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The Change of the Voice Parameters in Long-term
Sensorineural Hearing Loss Patients

Ja Bock Yun, M.D., Kyoung Rai Cho, M.D., Sang Won Jeong, ML.D.,
Jeong Hwan Choi, M.D., Young Sam Yoo, M.D.,
Hoon Young Woo, M.D., Kang Soo Lee, M.D.*

Department of Otolaryngology, College of Medicine, Inje University, Sanggye Paik Hospital, Seoul, Korea
Department of Otolaryngology, College of Medicine,* Hallym University, Seoul, Korea

Backgrounds & Objectives : Prolonged hearing loss was considered as one of the factors
which have the potential to cause vocal changes. However, the analysis of quality of phonation
in hearing loss patients has not been achieved enough. The purpose of the study was to evaluate
the difference in objective acoustic parameters between long-term hearing impaired patients and
normal control group.

Material & Methods : The material of this investigation comprised a group of 20 patients
(M : F=10 : 10) with moderate or profound hearing loss(over 50dB). The duration of all hearing lass
was over 1 year. All of them underwent the acoustic examinations comprising electroglottography,
multidimensional voice program and formant analysis during phonation of the bowels /a/ with free
comfortable tone and /i/ with voluntary high tone. The results of the acoustic examinations were com-
pared with those of a control group, composed of 20 sex~ and age-matched normal hearing subjects.

Results : In the male hearing loss subjects, the significant increase was detected in pitch and
shimmer during phonation of /a/ and in pitch during phonation of /i/. In addition, this group was
characterized by decreased fundamental frequency during phonation of /i/. In female, there was
no difference between hearing loss group and normal control group except a decreased formant 1
frequency.

Conclusion : Long-term moderate and profound sensorineural hearing loss could affect the
objective voice parameters.

KEY WORDS ' Hearing loss - Voice change - Voice parameter.
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Table 1. The results of voice parameters according to normat group and patient group in male (EGG, MDVP)

fal fil

Normal Deaf p-value Normal Deaf p-value
EGG
PITCH(Hz) 107.70 1565.39 0.02 227.89 333.71 0.03
CQ(%)* 47.91 46.99 0.27 4‘17.81 53.13 0.05
oQ%®) ¥ 52.07 52,99 0.27 52.17 47.61 0.15
MDVP
Fo(H2) 140.11 143.83 0.31 261.73 209.67 0.02
Jitter (%) 0.87 1.60 0.10 1.13 1.02 0.30
Shimmer (dB) 0.26 0.50 0.01 0.25 0.36 0.25
* 1 CQ, closed quotient 1 : OQ, open quotient -

Noramal, normal hearin g patients

Deaf, long-term sensorineural hearing loss patients

Table 2. The results of voice parameters according to normal group and patient group in female(EGG, MDVP)

. lal /if
Normal Deaf p-value Normal Deaaf p-value

EGG

PITCH(Hz) 145.66 209.25 0.05 218.65 280.11 0.20
CQ%)* 47.46 48.42 0.32 44.59 50.05 0.19
0Q%) T 52.52 51.56 0.32 556.39 49.94 0.19
MDVP

Fo*(Hz) 219.72 209.47 0.34 339.85 270.83 0.06
Jitter (%) 0.90 1.13 0.32 0.99 0.86 0.24
Shimmer (dB) 0.22 0.40 0.10 0.22 0.25 0.21

* 1 CQ, closed quotient
Normal, normal hearing patients

Table 3. The results of formant analysis according to
normal group and patient group in male

1 : OQ. open quotient
Dedaf, long-term sensorineural hearing loss patients

Table 4. The resuits of formant analysis according to
normal group and patient group in female

/al /il /a/ /il
Normal Deaf p-value Normal Deaof p-value Normal Deaf p-value normal  deof p-value
F*1(H 2111 1941 037 3588 3768 032 F*1(Hz) 1488 1465 047 4029 3520 0.02
F2(Hz) 6021 6042 049 6873 6693 0.32 F2(Hz) 5557 5473 039 7182 7059 0.32
F3(Hz 10722 9701 0.1 10320 9701 0.05 F3(Hz) 9484 9203 044 10583 10018 0.07

= F : formant
Noramal, normal hearing patients
Dedf, long-term sensoryneural hearing loss patients

=1 F ! formant
Noramal, normal hearing patients
Dedaf, long-term sensoryneurcl hearing loss patients
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