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Effect of Non-Nutritive Sucking on the Oxygen Saturation Level and
Behavioral State of Preterm Infants during Tube Feeding

Kyoung Hwa Joung, R.N., Ph.D., Il Young Yoo, R.N., Ph.D.",
and Soo Chul Cho, M.D., Ph.D."

Department of Nursing, Jeonbuk Science College, Jeongeup, Korea
Department of Family Health Science’, College of Nursing, Yonsei University, Seoul, Korea
Department of Pediatrics f, Chonbuk National University, Medical School, Jeonju, Korea

Purpose : The main purpose of this study was to evaluate effects of non-nutritive
sucking (NNS) on the oxygen saturation level and behavioral state of preterm infants
during tube feeding.

Methods : This study was performed prospectively in the NICU, Chonbuk National
University Hopspital from November, 2004 through April, 2005. Preterm infants of
gestational age 28 to 37 weeks, who had neither major congenital defects interfering feed-
ing nor respiratory difficulty needing ventilatory support, were included. A total of 64
subjects were divided randomly into the control group (n=32), and the non-nutritive
sucking (NNS) group (n=32). The patients in each group were tested for changes in
oxygen saturation and behavioral state at 3 different times; 2 minutes before, during, and
2 minutes after feeding.

Results : The oxygen saturation of the NNS group increased during feeding and gradually
decreased after feeding while the control group decreased during feeding and increased
slightly after feeding (<0.001). During feeding, the “quiet awake” state was observed more
frequently in the NNS group and the “crying” state was observed more frequently in the
control group. During the post—feeding assessment, the “sleep” state was more frequent in
the NNS group and the “crying” state was more frequent in the control group.

Conclusion : The infants in the NNS group showed significantly higher oxygen satu-
ration level and they were less fussy during tube feeding and slept better after feeding. (J
Korean Soc Neonatol 2006;13:75-82)
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Table 1. Comparison of the Maternal and Perinatal
Characteristics between the Non-Nutritive Sucking
Group and Control Group

Control NNS .
Group Group
(N-32)  (N-32) Vale
Gender, n (%)
Female 19 (59) 22 (69 0434
Male 13 (41) 10 ( 31
BW classification, n (%)
SGA 1( 3) 2( 6) 0474
AGA 30 (94) 27 (84
LGA 1(3) 3(9
Delivery mode, n (%)
Vaginal 19 (59) 16 ( 50) 0451
C-section 13 (41) 16 ( 50)
Twin, n (%)
Yes 6 (19 9 (28) 0376
No 26 (81) 23 (72
Gestational age (wks) 331%27 331%£29 0943
Birth weight (g) 1,979£586 1,990+593 0.941
Apgar score
1 min 7+2 6+2 0.307
5 min 8+2 7+2 0.290
Postconceptual age (wks) 334724 33423 0834

Values are shown as mean=standard deviation or
number (percent).
Abbreviations : NNS,
birth weight

non—nutritive  sucking; BW,

Aol av—
), 2% ZE(GH), ZAolglenA 250 gl AH
(63), =83 ZMAdes AE(7F), B duH=z
MADE(8H), BA(10%), 5117, AstA &5
1274 129 A2 vty 2 AT E 1-58S
T 6-THS “FE83) vHOial% 8-128< “mA
c 257 M dYew urold e UERE
AHE-3F AT
o~ H/HQ‘

FRHE Az FAH 42 SPSS-PC 100
(SPSS Inc., Chicago, IL, USA)< o] 83t ¥ test,
t-test, WHE- EAHE A (repeated  measured
ANOVA)E A8 PRtel 0.05 PIRtE 745l
frolstrial gkl

= A

E ot

1. NNSZE1} tEZQ| f2
MAZSIEQ| H|W

R
I3 Aok RO, Ff T 5% FAE ol

2ol 7k AT NNS+#9] AtAE3tes 93 =7
=

i

i Foll 978+T25%% o Fadhs PG
o dlxare] AtrEstee A9 FF A 966+
olA F Foll 943+38%2 Hokxlow & Fo
= 95.3+£38% = <7t =olXtH(Table 2, Fig. 1).

Table 2. Comparison of the Oxygen Saturation between the Non-Nutritive Sucking Group and Control Group
at Three Stages during Tube Feeding (Pre-feeding, Feeding, Post-feeding)

Control Group NNS Group .
(N=32) (N=-32) Prvalue
O, saturation (pre—feeding) (%) 96.6+2.3 96.3+2.6 0.615
O, saturation (feeding) (%) 94.3+3.8 98.0+1.8 <0.001
O, saturation (post-feeding) (%) 95.3+3.8 97.8+25 0.003

Values are shown as mean= standard deviation or number (percent).

Abbreviation : NNS, non-nutritive sucking
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Fig. 1. Comparison of the oxygen saturation between
the non—nutritive sucking group and control group at
three stages during tube feeding.

Table 3. Comparison of the Behavioral State
between the Non-Nutritive Sucking Group and Con-
trol Group at Three Stages during Tube Feeding
(Pre-feeding, Feeding, Post-feeding)

Control Group NNS Group
Behavioral (N=64) (N=64) P-
state Value
N (%) N (%)

Pre—feeding

Sleep 1 (484) 32 (50.0) 0.438

Quiet alert 5(78) 9 (14.1)

Crying 28 (43.8) 23 (35.9)
Feeding

Sleep 10 (15.6) 1 (16) <0.001

Quiet alert 4 (6.3) 58 (90.6)

Crying 0 (78.1) 5(1738)
Post-feeding

Sleep 9 (14.1) 55 (85.9)  <0.001

Quiet alert 6 (9.4) 4 (63

Crying 49 (76.6) 5(178)

Abbreviation : NNS, non-nutritive sucking

2 5 79 e vustuzr BiEgsste] 1
22 24319 tHTable 3, Fig. 2-4).

A FF A NNSw2 6439 P55 e #F
T “gHvol 3231(50.0%), “EA - &57] 233](35.9
%), “Z8&3 AMoIdg"o] 93(141%) == eyt
th 2 A7lel txate 643]e] wE F U7
313](484%), “HA - &F"o] 283](43.8%), “Z879]

Al Slg7ol 531(7.8%) ©o= e th(Fig. 2).

A# FF T NNSw2 6439 P57 e +
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webstth(Fig. 3).
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o R me

“RA &S0 4938)(76.6%) 2 7 Bk ‘4ol
93](14.1%), “Z&3] 7S] 63(94%) T2
e TH(Fig. 4).
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Fig. 2. Comparison of the behavioral state between

the non—nutritive sucking group and control group
at 1st stage during tube feeding (pre—feeding).
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Fig. 3. Comparison of the behavioral state between
the non-nutritive sucking group and control group
at 2nd stage during tube feeding (during feeding).
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Fig. 4. Comparison of the behavioral state between

the non-nutritive sucking group and control group
at 3rd stage during tube feeding (post-feeding).
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