252813 A] A3 Az http://dx. doi.org/10.18064/JKASI. 2015.13.1.013

=01 o
The Journal Korean Academy of Sensory Integration

2015 Vol, 13, No. 1

ol£2] $E7]597}e| i3t Interactive Metronome®
LFAY g9 o

AR, AL, QEla, ol

QUAehEt S EEIh e AR, ARk ek AR,
olAefstaL st 2o 2w st

28 A5 22 A W E 2= (Interactive Metronome®: IM)9] 7}9] Long Form Assessment(LFA)
o

=
A - AOAS AT BAX|Hof| AFSk= TF 64 ~TH1A]S] Attention Deficit Hyperactivity Disorder
Unt obF 267S A ORE SkGiTt, IMO| LFA] tfgt e g Yotiy] 9ste] ADHD
oF5 3 2ok ol 9] LRA 4-90] Aol Hlm3I %1, FAEHGES clobns] $la) ADHD oFES iAo LFAS}
Bruininks—Oseretsky Test of Motor Proficiency, second edition(BOT-2)2}9] AAtAE &olR Tt
2} ¢ QluloEat ADHDORESIA 1M LiA 343 vlmat 23t S84 §el2t Aol7t 5iep.08), E4,
ADHD oFgol| A IM9] LFA®} BOT-29] A AIE #4135t A1 LFAS] £4¥} BOT- 24 FTHOA vl =
=9 HAAE EtHp.05), E3F LFAY F43} BOT-29] £924(rs=-.525) YA & AUUAE
510, BAEE JoHHrsm 147), £21 71 s 53 T Y= 020 AATRAN £ ) Fe
AE HATHp<.05).
A% ATALE E5j0) NG| LFAL o}59] £5/)58 BU 4 Yt EFRA GPES Fesd, M
LFA= TR &5 A37]5S B7Fske Aol A4dsi, o9 5716 B7HE fldl Yoz Age -

glo.ele Azkee,

ZFAo] : Interactive Metronome, LFA, BOT-2, 257|597} Eld=

I.ME &% oF57] Aol F shfolt.

—

- - 3 L o Al 7]1L-0] ATk =2 olalsl
Z,:QEﬂﬂng‘QO]aﬂEZl—oﬂ(Attenﬁon Deficit Hyper— “1:1'%5]1_ "'Ixﬂg]- =3 7] o 4 2% O] ADHDE O] OH 0]’

activity Disorder: ADHD)+= Fojgldyq, 1ol3)E = Hl Fastehal stglan AT AY7ise] Ao #dd
=29 371 =43 He) 3 f; o 7R o|zpH o7 AFE0] S7FstaL Qlth. ESH ADHDS}F H=E= 4174
e HAS e A 987 B o Ay I ERIRS 24, &5 Al 45 FHo)

WAAAE A7) (kmik321@inje.ackr) || * o A= 2015W%= SRR =32 AR s o] FoiFE:
M4 2015.07.28 | AJARQ:(12): 2015.08.10 / 23} 2015.08.20) | AR LY: 2015.09.04
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ZA3ch B 15k tH(Barkly, 2006).
ge o2, 42, gl S8 5
Z Q& 3HoH(Claxton et al., 1993). Elo]H(timing)
2 A7) dfsto] W] fuE WeAGoR
29o] A3 =& &% AHFE W3 (Speed—Accuracy
Trade off)& 2u|glt} elo|L E3] &zloly} 2okz
S80] WAl T dol5e, LEIA, ALZ 740
= 93kS w2t (Wickelgren, 1977).

A obg] d71ee B7Iske =750lle Bruininks—
Oseretsky Test of Motor Proficiency (BOTMP),
Peabody -2 A & (Peabody Developmental Motor
Scales Test of Motor Impairment: PDMS), Clinical
Observations of Motor and Postural Skills (COMPS),
Motor Assessment Battery for Children (MABC) 59|
ek, el 4] WAEFE S S Al uie A
el 428 B Aol AW7I5E B
e e BT Eo| ABET YA LEAAS
915t eloly A4Skt B 715S Bl Ele
FE3 AA ol

i rlo wo

Interactive Metronom® (IM)-2- 0]
o2 e mTR G ol wEy 25y
9 Bo) FRAANL] Lol 242 2717
Klo] AR )5 FAAATE
7122 3F IME AHZHA ATt TA]q
2298 B9 25T} Hol $UL AL
M E4E 53 B0l 5L
7HLong Form Assessment: LFA)@} &
(Short Form Assessment: SFA)7} QIth LFA
Al A = A E QA &

Az AR AQL obgol &5 FRTHS &

M SA= Als2di} £, 399, &% o]
], 97, =54 248 53 S(Cosper, 2009; Melinda,
2005; Shaffer, Jacokes, Cassily, & Stemmer, 2001)
o] Nt AFAEo] e}, Zefu Mo et
B7HeF2H 0 7ol ik A= mlR|ek Ao,

A 2 Ao A = obso 571%% BIHETEH
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(1) ADHD A Wk7 1} DSM-IV(APA, 2000)¢]
u}g} ADHDZ HHEE ofF
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Table 1. Demographic data of the subjects

ADHD Typical Children
(n=25) (n=25)
Sex M 25 22
F 0 3
Age 6 4 4
7 7 7
7 7
9 2 2
10 2 2
1 3 3
Total 25 25
ADHD: Attention Deficit Hyperactivity Disorder
Eow il ofsel odule Folsl Zow p4st o] Aag 7 3o digt AvdlolE: 1471%] A

A 82 ADHD2 25 B ARSI ARkols
2 W 6A] 19, W 1A 270] ofAfolal Y] 227
HAE UK Table 1),

2. ¢ &

24 (Interactive Metronome® : IM)

rr
Fot
o)
1

PEEEY
ShEglol, ATEYol, BEER, EE2A, JEAC
2 el gk M 22 Yol £L0 &
S el S 2457] Slstol 4418 A4HLong Form
LFA)9} ©=3 ZAAHShort Form
Assessment: SFA) 27FA] 9] 77} Qlrh, & ¢l5-of A
= 5715 S457] fIsto] LFAS ARE-ste] 3715
skl

oo oitL %0

r—’i

Asssessment:

(1) HHE BIHLFA)

ol 0ol W2 $E~BLAS 251 915 LEAS
AT LA 71283 BAle] 3 W o5}
of WS3H= 137H 5T 3 WA TAle] 4zt
=9 QHYS(G.S/0N)O] A ABEE 174K A=,
% 17HX) BAZ A El] glom of 208 Hwo] A7)

o}52] £-E7)=H7o) st Interactive Metronome® LFAS] EFH

of it S5 1A] WA (Millisecond Average) 0.2 7| =
& }_?ﬁ% Bt (Adjusted ms average), <= IA|(ZHA]
1, 2, 3, 14), 9t IA|(IA] 4, 5, 6, 7, 8, 9, 12, 13),
& HAIHA 1, 14), P ATHA 4, 7), A% A
(A 3, 6, 9), 2% HAIHA 3, 6, 9), F5 H-
Al 10, 11) ofFA 871¢] st F ol gt &-FA B
o] 5o 7|5H T}, F A BH- 500ms7HA] 7]
S5 09 77k Sk whgolth IM HAR B
7vo] AAF AAAF AFEE 0.85-0.972 HiE ot
(Cassilt & Jacokes, 2001),

2) Bruininks—Oseretsky Test of Motor Proficiency,
Second Edition(BOT-2)

4~2A7H) R 57148 2L BrE
47}A] g el m Mgt £9] Z&(Fine Manual Control),
£9] & (Manual Coordination), AlA] ¥-2(Body
Coordination), <383} 7|94 (Strength and Agility)
of wg} u N 52+ A& (Fine Motor Precision), H]A]
=2t 235}H(Fine Motor Integration), < 7]W4(Manual
Dexterity), %= ¥-2(Bilateral Coordination), 3
(Balance), 22]7] £} 7|94 (Running Speed and
Agility), AFA] &-2-(Upper—Limb Coordination), <&
(Strength) & 87) 3¢ H7I2 % 537) 4= £

= 97 15



Sttt &34 (Composite) oAl WA A AlFe
AsE 0.78-0.979] Wolal, HAF AHAL AsE
0.53-0.95, 18|31 7Rk AR E A$4s 0,925
z3}stch(Bruininks & Bruininks, 2005), ¥} 2i}=

o] =8 4(Point Score), X H<(Scale Score), &
Z>(Standard score) & ALEH AEHA Q] 957|553}
71524 oS vwd uf F2ASE ARSCHBruininks,

Steffens, Spiegl, & Werder, 1990).

0y

N ot

3. A3 Iy

H o A= 2015 4Y 195E 2015 7Y 25U
7FA] ADHD o}51} AA} of5-2 iAo 2 BOT-2¢} IM
o Leag s

ADHD o5& 7l $1313 thahele] ok Alat
o 25 ofF % MESll SJs) ADRDZ AEHE WL
obT} FARAo] Gl obFUrEAlE oA AN R
WL 9l o} % ADHD %15 WSHAL} ADHD %
W74} A7} ADHD )] 43Hs o5 to® 3
%{ch ADHD ob 258 R5A0] AT Folo] vhat 5
o2 oo} IM9] LFASH BOT-2 B/} AAlshect

Qutol-e Aol $IXI3 A olEAE |ae]
Q) sfoll AAH 712 4ol H RS RS, B
B 47 Befe i oI 2 3 247 4
T} F9A, ADHD /\]—-— O‘X]-Z o7 AA
el i ol 257

i

o X

o
)

Ak, opsel 99
u:l7]..‘::'_ /\] Xl—s} R,
csiSich, LrA BA ool BHel

2ol WF AAsHE 1474 LEHAE s
(Figure 1), BOT-2%= H7}x}9] R A|AFg}of| whe) &
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Figure 1. LFA in IM

Figure 2. BOT-2
7hEF A~ E T
B Al A 3pgo] AFAEY 44 7)) a4
AT 224l 919819 ol 7S ofef ololFch

(2-1041024—-AB-N-01-20150402-HR—-201),

o~
Bl

M HEH
-1 od

LFA ©] FHEeheeg Qobs] $fsio] ADHD obg )
BArokEe) LEA £531] 29 B2l Aol vl mslt
o}, B4 4 EAL2 Mann Whitney U—test & ARSI}
LFAS] SABIGES dob7] 9jate] 7]&9] &A=
791 BOT-2014] AH% ¥ A9} LFA®] 3] 44:7k9)
SHBAE Gob7] §I5ko] Spearman FHEA S A
B5teict, A gholl et #e-e- 0.6~0.801 &2
SHHA, 0.4~0.60H ¥l A 2 oA, 0.2~



Table 2. Description and differences between groups for LFA of IM Unit: ms

ADHD Typical Children z p
Total score 169.53 + 62,51 136,77 £ 47,49 —-1.989 046"
Both Hands 141,23 + 102.45 98.66 + 63.05 -1.922 .055
Right Hand 114,33 + 86.84 96.92 + 68.40 — .848 .396
Left Hand 124,75 + 69.81 92.28 + 63.58 —2.035 0427
Both Toes 154,37 + 80.78 117,60 + 80.21 -1.960 .050
Right Toe 164.68 + 74.11 147.63 + 54.64 - .641 522
Left Toe 160.00 + 81,07 145,31 + 76,59 - .678 .498
Both Heels 180.91 + 108.31 148.61 + 84.54 -1.017 .309
Right Heel 193.20 + 86.23 129.40 + 54.67 —2.958 003+
Left Heel 168.59 + 79,36 124,36 + 59.31 -1.941 .052
Right Hand/Left Toe 166.69 + 75,30 145,52 + 56,37 - .678 498
Left Hand/Right Toe 153,16 + 61.82 122,43 + 49.45 1,752 .080
Balance Right Foot/Tap Left Toe 225,23 + 86,81 190,04 £ 71,42 —-1,526 127
Balance Left Foot/Tap Right Toe 218,09 + 97.52 190,94 + 70.75 - .980 327
Both Hands with Guide Sounds 208.26 + 83.79 165.12 + 81,95 —-1.828 .068
ADHD: Attention Deficit Hyperactivity Disorder, *p< 05

0.40|¥ H59] A =2 dslgicH(Rea & Parker,
2005), SAISH Fod AFs] ARt et a =

0.05% 3T},

. ¢+ A
1. ADHDO}S 1t it 04F9] IM2| LFA
TSN 28 He Hlw

ADHDOg2} AAfobg5o] 4303t LFAS| & 1A
24 W} 1471R] IAE v w3 ATR= Table 29 2o},
ADHDO5(169,53£62,51)-2 Yutol5(136,77+47.49)
Hop &334 3ol WA yesten & Ao 7t
o= Fo3 Aol7h YASith(p=.047), AlF ZA|o A=
94 (left hand)T} @249 HE A (right heel) ZHA]of| A
ADHDOFgo] ¥ #& H45 Hol L553o] o5t
kTh(p=.042, p=,003), L&} LA 127 ZHAof| A

o}52] £-E7)=H7o) st Interactive Metronome® LFAS] EFH

ADHD O} tjAlo g AXSF = 7}
AE 243 A= Table 33} Zgu} LFA®] ZH 3}
BOT-2¢] %4 7to|= v|nd 73t Lo AaAE 1
AL(rs=-.403), FAHSZ {2511THp<.05).

LFAS] 43} BOT-29] 47}7] %<
oA 9] 24 (rs=-.525)0] H|1LA] 7k FOf FeiA

= 23 OU% SAALR Folstsict
9] &5 Sl nAles B2
et Fof dHEAE Brhpd.05),

LFAS] 37 BOT-29] &9 &3, AAES, 2
7197 FolMe FARLR Fo3 JRTUAE Kol
Z] 9Fokth(py.05). LUk BOT-29] 3}J3HE Zo A=
Al &F BEHd (rs=—.447), 9] 7|94 (rs=—,532) 2}
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Table 3. Correlations between LFA of

IM and BOT—2 in children with ADHD

LFA
X Balance Balance Repeat #
BOT-2 LFA X X i Right Left X .
total Both Right Left Both Right Left Both Right Left hand/ hand/ Right Left 1 with
ota an an
Hands Hand Hand Toes  Toe Toe Heels Heel Heel i Foot/Tap Foot/Tap  Guide
score Left toe Right toe .
Left Toe Right Toe Sounds
BOT-2 total score — 403" — 285 — 426" — 391 - 541" — 313 -.242 - 254 -099 —-417° 014 —-.339 —.242 —.351 -.172
Fine manual . N . . N . N .
=.525" —.438" 402" - 456" — 560" — 474" — 442" — 298 - 286 —.497° —.098 =511« —.213 —. 488+ -.361
control
Fine motor . . . . .
. —.447 —.431" -.321 -.367 —.522" — 474" -.361 -.271 -180 -.431" -.020 —.572x -.104 —-.396 —-.314
precision
Fine motor .
) . -394 -224 —.348 -339 -.376 -.,338 —.466° -.210 —.227 - 343 - 222 =211 =177 —.384 -.169
integration
Manual .
o =272 —148 -.256 -,212 -.418 -131 004 -.208 -.,105 -.325 058 —.099 -.266 -.323 —-.165
coordination
Manual ., .\
. —.532" —.406x —.170 -.368 —.381 —.509 —.280 —.435 -.305 — 591+ —.136 —-.273 —.491x =411« —.388
dexterity
Upper limb
o -.307 -.078 -.253 —.126 —.343 039 066 —.120 -.025 -.098 .098 —-.037 —-.059 -.189 .020
coordination
Body coordination —,282 - 268 - 321 - 334 — 448 -172 -075 -.109 -014 -.343 - 068 -.167 -.317 —.242 .081
Bilateral . . ., N . " .
o —.115 —.546" —.298 —.417" — 468 — 514" — 558" — 381 —. 443" — 513" — 454+« —-.355 —.429+ —.580x+  —. 331
coordination
Balance -.623" —.049 -.156 —.141 -274 046 114 075 205 082 044 —-.022 —.088 .001 399+
Strength and .
it -.358 —.200 -.386 -—.321 -.531" —,298 -—.183 -—-.275 —.019 -.351 -—.024 —-.183 -.320 —-.321 —-.094
agility
Running
speed and 011 -189 -.052 -.044 -2372 —203 —-115 -317 -.058 -.358 — 137 -.104 —.346 —.342 -.125
agility
Strength =310 —.255 - 481" — 464" - 490" —.243 -191 -137 -114 - 317 .058 —=.271 -.220 —-.263 =112

ADHD: Attention Deficit

Assessment in Interactive Metronome,

Hyperactivity Disorder,
*p{.05

7@ (rs=—.623)0l| 4] LFA9} SA o=
o] JHIAE B Yh(p 05).
LFAS] oFdh & A7} BOT-29] 3
A7FA] 4 R} vl aA 73t S0 4
 FAHCE {5k Th(p<.05).

foAT AT &

ofy

=4 (rs=—.541) 1}
JHAAE HYo

=

rlr
Fo
4 i rlo

B7t E72A 249
Ch(Koomar et al,, 2015),
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BOT-2: Bruininks—Oseretsky Test of Motor Proficiency, second edition, LAF: Long Form

uel 280 7154 Zu
F2A7} eo|yT iAol
& Buomonano, 2004),
WAETE e AHEg /AT dofo st}
(Kim, 2004). IM& o4 &7} Brlea AMLE
AL ot ARG ool Ml et Ao
gt H50] oFA7HA] o] FofA|A] AT whEbAl % ﬂ
Fos NS LAk ob) a1 o 5
C CoIRE Yok 41 Tel
S dopHgdth & AtoAl= HEE
@ol2] e Dol 53} 2 o5 A8
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8t%ith, ADHD- 257 HF HAI o

Tk 64l 17, T 1A] 27 AlQfE 227 0] HAR ¥
50%o] Aol Aolalodet. ¥ Weke] A4 9 9
stof e @ EE2EE Si9ou 4ol defols
ADHD A& E40= gQlsto] & i T2 ofge&
AR AR Y AT AFRES wol ol
Mann—whitney U testE AAJslo] A1}5 EA513tt

AT A} M) LFA S0I4] % Yeto] el Zo]
S B3tk 7} 59 A9 A B vasls
o A& 0 29 FEA] HANA F e P0ﬂ Ay

Zro|7k ot v 7] 1271 Aol A= SR
AR SR [OJ7t 2fo]E Ho|A] Yolrt, l ﬁ#— Mo
LFA 7+ AR doll= 382 7L sidste A
o] ZastH, 7t IAHR stz Aol H& FoE
71 &ofok & ANE 4= ot

Choi(2009)%= Hlo}E3} ADHDOFE ] BOT-2 423}
BlaLof Al mlAl - IS A el BE sheEolAl
o5 Zpo|7} qllrkar Harskgich, ejuf & Aol
A ARERE IMO] LFAS 3f Blad &57] 5ol &
TSI T P&, LEF FEA A A Ztol7t
Aoy mE FEof ol7t UEhbA = Aokt o]
gt Aiks B7h=Ae Aol AN, &F7sE AA
Hojeh FAE R MRS AlA &t AldstA At &
ok IMO] LFA THA| 4=3)¢] EAJof o3t Zlo & A7}
H}, LFAY] 7} 3pAl= 71 71 19, 149 2HA| 7} 180]
o Yo z] B 40 AER AEAQ HE5Es 2
Q5] 7] wfito] =2 ADHD obg- Yytolsat
FOJRE Abo|7F YERA] oF2 Ao Hlth EFF LFA
o A 71Eeol dste] R eAHFE msH R
goto] LEHA| BHoR As A} 7|5 E 7)E
off thste] 7HE =& WhE-0] 500/1000%E H7|H 1
& 7150l tiste] W vhgo g ZAo] Hol 7|&

0T-29] 47}
u} LFA«]

|94 (Manual Dexterity)
I} 3% (balance) ol A H]iLA] Zhet 20 AAHAE 2

o}52] £-E7)=H7o) st Interactive Metronome® LFAS] EFH

EEECE DT SO

1 O

171 (Sit up) S 2 FHoZ A

= Aoz LrAS) $EIAL
BOT-29} &9 HAAE BAr} MO LFAS 553
H7FZ AN A5 14719 BHAof| diet IHA| Bt T
(Y= 2A)S 7441 SAsHs Ao Zasith LFA
SOITA| = A} S opak T 34| 7} BOT-29] 27
4G} A wou sjAsh=t| ol B
o7} Waslt,

0O

Melinda & Robin(2005)2 IMZ& F BOTMPO|A]
H A5 -5 7]&o] A= T 3+, Cosper,
Lee, Peters?} Bishop(2009)2] QAN AldloA=IM &

d Al esdo] SAEATL ek, o= A A
O 2 Hlasty|oll= Algte] 9ot & 5o Ailof A
IM&] LFAQ} BOT-29] 281} 49 24 o7} vln3
=2 AT Althe A& A4 diEtt. Kuhlman
9} Schweinhart(1999) 2] Ao Al Efe]Ya} tfo], 5
Sk AIH AR B, 5718 Atololl AEAI7E 913
ol ettt ol 2 A-ATke} 2ko) 7t Qlek, o=
AP AF7t 4~104] obg F 58552 UvtobesS
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A, FEEES SAEEE oo thE Bt 4l
2reof tfgk Hgo] o] FolAA| k3ht.

fele] AselpolA oy FAko R Qs H5e
I} 93, £F 5Y 5 52 PYHks AT AYE
o] oju] R EATHCosper, 2009; Melinda, 2005,
Shaffer, Jacokes, Cassily, & Stemmer, 2001). °]&
7|9ko 2 Efolro] e-Fpait of = Hrof ¥lAdo] S
Aol diet Zo] gl= d7F Bod Aok, 3 &
Yol Elo]Y sElo] o] = JH, gkt Fof wh
2t oSt EAE 7HA= 7ol didt % A7 28T
Zlo|tt,
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B ol MO LFAY] THEMGES FA TGRS
Gotr izl sHGity, FEE Y E= IMO| LFAS AHES)
o} ADHD oFg-i} &t of52] 255359 Aol5 B
ket SAlEHd == ADHD obg-& tiiho = MO LFA
o} BOT-29}0] JUAIS HYth & A9 A= o
=i 2,
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Abstract

Validity of Long Form Assessment in Interactive Metronome®

as a Measure of Children’s Praxis

Kim, Kyeong-Mi*, Ph.D., O.T., Heo, Seo-Yoon", M.P.H., O.T.,
Kim, Mi-Su***, D.S., O.T., Lee, Soo-Min"**, D.S., O.T.
*Dept of Occupational Therapy, College of Biomedical Science and Engineering, Inje University,

**Dept of Rehabilitation Science, Graduate School of Inje University,
MDept of Occupational Therapy, Graduate School of Inje University

Objective : The aim of this study is to verify validity of Long Form Assessment, which is an Interactive
Metronome measure® (LFA-IM), as a measurement of praxis of children,

Methods : The study was implemented from March 2015 to July 2015, Twenty—five children with Attention
Deficit Hyperactivity Disorder (ADHD) and those without ADHD (age of 6~11) were selected from a local
university hospital and community in Gyeoung—Nam province and Busan for this study, In order to examine
discriminative validity of LFA—IM, Bruininks—Oseretsky Test of Motor Proficiency, second edition (BOT-2)
was used to compare the difference of results with LFA—IM for both children with— and without ADHD, For
concurrent validity, correlation between LFA-IM and BOT-2 was investigated using spearman correlation
coefficients,

Results . For the comparison between children with ADHD and children without ADHD, there were significant
differences in the total scores of LFA-IM (p{ 05). Regarding the concurrent validity, there was a strong
negative correlation between the total scores of LFA-IM and BOT-2 (p{.05), In addition, there was high
correlation between LFA-IM and BOT-2 for the area of hand control (rs=—.532), and high negative
correlation for the area of fine—motor accuracy (rs=—,447), hand dexterity (rs=—.532), and balance control
(rs=-.623) (p<.05),

Conclusion : This study identified validities of LFA—IM as an assessment of praxis of children, The results
showed that it is appropriate to evaluate praxis of children with the total score of LFA-IM and, thus, it
is believed that LFA-IM has a potential clinical utility, However, there should be more researches with large

number of subjects,

Key words : Interactive Metronome (IM), LFA, BOT—-2, praxis assessment, validity
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