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Sucking Rhythm as a Joint Function of
Fluid Delivery Order and Response

Requirement

in Neonates

H & & X

Yoshio Shiroiwa

Abstract The purpose of the present study was to deter-

mine whether the heart rate increase can be

attributed

to increased sucking amplitude for sweeter fluids of 40
full-term neonates. The sucking amplitudes were control-
led by the sucking force requirement for the reinforce-
ment. Ss were divided into 4 groups depending upon 2 re-

inforcement criteria(High and Low)

and 2 fluid-orders

(Sucrose-No Fluid-Water-No Fluid and Water-No Fluid-Su-
crose-No Fluid). The results were as follows :heart rate
was higher for sucrose than for the other fluid condit-

ions, and sucking rates

within bursts were slowest for
sucrose and fastest for no fluid.

There were more cri-

terion-responses and responses per burst, longer sucking
bursts,and less time between successive bursts under the

sucrose condition.
—-criterion was reflected
amplitude.

Significant effect of reiforcement
only on the sucking response
There was, however, no relationship between

heart rates and response amplitude. No significant fluid

-order effects were found
sucking response parameters.
the sucking response of neonates to sweetness

affirmed.
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Fig. 1. Exemplary polygraph records of sucrose-sucking(above)
and water-sucking(below) from 56-hr-old male neonate



Means and SDs of Heart Rate and 7 Sucking Parameters

Table 1.

FHEROWEIRIEY X L

HOANOMNANN-S~ANNOGO OGO NS -0 O~ NN NMNWN NN~
[4)] 0 ° 0 ° . ° . 0 . . . . ° . 0 0 . ) ° ° . . ) . . . e . . . ° °
=4 NerNOmMINEAMNMNNOMENWO| AOUINOIAONNN I PO
Z| o<~ - ~ = o~ Mmoo o m N o~
- ~ e~ - O~
|
. oI WOINOVOM| OMFINNOIM =LY O
U ° . . ° ° ° . . ° . . . ° . . . o . ° ) 0 ° . . . . . . . . . .
=] OOV VONFIIMINON M~ FONANNOMAHONNSNM~ M
m| ,m wV-=WN MmN Mo — - < N~ N NNm —
- © ~ - ©
1
MNOUNNO-INNT=OINMmAaN NANNOIOOOANDOTOINN
[5)) s s+ & @ 8 s 8 © 8 e & ° @ 8 o @ e s s« & o s s & 8 s & o 8 s s o
Z ] OoOMNNOUOVUINMFHUOUMOIINON| CONNOOMANNONM— H®
Z N~ M- (R < N~ - — o © <
- ©0 — o
A
i
. ONYONOOOMAOAONNOAYW | OMNNOANOOONMO~NINOW
,._) o . ° ° . . ° ° . 0 . . ° . . 0 . o . ° ° o . . 0 . . . ° o ° .
d CONMNOWVUIYNANNINNL~OAN | RNMNOINWONM FHNONM- N~
= N =<~ — <t © o~ N 0N =N — ~ = [l
- ~ - ~
ONMOON-NONODOMI®| NOANOAIFONNOANO~ON
[4)) @ s & o s s 8 5 & & & & s+ s @ a s« e s o & & s s 8 & s = s s @ @
Z NFOOMOUMNANFOOUMHOO| VOMHLIN —INHINWOIFNO®
=4 N - oo <t - N =N~ n~ A
- O ~ - o
|
..3 NO=NOAFNANNNINOO SO HHOYMYNNINOMN IO
(] OCMNMY AN AN =IO OONNNIMNIAANNOS NN
Zl - - N~ [32] M= -wn - N [a]
L ~ - - ~
|
O ANINNOFMOINHOOO® | FRNAOANOOMOAOAHOWVWO MO LN
()] ° . . . ) . . 0 . . 0 ° . ) . . . . ° . . ° . 0 . . . . ° o . .
2 FNOLOIY OFNOFAIO | ONOAIIINHONONLN N LD
=4 N o= - ~ (=) 2} ™ < wn — o wn ™
~— ~ -l o
A
|
|
L; OHFNMNONOAHFOA NN S HOOoOOHONWVWINNSFMN O M
=} HNMITOMN—ALOMONFHMO | NMNOOVINYMNAHINMOMOMAN LN
| ¥—=O M=~ - < N~ N [EY K= —
~ © — ~
o =} =] = =} =} = = =} =} =] o =} =] =] =}
~ dcodAodQA@dQAdAQdQA oA QA foododQcdQAdQ@oQA oA dQ
Q VNN INLINININ YW VW VNUVNINININILINON QW
’E = = = = = = = = = = = = = = = =
?
e}
- —~ —~
] o o
— jas] o
=] +) )
0 E ] ] E 0
e Q ] Q ~
n 3 n o~ =]
0 =) . m = . 3]
0] [o] + + —~ [e] + + —~
6] Q ol o [0} —~ |8} Q =~ o 0] — 8]
-~ [ <] N~ 0 (0] n ~ =] N 0 [J]
he} Q o A 3 o (%] Q [ T 3 Q %)
=] ~ 5 A o] 2} [S I ~ 5 4 /M 9] [
] Q 0\ £ Q [J] Q [C N E 9} Q
+ = =} n > 9] =1 + =} 3 n >~ 2] E
U] o] [e] 9] 1] U] 3 -~ o] [e] 0] 9] Q EH =
n ~ o~ 1] [0} M N ] ~ -~ n 9] ~ N EH
= H [ =) H M S W =1 H
o +) Q [e] (o] [e] ~ [J} + [J] (o] o o A (0]
Qi N + Q Q g 0 “ 4+ Q Q g (7]
n [ 0 . n ) E =} [ 0 . 7] o] E 3
[] ]} o] Q (¢] [J] (] ~ o) O M Q O 0] Q 21 ]
=4 jax] [$) [+ =4 ~ = H a1 fas] &) =4 = [«4 = H [a"]

NOFALND-MOT

NOMHILI¥O—-HODIH

Non-nutritive

NNS

Wat.:Distilled Water

15%-Sucrose

Suc.



6 FRMTEREPERE, 05 A, FK T4, Vol 30-A, Mar. 1995

Table 2. Analysis of Variance of Heart Rate and 7 Sucking Parameters
Heart Rate (bpm) Crit. Response Response Amplit.
Source df MS - F MS F MS F
Between-Ss 39
Fluid-order(1)| 1 373.50 1.00 211.31 «<1.00 273.20 2.34
Criterion(2) 1 448.75 1.20 656.09 1.25 763.42 6.54*
1 X 2 1 94.00 <«1.00 884.06 1.68 10.64 <1.00
Error(b) 36 375.01 524.93 116.73
Within-Ss 120
Fluid(3) 3] 3124.08 91.33** 8933.15 92.80*~ 371.62 24.83*~*
1 x3 3 96.33 2.82%* 138.66 1.44 14.95 1.00
2 X 3 3 22.58 <«1.00 7.68 <1.00 26.09 1.74
1 X2 x 3 3 6.17 <«1.00 171.06 1.77 4.13 <1.00
Error(w) 108 34.21 96.26 14.96
Total 159
No.of Burst Responses/Burst Mean IRT (msec)
Source af] MS F MS F MS F
Between-Ss 39
Fluid-order(1l)| 1 30 <1.00 12.42 <1.00 44848.00 1.98
Criterion(2) 1 .50 «1.00 65.94 <1.00 200.00 «1.00
1 X 2 1 13.81 2.90 87.17 «<1.00 13.82 «<1.00
Error(b) 36 4.75 279.74 22609.60
Within-Ss 120
Fluid(3) 3 17.04 11.01** 6109.39 52.93**205141.00 38.34**
1 X 3 3 2.37 1.53 80.94 «<1.00 178.67 <«1.00
2 X 3 3 3.71 2.39 71.95 «<1.00 13858.03 2.59
1 X2 x3 3 2.91 1.88 20.20 «<1.00 5464.00 1.02
Error(w) 108 1.55 115.42 5350.59
Total 159
IRT > 2 sec Pause Time (sec)
Source df] MS F MS F
Between-Ss 39
Fluid-order(1l)| 1 .16 <1.00 532.90 2.14
Criterion(2) 1 2.76  «<¢1.00 36.17 <¢1.00
1 X 2 1 11.56 2.07 220.91 «<1.00 * p<.05
Error(b) 36 5.59 249.35
** pc.01
Within-Ss 120
Fluid(3) 3 12.72 6.03** 6555.19 134.57**
1 X 3 3 2.74 1.33 67.42 1.38
2 X 3 3 5.61 2.66 8.16 <«1.00
1 X2 X 3 3 1.37 «1.00 68.56 1.41
Error(w) 108 2.11 48.71
Total 159
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