retall
price.

Although we could not rule out the concribution of
there being no personal expense for our subjects on their
high rate of uprake, we believed thar our systematic
approach to counseling, coaching, and instruction in FM
device use was also critical to our success. This systematic
approach depended on obtalning individualized commu-
nication goals for I'M usc,

Using COSI, each participant identified one to three
goals during an initial session. Over the 6-weck trial period,

goals were addressed in individual sessions with written,
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oral, and pictorial instructions on how
the goal could be achieved. Progress
toward goals was monitored and instruc-
ton reinforced throughour the trial
period.

I'rom a clinical perspective, we found
that rhe use of COSI for setting goals and
measuring outcomes was the most impor-
rant component of the project, although
the two clinics rook different approaches
in using COST as an outcomes measure.
At Mountain Home, we measured out-
comes in terms of the Degree of Tinpiove-
meit the FM system provided over
hearing aids alone. At Bay Pines, we mea-
sured outcomes both in terms of per-
ceived Final Ability with amplificacion
pre- and post-FM system use, as well as
Degree of Improvement. Since both Fisal
Ability and Degree of bnprovement out-
comes could be useful for clinicians, we
will report derailed COSI data from the
18 patients seen at Bay Pines. Additional
data on the preliminary analysis of final
ability of all 36 participants can be found

clsewhere.!2

The 18 veterans recruited from the
VAMC-Bay Pines ranged in age from 66
to 85 years (mean = 77.26). The mecan
four-frequency, pure-tone averages (500,
1000, 2000, and 4000 Hz) for the l'ight
and left cars were 77.78 (SD = 9.89) and
7546 (SD = 11.48), respectively. As
noted above, all participants were experi-
enced hearing aid users with no psychi-
atric or physical conditions precluding
I'M use and all expressed lack of satisfac-
tion with their current hearing aid(s) in
at least one arca where an FM device could
be useful.

Dillon, James, and Ginis provide a detailed
description of COSILTS Briefly, in the
COSI procedure, patients can nominate
up to five listening situations they would
like to improve with amplification. The
resultant goals can be classified into one
of 16 categories for comparison across
groups of patients. These categorics are:
conversation with one or two persons in
quiet; conversation with one or two per-
sons I noise; conversation with group in
quict; conversation with group in noise;

2
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”... 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 ...”

television/radio at normal volume; famil-
tar speaker on the phone: unfamiliar
speaker on the phone; hearing phone ring
from another room; hear front door bell
or knock; hear traffic; increased social con-
tact; feeling embarrassed or stupid; feel-
ing left out; fecling upset or angry; church
or meeting; and other.

For the present study, participants were
asked to nominate from one to three sit-
uations in which their current hearing aids
were not effective in improving commu-
nication. After 6 weeks of FM system use,
patients were asked to note their Degree
of Change from use of hearing aids alone
as either “worse,” “no change,” “slightly
better,” “betrer,” or “much better.” They
were also asked to rate their Final Ability
(i.e., how much they could hear in the sit-
uations they nominated as treatment
goals), choosing from five options: “hardly
ever” (10%), “occastonally” (25%), “half
of the time” (50%), “most of the time”
(75%), “and almost always™ (95%). Rat-
ings of Final Ability werce obrained for
hearing aid usc alone before the subjects
were fitted with FM systems and then for
FM system use at the end of the trial
period.

len of the participants used analog and
eight used digital BTE hearing aids bin-
aurally. All digiral hearing aids incorpo-
rated directional-microphone technology.

We coupled the hearing aids to eicher
Phonak MLx or ML8 receivers. We used
several cransmitters, including the Phonak
TX2 (lapel with lavalicre microphone),
the Phonak TX3 (handheld microphone),
and the Phonak '1’X4 (telephone- and tele-
vision-linked microphone). To fit the FM
devices, we first compared the hearing aid
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response with the NAL-R insertion gain
target.“’ Because the participants were
experienced hearing aid users, some vari-
ations in the fitting target were required
to match patient preference.

Next we placed the FM transmitter 15
cm from the real-ear system speaker and
set the hearing aid and FM receivers to
the FM-only mode. We presented a 65-
dB-SPL composite signal and compared
the real-ear inscreion gain (REIG) as
processed through the FM system with
the REIG of the hearing aid. The verifi-
cation was intended rto ensure that the
FM system was providing a smooth and
appropriate frequency response when cou-
pled to the hearing aid, as well as ensur-
ing that equal gain was obtained in the
FM-only and hearing aid-only modes by
observation of a higher SPL for the FM-
only REIG (due to the microphone being
15 cm from the speaker) than the hear-
ing aid REIG (microphone at 1 meter
from the speaker).

We saw participants in five individual ses-
stons over a 7-week period. During Ses-
sion 1, adequate functioning of hearing
aids was determined, baseline outcomes
measured, and individualized goals for
FM were obtained through the use of
COSI. In Session 2 a week later, FM
devices were fitted, instructions on use
given, and a COSI goal was introduced.
For each participant, we provided indi-
vidualized instructions orally, in writing,
and with picture support describing how
the FM system should be used to achieve
the firse goal.

Fach pacticipant rerurned 2 weeks later
for the third session to discuss progress
and recetve instruction on meeting the
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Conversation with 1 or 2 in quiet
Conversation with 1 or 2 in noise
Conversation with a group in quiet
Conversotion with a group in noise
TV/radio at a normal volume
Familiar speaker on the telephone
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Table V. Distribution of COSI goals across categories and priorities.
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Figure 1. With regard 10 Final Ability, imeans and standard deviations of the percent
hearing ability when listening with bearing aids alone and with hearing aids coupled to
EM systems are shown for listeiing situations assigned to COSI categories.

next goal. If there was no second goal, the
first goal was reinforced. During the fourth
session, held 2 weeks later, the final goal
was introduced if needed and previous
goal(s) were reinforeed. After 2 additional
weeks of FM use, the participant returned
for the final session ar which COSI out-
comes, as well as the outcomes reported
in Chisolm et al.,’? were obtained.

RESULTS

To summarize across participants, we
assigned the individual goals to one of the
16 general COSI categorics. The seven cat-
cgories shown inTable 1 encompassed all
the goals. This table shows the number of
goals in each of the categories, as well as
whether rhe goals were assigned first, sec-
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ond, or third priority. Fifteen of the 18 par-
ticipants had three goals for FM use, two
had two goals, and the other had only one
goal. The most common goals involved
“conversation with groups in noise,” fol-
lowed closcly by goals involving “conver-
sations with one or two in noise.” The third
most common goals involved either “alk-
ing with a familiar speaker on the tele-
phone” or hearing at “church or meetings.”

Figure 1 shows the mean of the per-
cent values assigned o each of the Final
Ability deseriprors for self-report of per-
formance with hearing aids alone and with
hearing aids coupled with FM systems for
goals in all of the COST general categories
except “conversation with a group in
quiet.” Only two participants had goals
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in this category. One indicated that he
“hardly ever” heard well during “conver-
sations in quiet” with his hearing aids;
and, with the FM system he heard well
“most of the time.”

The other participant with a goal in
this category reported he heard well “most
of the time” with his hearing aids and thac
the FM system did not change perfor-
mance. As can be seen in Figure 1, for
goals in all other catcgories, mean per-
ception of the ability to hear with hear-
ing aids was lower than with FM systems.
For each category, a #test for related mea-
sures indicated that the differences in self-
perception of listening ability were
statistically significant (p << .05).

Table 2 shows the number of partici-
pants providing each of the responses for
Degree of Change in listening abilities for
each of the categories. The modal response
for each caregory indicated that the major-
ity of participants believed their listening
abilities were “much beteer” with FM sys-
tems than with hearing aids alone, except
for the “conversadons with a group in quiet”
category. Recall that there were only two
participants with goals in this category. While
the one who indicated a change in Final
Abiliry reported the Degree of Change as
“much better,” the one who perceived litde
difference in £l Abiliy reported the Degree
of Change to be only “slightly better.”
_USSION

One of the considerations for participa-

tion in this study was an indication of a
lack of satisfaction with hearing aids in a
communication situation where clinicians
believed an FM device could be helpful.
[t was not surprising that the majority of
the established goals for FM usc involved
better hearing in noise. Given thar the
average hearing loss of participants was in
the severe range, the finding that many
of their goals were associated with improv-
ing telephone communication and hear-
ing at a distance (i.c., church and
meetings) was also not surprising. The
results of this study clearly demonstrate
that when specific goals are established
and individuals are provided with sys-
tematic instruction and counseling regard-
ing FM use over several sessions, a great
amount of success can be achieved.

In view of the success achieved by the
study participants, VAMC-Bay Pines has
made several modifications to its routine
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