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Abstract It has constantly been observed that cerebral palsy and/or mental
retardation develops among premature and high risk infants. The incidence of
mental retardation is particularly high among SFD (small for dates) infants.
Assessment using the Neonatal Behavioral Assessment Scale (NBAS) immediately
after birth and a longitudinal study on development during the first postnatal
year were performed on 18 SFD infants whose development was anticipated to be
normal.

In comparison with 21 AFD (appropriate for dates) infants and 21 mature
infants, the development indices were lower in SFD infants. Two of the 18 SFD
infants at corrected age one showed developmental retardation with mental devel-
opment index (MDI)or psychomotor development index (PDI) less than 70%. The
higher were the stressed signs reflected by NBAS supplementary items 30, 33, 34,
35 and 36, the lower were the development indices.

As in AFD infants'’, MDI and PDI were closely associated with the quality
of sleep-waking rhythm at 44 weeks.
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Introduction

Brazelton’s Neonatal Behavioral Assessment Scale (NBAS)?* is not for a
mere assessment of newborns but it is significant in that neonatal behaviors
in the process of interaction with environmental factors can be assessed.
NBAS is comprised of 37 items of behavioral assessment and 21 items of
neurological examination by Prechtl and Beintema. Nine of the former 37
items are identified as supplemrntary ones for premature or stressed infants.

It is important in the care of and early treatment program for hand-
icapped neonatal infants due to intrauterine or perinatal disorders to provide
such environments that would promote 1. regulation for state, 2. autonomy
independence, 3. attention (interactive process) and 4. motor performance.
In high risk infants for whom support of development from early stage is
desirable, it is liable to underestimate these potenital normal fnctions paying
too much attenition to pathologic abnormal findings. Proper assessment
using NBAS should be greatly useful for promotion of the development of
high risk infants.

Recent studies®’ suggest that observing the administration of the NBAS
helps sensitize parents to the behavioral capacities of their newborn infants.
We conducted NBAS assessment at 44 weeks and 48 weeks by home visit and

carried out a longitdinal follow up study of their subsequent development
during the first postnatal year.

Subjects and Methods

Subjects were 18 SFD (by the high risk mother-infant care research team
of the Ministry of Health and Welfare 1983) infants who received intensive
care at the neonatal intensive care unit (NICU) of the Department of Pediat-
rics, Nagasaki University Hospital, ranging in fetal age from 32 weeks and 5
days to 41 weeks and 6 days with a mean of 36 weeks and 5 days, and in body
weight at birth from 1120 to 2300g with a mean of 1675 % 360g, and whose
Apgar (AP) scores were 1 min/1-9 points (mean 6.5+20.0) and 5 min/7-10
points (mean 8.620.9). They had no additional specific risk.

Assessment by NBAS was performed at 40, 44 and 48 weeks. Assessment
of development at 6 and 12 months was conducted using the Bayley scale of
infant development’’. Home observation for measurement of the environ-
ment®’ was also carried out concurruntly. Assessment at 40 weeks was per-
formed at the NICU and that at 44 weeks, 48 week, 6 months and 12 months
by visiting homes.

The control subject were 21 mature infants who were born in the Goto
Ialands and showed normal development, and 21 AFD infants who received in-
tensive care at the NICU of the Department of Pediatrics, Nagasaki Univer-
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sity Hospital, and showed normal development.

Results

Lester et al®’ (1982) devised a cluster system in which NBAS test items
are compared after dividing into 1. habituation, 2. orientation, 3. motor perfor-
mance, 4. range of state, 5. regulation of state, 6. autonomic stability and 7.
reflexes. Based on Brazelton’s theory that it is undesirable to assign a
single summary score to neonates at birth, the maximum score in the NBAS
is either 1, S5or 9. The sequence of scores in some items that is not linear
with the optimality of response needs to be recoded so that a higher score
may reflect a bettter performance.

The cluster scores thus obtained for 18 SFD, 21 AFD and 21 mature in-
fants are shown in Table1 a-c.

Table. 1 Cluster Score

a. 21 mature cases

Cluster Day 1 Day 3 Day 7 Day 14
Habituation 7. 26%0. 81 7. 32+1. 18 7.50%0. 83 7. 65%0. 94
Orientation 6. 7611, 53 6. 73%1. 16 6.22%1. 12 6. 54%1. 41
¥otor 4. 94%0. 81 4. 93%0. 72 5.14%0.90 5. 05%0. 73
State Range 3.61#1.1¢0 3. 68x0. 96 3.30%1. 21 3. 85%1. 10
State Regulation 5. 93%1. 12 5. 46+%0. 89 5.47+0. 99 5.29+1. 10
Autonomic Stability 6. 30%0. 98 6. 031, 01 5.97#1. 18 6. 05¢1. 08
Reflexes 0. 84%0. 69 0. 790. 92 0.91+1. 14 0. 72%1. 53

Mean * S.D.
b. 21 AFD cases
Cluster 36Y 40% 44V
Habituation 7.18%1. 05 7. 91%0. 54 8. 050. 60
Orientation 5. 09%1. 06 5. 42+0. 99 6. 52+0. 99
Mctor 5. 1310. 69 5. 55%0. 63 6. 1120. 62
State Range 3. 94%0. 83 3. 90+0. 69 3.9220. 71
State Regulation 5. 61+0. 97 5. 23%0. 99 5. 58+1. 19
Auvtonomic Stability 5. 46%]1. 13 6. 2510. 83 6. 95%0. 85
Reflexes 1. 00%1. 27 0. 86%1. 30 0. 43%0. 68
Mean * S, 0.
c. 18 SFD cases
Cluster 40V 44V 48%
Habituation 7. 46%1. 00 7. 89+1, 31 8. 36%0. 47
Orientation 4.93%0. 75 4. 89%0. 91 5. 95%0. 87
Motor 5.16%0. 57 5. 18%0. 54 5. 79+0. 63
State Range 3. 56%0. 63 3. 9620. 56 3.79%1. 09
State Regulation 5. 760. 96 4. 32%1.11 4.91+1. 21
Autonomic Stability 5.81%1. 15 6. 63*0. 93 T.55%0. 57
Beflexes 0. 50%0. 85 1. 25%1. 18 1. 47+1. 88
Supplement Itenms 6. 53%1. 01 8.43%1.04 T.50+1. 23
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In comparison of cluster scores among the SFD and AFD groups at con-
verted gestational age of 40 weeks and the mature group at postnatal age of
3 day, orientation and motor performance showed a significant difference.
Orientation was significantly higher in the mature group than in the SFD
and AFD groups (p <0.01) and motor was higher in AFD than in SFD and
mature (p <0.01).
verted gestational age of 44 weeks, orientation, motor, state regulation and

In comparison between the SFD and AFD groups at con-

reflexes showed a significantly higher score in the AFD group (p<{0.01).
Moreover, in comparison between the SFD at 48 weeks and the AFD at 44
weeks, these four clusters showed a significantly higher score in AFD (p <
0.05).

The development indices by the Bayley scales of the SFD, AFD and ma-
ture groups at 6 and 12 months after birth (converted for SFD and AFD) are
shown in Table 2. In comparison among the three groups, the SFD group
showed significantly lower indices than the mature and AFD groups, and the
AFD at 12 months showed lower values only for MDI than the mature group
(Fig. 1).

The degree of mother’s aggressive interaction as one of the environ-
mental factors of nursing was assessed at the time of home visit for the SFD
group. Nursing was aggressive in all cases.

The relationship between the sleep-waking rhythm at 44 weeks and the
Bayle development indices at 6 and 12 months after birth was studied for the
SFD group. Infants who were markedly irregular in sleep-waking rhythm,
drowsy almost all day or sleeping all morning but sometimes waking in

the afternoon were classfied as "poor” group and those with eatablished

Table 2 Bayley Score

a. 6 Month
MDI(Chro. ) MDI(Corr. ) PDI(Chro. ) PDI(Corr.)
AFD T1.7£11. 9 97. 346. 1 T1.4%13.1 101. 1%10.5
SFD 77.0%13. 1 87.9410.5 73.9%14.5 86. 0110. 7
AR 99.349.5 100. 5+4. 9
b. 12 Month
MDI(Chro. ) MDI(Corr. ) PDI(Chro. ) PDI(Corr.)
AFD 90. 9+8. 2 106. 537.0 90.5%8.0 100. 547.9
SED 89.9%13.9 98. 0t11. 7 85. T+13. 4 90. 2:12. 0
DEYH 118.0%11.5 106. 5+18. 2
MeantS. D.

Chro. :Chronological Age
Corr. :Corrected Age
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Fig. 1 t-Test of DI (Bayley Scales) in SFD, AFD and mature infants (corrected age)

sleep-waking rhythm at intervals of several hours as "good” group. The
development indices were higher in the good sleep-waking rhythm group than
in the poor group, like in AFD infants as reported earlier'’. MDI and PDI
at 12 months were significantly higher in the "good” group than in the ”"poor”
group (Table 3).

Stressed signs which were reflected by some NBAS supplementary items,
30. cost of attention, 33. robustness and endurance, 34. regulatory capacity,
35. state regulation, and 36. balance of motor tone [on the autonomic (30. 33),
state control (34, 35) and motor (36) systems] were studied in relation to the
Bayle development indices. Infants with supplementary items sore 7 or more
were grouped as "good” and those with 6 or less as "poor”. In comparison
of the two groups for the scores of supplementary items at 44 weeks with the
development indices at 6 and 12 months, both MDI and PDI tended to be
higher in the "good” group, and PDI at corrected age of 12 months was sig-
nificantly higher in the "good” group (p<<0.05) (Table 4).

Abnormal values of 20 items in reflexes test were significantly higher in
the SFD group than in the AFD group. Howevre, there was no significant
difference in such values when the SFD group was divided into two subgroups
of high and low abnormal values of reflexes and the two subgroups were
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Table 3 The relation between sleep-waking rhythm at 44 weeks and

PDI and MDI at 6, 12 months.

a. b Month
Chro. ¥D1 Corr. MDI Chro. PDI Corr. PDI
Total 77.0+13.1 87.9+10.5 73.9%14. 5 86. 0£10. 7
Good 82.9+11.6 91.049.9 80.3+11. 7 90. 349.1
Paor 66. 418. 4 81.6%9.6 62. 4+12. 3 77. 448. 3
T-test 2.77 # .15 - 2.70 % 2.61 %
b. 12 Month
Chro. ¥DI Corr. ¥DI Chro. PDI Corr. PDI
Total 89.9+13. 9 98. 0£11. 7 85.7+13. 4 90. 2+12. 0
Good 96. 8+8. 3 103. 3+7. 1 93. 148.5 95. 948. 2
Poor 80. 0+14. 7 89. 7+13.0 75.0%12. 0 31.1+11.9
T-test 3.02 ¢ 2.87 % 3. 66 % 3.13 #%
MeantS. D.

Chro. :Chronological Age

:Corrected Age
¥:p<0. 05

+%:p<0. 01

Table 4 The relation between Supplement Items Scores at 44 weeks and
PDI and MDI at 6, 12 months.

a. 6 Month
Chro. DI Corr. MDI Chro. PDI Corr. PDI
Total 77.0413. 1 87.9%10. 5 73.9%14. 5 86. 0£10. 7
Good 82. 0%12. 1 90. 1£10. 5 80.8%11. 4 90. 1£10. 6
Poor 66. 5¥11.5 86. 5111. 5 5T. 8%8. T 18.0%9. 6
T-test 2.17 - 0.54 - 3.59 %% 1.96 -
b. 12 Month
Chro. ¥DI Corr. ¥DI Chro. PDI Corr, PDI
Total 89. 9+13.9 98. 0+11. 7 85. T£13. 4 90. 2412. 0
Good 97. 448. 3 102. 527. 0 82.2%10.0 95.749.1
Poor 76.0+15.0 89. 0+17. 4 73.0%13. 4 80.4%14. 4
T-test 3. 61 *# 1.67- 3. 15 *x 2.95 %
MeantS. D.
Chro. :Chronological Age  Corr. :Corrected Age
¥:p<0.05 #%:p<0. 01
compared.
Discussion

SFD is regarded as intrauterine growth retardation caused by some fac-
tor. The perinatal mortality and morbidity as well as the frequency of brain
damage reportedly are higher compared to AFD.

From the results of neonatal behavioral assessment for 18 SFD infants
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without any specific risk after birth and whose normal development was
anticipated, and of assessment of their development at 6 and 12 months after
birth by the Bayley scales, discussion on the developmental aspects of SFD
is made.

In neonatal behavioral assessment, SFD infants showed lower values in
orientation and state regulation clusters compared to mature infants, and
further in motor and reflexes as compared to AFD infants. Low values of
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Fig. 2a-b t-Test of cluster scores in SFD, AFD and mature infants
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attention to visual and auditory stimuli, maintenace of sleep state and alert
state, state regulation capacity, muscle tone, activity of primitive reflexes,
and spontaneous motor performance result in an underestimation of the
behavioral capacity of infants and are disadvantageous to mother-infant in-
teraction.

In SFD infants, the lower were the scores of NBAS supplementary items
on which stressed signs were reflected, the lowere were the development
indices at 6 and 12 months after birth. In the neonatal period, infants con-
sume enormous energy for physiological adjustment to cope with the extrau-
terine environment. In immature or high risk infants, visual and auditory
stimuli often become an overload and are apt to induce stressed signs. Stre-

ssed signs are reflected on the physiological, motor and state®’

systems, and
orintation response is even more oppressed. In our data also, the score of
orientation cluster was low for SFD and AFD infants compared to mature in-
fants, and the low value persisted in SFD infants (Fig. 2 a).

The sleep-waking rhythm and the development indices were significantly
correlated. In SFD infants compared to mature and AFD infants, the value
of state regulation cluster was also low, suggesting a difficulty in state re-
gulation from the neonatal period (Fig. 2 b).

The aggressive mother-infant interaction seems to have resulted from
conduct of NBAS by visiting homes. Whereas the development of SFD in-
fants was relatively statisfactory the indices at 12 months were significantly
lower compared to mature and AFD infants. It is advisable to conduct the
NBAS in the presence of parents from the time of NBAS assessment at the
NICU in order to strengthen the mother-infant interaction and to promote
the development.

It is also advisable to give consideration to helping state regulation,
avoiding overload to the infants to a possible extent with the cooperation of
the NICU staff. Association of P.T.and O.T.is necessary for the instruc-
tion of positioning, handling and more appropriate sensory stimulation.

Summary of this paper was reported at the 28th Japanese Medical Reha-
bilitation Association Meeting in Tokyo, 1991.
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