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Abstract

The developmental assessment of 60 low-birth-weight premature infants, who had no
major handicap, was compared with that of 30 term infants at a chronological age of 6 months.
Both groups showed no statistically significant differences in mean scores for the Bayley Scales
of Infant Development, but the premature group was more likely to have a clinically significant
lower function. The premature infants’ mental performance had a significantly inverse correlation
with the number of days spent in hospital. Follow-up was essential for this group of children in
obtaining the early detection of any handicap and performing timely therapeutic intervention.
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Premature infants are at greater risk of
chronic medical, neurodevelopmental, and behavi-
oral problems, due to the associated medical com-
plications of prematurity(1,2). Neurodevelopmental,
neurosensory, and functional morbidities increase
with decreasing birth weight(3). The adverse deve-
lopmental outcome of premature infants with low-
birth-weight (LBW; birth weight less than 2,500 g)
has been described as cerebral palsy, mental retarda-

tion, and sensory deficits during infancy and child-
hood. These conditions require early detection and
appropriate intervention(4), as the effects of inter-
vention are reported greater at the early stage of
childhood than in the long term(3-8). With improve-
ments made in neonatal care, a majority of these
infants can survive without a major handicap(Z:9).
It is reported that infants with very low-birth-weight
(VLBW; birth weight less than 1,500 g) catch up in
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growth during infancy and childhood(10). However,
growth problems that may persist for up to 12 years
of age have also been reported(11). Nevertheless,
VLBW infants are still prone to having a handicap
and they score significantly lower in all fields of
behavior than term infants do(12). A metaanalysis
showed that the average developmental or intelli-
gence quotient of LBW infants was significantly
lower than that of the control, while there was no
difference among those with LBW, VLBW, and
extremely low-birth-weight (ELBW; birth weight
less than 1,000 g)(13). The detection of a mental
handicap in each individual LBW premature infant
is difficult(4).

The assessment of developmental perfor-
mance, using a standard assessment tool in prema-
ture infants, has not been widely performed in Thai-
land. This report evaluated the early developmental
outcome of premature infants who survived and
avoided a major handicap, in comparison with healthy
term infants, by using the Bayley Scales of Infant
Development(14).

SUBJECTS AND METHOD
Population study

All LBW premature infants in this study
born between February 1998 and January 2000, and
discharged from the intensive care or high risk
nursery, were followed-up at the high risk neonatal
clinic. The “low risk” premature infants with minor
perinatal complications were enrolled.

Inclusion criteria consisted of infants diag-
nosed with one or more less severe medical compli-
cations that included respiratory distress syndrome,
for which O, was required for less than 28 days;
mild bronchopulmonary dysplasia (BPD)(15); jaun-
dice that required either phototherapy or exchange
transfusion; low grade intraventricular hemorrhage
(IVH; gr I or II); and perinatal infection. Infants
who had major specific problems such as cardio-
vascular, respiratory, or neurological complications
were excluded, as they obviously needed early inter-
vention and were followed-up at a specific clinic.

Method of evaluation

In addition to history taking, physical and
neurological examination, growth and developmental
assessment were monitored at each visit as well as
regular child care. Vision and hearing tests were
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evaluated, as indicated. As the aim of this study was
to assess the development of premature LBW infants
at around 6 months, they were included only if born
at a gestational age of <37 weeks; with an absence
of major motor or clinically diagnosed sensory
impairment; and were 6 months of age at the time of
the study. The Denver II screening test and Bayley
Scales of Infant Development were used to assess
the development. The Bayley Scales of Infant Deve-
lopment provided a developmental profile in both
the mental developmental index (MDI) and psycho-
motor developmental index (PDI)(14). The develop-
mental evaluation was carried out at 4-6 months
adjusted age by one examiner (OL), who was not
aware of the infants’ perinatal status. Normal term
infants were used as a control with a ratio of pre-
mature LBW to term infants of 2:1.

Data analysis

An SPSS statistical program was used for
analysis. Bivariate correlation analysis was used to
evaluate the relationship between outcome and peri-
natal variables (e.g. birth weight, gestational age,
Apgar score at 1 and 5 min, days on a mechanical
ventilator, and days spent in hospital). A p value of
less than 0.05 was considered statistically and sig-
nificantly different.

RESULTS

During the study period, there were 60
LBW premature infants who met the study inclusion
criteria. The perinatal characteristics of these (30
LBW and 30 VLBW) and 30 term infants, which
were enrolled as a control, are shown in Table 1.
There was no statistically significant difference in
the gender and mean corrected age of each group.
In comparison with the term group, the premature
groups had a lower Apgar score, spent more days
in hospital, and had more, although minor, compli-
cations.

The difference in mean MDI and PDI of
the three groups was not statistically significant, nor
was the raw score, which was perhaps clinically
significant. Eight premature infants and only 1 from
the term group scored below 85 (MDI and/or PDI)
(Table 2 and Fig. 1). Denver II screening found
“suspect” results in 5 from 9 cases.

Table 3 shows the correlation of perinatal
variables with the mental and psychomotor develop-



130

115

100

85

70

55

Vol.84 No.7  PERINATAL CONDITIONS AND EARLY ASSESSMENT OF LBW PREMATURE INFANTS

Table 1. Perinatal characteristics of 60 LBW premature and 30 term infants.

VLBW (£1,500 g) LBW (1,501-2,500 g) Term (control)

N=30 N=30 N=30

Sex % male 50.0 66.7 56.7
Corrected age, mo (mean £ SD) 5.1x09 48+08 5110
Birth weight, g (mean + SD) 1,149.2 £ 207 1,888.7£276.3 3,003.7+3854

(730 - 1,500) (1,540 - 2,400) (2,220 - 3,950)
Gestational age, wk (mean t SD) 302+£25 337119 383+1.2
Apgar score 1 min (mean  SD) 53 7+3 91
Apgar score 5 min (mean + SD) 7+2 9x1 100
Days on ventilator (mean 1 SD) 6.7+5.7 Li+21 0
Days in hospital (mean * SD) 555+£21.5 2311212 2716
IVH gr I, 11 (No, %) 5(16.7) 2 (6.7) 0
Presence of BPD 9 (30) 0 0
SGA 11 (36.7) 4(13.3) 0

Table 2. Raw mental, MDI], raw psychomotor, and PDI score of 60 LBW premature infants and
30 term infants.

919

VLBW (<1,500 g) LBW (1,501-2,500 g) Term (control) P
N=30 N=30 N=30
Raw mental score (mean + SD) 53.77+7.96 51.83+£7.58 53.93+11.21 0.61
MDI score (mean = SD) 97.43+12.69 98.67 + 13.27 99.63+7.72 0.76
Raw psychomotor score (mean £ SD) 336714383 3330+ 481 35231641 0.34
PDI score (mean + SD) 97.77+£13.84 101.63+11.89 102.10+8.22 0.29
|
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Fig. 1.  Distribution of MDI and PDI score of VLBW premature, LBW premature, and term infants, res-

pectively.
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Table 3. Correlation between perinatal variables and mental (MDI) and psycho-
motor (PDI) performance of 60 LBW premature infants.

BW GA Apgar Apgar Days on Days in

1 min 5 min ventilator hospital

MDI score 0.08 0.01 0.12 0.17 -0.06 -0.28*
Sig. (2-tailed) 0.55 0.95 0.37 0.20 0.66 0.03
PDI score 0.05 -0.00 0.14 0.16 -0.13 -0.25
Sig. (2-tailed) 0.68 0.98 0.29 0.22 0.32 0.06

* Correlation is significant at the 0.05 level.

mental index of the premature infants. Only their
length of stay in hospital was associated with the
mental performance of the LBW infants.

DISCUSSION

The developmental outcome of premature
LBW infants receives more attention as the survival
rate increases. These infants definitely have a lower
birth weight, more complications, and more days
spent in hospital than term infants. Fortunately, due
to recent neonatal care, most of them survive and
avoid a major handicap(2:9). In this study, no dif-
ference was found in the mean score of mental and
psychomotor performance between the VLBW,
LBW, and term infants, in terms of both raw and
index score. The result of this study differed from
that of Gross(16) or Ho(17), where a lower mean
Bayley mental developmental index score was found
in premature infants because their enrollment was
different. In Williamson’s study, which had similar
subjects to those in this one, premature infants
scored below term infants significantly in five fields
of behavior: adaptive, gross motor, fine motor,
language, and personal/social(11). The degree of
neurodevelopmental abnormality and improvement
over time is related to the severity of neonatal com-
plications in premature infants. In a study of neuro-
developmental outcome at 6 and 12 months, pre-
mature infants at high risk obviously had persistent
abnormalities, whereas infants at low risk were found
to be poorer in performance than term infants(18),

In 9 cases, whose performance at MDI or
PDI was less than 85, 8 cases came from the pre-
mature group (5 VLBW and 3 LBW). Denver I
screening was “suspect” in 5 of 9 and abnormal
neurological findings were found in 7 of 9 cases.
This assures the purpose of Denver II screening,
and thorough neurological examination is essential
for the detection of any developmental impairment.

Many studies have tried to predict future
performance by focusing on various perinatal fac-
tors, and developing some tools such as the peri-
natal risk inventory(19), using 18 items of perinatal
parameters for an outcome prediction. The neonatal
medical index has also been used(20). This study
also investigated factors that might be associated
with developmental performance. Because the num-
ber of cases was small, only the length of hospital
stay had a significantly negative correlation with the
mental performance score. The days spent in hospital
could reflect the child’s perinatal problems directly.
No correlation could be found with the motor per-
formance. Williamson’s study found that VLBW in-
fants had a language performance that significantly
correlated with intracranial hemorrhage, birth weight,
and gender while motor performance significantly
correlated with bronchopulmonary dysplasia, intra-
cranial hemorrhage, and the number of days spent
in hospital(“). In a study from Taiwan, Wang,
et al reported that birthweight, gestational age, and
maternal education correlated with developmental
outcome(21). There were reports that small for gesta-
tional age premature infants were at a higher risk
of neurodevelopmental impairment than was appro-
priate for gestational age premature infants, irrespec-
tive of the degree of prematurity(22,23). This study
did not observe the same findings, although it did
have 15 SGA premature infants.

Most infants born with birth weights less
than 1,500 g will survive without any handicap.
Nevertheless, they are still much more prone to
being handicapped than healthy full-term children.
This is important in evaluating perinatal manage-
ment in order to prevent LBW infants from being
handicapped in the future. Neurological examina-
tions during the first year of life might be used with
other assessments in making decisions concerning
referrals to early intervention programs(24).
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This study found no difference in the mean
score of developmental performance between non-
handicapped premature and term infants. This result
has implications for counseling parents about the
development potential attained by their children.
Clinically, the premature group had more cases of
low function in this study. It was suggested that
their development be monitored closely in order to
obtain an early intervention service for them as
soon as possible. A larger sample size is needed to
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provide more information. In addition, an ongoing
study is needed to investigate the clinical signifi-
cance and determine whether this significance
remains constant over time,
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