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Background and Objectives In this study, we introduce our method of hearing aid (HA)
verification using real ear measurement (REM). We verified HAs that have gone through the
fitting program using speech mapping REM; we then compared the outcome with word rec-
ognition scores (WRS) to evaluate functional gain.
Subjects and Method Fifty-six patients of sensorineural hearing loss (81 ears) were en-
rolled in the study. In REM, if the gap between the target gain of HA and real ear aided re-
sponse (REAR) was less than 10 dB SPL, fitting was considered successful. In speech audi-
ometry, unaided maximum discrimination score (PB max), unaided WRS at 65 dB HL and
aided WRS at 65 dB HL were measured. By comparing PB max and aided WRS at 65 dB HL,
patients were sorted into best (n=15), good (n=57), and poorly (n=9) aided groups and ana-
lyzed for the successes of fitting. Fitting was deemed unsuccessful if REAR was >10 dB SPL
lower than the target value of HA.
Results The mean aided WRS at 65 dB HL of best, good and poorly aided groups were
85.6%, 77.3%, and 54.2%, respectively. There were statistically significant differences between
all groups (p=0.019, 0.001, 0.002). The success rates of HA fitting showed significant differ-
ences at 0.5, 0.75, 1, 4 kHz of 55 dB SPL (»p=0.023, 0.005, 0.003, 0.014), and at 4 kHz of 65 and
75 dB SPL (p=0.004, 0.001). The high WRS group showed sufficient gain at many frequencies.
Conclusion Well fitted HAs can provide sufficient increase in speech intelligibility. Using
the speech mapping REM is a great method to verify fitting of HA.
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Fig. 1. Sample cases of good and bad results of REM. A: A case of good achievement of REARs satisfying NAL-NL2 target values con-
firmed by REM with speech mapping system. Green cross marks are target responses for soft speech level (55 dB SPL) input and thick
green colored line represents real ear aided values. The amplified patient’s dynamic range is visualized with speech envelope (green
shaded area). The patient’s real responses satisfied target values at all frequencies. B: A case of failure to achieve NAL-NL2 target gain.
This patient's REARs unsatisfied target values at 2, 3, 4, and 6 kHz. REAR, real ear aided response; NAL-NL2, National Acoustic Labo-

ratory-Nonlinear 2; REM, real ear measurement.
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Fig. 2. Rates of real ear responses achieving target responses based on NAL-NL2 formula at each frequency for three different loudness
levels. Rates of achieving target responses tend to be higher at loud sound level. And rates tend to be lower as frequency gets higher at
all loudness sound level. Soft sound level: 55 dB SPL, average sound level: 65 dB SPL, loud sound level: 75 dB SPL. NAL-NL2, Na-

tional Acoustic Laboratory-Nonlinear 2.
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Fig. 4. Unaided and aided WRS of best, good, and poorly aided
groups. In unaided WRS, there were statistically significant differ-
ences between best and poorly, good and poorly aided groups
(p=0.029, 0.005). In unaided WRS at maximum stimulation, there
was no statistically significant difference of maximum WRS be-
tween all groups. In aided WRS at 65 dB HL, there were statisti-
cally significant differences between all groups (p=0.019, 0.001,
0.002). *p<0.05. WRS, word recognition scores.

Fig. 5. Successful aided responses rate based on National Acous-
tic Laboratory-Nonlinear 2 formula at each frequency to the sound
stimulation of 3 speech levels. A: At soft speech level (55 dB SPL)
there was a statistically significant difference at 0.5, 0.75, 1 and 4
kHz (p<0.05). B: At average speech level (65 dB SPL) there was
also a statistically significant difference at 4 kHz (p<0.05). C: At
loud speech level (75 dB SPL) there was a statistically significant
difference at 4 kHz (p<0.05).
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