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ABSTRACT

Background: Infant Neurological International Battery (INFANIB) is one of the common
neurological assessment used for the infants. The reliability in the newborns is more
essential to prove because INFANIB is used to predict the infant motor capabilities at later
stages. Objective: Objective of the study is to establish intra-rater and inter-rater reliability
of Infant Neurological International Battery between normal and high risk term neonates.
Methods: In this cross sectional study a convenience sample of term neonates was included.
Demographic data were completed from medical records. Rater one administered INFANIB
on all the neonates and the assessments were being videotaped. The videos were anonymized
and were viewed by two independent raters so they were blinded from knowing the groups
from which each neonate belonged to. Rater three viewed 50 videos randomly for assessment
of intra-rater agreement after one month. All the raters were blinded from scores of one
another as well to avoid bias during assessment. For intra- as well as inter-rater reliability,
two-way mixed, absolute agreement and single measure ICC was calculated. Results: 112
neonates (normal=>56,; high risk=56) with mean (SD) gestational age of 39.1 (1.1) and 38.9
(1.1) weeks respectively on mean post natal day of 4 were assessed. For intra-rater
agreement the ICC was 0.42 (0.05-0.7) for normal neonates and 0.33 (0-0.63) for high risk
neonates. For inter-rater agreement the ICC was 0.1 (0-0.26) for normal neonates and 0.28
(0.05-0.5) for high risk neonates. Conclusions: The intra-rater and inter-rater reliability of
INFANIB proved to be poor between the normal and high risk term neonates. Formal
training should be given to any profession or health workers who are planning to use
INFANIB as a screening tool for early neurodevelopmental delay among neonates to
improve the inter-rater agreement.
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INTRODUCTION

Neonatal period is a crucial period in
detecting neurological illness.! Various
studies have shown the value of early
identification of developmental delay
among children.>? Following which timely
intervention can be given, these include
physical therapy, speech and language
therapy, occupational therapy and sensory
integration. Evidence showed that early
treatment of developmental delay leads to
better outcomes for children and reduces
the costs of providing health care,
educational support and treatment services.
Hence, there is an increasing emphasis on
the use of appropriate developmental
screening for children and early detection
of neurodevelomental delay. The ideal
screening method should be a standardized
and validated tool with established
psychometric properties, easy to perform
and interpret, cost effective, and have a
good sensitivity and specificity.?

Infant Neurological International Battery
(INFANIB) was designed to assess the
motor development of  infants whose
corrected gestational age ranged from 0 to
18 months though INFANIB was
constructed based on a study consisted of
infants from age three to 22 months in
198.%° In view of motor development that is
most rapid in infancy,® INFANIB is a
screening tool used for early detection of
gross motor  developmental  delay.’
INFANIB has 20 items which were selected
from four methods of neurological

examination: 1) the Milani-Comparetti and
Gidoni method, 2) the French “angles”
method, 3) the primitive reflexes method,
and 4) the Paine and Oppe method?®.

INFANIB is an instrument to assess the
neurological integrity of infants and used in
follow-up programs. The assessment is
practical because it can be completed by the
clinicians within several minutes.*® In view
of tone abnormalities detected in early
infancy may resolve at the end of the first
year of life,”! the standard scoring sheet of
INFANIB, which allows clinicians and
physical therapists to evaluate the infant’s
tone and posture in a quantified manner!'!
give a more accurate diagnosis when the
child is being followed-up in the future.

INFANIB was constructed based on
practicality and psychometric principles,
but reliability is the major concern in view
of the wvariation in the force that the
examiner applies to the limbs of the infant
and variation in the measurement of angle.
Occasionally, clinicians and physical
therapists have different rating for the same
infant in view of different interpretations of
the results when similar methods of
examination have been used. This is due to
the fact that clinicians examined the infants
to make a diagnosis while physical therapist
identified minor impairments for therapy.*
There is scarcity of literature available on
the inter- and intra-rater reliability of the
INFANIB scale in the neonates.>*® Since
early detection of high risk infant is crucial
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for further follow up in the future, neonatal
group was chosen as the subject of interest.

MATERIALS AND METHODS

This cross sectional study included a total
of 112 term neonates (56 Normal and 56
High Risk) in the state 3 (eyes open, no
gross movement) and 4 (eyes open, gross
movements, no crying) of Normal Neonatal
Behavioral  States of Prechtl and
Beintema.'? This study was conducted in
the year 2010-2012 and the full term
newborns were selected by convenient
sampling as and when they are available in
the hospital. Preterm neonates were
excluded to eliminate errors from hypotonia
of prematurity.!! Term neonates with
systemic illness and congenital
musculoskeletal disorder were not eligible.
In addition, term neonates under maternal
medication in whom alertness was affected
were excluded.!® High risk term neonates
were those neonates with risk factors
associated with neurodevelopmental delay.
The risk factors included low birth weight,
perinatal asphyxia, low Apgar score,
neonatal hypoglycemia, neonatal seizures,
type II pneumonia, and pregnancy
complications.>!121415

Approval from Institutional  Ethical
Committee and permission from the
Medical Superintendent of the Government
Hospital ~were obtained prior to
commencement of the study. Informed
signed consents were taken from the
parents. The demographic data were
completed using the medical records. The
INFANIB was administered on the
neonates by Rater one, an Intern of MBBS
who was new to INFANIB and studied the
method of assessment by reading the
INFANIB manual written by Patricia H.
Ellison, M.D. and  via several
demonstrations by the experienced
physiotherapist. During each assessment, a
video recording was taken simultaneously.

The videos were being anonymized to blind
the raters from the groups from which the
neonates belonged. The videos were viewed
by two other independent raters they are
rater two and rater three for the purpose of
assessing inter rater reliability of the scale.

Rater two was a postgraduate from the
Physiotherapy = Department who  was
inexperienced in the use of INFANIB scale
and Rater three was an experienced
physiotherapist in pediatrics and was
skilled in neurological evaluation of infants
using INFANIB scale. Rater three had
evaluated the score twice for the purpose of
intra-rater reliability. All the raters were
blinded to the scoring of one another to
avoid bias.

Instrument

14 out of 20 items in the INFANIB scale
were applied to the neonates. Each item
was scored as 1, 3 or 5 points. The cutoff
points for neonatal category was as follows:
abnormal < 48, transient = 49-65, normal>
66.8’11

Statistical analysis: Statistical analyses
were performed using SPSS version 11.5.0.
Gestational age of the neonates, postnatal
day on which they assessed and birth
weight was analyzed by using descriptive
statistics. Two-way mixed, absolute
agreement and single measure ICC were
calculated for intra-rater reliability as well
as inter-rater reliability.

RESULTS

A total of 112 term neonates consisting of
56 normal (25 males and 31females)
neonates and 56 high risk (31 males and 25
females) neonates was assessed by three
raters in this study. Rater three employed
INFANIB scale to all the neonates and 50
videos were randomly selected (23 normal
and 27 high risk neonates) for reassessment
after one month to assess intra-rater
reliability.
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Perinatal characteristics

The mean (SD) gestational ages of neonates
in normal and high risk group were 39.1
(1.1) weeks and 38.9 (1.1) weeks
respectively. The median and quartiles for
a post natal day on which they were being
evaluated were 4 (2 to 5) days and 4 (2.3 to
7) days respectively. The mean (SD) birth
weight of normal neonates was 2.9 (0.3)
kilograms and for high risk group was 2.7
(0.6) kilograms. Risk factors included in
this study were prenatal history of two or
more abortion, pre-eclampsia, maternal
illness, gestational diabetes mellitus,
oligo/polyhydramnios, natal history of

meconium  stained  amniotic  fluid,
prolonged  rupture  of  membranes,
prolonged labor, cephalopelvic

disproportion and post natal history of
resuscitation, low Apgar scores (<3 at 1
minute),'” low birth weight (birth weight
<2500g),” neonatal sepsis and pathological
neonatal hyperbilirubinemia.

Reliability Group ICC  95% CI
Intra-rater Normal  0.42 0.05-0.7
(Rater three) (n=23)

Highrisk 0.33  0-0.63
(n=27)
Inter-rater Normal 0.1 0-0.26
(Rater one- (n=56)
Rater two - Highrisk 0.28 0.05-0.5
Rater three) (n=56)
Reliability of INFANIB

Intra-rater agreement the ICC was 0.42
(0.05-0.7) for normal neonates and 0.33 (0-
0.63) for high risk neonates. Inter-rater
agreement the ICC was 0.1 (0-0.26) for
normal neonates and 0.28 (0.05-0.5) for
high risk neonates. The intraclass
correlation coefficient for the intra-rater
agreement of the Rater 3 and inter-rater
agreement are shown in Table-1.

DISCUSSION

During the construction of INFANIB,
Ellison et al had done three hundred and
sixty-five assessments among infants

between 3 and 22 months old. The study
concluded that the internal consistency of
this scale was 0.91 for all subjects. For
infants aged less than 7 months, the internal
consistency of INFANIB scale was 0.88
and for infants aged 8 months or more it
was 0.93.%

According to Soleimani et al, the reliability
study between the pediatrician and
occupational therapists was conducted
among 6150 infants aged from 4 to 18
months.  The intraclass  correlation
coefficient was 0.90.”

In the current study, the intra- and inter-
rater reliability of INFANIB was poor
among the raters in both groups of
neonates. The raters in this study have
different level of experience in the use of
INFANIB. The purpose of this study was to
find out if there was good inter-rater
agreement among different professionals
and health workers so that it could be used
more widely. Hence, a pilot study for
interpretation of the finding for each item in
INFANIB was not done for Rater one by
skilled professionals in order to find out
whether it could be used widely by the
health workers in the peripheral area as a
screening tool without formal training
beforehand.

Only term neonates in the state 3 and 4 of
Normal Neonatal Behavioural States of
Prechtl and Beintema'? were included in
this study due to the fact that the tone of
neonates changes according to the neonatal
state which would misguide the raters to
evaluate hypertonia if they were in state
five and hypotonia if they were in state one
and two. Furthermore, term neonates
usually sleep 50 minutes out of each hour
of the day'? and this prevented each rater to
assess the neonates individually. Hence the
use of video capture was chosen. Intra- and
inter-rater disagreement between the raters
was not due to the variation of tone in the
neonates since they rated the individual
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neonate from the same video. In addition,
use of video capture for the study was
decided from the ethical point of view since
repeated handling by different raters would
carry the risk of infection to the susceptible
neonates and there was a need for neonates
being by their mothers’ side for warmth and
breastfeeding. Therefore, the poor intra-
and inter-rater agreement was purely
affected by the interpretation of findings by
the raters.

The lack of pictorial representation in item
“hands closed/open” in the INFANIB
scoring sheet made it difficult for the
inexperienced professional in making the
decision of the findings. Most of the
neonates had their hands partially closed
and the only options available were
“Closed” and “Sometimes closed”. The
experienced  professional agreed on
“Sometimes closed” (score 3) while the
new user of INFANIB interpreted it as
“Closed” (score 5).

Interpretation of items in the French angle
method'! such as scarf sign, heel to ear,
popliteal angle, leg abduction and
dorsiflexion of foot was very subjective.
The raters analyzed their observation
according to their imaginary protractors.
Although it may not be feasible, the use of
large protractor or goniometer in the
clinical setting may improve the intra- and
inter-rater reliability since it is more
objective.!® The evaluation of the above
items also required the examiner to feel the
resistance during the movement which was
crucial in judging the range of angles.
However, it was not possible for each of the
raters to assess each neonate in view of
ethical issue and the risk of infection to the
neonates.

In items “tonic labyrinthine-supine and
prone”11, there was a need to observe the
shoulders, trunk and legs simultaneously
which would have been difficult for the less
experienced raters. They could have missed

the findings which led to poor inter-rater
agreement.

For the item “weight bearing”, the new user
could not detect the difference between “No
weight bearing”11 (score 5) and “Poor
weight bearing, breaks at knees”11 (score
3). This was because the neonates could
hardly stand for a few seconds before
bending their knees in the latter. It was
those few seconds which differentiated
whether the neonates would be scored as
“3” or “5”.

Manual review of data for individual items
of all the raters revealed maximum
agreement in item “pull to sitting”11 and
good agreement in items  “sitting
position”’11 and “asymmetric tonic neck
reflex”(ATNR). This could be due to the
clear pictorial representation of findings in
items “pull to sitting” and “sitting position”
in the INFANIB scoring sheet that
simplified the interpretation of findings
among the raters. Meanwhile, item
“ATNR” was a primitive reflex with clear
cut findings which could be easily
identified by the raters. It could only be
“persistent”, “transitional” or “absence” of
posturing.

In the item “lifts head”11, there were
several neonates who did not raise their
heads but there were no results for “no head
lifting” in the scoring sheet. In this study,
we synchronize it as “3 scores” for this
finding.

The poor inter-rater reliability found in this
study could also be explained by the fact
that INFANIB was designed for the
professionals including the pediatricians
and physical therapists. On top of that, lack
of formal training beforehand made the less
experienced raters unable to interpret the
findings confidently. Even though the
recent study on the Chinese version of
INFANIB have excellent reliability for 3, 7
and 10 months old infants but reliability in
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neonates is still needs to be explored
further.!”

The use of video limited the raters from
judging the force exerted by the neonates in
item “foot grasp” as well as items of
“French angles method”. This contributed
to the poor intra-rater reliability in the
interpretation  of  findings by the
experienced rater. Due to convenient
sampling, results may not be generalized
and the present study was limited in the
number of neonates aged more than 7 days.
There were only 7 and 9 neonates in normal
and high risk groups respectively who were
aged from 8 to 21 days post natally. Future
studies should fill in the gap of day 8 to 28
in neonatal groups. In addition, the inter-
rater reliability between the experienced
raters can also be carried out in the future.

In conclusion, the intra- and inter-rater
reliability are poor among the normal and
high risk term neonates. However,
INFANIB is potentially suitable and easy
tool to screen for early neurodevelopmental
delay among the term neonates because it
can be completed in 5 to 10 minutes.
Therefore, formal training should be
organized for any professions or health
workers who are planning to utilize
INFANIB in their working set up to
improve the inter-rater agreement.
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