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Abstract

A review regarding indicators used in Korean research is needed to develop a diagnostic marker system for Korean
children with speech sound disorders (SSD). This literature review examined the research conducted to reveal the
characteristics of children with SSD of unknown origin in Korea. The researchers in Korea used diverse variables as
indicators to identify the natures of children with SSD. These included indicators related to external characteristics of
speech sound and comorbid features other than external aspects of speech sound. The attention has been focused on
specific indicators so far. This result implies that some indicators may still require closer study in various aspects due to
their influence, and some may require more attention due to the limited number of research. This article argues that more
research is necessary to comprehensively describe the unique characteristics of children with SSD of unknown origin and
suggests a direction for future research regarding diagnostic markers and subtype classification of SSD. It also proposes
potential diagnostic markers and a set of assessments for the subtype classification of SSD.
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1 W Zagol] ATl AE A RS
Table 1. Indicators that were used as variables by Korean research on children with speech sound disorder of unknown origin

Number
Classification of pub- Variable Reference
lica-tions
Production ac- 30 Percentage of consonants correct (PCC), the number of articulation |2, 6, 8, 10, 11,
curacy/ errors, presence of consonant errors, correctness, proportion of 12, 15, 16, 18,
percentage articulatory errors 19, 24, 25, 26,
of errors 217,29, 30, 35,
37,40,41,42,
44, 45, 48, 49,
Auditory 51, 53,57, 59,
-perceptual and 62
segmental charac- | Type of error 4 Type of error 27,41, 56, 69
teristics Error patterns 9 Phonological error patterns (phonological process) 14, 15, 26, 27,
35,41, 48, 49,
53
Phonetic in- 1 Phonetic inventories 62
ventories
Phonological Percentage of feature retention, distinctive feature retention 26,51
features
. Phonation 1 Voice onset time 52
Auditory Rate 2 Speech rate, articulatory rate 38, 42
Speech -perceptual and - -
sound suprasegmental .Pause 1 Léngth and frequer'lcy of pause, ma'pp?oprlate pe.luse : 38
characteristics Disfluency 2 l).lsfl.uen.cy type,. dlsﬂuepcy score, 1nc.1dencevrat10 of disfluency, 1,59
distribution of disfluencies at syntactic location
6 Fundamental frequency (Fo), highest Fo (Fhi), lowest Fo (Flo), 3,5,22,24,
semitone frequency range (PFR), jitter, shimmer, noise-to-harmonics 46, 61
ratio (NHR), voice turbulence index (VTI), soft phonation index
. . (SPI), variation of Fo (vFo), variation of amplitude (vAm), mean dB,
Acoustic-phonetic features . . . N
dB range, pitch, loudness, voice quality, length of friction intervals,
breathing intervals, central moment, skewness, kurtosis, a center of
gravity, variance, F1, F2, vowel space area, slope and amount of
change of formant (F1, F2)
Whole-word 2 Phonological mean length of utterance (PMLU), weighted 30, 50
measurements phonological mean length of utterance (PMLU-W), proportion of
whole-word proximity (PWP), proportion of whole-word correctness
Other (PWC)
factors Consistency 6 Consistency, variation of articulation (articulatory variability), 7,9, 10, 16,
/variation variation/inconsistency of articulatory error 29, 53
Intelligibility 4 Speech intelligibility 5,11,42,44
Acceptability 1 Speech acceptability 11
Structure Oral motor structure and function 2 Facial symmetry (resting symmetry and symmetry of Vf)luntary o 22,24
Jfunction movement), external structure, nonverbal movement, diadochokinesis
(DDK), alternative motion rate (AMR), sequential motion rate (SMR)
Speech perception 2 Speech perception 6, 60
Vocabulary 9 Receptive vocabulary, expressive vocabulary 2,6,19, 25,
37,39, 40, 53,
57
Language Reading 1 Reading skill (word recognition) 36
Writing 1 Writing fluency and content scoring 45
Comprehension 1 Story comprehension 63
Phonological 14 Word repetition (accuracy, reaction time), sentence repetition 7,13,17,23,
memory accuracy, non-word repetition (accuracy, variation, reaction time, type |25, 28, 31, 33,
of errors, percentage of error types), digit span forward/backward 39,40, 43,55,
(recall, retrieval scores, sequencing scores), rapid automatized 56, 63
naming, forward/reverse pointing of word, priming task result
N Phonological (retrieval distractor, sequencing distractor)
Cognition process Phonological 3 Score and reaction time on the phonological representation judgment 2,20,33
representation task, retrieval accuracy, score and reaction time on internal awareness
of phonological representation task
Phonological 9 Phonological awareness 4,20, 21, 31,
awareness 36, 39, 45, 55,
57
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ELAS
Table 1. Continued

Number
Classification of pub- Variable Reference
lica-tions
Intelligence 1 Nonverbal intelligence 25
Memory 1 Visual sequential memory, spatial memory, word order memory 43
Learning ability 1 Accuracy and implicit learning ability on sequence learning task 21
Internal characteristics 2 Communication attitude, self-esteem, self-efficacy 18,58
Sustained attention 1 Score and response time on visual and auditory sustained attention 19
task
Others Foreign language vocabulary 1 English vocabulary knowledge, English vocabulary learning score 25
Risk factors 1 Language and gross motor development, gender and early 54
development, otitis media with effusion, socioeconomic status, family
history

1. Ahn et al. (2013); 2. Bae et al. (2016); 3. Cho et al. (2021); 4. Choi & Ha (2018); 5. Eom & Shin (2018); 6. Ha (2016); 7. Ha (2020a); 8. Ha
(2020b); 9. Ha & Seo (2019); 10. Han & Ha (2017); 11. Han (2010); 12. Hong & Sim (2011); 13. Hwang & Ha (2019); 14. Hwang & Kim (2015);
15. Hwang & Lee (2011); 16. Jang & Ha (2021); 17. Jeon & Ha (2021); 18. Jo & Kim (2017); 19. Joo & Ha (2018); 20. Jung et al. (2015); 21. Jeong
& Yim (2016); 22. Kim & Kim (2019); 23. Kim et al. (2015); 24. Kim (2019); 25. Kim & Ha (2019a); 26. Kim (2014); 27. Kim (2015); 28. Kim &
Ha (2019b); 29. Kim & Ha (2021); 30. Kim & Ha (2018a); 31. Kim & Huh (2021); 32. Kim et al. (2020); 33. Kim & Ha (2014); 34. Kim & Ha
(2018b); 35. Kim (2010); 36. Ko & Kim (2010); 37. Ko et al. (2017); 38. Lee & Kim (2017); 39. Lee et al. (2018); 40. Lee & Ha (2018); 41. Lee &
Lee (2015); 42. Lee & Shin (2016); 43. Lee & Kim (2014); 44. Lee (2018); 45. Min et al. (2015); 46. Nam & Yi (2010); 47. Oh & Ha (2020); 48.
Park et al. (2017); 49. Park & Kim (2015); 50. Park (2015); 51. Park & Shin (2016); 52. Park & Lee (2016); 53. Pi & Ha (2020); 54. Pi & Ha
(2021); 55. Pi et al. (2020); 56. Ryu et al. (2019); 57. Seo et al. (2017); 58. Seo & Shin (2014); 59. Shin & Ha (2015); 60. Won & Ha (2015); 61.
Yang et al. (2018); 62. Yi & Kim (2019); 63. Yun & Lee (2020).

T ol o8 dd mRlEel, Agedlels wey, ¥y, daddel ofgs tidoR & deld of| AxEo]
ARBIBAIAA 9], 745 Fol ZeE T 1oz ARGESIEA AWugith 631 ATEEe A
Aol Zh ARt WeR ARgEo EdE Sles ¥ Ay wkleE AR AxEES A o7 WF
T3S WFEE A9, gae BT AR 638 lelM F 30710 AR WFER EREST S dTelA
o dArelA, 72 9 Vs WFeh 2AA M) ARG Bagde oksd 548 AvnI] 98 AME ARES
7tz 23] AtellM, |lof WFe) ARG 1299 el MR upo] AuE At 7P wol AME A A
A, A RFe] MRS 2989 Aol YIE Wise SRS WRd e dgR 9 oRE wd Ay
AEEE 590 ATelM Wlew ARHII akg] WF oY Sades TaYANE AR FEoR d
2 R HEES Avnd, Zag] 9 U AAEA 3] 27 F e 7Ie°] ®rkShriberg et al, 1997). 1
TAH 54 ARSL 4619 ATelM, AR 22E U AR RS 9] oA FA kst Zlew, ol
A 54 AREL 689 AFelA, S 54 Ax B JIRlo] Ad ufe) way 54 AW = el
T 690 el ZIEE 2]l AEEe 1339 el 7] A7 Ade] Sohs ofeES Y] v dad
Qo ARGEQITE Rk QX WF W SAe] ¥ Al 5SS HolRE, ofd Bie A SAolu aatHel
5L 2600 Aol WO R AREE ST ARHTHE Gk dele A =8 94 42 F
7ol Aol AREE A E AR, 307H4 A glvh EgE oA =0 gld SDCSH AER R E e
T WFE T A Ad9E 9 eRE30n), w2719304%), 2Rl seRd ERE A% VIR A o #9
FEFAEOR), o39F), FeAAOHe] P w2 oy SReFdd, Woldd d¥E Ay SR
el AREE AS S7P AR Ale® veRgth 2otk Hugles o va AR eR 19 s = 5 %0
ToR FHIFATA SAEH), U7 B Holded), & thik o] WlEY] A, daw] W] ozl glE
FoREE), YEEE), SeREeH) Y AmEe]l 3 Uwklg ofgs tdoR & A A ofAzkA kg
Hoole Aol ARgHglen, 119 uHA ARES 1 TRl mdebA] Fakglon] T =07t AEH R o]F
52299 Aol AR ZleE et AL gk e agsjor & Zlojth
wATE F SdelMs 2 AEd) e 54 9ol
4. =9 = Eagdel obsEol Ad Tk 54 dis) du A
e GA v 2EEgSE & ST ol s
BT waalael o8 HEd e & o T 9% EEs gaede) oksso] ke
9= AAA Ak TAS 37] gste], @y Qe w=r WAL AL VA Sl e A¥ET] A An
T2 Btk AE 5o, A WF ol S2Ae e} e
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AREL FAAHQ BHA BA #E ARE vggor 3 T Aol Aux vk E=3 Exvrdoe] o
B2 Aol XFHAEH, SeAE TS iy ke @] a84 Fgo] shssittas s, xudo® &=
A Fogh s stER kst daede)] obegs B oe ZEARD Al fEiAE TR ARE Al
o] Zt= V1Al B AT Atk ol ol VAL FEHA St
oY%y 1 EAS AMp i e AEES UE oy HA7H4] SDCSe ARG R AL AFE Eaf #]57¢)
& FRbele waE el obFy i AME AAlRE R Bgo) OIOV% ek aeu dAe] i AlAlEel
oJg ol Sl otss Tdlol dhheE HE AXIIE wAEF A3 B TRl 2 F Qe
Ao7|% 3t} 53] % g ATolA] WoZ AlgHE o3 AlE2 QS &4013} UM s 1S REE TAE| el
Y ARE Ooket AelA Ao EAE wHkel daE okEe] A4S uhelY] g8l ohekst Agrsol HaE %k
ol ol 18X %;8 obs& ek Zlol "tk d Ok ofAAE I AT Uh Al ek ofyet &
H, T AHE B 7lodste Ao® Ay 2 s A AFEEe B AFHY & AL & 5 itk o
2s HQIOE ARGl Ay © 2o EFSIlE, o9k ARES I JFHOR <l oxs] thekst SHelA o
Zo] vl AFHoR AMEE ARES AF I A7 § wEs A FoF £ 93, T uE ARES A
7h 9 FE Fevt Qe HolFgith Al AT =2 A3 ¥ @ o] 27d Sk 9tk
A el 7P dE] weolEoiA T Yl dae el A Arel B Ao Ays EdiE S M wAa
sHE1E ERFAAQ] spesst AEAdrde 7h7] tE g i BA A x3E ¢ e Ax 5E5S
FHEES AYa ok WA Yol o3k BRFollA, oFs7]  Appendix 10 A|AIEITE HE o= CPSAC EFE T
AT o s HRE el ol obsES Afsta o #E SPXEER ol HEXGRAgA SR T
FRO Qs REL wagge olye @iw fHEoE B 93 y|Fog AgEE iy #E A x50 I
5= Zolt) SDCSME o] Aollw+S AA SEv¥ SD EFE Il MSAPZ} st AL ApEske] A, A5
TOoR ERIIE, o] B 2F2 f¥ol U4 dA¥ W oEo AE A, nide] AbE A o) ekt 7
ool Al Al ApH o] eflx], AWHAQl Wi B AE XS] whf, CPSAS] AXES o]t dojshy u
G Ao A=k W gix|IA el whel AYEck ol =y HrE o] ofs] AUskAl FEESITE oldl wls|
ERE 24 AuEgold &4 XA 2ol & W Appendix 10 AAE A% H5E S AT A RA Ve
gho] A5HTHES AAsks AYoA Efol d 9tk 11§ Qe A ARES MEFoE Ydet A A
2, 53] A 9 giXE 2% Eges DT R e A gtk meEb A4l 488 feide X580 AT7E
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