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<Abstract>
Purpose : The purpose of this study was to investigate the effect of sensorimotor stimulation on the development
of infant with low birth weight premature
Methods : Ten infants with low birth weight premature and ten normal infants participated in this study. We
carried out test TIMP(Test of Infants Motor Performance) according pre intervention, post 3 weeks, PCA 40
week and normal infants. The intervention of sensorimotor stimulation applied to infants with low birth weight
premature four times a week and fifteen minutes a once time. There was no intervention for normal infants
The collected dada were analyzed by ANOVA using by SPSS/PC 17.0 ver. program.
Results : There was significant difference among three differential test period to improved developmental value
in infants with low birth weight premature. According over time, numbers of observed items presented significant
difference among test period, and elicited total score and total raw score was significant value(p=00). There
was no significant value that means sensorimotor stimulation affected on development of infants with low birth
weight premature.
Conclusions : In conclusion, sensorimotor stimulation had affects on the development of infants with low birth
weight premature.
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AARZAZ]F(WHO, 2008)o J31a Aje)7]zt 37
F u[ulo) glo]d AAJolE wlsrol(premature infant)
2 Fosin, Adrid @il E4 FAY
Aol 2.5kg miFtoA AHAF EAYol(low birth weight,
LBW), 15kg wigte]d F4 AAF ZAoKvery
low birth weight, VLBW), lkg H|gto|®H 234 A
A% EAoHextreme low birth weight, ELBW)&kz
3 AAS Aol & 23= wlgolojth. BE
Hlgolel AAFolrt WA Bl EAE e
AL oAt wigolo|HA ARFoledl B¢ 1
Y dolz 1 A kool dE 9wy
A& HI(Mahoney$} Chohen, 2005).

SeEvERe H2 AAF sl 2000042 3.8%
AA 2006 4.4%2 ok 15.7%2] E71E HAE
A, 2008). AAF v|Gols FAF whalolel gl
v 35 A2l 7)15e g ¢ (Wong 5, 2001) &
A FAlel Aol F3A}-H(Neonatal Intensive Care
Units, NICU)oll 443l =o] H&Axel Ad
gt 2 3 32 ¢ Jig 5 FAY 3E
Hr(White-Traut, 2004). 53] AAF umsole ¥
ArHlE B gEo| A walolrcd 10-404)7)
=03 3193, Swaiman $(2006)2 HAulHle] 9
Q1 Fol wgole] HIFo| A4F Fobd AAF v
ol A= 10008 13.9%, 24 AAF n|Sold
A 100083 90.49e] HAwluly} wAdd D 3}
p 1=

AolE A A AN &9 HE3
£2, A%, A4 2 349 ZAAASE H3EHA
Azwer a8y AAF vgolse Aol 3
A B4 AAFEZe] AFHAT B 28,
4, HEstn 27k 1S9 uiga 8e HIA
= =(Blackburn, 1998) R3IA= ¢ =EFo] el
e fdstn Bl ANk AaS

z¥ste A7t Ban o AHIIZ] BETE
old ARl FViHeE ZALE RusHu Qi
(Holditch-Davis &, 2000).

AAF vlgolel A4 TR Elod olo]9
el A} ATES AUEY Arce 5(2003)2 S4
AAZF EAol 136WS F4 BAf T AW 2
Mol Bayley-II(Bayley scales of infant development
IDE GRoPI2HAE AY e 1 27 202%
A w27t e 9% F53N7 Yt
stoth 39tk Burguet 5(2000)8] A7olMde A
B 9% 32F ol5te] AAF visolE dIeE 4
Al WA A 17198F 22%(12.9%)°] =/dnf
H AgS wgicka Stk B3 AAF vigoks
A4 whatolel wiE PF ddo] fih AAHUL
H(LEE 5, 2004) Bayley-I ol g 74l
Mz A € gFddo] Wtk 3ckeld T,
1993). ZEFY S(2007)2 Aol FaAde ¥4
39 12799 AAF nligelE: e waR
of &R #AF FFH ZALE el 2
A(current age) 12.1£6.971 Ll FAdgdFe 42
o, AdegFEe gsHe s Jeldich FHL(2008)
2 Al A Thatelrtt AAF s
o7} Alad o] gulj(HA AAF vlsgol Fol
31%9 #F) wTHT AT BF AXF risoks
ALEg ded Qo] FHo] A whatold] HiElH
frolstAl wated], o] 492 sHEvle skt
#Ao] gl =7 FA7F Bog FEolgn A
t}, olgj§ ATEA BH EA AFo] F3 A
AHo] HFE4E AT wEFN} FHEE ¢
4 Stk

HAdE AAF viGold A g EAYA=
Brsia A EegAdes Q3 AAF g
oloflAl FEe 4 Hujg A= Aol HIEH
3 Aol Yk ® AEg AFE A2 + fl
© AAF vigold g Az ‘Hage HE
(minimal handling)'e] ¥[EZE Fo2 AR =
Pk Harrison 5, 2000). 224 Saidle Y
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FA B LS A% ol flo] gm, AAF
vsoto] gt A A= F-&A4] digh I+
7F A=Ak Holditch-Davis(2000)E ml<ole] 7+
Zx= Aoje AEd BR4e fdE 354
o} AEd wkgol Adg zYFIoin FAYch
Lester®t Tronick(1990)c migobrl ofmniel A3
Hhol]l JeoF QU BAuA] Rale of 7hA &
FE& Aol FEAAANM FAE T ATk
ok o Weisglas-Kuperus(1993)e A el g
BAAAFTE WS 7138 gERe AAF vl
A 1= AASE ass AdHes AT
o2 o}7le] Qi wige] Aqle] FBE $n gl
tha stk o oyt Als(1981) mISolE «xt
3 Hel EHoPE 2o 2 ol AT Hlotsol @
I e AFATE A @A Eshs vigoloA
A AF& Adsigick

Acolet 5(1993)2 AXZF £ E Hojd vis
oAl Hzt A=FE AFIH 2EHA: TEES
AN Leib F(1980)% 1419 ml<olA o}
At AT APL ATgozH AAE e go}
7h BARATY] gotrtt @A 53 =HUSE
Budgeh oM E vpalAe} IR5E71E A
Fihe +%5% HELE FI39 AT E4AF
AHEE S, 2000; a4, 200005 Fa ARE v
ol % A=L ¥3EFL #BaAn, AFS
771 AAF vigol WA wEs F3
AlZitka stk

UM E mgote] xUlEA A4S ER
€ B AWt AT EAVEC % A9t
T Aok HEAS oego® st 7@z
W] AE7R EEAEA] 9% dFe A
AAgolc},

o
e
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ek

oA B dede Adddd FHekde 7
AAF wgoleA ElAsAM] ¥ AAIFA
T FAE AT F ggdd 712AA Tt
HlmE 53l Aol FEALAAN 27| AT
A FA7E AAF vigors] wdd v FF¥
& FAstazt sk

. oA+ U
1, 97 A ¥ X2
o

T Aol FEAd A9 AT vl

O
i
Q:

soles dides ZAAREATS AT FH
% A% (postconceptional age, PCA) 40THE AlH
of, A4 ghatolele] W FAMIS Bl of
239 A whatolo Al Aot YA Bt
EAR o Palorle PIARE AAEEL, A
AP AAF vigotlAle Lol APt ole]
FeEAF(vital sign)7} PAHAGT VE AHF
B, FEE ¢ 40Fd o2 AIR7A 7huA| A
oo AALFATE F 43 1584 EFARAPL
AE sk

B AT AP AHF vigote] 27 &
e FARN, 3 FFL FANF 35 F, v}
Aok Qe FA o Bd FHF 3 4054
ANEE dzTd A whetelte B AlE 7]
Zroll ZA3t 7] WiEel ¥ 3UF(Prechtl, 1977)
403 4 AIFOA 13 3PS FH A3
F4e fol $558 HANTIMP Test User's Manual
version) 2.08] XA} ulel LolEE|xjge] 1083 <]
Aol AEy Aol FEAHAAN z27] EYAE
A 334 ool AFE 7K 1989 EASAPL

Fig 1. Flowchart of study
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eSS A5E A3E

ol 5y AANTIMP) 7REa o8 spag
CD-ROMS 5% A7t FAS AR H 598 =4
A FA3HL. 4] e A AP HFo}
o FAE7E Foslel s J9d 44
AR E Brazelton(1984) 3, 4GAGIN 3=k

AAF vigole] B FHANYE AuEd 27
Z70] 32.87wks(x1.23), 5 FHL FAANF 35
T 35.87wks(1.23), TEAT 2L 39.91wks(0.18)
o], ATolFe] HT SHPAHL 39.44(20.62)
o] AA=Ah

£ a79 dA= g 2oFg 1)

2. 77124 B AFPCHARL

ik swigdelA 20104 39 30¥%E 69 259
A Aol @AM YAF AAF ukolE
Zoldt iyl AT AHNT T BEE A
AF vigol 1097 FATiol 4BL gos
AANFET 2 dAFe 54 sud J3aTede
2 Z(Institutional Review Board, IRB)E HEl dAF
<91E Wgky Aldole] By AT #g 5
& HA9E 2 § AgFos A Fodsigch

Table 1. Intervention protocol

AAF vigole AR7EL A= 717E 375 vwk
7 EAAFo| 2.5kg vlgto|n, AMA 7|¥ol} 4
AR ojol gl HAF SEAVH) 294 ol
2 FE3 o] glo] el FaAAd ¢4
& Aoz sl

A3 whatole] AFrIEE A7 385 o
2 2AAFol 25kg oolH, 4 A e FF
o] glo] AAolae] 38 ol LT AR A4
o}z gk

397 =7

1) fot 543 ZATest of Infant Motor Per-
formance, TIMP) &4

frol 25549 FARs Campell(1993) Fol <3
A HRT AAF wisolE gojuA $HF A
3 32558 w3 A(curent age) 471E874A AF
Aol & AAF migohd Wijols HE F 3
= T7o|th. B FS(observed items, OI) 137§}
=& 3 E{elicited items, EI) 29M0E % F= 427,
AR FAET 27| frotd] 7lsd YoA F
83 AQAzAn Qe HddE 249 FAHLA

Aims

Activity

Promote proximal stability.

Supine . .
Sensorimotor experience.

Low extremities flexed and the hands on the
buttocks.

Lateral weight bearing through the shoulder girdle
can be introduced, as can subtle weight shifts.

Neck and trunk hyperextension can be reduced.
Side- Shoulders and hips to promote postural stability.
lying Development of more normal muscle tone and

proximal stability.

Deep proprioceptive input

Weight bearing through the shoulders, hips, and
feet provides proprioceptive input.

Scapular protraction and upper extremity midline
activities.

Infant's center of gravity is placed forward at
Prone a point near the cheek, similar to of a full-

Lower extremities should be flexed and adducted
at the hip in order for the knees to be placed in

term infant. position under the abdomen.
Support  Interact with the environment Ubricht i-uprisht i
sitting Improve visual and auditory responses pright or semi-upright position
Infant is placed in the hammock in a supine
Hammock Flexor muscle alerting. position and is elevated slowly to a semi-sitting
handling  Facilitate head righting. position, after which the infant is lowered back

to a supine position.
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Ao} FEAANA ZeFRAF] AAF wlgote] W v K}

£ 71537] A% EFoln Hi FA Ak FA
B J1E7A] 3B3E(SDx1)AACE WrlElEsse
A HEE HRAITIT AE Jehde
Y, FHIT A, 9= &AM, oz wgleE
AA, AARA, AAEs B9 Fdut Aol g
g, mElo] digt 5o FY, &t &8, & 9
o 498 dead 5y, 899 g ¢899 ¥
Y A g3 g

B7RAE7E A AITE 0.89(p<.001)0]2,
H7RAZE AZTE 094901 7R ARzE
0.980~0.9967+21¢] ¥ <jelch,

=l

2) AT AF Z=203 A7

Aol FHAANM ZAd) AHEE = da A
A vigole] vIAAA ML} 23U AL
29 FFAQ AAe 2o P’V YoxE
e #A4eede A= zEOYow FAS
Aok AAF uvgolEe Sl A& o EgAs
Ale Z} olole] AEje} FE) A ANEFAF
2L Fo ZA AFTEIPE B A4 A}

Table 2. General characteristics of subjects

£HE AT n&olE A% 24T AS =8
age APEH uAFAYeLE AF ARH rie
(Tecklin, 1999)% 71%2E 3l 4 RSP 1
W82 oteje} Zi(Table 1).

m oi+ Zof
1. o7 CHAIRS] bty Sy

A7 digzle] gubA E4e 7 a§HEE H
2% Ade 23 Zok(Table 2).

A ghatold- & ozt 7ol ooz} 7ol
31, ARF vigolEd dolrt 63ola oozt 47
ol Athp>.05). ENHEElE HE A whatolFte A
SAM7} 9melm A Bute] sHo|w, AAF
wjgroli-e Azl 9ol FA Eute] 190]
AHp>.05). A4 ol Aoyt & BE §l
Pn AAF vlgolFe 78 oJATKp<.001).

2. FATHORED MAIE O[=0k2e| £43 H|n

(N=24)
Full term (n=14) Preterm (n=10) p
male 7 6
Gender 0.70
female 7 4
Deli C-sec 9 9 034
ive e 2
v P NSVD 5 1
. yes 0 7
Multiple birth 0.00*
none 14 3
*p<05
C-sec; Caesarcan section, NSVD); Normal Spontancous Vaginal Delivery
Table 3. Birth medical history between two groups (N=24)
Full term (n=14) Preterm (n=10) p
GA 38.81+0.68 31.4442.08 0.00*
BwWt 3.19:0.32 1.43£0.30 0.00*
A/SQ1) 7.29+0.47 4.80+1.75 0.00*
A/S(5) 8.50+0.52 7.20+0.63 0.00*
*p<.05
Mean+SD

GA,; Gestational Age, BWt; Birth Weight, A/S(1); Apgar Score(1min), A/S(5), Apgar Score(Smin)
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A=A A5A A3

9L zk 7= ¥ud dAie ol 2o
(Table 3). A7dT2}ole] A 7|7 38.81+0.685,
AAF vl AE]71H 31.44+2.08F010 0
P<001), 24 A] AFL FdTiolre 3.1940.32%g,
AAF vlgolde 1.43+0.30kgeI ATHp<.001). S48
Al 189 £3E ol=7} H(Apgar score)e AN
THAtolE 7.29+0473, AAF viSolTE 4.80£1.75
HolA(p<.001), 58 of=r} HAsye A whjo}
T2 850£0.5273, AXF vigGohr 7.20+0.633
0] ATHp<.001).

3. 2S¢E9 g

D ARF vigolte frol 2553 ZHAF vlm

AAF vgolze FA A, FANZ 3F £ F
A F uiAE 4079 fol 553 Al A
BrlEe Zie ded 2oiFig 2). AXFT vl
sokrel #E AEO0MY F AFe FA A 740
09748, FAXNR 3F F 830 2095, 24l F
ohAjet 40590 9.20 (0.79)HL2 Z7}51tHp<.001).

Wore
# post
® Final

"""" o

Total Raw Score

*p<.05

Fig 2. Treatment results at pre, post treatment
and final test day in Preterm group

Table 4. A comparison of TIMP at final test day between two groups

52 FEEDNY F AsE FA A 12.10@5.02)3,
FANZE 353 T 3880114004, FA F vpAY
4030 64.20(:1043)A0 2 Z7814THp<.001). &
A H49X(Total raw score)= #F FE3I =& I5
£ I HAFE nisia ojze FA A 1950
@5.70)4, FAAF 353 & 47.10&11.9HF, A7
Bt FeldE A4 4059 73.40(:10.69) HoE F
7} 3F3Thp<.001).

2) A3 kol AAF vigolxd FEF
A% 40F frol 55 FAF vl
A4 wabolE ) AAF ulgole] FHIT A%
4059 ol ¥E55Y HAFE viad A= oE
3} ZtTable 4). B2 I57 =% I5L& g
Agd A A4 uhatolo] 56.64(x7.40), AXF vl
golFo] 7340106922 Ueht} AXF w|go}
ToAM o ¥ JA5E vehfolp<001), FAEF
AFE B2 AAF vgolre] wde] Y T
o} wrgrHt} ¢ SYE ZAo=E vehdrh

V.o &

B d7e wdd FE A € Fekde
7H Ao dEA e AAF visollA AR
of FEALNA 27)o AT FALTAST TA
7b @ e E34E gotiuzl st A
AF vigole: sy A 7isd BA 9
A e #AFe o #§HoE sty ZF &
g AAE 2T 7ol A ¥F AEL ¥F
€ F88 WY T shve vsolE Heojd okF
€ F 249 22y FAV} UshiA] dEF s

(N=24)
Full term(n=14) Preterm (n=10) p-value
Observed items 8.21(1.05) 9.20 (x0.79) 0.02*
Elicited items 4843(¢7.12) 64.20(x£10.43) 0.00*
Total raw score 56.64(x7.40) 73.40(=10.69) 0.00*
*p<.05
MeantSD

O/E; Sum of Observed items and Elicited items



Aol RN 7ZHETATOl AAF Flole] W] mlxE £

oF & Aoz(ZAFAF A3, 1998) E AFiA
o} o] EXEAM g3 AAHA = HHF
7] 24T AL FF 9EL Fsed F
83 9%g g

A g vigoldAl FAY 74 AFezEs g9
oluf Algtel g4 EBFE AAGAAY e
5, 2006), T2 "X HFHE T FA(R0Y,
2008; st 94, 2009, Aly F, 2004; Field
S, 2006), e 29 ofFA dHFE AAL T,
1994) ofole] ANE ESAFT WPYDZH(Wang
5, 2008), 7H ZEAY PAVIAAE o] &8 H]
FE T AP 5, 2006; ubAE g} ups
2007; Boiron, 2007)°] Ut 5= FAEE A
Azda} BE 58 (Lekskulchai®} Cole, 2001), #A
7FEH S (Monterosso  “§, 2002;  Vaivre-Douret
S, 2004; Wolf 5, 2004)50°] A% = %ich

Feldman 5(2003)Z 2o} S8 HAF
vl Al EhAAA] I Aol dAlsle F
Aol AN It AL IRISHT, Als T
(19 = AMopddd] o] He Zgadg A
AT migotoAl AF 348 83 Ax ol
YA AGFReR olojx AW oFEE BF
I d7izte]l Zadde AWRE  FAsHch
Kleberg 5(200002 AA 5 v|golrt gojdt F 3¢
HH T dY 365714 dEEZEge HAF
o 3d F FHRAE EE 9 ooy B
23 driele] AaFgo] 3N FTL wFHS
€ 23 39tk Cameron $(2005)2 EFA< 1.5kg)
b A 7|7ol(< 325)¢1 A oM w2 A
fdo] Yehle 24 AANF 4L o=
+E FAE ANEded A3 fodde gldle
U &5 3 HAok

B dyexe B gl ofd) AAegx=
ZEIORS AAF v|goliAl L3 A AAF
pjsole] Sl AIRPE fol 2553 ZHAKp<.001)
o F wjolr s AAF mgolEe fol %
3 AAE FElE 93 4030 Bla(p<001)3HA
= W BAHE {oF WilE Ho gAeEA
ol AFF vigote] g AWy} 318 #Q)
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Z vlgollA AALGEH FAE AT A
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& Eelg Aeg B A9 Aipelr dxjgct

x| wrgke fAxel $AA AY ko] B3sk A
TAL &k 29 A FHe *F AW
< xo] FAo 9L 71 4 Ut(Johnson, 2000;
Sweeney 5, 2010). Nudo §(1996)2 = =3
3= W AR G &4 diE ukgo
2 o|Foga 4. 5& AAUE S wAA
A $EAEAE zZgsked V1dsd, FAY
£ 53 A4 FAE FFE v HAF
Hlgohs AT By, AnaE 4, Aol T8
A4 gAoA Fag ARl vlAEAd AR A
717t =25 7] ol A &g BAE o
F= ok A 279 - 32 RS *F
AP Heol AH&E FANA 9EE IR
olole] QURF, AEATAAR wIE FPAZCh
a3y Darcy007)€ A8H FAE AY 244
$EAZY f8g e folol Mgy WA, §
e dAE, 553 712 uhg wAld 23 et

I ofy e

ot
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