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Background and Objectives  Adduct spasmodic dysphonia (ADSD) is a neurogenic and fo-
cal laryngeal dystonia resulting in a strained voice quality with spastic voice breaks. While mus-
cle tension dysphonia (MTD) is caused by functional voice disorders, its symptoms are similar
to those of ADSD. Because the approaches of treatment for ADSD and MTD are radically dif-
ferent, accurate evaluations are necessary for precise diagnosis. A spectrogram analysis for dif-
ferentiating ADSD from MTD provides differentiations on four spectral findings (abrupt voice
breaks, irregular wide-spaced vertical striations, well-defined formants and high-frequency
spectral noise). The aim of this study was to evaluate if the spectrogram could provide detailed
information on the visual characteristics that distinguish ADSD and MTD.

Subjects and Method 11 female patients of ADSD and 13 female patients of MTD who
were diagnosed by laryngoscope and stroboscope from 2009 through 2012 were selected for
this study. The speech samples of subjects were obtained using Computerized Speech Lab. The
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(0—3 point) for four spectral findings.
Results  Abrupt voice breaks and irregular wide-spaced vertical striations of ADSD were sig-
nificantly higher than those of MTD. Well-defined formants and high-frequency spectral noise
were not found significantly different between two groups.
Conclusion The spectrograms provided visual perceptual information needed to differenti-
ate ADSD from MTD. Voice therapy to reduce hypertension could be considered for patients of
ADSD with excessive formants and noise. If spectrogram analysis were used along with other
assessments, it would be more useful in distinguishing ADSD from MTD.
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Table 1. Patients characteristics

ADSD MTD Total
No. subjects 11 13 24
Average age (years) 46.6 44.2 45.4
Range (years) 22-78 22-70 22-78
Sex Female Female Female
Grade (0—3 point) 1.91 2.08

ADSD: adduct spasmodic dysphonia, MTD: muscle tension dys-
phonia

Table 2. Definition of the spectral findings
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Abrupt voice breaks

Irregular wide-spaced vertical striations

An absence of voicing that is not common to normally occurring phonetic segments

The vertical striations represent glottal pulsing

Aperiodic wave type associated with strained-strangled phonation

Well-defined formants

Clear resonant frequencies

Major areas of concentration of acoustic energy

High-frequency spectral noise

Noise in high frequency associated with breathy voice quality
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Spectrogram Analysis of ADSD and MTD I Lee HH, et al.
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Fig. 1. Representative spectrogram from a normal speaker. Regularly wide-spaced vertical striations (A) well-defined formants (B) and
little high-frequency spectral noise (C) during speech (arrows).
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Fig. 2. Representative spectrogram from a MTD subJect No abrupt voice break, but irregular wide- spaced vertical striations (A 2 point-
moderate), well-defined formants (B: 2 point-moderate) and high-frequency spectral noise (C: 2 point-moderate) during speech (ar-
rows). MTD: muscle tension dysphonia.
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Fig. 3. Representative spectrogram from an ADSD subject. Abrupt voice break (A: 2 point-moderate), irregular wide-spaced vertical
striations (B: 2 point-moderate), formants (C: 3 point-excessive), and high-frequency spectral noise (D: 3 point-severe). ADSD: adduct

spasmodic dysphonia.

%%gﬂ H7HE A8 cH(Figs. 1, 2, and 3).

RE Ame BAEA 239 Statistical Package for
the Social Sciences(SPSS, version 12.0, Chicago, 1L, USA)
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Table 3. Inter and intra-rater reliability

Inter-rater Intra-rater
Abrupt voice breaks 0.824* 0.972*
Irregular wide-spaced vertical 0.814* 0.827*
striations
Well-defined formants 0.738* 0.923*
High-frequency spectral noise 0.746* 0.832*

Pearson r correlation coefficient measures show high interrater
and intrarater reliability in all findngs. *p <0.001
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Table 4. Spectral findings in ADSD and MTD

Spectrogram Analysis of ADSD and MTD I Lee HH, et al.

ADSD MTD p-value
Abrupt voice breaks 1.455 (0.934) 0.615 (0.650) 0.022*
Iregular wide-spaced vertical striations 2.273 (0.647) 1.462 (0.519) 0.003*
Well-defined formants 1.727 (0.647) 1.692 (0.480) 0.926
High-frequency spectral noise 1.545 (0.522) 1.769 (0.599) 0.339

Data are given as mean (standard deviation). There are significant correlations between ADSD and MTD in abrupt voice breaks
and irregular wide-spaced vertical striations. #p <0.05. ADSD: adduct spasmodic dysphonia, MTD: muscle tension dysphonia

o vjgl o =2 AE HYrH(p=0.926). ‘1Fa}5 o]
A9 F-e Aol Al ADSDF] BFASE 1.545+20.5227,
MTD#E 1.769+0.5998 0 & & Atk 7+ EAH o2 4.9
b Zpoli= Ho|z] oFgto; MTDwEo] ADSD<tol| H]&) ¢
RHATH(p=0.339)(Table 4).
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