PISSN 2005-8063 oFA oA -

eISSN 2586-5854 E—l—Elgl' = o-lJ-'_I'g'I' olt ;Ii g Al UJ; gl A
2025. 9. 30.

VOL;:;\(I)OB Phonetics and Speech Sciences https://doi.org/10.13064/KSSS.2025.17.3.061
pp. 61-

W) Check for updates

Phonological and speech production differences

and predictive

indicators among children with speech sound disorders:
Preliminary study

Pil-Yeon Jeong*

Ewha Womans University Center for Child Development and Disability, Seoul, Korea

Abstract

This study aimed to examine differences in phonological and speech production measures among three subgroups of
children with speech sound disorders (SSD), categorized by language delay type: (1) pure SSD, (2) SSD with expressive
language delay, and (3) SSD with both receptive and expressive language delay. This study also sought to identify the key
predictors that distinguish these subgroups. Forty-eight children aged 3—6 years of age participated: 22 with pure SSD, 8
with expressive delay, and 18 with receptive—expressive delay. Measures included Phonological Mean Length of Utterance
(PMLU), Proximity Whole Word Proximity (PWP), Proportion of Whole-Word Correctness (PWC), Alternate Motion
Rate (AMR), Sequential Motion Rate (SMR), and Maximum Phonation Time (MPT) to assess phonological and speech
motor abilities. Statistical analyses were conducted using R (version 4.5.1). Group differences were analyzed using
Permutational Multivariate Analysis of Variance (PERMANOVA), and predictive variables were explored with a balanced
random forest model. PERMANOVA revealed no statistically significant multivariate differences among the subgroups;
however, children with expressive language delays demonstrated lower performance on the AMR, SMR, and MPT.
Balanced random forest analysis identified PMLU, SMR, PWC, and AMR as the most important predictors of subgroup
classification. These findings highlight the importance of using multidimensional measures—beyond simple accuracy—in
evaluating and treating SSD. A comprehensive approach incorporating both phonological and speech motor features may
enhance the precision of clinical decision-making and support individualized intervention planning.

Keywords: speech sound disorders, phonological mean length of utterance (PMLU), proximity whole word proximity
(PWC), sequential motion rate (SMR), alternate motion rate (AMR)
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1 dtofl = 340|914 64129] Pure SSD ©}& 227, SSD+E o
8U§, SSD+RE 0}5 187, = 48] Foslgin) BE o] o}%
= W Ao i skith A3 AT (Kim
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Expressive Language Scale, PRES; Kim et al., 2003)°| 4] 4=8 4! 3%
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U}, SSDHRE+= REVT 8 3 E&o]$| o] B -28Do] 5}
£3ka, PRES 8 9 f3 o] AFo] 1d o4 AAw™
U-TAP2 &hors A7 g7} -28Dell £ah= oks= thide
2 5ol

10 Bl st whd Ha A9, ol A, AR
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2] % (Preschool  Receptive &
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Atk Fof obgo] Bt AP Aol A ek 2 e Ek 2to) 7}

1. Folob5e] 54
Table 1. Demographic characteristics of participants

Pure SSD SSD+E SSD+RE
(n=22) (n=8) (n=18)
Mean age 5.12 (1.25) 4.91 (0.99) 4.77 (1.10)
Ratio (M:F) 11:11 5:3 10:8
PCC-R 81.61(12.77) | 81.77(8.01) | 72.45(20.96)

Receptive vocabulary | 60.25(13.15) | 56.25(12.13) | 23.24(15.24)

Expressive vocabulary | 63.53(12.54) | 35.35(11.35) | 34.15(18.76)

Receptive language 65.54 (8.28) | 60.41(8.49) | 40.74(11.35)

Expressive language | 64.47(6.78) | 42.78(7.75) | 39.59 (8.45)

Values are presented as mean (SD).

Pure SSD, pure speech sound disorders; SSD+E, speech sound disorders
with expressive language disorders; SSD+RE, speech sound disorders with
receptive and expressive language disorders; M, male; F, female; PCC-R,
percentage of consonants correct-revised.

Y0 Hp=05) 7§ W HAOIHE T 58 9 TN e

ol A 3k ZF {27k 2Fo] 7} 1A tHall p<.01).

2.2. A
2.2.1. A

2 A= TAEIA|(MPT, AMR, SMR), U-TAP2(Kim et al.,
2020c), REVT(Kim et al., 2009), PRES(Klrn et al., 2003) HAF =2
2 &8t} k= ofso] A F<1 713 |v AFskE 7t
o] 283 Tkl A 1R A ’3}935}.

DAE H71= MPT, AMR, SMR <=0 2 2133131 17, A3
“H(Kim & Kim, 2016; Kim et al., 2018) 2} 7+o] AF2}7} 1-23] %
EARE HAFE & MPTE % 33, AMRY} SMR & 23] %
st3ltk MPT ZHA1E AATSH7] Hel obg-oll Al “ub= ]2/
dolx 000YU Tl i A E st vk =& AdE Al =
olubr] a1, ek w 2 F HeF3k AR /oS H3 A4 24
3= = 819 THKim & Kim, 2016; Kim et al., 2018). AMR- /3/, /
B/, /A/E, SMR/HEA/Z 5% St w2 1, 4 314 vHE-3)
S5 AT Ak s AR AR ol Al &P, F 5 A
of <IRbolelE FFFAAE AlFste] 5271 Aas 4dEA
ARSI 11 TS © & U-TAP2= 307 @l S H718lsic) 13
A E AT, o5& WoteF o3l enkg s BE
I st A AAE wt “‘6 = SISATE MPT, AMR, SMR,
U-TAP2 & EE 594 A= SONY ICD-UX512F(SONY,
Tokyo, Japan) =715 AHE-sto] =553131Th

REVT 780139 B7h= G013 47) 17 71| F350] 3]

AFele 2HS A EE 519 a, T3 HS A st
o}“E} PRES<= =-8-?101 714}
AN AT R R 7 Q5
S Fof obs S B

7}*1 7k 5051417} 204 A

O_u oX, F_R

Mot oox i rfr £
B
EI
il };1'
i
e =
by
o
3o <
B2

e
O;NL olo
[e} mo

j

N
N
N
>
bt
Mo
i

X

3 %X] 3E(PMLU, PWP, PWC) 41 o}5-29] W3lE U-TAP2
LRSS Bz 7 g9 JAulof o sle] AHE
A ks AHESFSATE PMLUS oFso] A3 dhofoll x| AF
H S T+ E) AAEE 4 F5 I Agolt) o=

b E thb 2 32 Pokd AFE S 34 @+ 3
6}711 2HESE 54 F(3)=TE AR PWPE oFs-o] AbEdh
o] PMLUE H% o] 9] o PMLUZ W B]&o|t) A&
Sof ulhte] Fekst PMLUE 120] 22 PWPE 0.583(7/12) 2.
2 Excho]o] Ak ol 23 A o7 B 4= 9lt) PWCE o}
ol AAE To] F AAE A Es] A=t dol ] 2 ke g
o7 =43} & o Aol PWCE 0(0/1)°] P& Exrto] A
A& B gstA AbEatA sk 21 <]w] gt
Praat(version 6.4.34)= ARE-3Fo] #4313t

S 9+ S Praatol] B2 %, View & Edit &= Z3l 3}

S A Z4A o7 BAEAt MPTE &4 3389 A2 9 &

Pil-Yeon Jeong / Phonetics and Speech Sciences Vol.17 No.3 (2025) 61-70 63



T A& AR FR)E A7 SRR
%E‘r AMR B! SMR®] -, 53 &< W &
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&<t 103] ¥HTITHH AMR(/H))
%‘3}9113}. Thok mky Aol A g o] A= A A
o] B el Aol 13 AR FA4EHA] #gkon,
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pj.oﬂ/\i_l;:_ _/Jx__/’: 7&1;}/1 =] E /HL 0 o};ﬁx% o= g}iﬂ 2= olgi
22 R BAEA]-S R(version 4.5.1) 373 o4 vegan,
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30, B ol Bk b &8 % ALE Ao

g gl sk e 58 YW AR ER 3 200 A
A &F ). PMLUS] 2 Pure SSD “1&5°] 7.83(20.72) 2. % 7}
A =9rom, SSDHE 1H©] 7.76(+0.44), SSD+RE “15©]
7.23(x1.22) <=1 31Ttk PWPE] 32 SSD+E “1E-°] 0.90(0.05)
o2 7P ¥, 1 2 Pure SSD TIE 0.89(0.13),
SSD+RE 15 0.84(x0.14)S T} PWCS] H 12 Pure SSD “15°]
0.590.28)% 71 39k 2™, SSD+E 15 0.52(x0.23), SSD+RE
TIES 044(2028) =o|%itlk PMLUS} PWCE Pure SSD >
SSD+E > SSDHRE <=0]31 2™, PWP: SSDHE > Pure SSD >
SSD+RE <=2 & L}E}St}

TAFEA] 3EQ1 AMRE] H 2 SSDHRE “155°] 3.26(x1.47)3]
2 7P 39ko ), Pure SSD T1E°] 3.05(1.37)3], SSD+E 15
°] 2.38(x0.87)3] <=0] AT} SMR-2 Pure SSD 155-°] 1.39(x0.65)
3|2 718 =931, SSDHRE Z1E°] 1.11(20.32)3], SSDHE 15|
0.98(£0.78)3] =] A t}h. MPT+i= SSDHRE “1&5°] 5.50(x2.75) %%
744 4912, Pure SSD Z15°] 4.65(+2.67)%, SSDHE 1&°]
3.92(1.84)% O 2 YEFSTE AMRY} MPT+ SSD+RE > Pure
SSD > SSD+E, SMR-2 Pure SSD > SSDH+RE > SSD+E 20|31 2.
w, Al A3 BFoll A SSDHE 1458 FEo] 71 st
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®2. 7154 A%
Table 2. Results of descriptive statistics

Pure SSD SSD+E SSD+RE

PMLU (score) 7.83(0.72) 7.76 (0.44) 7.23 (1.22)
PWP (proportion) 0.89 (0.13) 0.9 (0.05) 0.84 (0.14)
PWC (proportion) 0.59 (0.28) 0.52 (0.23) 0.44 (0.28)
AMR (SPS) 3.05(1.37) 2.38 (0.87) 3.26 (1.47)
SMR (SPS) 1.39 (0.65) 0.98 (0.78) 1.11 (0.32)
MPT (s) 4.65 (2.67) 3.92 (1.84) 5.5(2.75)

Values are presented as mean (SD).

Pure SSD, pure speech sound disorders; SSD+E, speech sound disorders
with expressive language disorders; SSD+RE, speech sound disorders
with receptive and expressive language disorders; PMLU, phonological
mean length of utterance; PWP, proximity whole word proximity; PWC,
proportion of whole-word correctness; AMR, alternate motion rate; SMR,
sequential motion rate; MPT, maximum phonation time; SPS, syllables
per second; s, second.

=

PERMANOVA 4 A7}, ok 7F A4 58 9 ZAik=E
oA FAH ST Fofst thARF Aol = Yl Ao e

[adonis2: F(2,45)=1.52, R*=0.107, p>.05].
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o EF e Btk

WS FQ T (Feature Importance)oll A 7Hg =2 o5 W&
PMLU(0.179)% 31, 1 U9 & SMR(0.169), PWC(0.166),
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0122
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PMLU, phonological mean length of utterance; SMR, sequential
motion rate; PWC, proportion of whole-word correctness; AMR,
alternate motion rate; MPT, maximum phonation time; PWP,
proximity whole word proximity.
I LT FRE &9
Figure 1. Ranked variable importance
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