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<Table 1> Research design

Group 1st day - 2nd day o 3rd day
Experimental al X bl cl - a2 X b2 ¢c2 oo a3 X b3 c3
Control al il @l eeecee a2 D2 @) ccoeee a3 b3 c3

a : pre-feeding test(O, saturation, heart rate)
b : during feeding(O, saturation, heart rate)

¢ : post-feeding test(O, saturation, heart rate)
X : intervention(a pacifier)
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<Table 2> Comparison of premature infants' characteristics between the experimental and control group

o Cont.(N=25) Exp.(N=25) 2
Characteristics N(%)/Mean +SD N(%)/Mean £ SD X P
Gender
Girl 16( 64.00) 18( 72.00)
Boy 9( 36.00) 6( 24.00) 069 404
Percentile
SGA 1( 4.00) 2( 8.00)
AGA 23( 92.00) 20( 80.00) 1.54 462
LGA 1( 4.00) 3( 12.00)
Delivery mode
C-section 15( 60.00) 11( 44.00) 128 258
NSVD 10( 40.00) 14( 60.00)
Twin
Yes 6( 24.00) 9( 36.00)
No 19( 76.00) 16( 64.00) 085 333
Apgar score
Imin 7+ 1 7+ 2 0.28 177
Smin 8+ 2 8+ 2 0.08 932
Gestational age(days) 240+ 9 240+10 0.01 .989
Birth weight(g) 2190+471 2204+47 0.10 917
Post gestational age(days) 241+ 9 241+ 9 0.01 .998
Cont. : Control group Exp. : Experimental group
o tidatel Anky Sl Wit A HE S FYF Aozt e AoRE YEREOH(p=.000), 53] A
B AUT 259, ET 25O B s0Welgtk A BT e £R WA AukEre) wshe R 2
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<Table 3> Comparison of the heart rate between the experimental and control group at three stages during tube

feeding(pre-feedin

g, feeding, post-feeding)

Source SS df MS F o)
Between subjects Group 1066.66 1 1066.66 2.37 130
Error 21524.90 48 448.43
Within subjects Stage of feeding 798.52 2 399.26 8.66 .000
Stage of feeding * Group 696.41 2 348.20 7.56 .001
Error 4421.73 96 46.06
SS : Sum of squares df : degree of freedom MS : Mean squares
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<Figure 1> Comparison of the heart rate between the experimental
and control group at three stages during tube feeding
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<Table 4> Comparison of the oxygen saturation between the experimental and control group at three stages during

tube feeding

Source SS df MS F o)
Between subjects Group 33.60 1 33.60 2.14 150
Error 752.98 48 15.68
Within subjects Stage of feeding 15.16 2 7.58 2.29 .107
Stage of feeding * Group 127.77 2 63.88 19.30 .000
Error 317.73 96 3.31

SS : Sum of squares df : degree of freedom

0, saturation(%)

100 1
99
98
97 1
96
95
94 r
93 1
92 r
91

90

MS : Mean squares

Stage of feeding : pre-feeding, feeding, post-feeding

—&— Cont.
- —% -~ Exp.

pre—feeding feeding

Cont. : Control group

post-feeding

Exp. : Experimental group

<Figure 2> Comparison of the oxygen saturation between the experimental and
control group at three stages during tube feeding
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<Figure 3> Comparison of the behavioral state between the experimental
and control group at 1st stage during tube feeding(pre-feeding)
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<Figure 4> Comparison of the behavioral state between the experimental
and control group at 2nd stage during tube feeding(feeding)
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Frequency B Cont.
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<Figure 5> Comparison of the behavioral state between the experimental
and control group at 3rd stage during tube feeding(post-feeding)

<Table 5> Comparison of the behavioral state between the experimental and control group at three stages during tube

feeding
: Cont.(N=25) Exp.(N=25) 2
Behavioral state N(%) N (%) X p
Pre-feeding
Sleep 11( 44.00) 10( 40.00)
Quict awake 3( 12.00) 5( 20.00) 0.59 743
Crying 11( 44.00) 10( 40.00)
Feeding
Sleep 4( 16.00) -
Quiet awake 1( 4.00) 23( 92.00) 38.89 .000
Crying 20( 80.00) 2( 8.00)
Post-feeding
Sleep 1( 4.00) 21( 84.00)
Quiet awake 3( 12.00) 2( 8.00) 34.08 000
Crying 21( 84.00) 2( 8.00)
Cont. : Control group Exp. : Experimental group
A 71 B A S A AEH A AFT 283 Aelde ool Y Beky BB $26%) ©
A% gxTe 4 A Y PUE FAT b Qs 0 dEZES B &6 H Bga s
o2 Uehdtip=743). AP “FHE@0%), “BH - & (16%), “Z83] 70190374 %) o= FZETTable 5>
57(40%)°] 7P Wl #REJI veo® «x83] 74019l <Figure 4>.
S@o%)el BRAIYOY, RS FE@N), WA & AR dzTe S T AN U AR v
£7(44%)0] 7P ol BAHII tFow “283] 7]0I9l S 893t o7l Q= Aow UERETHp=.000). AT
+7(12%)°] 2= A h<Table 5><Figure 3>. “eE(84%)0] 71 who] THAE|Q T “2 8] 7)o]9-87(8%),
AP gz F T e e sAHCE o “HA - E508%) ©OF, dxae “BA - 25 (84%)°] 7}
G g Aol7t 9l Ao® YERHTHp=.000). AT & wol WEHAI “x83] MUS(12%), “TH(4%)

738 Ci5tztE 53| x| 36(5), 2006 8=



Efef7| HEX[2| HS0| #2te7 S O[=501e| M| Hef 3

o

X MEjol| DIXl= FE

o7 #HFET<Table 5><Figure 5>.
upebA cder] AEAS AFe Ade] dhxraE
< WsA Az PgE ot ek TS X]X]Q‘?i‘ﬂr.

F Foll vlsolellA g7
= & Ll I e e B
, T E T T Al Wil S fYsAl Aol
2 o] A= 2] ABA ] AlFo]

T 5 vlSsete] Auksg el anAolgitke A8 AT
°] ZA3KAnderson et al., 1990; Park, 1994)5 A|X|3= Zlo|t}
Ao S7hHE AR A=l st Wgo A F4 4
]l Folt AEAl HAel gtk vhE AEEA AREE F

A=, Moltz(1960)F &3 RESo] w|sofe] H il
A
%)

=

g3kl AEd HgdEE et 6}"3\:}. A ke
O7)= EA9

=34 A7 A}{(cholinergic stimulation)S % = 5
A9l =

WF A4 AT GoE 2 g wep] 2a A

ol ek} Agessl 4 U5 A8 A8
A @sto] oAtk olol W} B Welo] Az £
-G AtAaslr) o] FolA 1, ThA] abAstE ddlo] =3k o
5 v XA FthAnderson et al., 1983).

Anderson 5(1983) AAolrF 211 Q& wl= A Wk
o] F3 Wk Ao} AWty BES Btk &gl A4
o7k A3 S B AFo) WpH mE Ao B

A E&=Hl ©]A2 Valsalva maneuver®] 3+ HEj7} Fo] A

jA
N
2

adTa TS dee 2EUEiTh

2 AT A T 9 mselelA @] AFEAE
AFet 25 77 DA wE bk 23] W) 2
Oz FAFCE Fo3t Afolg: HGlom AT Akh
E3eE T o o1 tERTE HolAE B B
Ak 2 Aae Gar] AEA9 Algel] 71AA s Al
W= AlAfole] AMANEEE ERIthE Burroughs, Asonye,

Anderson¥} Vidyasagar(1978)2] A7e} G A w0l
A3 EE =AU Paludetto, Robertson, Hack, Shivpuri}
Martin(1984)2] A+ A5 HEH o2 AX|5}AL},

2k EIEE =Y e FA e dig A8 A
of| A1 Bhat 5(2005)> A|$] WA W& w|gole] AANIE
= Hlust] 595 HE Z97E deelel vleiA Abasst
E7F it 1% gk AJols ®Qlvkal HaskSlth Bhat
5(2005) AElA o vl gAY $52 Aol
T 1% AAaESE WEkE S ¢ s SAYAEE 2
oefE zZh=thar 70}7‘3}035}. Al Fel] AEAE
ARk njsols £ F Ak E3FETt AT o2 w

Cistzts s3] x| 36(5), 2006 8¥

Zrolell WM B 3.5~4%71FS] NS RO HolE 1w
TSR F Ak ZREANE APT] aTel vaAM 3
F1%71 RS JUE Bolth oA wer] 284 AT
& vlgobe] ARESES fAe) WS EAA FAlThs
2e 1% 4 9ok

B ATeld gely] AA ATL W videls Y
# obludk #4 Fol ot &34 FA W3S wolw,
EE A7 B ol Tl FEE A3 ol nee

=
g o= 719 A7 AIKAnderson et al, 1990; Gill,
Behnke, Conlon, & Anderson, 1988; Hafstrom & Kjellmer,
2000; Pickler, Higgins, & Crummette, 1992)E HEAOR XA
Aek= Zlojty AdTelr yehd ez Ao e o
=9 7 SHelA QoE Zteth AA, i T mlsob
o] 2 AAHie FQle ogd Euk opld wuE %
ALSA e A SEE slo] FRele] A FA
&S T, =4, T 5 visetd] FHd fe 43k A4
Z, o|A BE AW AR 9 A%l T8

(Anderson et al., 1990; Becker, Brazy, & Grunwald, 1997;
Brandon, Holditch-Davis & Beylea, 1999). w2hA], AlAJolz3h
7‘]’@.0"}\1 Dlgﬁﬂ Z—]lll;(le xq]J_a]—\:].b 740 /\gg]ﬁ ul s
2 g bl Z1ofshe Ta% s TAekaL oAl

£

m?L‘

il
]:l

2
= Elo{‘

S

00
ol

28 2 Hd
A7 A i SR vsotelAl Alwd 2] A%
A7} wssobe] AE]A Aeiel @sz Ae] wA= dFFE

skl A AlE A AR ATEA HlEE
AR A AAIE ARSSESITh 03_? o= 2004 102 1
ARE 20059 29 2047HA] %
Aol el ¢ A °11V“%% ZePs= vlsolz AY
T 257, tjx 25Wolgith e T dulr] AEAE
x

=
ABOE wigel BATAT} 44 F FEAGE

P M I
3 829 A} A el RREG, 6 F A%
BEA g FE L b el $REAT YRS

B 32 gt 71 gol BRI

%ZH"]EE LS ‘1%8 Ul%
&



g 33 9

References

Anderson, G. C., Burroughs, A. K., & Measel, C. P. (1983).
Nonnutritive sucking opportunities : A safe and effective
treatment for preterm neonates. In Field, T., & Sostek, A.
(Eds.), Infants born at risk (pp. 129-146). New York :
Grune & stratton.

Anderson, G. C., Behinke, M., Gill, N. E., Conlon, M.,
Measei, C. P., & McDonie, T. E. (1990). Self-regulatory
gavage to bottle feeding for preterm infants : Effect on
behavioral state, energy expenditure, and weight gain. In
Funk, S. G., Tornquist, E. M., Champagne, M. T., Copp,
L. A, & Wiese, R. A. (Eds.), Key aspects of recovery :
Nutrition, rest, and mobility (pp. 83-97). New York :
Springer publishing company.

Becker, P. T. Brazy, J. E., & Grunwald, P. C. (1997).
Behavioral state organization of very low birth weight

infants : Effects of developmental handling during
caregiving. [Infant Behavior and Development, 20(4),
503-514.

Bhat, R. Y., Leipala, J. A., Singh, N. R., Rafferty, G. F,,
Hannam, S., & Greenough, A. (2005). Effect of posture
on oxygenation, lung volume, and respiratory mechanics
in premature infants studied before discharge. Pediatrics,
112(1), 29-32.

Brandon, D. H., Holditch-Davis, D., & Beylea, M. (1999).
Nursing care and the development of sleeping and
waking behaviors in preterm infants. Res Nurs Health,
22, 217-229.

Burroughs, A., Asonye, U., Anderson, G., & Vidyasagar, D.
(1978). The effect of nonnutritive sucking on transcu-
taneous oxygen tension in noncrying, preterm neonates.
Res Nurs Health, 1, 69-75.

DiPietro, J. A., Cusson, R. M., Caughy, M. O., & Fox, N. A.
(1994). Behavioral and physiologic effects of nonnutritive
sucking during gavage feeding in preterm infants. Pediatr
Res, 36(2), 207-214.

Engebretson, J. C., & Wardell, W. (1997). Development of a
pacifier for low-birth-weight infants' nonnutritive sucking,

740

J Obstet Gynecol Neonatal Nurs, 26(6), 660-664.

Field, T. (1990). Neonatal stress and coping in the intensive
care. Infant Ment Health J, 11(1), 57-65.

Gill, N., Behnke, M., Conlon, M., & Anderson, G. (1988).
Non-nutritive sucking Effect on behavioral state in
preterm infants prefeeding. Nurs Res, 37(6), 347-350.

Hafstrom, M., & Kjellmer, 1. (2000). Non-nutritive sucking in
the healthy preterm infant. Early Hum Dev, 60, 13-24.

McCain, G. C. (1992). Facilitating inactive awake states in
preterm infants : A study of three interventions. Nurs
Res, 41(3), 157-160.

Medoff-Cooper, B., & Gennaro, S. (1996). The correlation of
sucking behaviors and Bayle Scales of infant development
as six months of age in VLBW infants. Nurs Res, 45(5),
291-295.

Moltz, H. (1960). Imprinting : Empirical basis and theoretical
significance. Psychol Bull, 57, 291-314.

Norris, S., Campbell, L., & Brenkert, S. (1982). Nursing
procedures and alterations in transcutaneous oxygen
tension in premature infants. Nurs Res, 31(6), 330-336.

Paludetto, R., Robertson, S. S., Hack, M., Shivpuri, C. R., &
Martin, R. J. (1984). Transcutaneous oxygen tension
during nonnutritive sucking in preterm infants. Pediatrics,
74(4), 539-542.

Park, H. R. (1994). Effects of nonnutritive sucking on heart
rate, lingual lipase activity, and behavioral states of low
birth weight infants. Unpublished master's thesis, The
Catholic University of Korea, Seoul.

Pickler, R. H., Higgins, K. E., & Crummette, B. D. (1992).
The effect of nonnutritive sucking on bottle feeding stress
in preterm infants. J Obstet Gynecol Neonatal Nurs,
22(3), 230-234.

Schmidt, R. F., & Thews, G. (1983). Human physiology.
Berlin : Spriger-Verlag.

Shiao, S.-Y. P. K., Yougblut, J. M., Anderson, G. C., DiFore,
J. M., & Martin, R. J. (1995). Nasogastric tube
placement : Effect on breathing and sucking in very low
birth weight infants. Nurs Res, 44(2), 82-87.

Shin, H. S. (1998). Effects of nonnutritive sucking on
behavioral state in preterm infants. J Korean Acad Child
Health Nurs, 4(2), 305-313.

oistztsas| x| 36(5), 2006 82



Efef7| HEX[Q| HS0| #l2t+7 S 0[50l Ma|d He H

o2

S5 HHof| Djxl= F&

Effects of Non-nutritive Sucking on the Physiological and Behavioral
States of Pre-term Infants during Tube Feeding

Joung, Kyoung Hwa" - Yoo, Il Young® - Kim, Hee Soon? - Kim, Soo” - Lee, Ja Hyung”

1) Full-time instructor, Department of Nursing, Honam University
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Purpose: This study was to investigate the effects of non-nutritive sucking on physiological and behavioral state
of pre-term infants during tube feeding. Method: This nonequivalent, non-synchronized experimental study included
50 pre-term infants. An attempt was made to match gestational age and birth weight of infants in each group.
Infants in the experimental group were given a pacifier 2 minutes before, during, and for 2 minutes after tube
feeding. Infants in the control group did not get a pacifier. Both groups were tested at three stages for changes in
the physiologic state and behavioral state - 2 minutes before, during, and 2 minutes after feeding. Date was
analyzed with SPSS WIN 10.0 using an o -test, t-test, and repeated measures ANOVA. Result: Heart rates and
oxygen saturation levels of the two groups were significantly different(P=.001, P=.000). The behavioral states of
the two groups were significantly different during and post feeding(P=.000, P=.000). Conclusion: This result
suggests non-nutritive sucking by using a pacifier is an effective intervention for pre-term infants during tube
feeding.

Key words : Pre—term infant, Non—nutritive sucking, Pacifier, Physiological state, Behavioral state
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