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Abstract

Introduction: This study aims at providing baby-specific prognosisfor the survivors of birth asphyxia,regarding their
neurological impairment, based on their behaviour assessment using T. Berry Brazelton's NBAS. Methods: 56 HIE
survivors were randomly selected and grouped into 3 as HIE 1,2,3 based on Sarnat HIE staging. NBAS was scored just
before discharge which consists of 28 behavior items & 7 supplementary items (9 points scale) and 18 reflex items (4-
point scale). Scores calculated and compared between groups. Results: The average score of HIE 1 babies were 65.01%,
HIE 2 babies were 58.01% and that of HIE 3 babies were 41.75%. 60% of HIE 3 babies made a score less than 40%. 73%
of HIE 2 babies scored between 50% and 60%. 88% of HIE 1 babies scored between 60% and 70%. More than 50% of
HIE 1 babies had an abnormal reflex score less than 5 while more than 60% of HIE 2 babies scored between 6 and 10.
HIE 3 were the worst to perform where 3 out of 5 babies scored >11. Sex of the babies, their birth weight and the mode
of delivery showed no statistical significance for comparing them against the final % scores. Lower final scores were
associated with higher abnormal reflex scores and vice versa. Conclusions: NBAS helps us to prognosticate a baby
individually rather than relying on past personal experience on the treating neonatologist or the available non-directive
statistics. Every birth asphyxia survivor needs to be administered NBAS before discharge from hospital. By identifying
the strength one can boost the mother's confidence in looking after the child and ease the rehabilitation and further
intervention as would be required.
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Introduction

Birth asphyxia is a major public health problem.It
accounts for 9% of total under five mortalities.It is one
of the three most common causes of neonatal deaths,
others being prematurity and bacterial infection [1] of a
total 2.7 million still births globally, approximately 1.2
million occur during intra-partum period owing to birth
asphyxia [2, 3]. NNPD (2002-2003) reported birth
asphyxia as the commonest cause of still births,
accounting for 45.1% of all such cases [4].

As there is no single definition for birth asphyxia,
widely available various definitions were reviewed and
babies HIE status was classified as per Sarnat and
Sarnat classification [3-12]. The overall mortality of
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HIE is 20% and the possibility of sequelae among
survivors is 30% [13]. According to Sarnat and Sarnat
staging, HIE 1 have a mortality of <1% and 98% -100%
normal neurological outcome. HIE 2 babies pose a risk
of death / abnormal neurological outcome in the range
0of 20-37%. In HIE 3, death is more likely and survivors
can have major disability [13]. These data were based
on personal past experience of treating neonatologist
and the non-directive statistics.Therefore, in order to
provide prognosis to each birth asphyxia survivor, a
more detailed scoring system would be necessary.
That's where T. Berry Brazelton's NABS comes to
rescue.

NBAS (Neonatal Behavior Assessment Scale [14]:
Earlier it was thought, babies were passive recipients of
sensory stimulation, responding to environmental input
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with innate reflexes. In other words, newborn babies
were just "lumps of clay" ready to be shaped by the
environment based on their genetic potential. NBAS
assumes that the newborn is a social organism,
predisposed to interact with her caregiver from the
beginning and be able to elicit the kind of caregiving
necessary for her species-specific survival and
adaptation [14]. NBAS describes the full range of
neonatal behaviour, including competencies and
strengths as well as identifying areas of difficulty or
deviation.

NBAS is a neurobehavioral assessment scale which is
designed to describe neonate’s responses to their new
extra-uterine environment and to document the
contribution of the newborn baby to the development of
the emerging parent-child relationship. So the study was
designed to objectively document the behaviour pattern
of birth asphyxiated babies and to assess how worse the
behavior is derailed according to the severity of HIE.

Materials and Methodology

Place of study: Neonatal Intensive Care Unit at
Rajamirasudhar Hospital attached to Thanjavur Medical
College, Thanjavur.

Study design: Cross sectional observational study.
Period of study: March 2015 — August 2015.

Sampling method: Simple random sampling

Inclusion criteria: Term birth asphyxia babies who
were fit for discharge after intensive care treatment
atNeonatal Intensive Care Unit at Rajamirasudhar
Hospital attached to Thanjavur Medical College
between Mar 2015 — Aug 2015 were included.

Exclusion criteria: Birth asphyxia survivors with
associated co-morbidities like sepsis, jaundice,
congenital anomalies and preterm were excluded as
they themselves might influence NBAS scores.

The selected babies were grouped based on sarnat and
sarnat HIE staging as HIE 1 (mild), 2 (moderate) and
3(severe). Babies were examined midway between
feedings in a quite semi-darkened room with room
temperature around 22-27°C in the presence of the
infant's mother. The optimal time to administer NBAS
is 2™ or 3" day of life but in our study. It was applied
when babies were fit to be discharged from intensive
care unit as it is equally important to consider that
NBAS should not be attempted for babies in NICU with
multichannel monitors, IV fluids and oxygen etc.

Editorial

Final scores were modified using Lester's seven cluster
scoring system. The scores between the groups were
compared.

NBAS Testing Kit: Consists of a red ball, a rattle, a
bell, a foot probe and a torch. (available at http://
www.brazelton-institute.com/order.html)

Administration of NBAS: NBAS consists of 28
behavioral items (scored on a 9-point scale), 7
supplementary items (scored on a 9-point scale) and 18
reflex items (scored on a 4 points scale).

These items are grouped into 5 packages viz, a) The
habituation package b) The motor-oral package c) The
truncal package d) The vestibular package ande) The
social interactive package.

The administration of NBAS begins with observation of
the initial state. The baby could be in any one of the 6
states - state 1 deep sleep; state 2 light sleep; state 3
drowsy; state 4 alert; in state 5 the baby has
considerable motor activity and state 6 which is

crying.

a) In habituation package, the infant's capacity to shut
out the negative stimuli is assessed. One of the most
impressive mechanisms in the neonate is the capacity to
decrease response to repeated disturbing stimuli. Here
response decrement to light, to rattle, to bell, to tactile
stimulation of foot is assessed.

b) The motor—oral package contains minimally intrusive
items which includes reflexes of the feet and rooting,
sucking and glabella items. Therefore, plantar reflex,
babinski response, ankle clonus, passive tone in legs
and in arms, rooting response, sucking reflex and
glabella response is tested.

c¢) The truncal package— this package includes
moderately stimulating items. Here palmar grasp, pull
to sit, placing reflex, standing reflex, walking reflex,
crawling reflex, incurvation reflex, tonic deviation of
head, eyes, nystagmus and cuddliness are assessed.

d) The vestibular package— includes maximal handling
and stimulating items. Here defensive movement, tonic
neck reflex, moro reflex is assessed.

e) The social interactive package— includes all the
orientation items. Here animate visual, animate visual
and auditory, inanimate visual, inanimate visual and
auditory, animate auditory and inanimate auditory is
assessed.
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Scoring of the NBAS items: For each item
administered, scoring has to be done so that objective
documentation of the baby’s response is possible. The
scoring system of NBAS is not always straight forward.
In few items like general tonus, a mid level score would
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be abnormal. And in few others like tremulousness, a
high score would indicate a bad picture while a low
score means, the baby is doing well. To make things
straight and thereby the scores become simpler,the
NBAS scoring has been modified by Lester et al[15].

mean a good response and a score on either side would
Results

A total of 56 babies who were treated for birth asphyxia during the study period were included. The sample consisted of
35 boys and 21 girl babies. 25% of the sample were < 2.5 kg birth weight while the rest were >2.5 kg. 62.5% of the
babies were delivered by labour natural, 21.4% by outlet forceps and the rest 16.1% were by LSCS. The babies were
grouped into three HIE stages based on Sarnat and Sarnat classification.

Of the total 56, 25 babies were labelled HIE 1, 26 as HIE 2 and just 5 as HIE 3. When these babies were deemed fit for
discharge from hospital, NBAS was administered in the presence of their mother and scores calculated. NBAS consists of
a total of 53 parameters. The final percentage scores were later subjected to Lester’'s modification. Among the behavior
items, statistical significance for difference among HIE stages was seen in all parameters observed except in response
decrement to tactile stimulation of the foot, auditory inanimate orientation, peak excitement and rapidity of build-up and
startles. Among the supplementary items except for examiner facilitation all other items showed a statistical significance
for the differences observed between the HIE stages.

As per Lester’s modification, the average score of HIE 1 babies were 65.01%, HIE 2 babies were 58.01% and that of HIE
3 babies were 41.75%. 50% of the sample had a final score between 60 and 70% and another 37.5 % of the sample scored
between 50 and 60%.The remaining fell on the either sides.The differences were statistically significant as shown in the
table below.

Table- 1: Frequency distribution of the observed values % score.

Particulars Fr(c;q:se;;cy Percent (100%)
Below 39.99 3 5.4
40 to 49.99 3 5.4
50 to 59.99 21 37.5
60 to 69.99 28 50.0
70 & above 1 1.8

75% of the selected babies had an abnormal reflex score below 5 and 5% had score above 11. The rest were between the
cut-offs as shown in the table below. There is statistical significant difference between the HIE stages and the abnormal
reflex scores observed. >50% of HIE 1 babies had abnormal reflex score less than 5 while >60% of HIE 2 babies scored
between 6 and 10. HIE 3 were the worst to perform where 3 of 5 babies scored >11.

Eight of the eighteen reflex items did not show statistical significance for the differences observed. However, the final
abnormal reflex score marked using Lester’'s modification showed a statistically significant difference between the HIE

stages.

Table- 2: Abnormal Reflex score.

Particulars Fr(£;q=use6l;cy Percent (100%)
Below 5 42 75.0
6to 10 11 19.6

11 & above 3 5.4

Lower final scores were associated with higher abnormal reflex scores and vice-versa. The association was statistically

significant.
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Table- 3: Percentagescore * Reflex score.
Reflex score
% score Below 5 6to 10 11 & above Total Statistical inference

(n=42) (n=11) (n=3) (n=56)

Below 39.99 0 1(9.1%) 2(66.7%) 3(5.4%)

40 to 49.99 1(2.4%) 1(9.1%) 1(33.3%) 3(5.4%) X2=32.247 Df=8

50 to 59.99 17(40.5%) 4(36.4%) 0 21(37.5%) .000<0.05

60 to 69.99 23(54.8%) 5(45.5%) 0 28(50%) Significant

70 & above 1(2.4%) 0 0 1(1.8%)

Sex of the babies, their birth weight and the mode of delivery showed no statistical significance for comparing them

against the final % scores.
Discussion

Birth asphyxia significantly puts a baby off — track in
terms of their behavior which can be very well be
assessed clinically and be documented objectively using
T. Berry Brazelton’s Neonatal Behavior Assessment
Scale (NBAS). NBAS helps to prognosticate a baby
individually rather relying on past experience or non-
directive statistics. When the mother receives her sick
baby who has just recovered from NICU, she may not
be confident enough to handle her baby. She needs lots
of support from hospital team. NBAS demonstrates the
strengths of the baby, by doing so the mother would feel
more confident to handle her baby thereby promoting
parent-child relationship. Apart from strength, NBAS
also demonstrates the weakness and areas of concern of
the baby, thereby early rehabilitation and interventions
becomes possible. Therefore, every birth asphyxia
survivor needs to be administered NBAS before
discharge to identify the strengths and weakness of the
baby for appropriate interventions at the earliest.

NBAS is a research tool used extensively by many
researches across the globe. Some of the pioneer studies
were by Black et al[16] who demonstrated the effects of
maternal substance abuse on infant behavior and
development using NBAS. Mansi et al[17] looked at the
effect of maternal smoking in pregnancy. Babies of
smoking mothers had lower scores in many NBAS
items and a strong correlation between infant's
irritability and urinary cocaine in newborn.

Ober et al[18] studied the effect of prenatal alcohol on
babies and reported a blunted response to noxious
stimulus among the exposed babies in terms of lower
heart rate and reduced cortisol levels. Tronicetal.,[19]
showed that by using NBAS at 2-3 weeks of age it's
possible to say if the baby’s mother is depressed or not.
A baby whose mother is depressed will not make proper
eye contact, may even avoid gaze and may exhibit

distress by spitting up during interactions with mother.
The baby will be withdrawn unless the mother’s
depression is addressed to. Once the mother recovers
the baby can be engaged more easily. Thus, NBAS is an
effective prognosticator clinical tool to interpret the
behavioral outcome of babies who survive a painful and
stressful event as birth asphyxia. But the limitations of
this studyis that, a small sample size, one time
observation study, may not completely depict the
behavior of the baby in one sitting and there was no
follow up of these babies and limited literature on
NBAS administered on birth asphyxia babies.

Conclusion

NBAS is a clinical tool with which one can objectively
document the behavior repertoire of a newborn baby. In
this study, by observing the behavior pattern of
asphyxiated babies an attempt was made to explain their
prognosis. It was found that severe the perinatal insult,
severe is their behavioral derailment and vice versa.
What this study adds?

It is possible that every birth asphyxia baby can be
objectively tested for their neuro behavior pattern
following an insult, therefore every birth asphyxia
survivor needs to be administered NBAS before
discharge to identify the strength and weakness of the
baby for appropriate interventions at the earliest.
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