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A Study of Syllable Maximum Repetition Rate for Stimuli, Age and Sex

Jung Min Cha, M.A., Hyun-Sub Sim, Ph.D.,* Hong-Sik Choi, M.D.**

Shin's Speech-Language Clinic, Seoul, Korea
Interdisciplinery Program of Communication Disorders,* The Graduate School,
Ewha Womans University, Seoul, Korea
Department of Otorhinolaryngology,** The Institute of Logopedis & Phoniatrics,
Yonsei University College of Medicine, Seoul, Korea

Background and Objectives : Syllable Maximum Repetition Rate(MRR) is ability to repeat
rapidly the articulators and is assessed for oromechanism function as one of the MPT. MRR is
measured by rate(counts/sec), also simultaneously considered accuracy and consistency. The
objective of the present was to examine stimuli effects and age and sex differences for MRR.

Materials and Method : This study was participated 60 normal males and females(1 : 1) who
were divided into two groups young(<40 years old) and old(>40 years old). Stimuli were /p~
a/, /Ca/, /Ka/, /pa/, /t'a/, /k"a/, /pTatTakTa/ for manner(tense and aspirated) of
articulation, /phathakha/ , /thaphakha/ for the effect of the order of syllable, glide /u-i/ for
coordination of lip and tongue, interrupted vowel /i/ for laryngeal functdon.

Results : There were little differences in two age groups and sex and manner of articulation
for MRR tasks. The fastest average MRR of the single syllable included in this study was /t”a/.
Significant differences existed between MRR for /pat"ak"a/ and /t"ap"ak"a/, which suggested
that MRR was affected by the order of the syllables. MRR for interrupted vowel /i/ was about
2 counts/sec slower than average rate of 1 syllables.

Conclusion : From these results, the order of the syllables was a crucial variable in MRR
rather than age or sex. There were no difference age, sex and manner of rate. The interrupted
vowel repetition rate was slightly slow used and can provide basic information to assess the
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speech mechanism and can be useful to develop effective stimuli to differentiate the disordered

group from normal.

KEY WORDS : Syllable maximum repetition rate(MRR) - Stimuli - Age and sex.
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1) 273494

24 HAY W S5 Foj7 AzE gk 42E &
Ae BFE A W (count-by-time)2& 24
o BE &2 S0P

2) N

AXlE AR, de. 8, 529 AL B 9
&P g, A2, d7AE 122 /m/, /
ut/, A/, /s, e, /7S olgE FEAM RE 35
Hole| /w7l /HEFY/¢ fEmal/E Bt A
Atolel z& WL /u/, /ub/, /A, [/
2 712 /5t e, /7Y, /FEH) RS2 W A
(/Y. /esit)e) e ARE Anx A9ty
o} B4, B& W o)/ 359 $EEH A
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o] WA 8] ¥¢ 5L S} AHsH
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Table 1. Stimuli for maximum repetition rate

& s ETRRG PR S, jrassens )

Stimuli
Tense sounds 1 syllables — /p"a, "a/, Ko/
3 syllable /p~at"ak™a/
Aspirated sounds 1 syllables  /p'a/, A'a/, Kaf
3 syllables  /pathak"a/, Arap"akta/

/U-i/, /l imerrupted/

Vowels

o 4FE Z ACE YL Fletchere] Aol
Shte] Al E 28] F33tA & o, o) 3] 5% ZA
SolrtAlz AIABIEE AABIE T, Th FAto]
A Aol oF 18719 AIZke FAUY F oA S AT
e 5 A7AE Besld 285 AR AAgez
A A}, A7) A A e wer g S48
13 E557], A7 Al @ 13 et SR
7], 982 EAA 13) A5 24E F 282 AP o}
g Az, agla BE ik /ol /= ¢t Fo
o} Ar[e] B4R AgE WHA Loz A
HESHEE ASFA, [F-ol/e /Y /Pl
Aol 7l wHESlE APA7}y /9/2 AWM=
ot "Ajut /4/9} /o1/7Y 42t ZEHA GEE Y BY
9 &49E HU oz sy njneA Kol FEE A
Aata, Ztzte] ol A&aA S =S 2WA 9
o} a8z H@x} zAple] E7)dE /9/2 EY 4 9
tha @) =)

4) 53 B”

A7 H L =EE FAFE (Sens 820°, A4
Az F23)AL Mg, S Ao Cool edit
95%(Syntrillium, Software Corp., Phoenix, AZ., USA)
Zgad oz %8315t (sampling rates 11025Hz).
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9] B8 ARAA JVFH shEHolwA A, Ag
4& aEsle] AT 2% Fere] AEASFE
A O-g 29 v Aee FAEITHEFig. 1). 2& &
Aol disle] 2 oz 28] AAletn 1 HHEE F
sttt At A4 AFE T2 (Praat3.8.64,
Institute of Phonetics Science of the University
of Amsterdam, Netherland)& o]83lo] J+E A
Io] o) A7 BEL 02 MR T 3 /22 Aat
sict. g A1 £5% U] = (intensity) 22
ZoA HAFE A, A7 EEL2 AXE 3 2H9

oy

PR
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AVAVAVAVAVAVAVAVAVAVAVAVATAY.

Fig. 1. Sound wave amplitude graph(/p~a/) (Horizontal axis=
time(second), vertical axis=intensity).
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Hele] geiet.
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SPSS 10.002 A2)a) Ad € @R Eajole ¢
A B3 B (two-way ANOVA) 22 113-&3 7]
21 &3k 2o, ael3 3&dole] 2 ¢l IE Ao
Bt APz BAsn

1) YEo 02 g2 X EE A

7P e 28 B A d - Y BN 13%
ol9] Axg /M/ZE 6.681/2% 6
Ao folgh Aol & HolAlE gsith AAAoz 4
HEE, 24 o W SRolx JA) ozt wE A
&S By ot /hmrt/s} /5ol /Rt EeN BAIH
2 Fo @ Aol & vetlltt. A BN 2 1 /5
ol/sk & WHE /fol/ol &= 7t} 2,99 4.28) / 2=
Zbzb 1§80 u 29 <F 33), 23] O A 8 A
o2 Uyt 333019 e 54 dold vz
ato] 18419 oF 1/39] £=Sivh(Table 2).

2) P ERY B2 X HE BN

A b ol Ae 404 viRkat 404 o] Aol A
ZAAe1E Aol 7k AAtH(Table 3). /$-—°1/91A4 404
ol’d ol 40A Wit ko] FARG R L 4
#HE B o AR R oA &t

J) gEm AP YT NG
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I AFEE 24 Ao WE £2e ZE 1230le 34
A W S s dFo) wet foju)d 2ol S
Holx| §skil, BE HAelolA izt A% 1§
3% 28 Ade YIATHTable 4, 5).

2. 3B Ay BrE SEoM AFSD NASH Aol

48 (F348%) 23 /st /3t/(t=687, p<.05),

3. & O HE A5 3QHOPN S AN
2
3ol 2t §e) EAld] W SEE 714
A(t=3.80, p<.05) 1% Aol S BT Feg -
A2E-AFNET Lol 28712 $Ao] P&

Table 4. Interaction effect of MRR for age and sex(N=60)

/o) fEH/ (1=143, p<.05), /7/ /7H/(t= 216, p<. Stimuli Mean square F p-value
05). /mubt/sh /oER/(t=272, p<O05)E Hel 1§ sex 205 102831
ook 3880 DM WHE-71NE Bl felg P N 20 o077
ex X Age 27 . .
AlE UEhiA edsint. Sex 975 2228 141
Table 2. Means and standard deviation of MRR for male, fal Age 190 A3 513
female and total subjects(N=60) Sex X Age 502 1.147 .289
T Male  Female  Totl Sex 4523E-04 001 970
Stimuli Mean+SD Mean+SD Mean+SD K=a/ Age 5.872E-05 000 989
/p”af 641040 6.2+0.58 6.3+0.50 Sex X Age 501 1574 215
fta/ 6.640.63 63+0.68 6.5+£0.67 Sex 926 3362 072
Ka/ 624055 6.2+0.56 6.2+0.56 fo'al Age 4702804 002 .967
1 syllables foa/ 64+052 624051 63+0.53 Sex X Age 205 743 392
Aoy 654053 6.240.60 6.4£0.58 Sex 962 2857 097
Mo/ 634046 6.1+0.60 6.2+0.54 o/ Age 5147802 153 697
fpmat"ak™d 244018 2.3+022 23+0.21 SexxAge  3.437E02 102 751
3syllables jp"atak™a/  23+0.15 234017 23+0.17 Sex 273 952 333
fapaks/ 231028 224019 224024 Y Age 9.809E-02 342 561
Vowels Ju-if 3.140.89 274040 29+0.72 Sex X Age 699 2439 124
il 424086 4.2+0.78 4.2+0.82 Sex 249 5767 .020*
nit - counts/second fp~at"ak™a/ Age 4922E-02  1.141 290
SexxAge  4.285E-03 099 754
Table 3. Means and standard deviation of MRR for age Sex 4.518E-02 1629 .207
groups(N=60) fpfatak"a/  Age 1.355E-02 489 487
Young group  Old group SexxAge  3.240E-02 1.169 .284
(<40 years) (=40 years) Sex 8.159E-02 1400  .242
Mean+SD  Mean+SD ffap"ak’s/  Age 4012E-02 689 410
lp~a/ 6.3+0.58 6.3+0.42 Sex X Age a12 1.921 71
o/ 6.5+0.70 6.4+0.62 * 1 p<.05
1 syllables K=o 6.2+0.51 6.2+0.60
o'/ 6.3+0.49 6.3+0.56 Table 5. Interaction effect of MRR for age and sex(N=60)
Haf 6.3+0.58 6.4+0.58 Stimuli Mean square F p-value
Kra/ 6.3£0.56 6.2+0.52 Jui/  Sex 2.441 5.097  .028*
/p"at"ak™a/  2.3+0.24 234018 Age 868 1813 184
3 syllables  /p"atak"a/ 2.3+0.15 2.3+0.18 Sex X Age 450 938 337
/ap"ak®a/ 2.2+0.24 2.2+0.24 fiid Sex 5.499E-03 008 930
Vowels fu-if 2.7+046 3.0+0.90 Age 422 605 440
fiwd 4.340.85 4.1%0.78 Sex X Age 3.291E-03 005 946
* : p<.05
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