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Abstract

Background & Aims: Previous studies have indicated significant differences in vocal parameters between
children with Down syndrome and normal children, but there are challenges about these differences. In this
study vocal parameters and Maximum Phonation Time (MPT) in adults with Down syndrome have been
investigated.

Method: This cross-sectional and analytic study was performed on 22 adults with Down syndrome and 22
normal adults matched for age and gender. While subjects were asked to produce sustained vowel /a/, some
vocal parameters such as Jitter (perturbations of frequency), Shimmer (perturbations of amplitude), and
Fundamental frequency (FO) were analyzed by Vocal analyzer of Dr. Speech (version 4.3 U from Tiger
Electronics) Software. Mean MPT was also determined in both groups and based on gender by applying
usual method of producing sustained vowel /a/ as much as possible. Two-way analysis of variance was
performed for data analysis.

Results: In Down syndrome group mean FO was higher than Control group, but Jitter was lower (P<0.001).
However, difference of mean shimmer between two groups was not significant. Interestingly in both groups
shimmer and jitter in females were lower than males. In regard to MPT, two groups did not differ
significantly.

Conclusion: Although the differences between Down syndrome and control group show physiological lack
of laryngeal control, it may be resulted from other factors (e.g. personal characteristics and submissiveness in
social interactions) not investigated in the present study.

Keywords: Down syndrome, Adult, Speech production measurement, Jitter, Shimmer, Maximum
phonation time

Journal of Kerman University of Medical Sciences, 2009; 16(4): 333-341

References

1. Pryce M. The voice of people with Down children. J Commun Disord 1973;6(2): 76—
syndrome: an EMG biofeedback study. 87.
Down  syndrome  information - network. 3. Laver J. Principles of Phonetics. Cambridge,

Auvailable at: http:/www.downsed.org. 1994.

) Cambridge University Press, 1984.
2, issue 3. Last accessed July 2006.

) _ ) 4. West RW, Kennedy L, Carr A. The
2. Mor%tague .JC Jr, Hol%em H. Perceived voice Rehabilitation of Speech. New York, NY:
quality disorders in Down syndrome Harper, 1947.

rra



Ian 5 palsc s

e o prbies WS 13 i Sl el

5.

10.

11.

12.

13.

14.

Hakkesteegt MM, Brocaar MP, Wieringa
MH, Feenstra L. The relationship between
perceptual objective
multiparametric evaluation of dysphonia
severity. J voice 2008;22(2):138-45.

Rondal JA, Buckley S. Speech and
Language Intervention in Down Syndrome.
London, Whurr Publishers Ltd., 2003.

evaluation and

Montague JC Jr. Perceived age and sex
characteristics of voices of institutionalized
children with Down’s syndrome. Percept
Mot Skills 1976; 42(1):215-9.

Moran MJ, Gilbert HR. Speaking
fundamental frequency characteristics of
institutionalized  adults ~ with  Down
syndrome. Am J  Ment  Defic

1978;83(3):248-52.

Pentz AL Jr. Formant amplitude of children
with Down syndrome. AM J Ment Defic
1987;92(2):230-33

Eadie T, Doyle Pc.
dysphonic voice: acoustic and auditory-
perceptual measures. J Voice 2005;19(1):1-
14.

Classification of

Laver J. The Phonetic Description of Voice
Quality. Cambridge, Cambridge University
Press, 1984.

Moran MJ, Gilbert HR. Selected acoustic
characteristics and listener judgments of the
voice of Down syndrome adults. Am J Ment

Defic 1982;86(5):553-6.

Martin D, Fitch J, Wolfe V. Pathologic voice
type and the acoustic prediction of severity. J
Speech Hear Res 1995; 38(4):765-71.

Millett B, Dejonckere PH. What determines
the differences in perceptual rating of

Y.

15.

16.

17.

18.

19.

20.

21.

22.

dysphonia between experienced raters? Folia
Phoniatr Logop 1998; 50(6):305-10.

Munoz J, Mendoza E, Fresneda MD,
Carballo G, Lopez P. Acoustic and
perceptual indicators of normal and
pathological voice. Folia Phoniatr Logop
2003;55(2):102-14.

Moran MJ.
syndrome from prolonged vowel samples.
J Commun Disord 1986; 19(5)387-94.

Miller JF, Leddy M, Leavitt LA. Improving
the Communication of People with Down
Syndrome. Baltimore, MD; Paul H. Brookes
Publishing Co, 1999.

De Bodt MS, Wuyts FL, Van de Heyning
PH, Croux C. Test-retest study of the
GRBAS scale: influence of experience and

Identification of Down’s

professional background on perceptual rating
of voice quality. J Voice 1997;11(1):74-80.

Dromey C, Nissen SL, Roy N, Merrill RM.
Articulatory changes following treatment of
tension dysphonia: preliminary
acoustic evidence. J Speech Lang Hear Res
2008; 51(1): 196-208.

Dodd B, Thompson L. Speech disorder in
children with Down’s syndrome. J Intellect
Disabil Res 2001;45(pt 4): 308—16.

Roberts J, Long SH, Malkin C, barnes B,
skinner M, hennon EA, et al. A comparison
of phonological skills of boys with fragile X

muscle

syndrome, and Down syndrome. J Speech
lang Hear Res 2005; 48(5):980-95.

Pentzs A Jr, Gilbert HR. Relation of selected
acoustical parameters and perceptual ratings

to voice quality of Down syndrome children.
Am J Ment Defic 1983; 88(2):203-10.



£ él«ai;(pﬁ)/u ;ij) U“;;ij)u :L{.&bﬂzx

23. Wolfe V, Fitch J, Comell R. Acoustic 24. Sanli A, Celebi O, Eken M, Oktay A, Aydin
prediction of severity in commonly S, Ayduran E. Role of the 30 degrees
occurring voice problems. J Speech Hear telescope in evaluation of laryngeal masses
Res 1995;38(2):273-9. during direct laryngoscopy. J Voice 2008;

22(2): 238-44.

A2



