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ABSTRACT

Background: Preterm birth associated with various abnormalities can have a detrimental impact on an infant’s
developmental outcome which marks the need of a landmark tool to detect an abnormality at an early age and
incorporate specific intervention strategies. Positive effects of intervention on developmental outcomes have
been noted, however tailored home-based intervention programs on developmental enhancements are essen-
tial.

Purpose: To evaluate the impact of Individualized Home Based Developmental Program on the
neurodevelopmental outcome of preterm infants using Prechtl’s General Movement Assessment.

Methodology: Ninety preterm infants admitted to the NICU (Neonatal Intensive Care Unit)of a tertiary care
hospital in Tertiary care hospital at Belagavi, Karnataka, India. The study was carried out for a duration of 12
months. Participants were conveniently selected from a population-based sample from May 2018 to March
2019. Based on the inclusion criteria of the study, these infants were screened for the movement trajectories
on Prechtl’s GMA at 3-36- and 38-40-weeksGA(Gestational Age) respectively. Out of the 90 infants, 19 infants
showing abnormal movement trajectories were recruited for individualized home-based developmental
program for a duration of 12 weeks followed by re-evaluation at 3 months post term age.

Results: The results were statistically significant (p<0.001) with 14 out of 19 infants exhibiting 70% improve-
ment with normal Fidgety movements at 3 months post term age.

Conclusion: IHBP delivered for 12 weeks was found to be effective in promoting developmental outcome in
preterm infants.
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INTRODUCTION extends to deleterious consequences in later

Preterm birth is one of the global problems life [1]. Developmental outcome of the infants
accounting for early neonatal deaths. However, is jeopardized by the common risk factors
with improving survival rates of preterm including maternal age, health and nutrition,
infants, they are at an increased potential for socio economic status and environmental
developing cerebral palsy, intellectual deficits, €xposures [2,3,4]. Due to the immature Central
cardiovascular and respiratory illness which nervous system, infants demonstrate poor
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growth and development which are supported
right from the Neonatal Intensive Care Unit
(NICU) and followed post discharge. This
necessitates developmental supportive care
using Early Intervention (El) programs.
Widely used developmental programs like
(Newly Individualized Developmental Care And
Assessment Program) NIDCAP[5-7], (Norwegian
Physical Therapy Study For Preterm Infants)[8]
NOPPI, ( Victorian Infant Brain Study) ViBES
plus, (Coping for and Caring for Infants with
Special Needs) COPCA [10]and parenting
programs [11] work on broad guidelines of
consistency of care-giving during the hospital
stay as well as post discharge. However, home
based developmental programs have gained
paramount importance in the recent times. It
encompasses a multifaceted approach which
includes individualized program for every
infant, modifications in the living environment
and gradually challenging the infant’s capacity
to an advanced level of function [12-16].
There is a dearth of studies focusing on
appropriate time period for executing a
developmental program for risk in infants with
a goal of achieving a positive and a specific
outcome through a standardized examination
tool. This study incorporated an individualized
home-based developmental program (IHBP)
based on elements of NDT(Neurodevelopment
Treatment) and sensory integration combined
with modifications in the living environment
for a period pf 3 months which matches with
most of the early intervention studies for
promoting neuromotor development in
infants.

However to ensure an effective interventional
approach, a reliable tool is mandatory to
identify neuromotor delay in early months of
the life of a preterm infant. Extensively used
evaluation tools like Test Of Infant Moor
Performance(TIMP), Alberta Infant Motor Scale
(AIMS), Denver-2 and cranial imaging methods
[17-19] have been less predictive in identifying
an abnormality in the early months of the life
of a preterm infant. Prechtl’s General
Movement Assessment (GMA) is considered
as a gold standard developed by Heinz Prechtl
and others in determining the developmental
trajectories in preterm, term and young
infants. Through observation of age specific
Int J Physiother Res 2021,9(1):3730-35.
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movement characteristics during the writhing
and fidgety age, this tool has proven to be
sensitive enough with a strong predictive
power of 88.9%, denoting integrity of the
nervous system [20].

Hence, this study aimed to investigate the
effectiveness of IHBP for 12 weeks in
moderate to late preterm infants using
Prechtl’s GMA.

METHODOLOGY
Fig. 1: Flow chart.

| Screened for eligibility (n=50) ‘

Assessment of GM's at 35-36 weeks GA
Mermal GM's (n= 54
Abnormal GM's (n=35)

Infants excluded before the second
assessment at 38- 40 weeks [n=1)
Surgery {n=1)

Assessment of GM's at 38-40 weeks GA
Normal GM's (n=61)
Abnormal GMs [n=29)

Parents Declined to participate for
intervention program (n=6)
Death (n=2)

Total number of infants recruited for 12 weeks
intervention program (n=21)

Lost to follow up (n=2)
Death of the infant after the first
follow up visit (n=1)

Total number of infants analyzed at 3months
post term age for fidgety movements (n=19)

Infants of 35-36 weeks GA from the NICU of a
tertiary care hospital in Belagavi were
conveniently selected from a population based
sample admitted from May 2018- March 2019.
After obtaining approval from the Institutional
Ethics Committee meeting the standards with
the Helsinki Declaration as revised in 2008, 90
infants were evaluated on Prechtl’s GMA over
a period of 1 year at 35-36 weeks and at 38-40
weeks GA after obtaining consent from the
parents based on the inclusion criteria, for the
observation of the infant’s movement quality
through a video recording medium at 35-36
weeks and 38-40 weeks GA respectively.
Infants with a genetic disorder, congenital
anomalies and those who were mechanically
ventilated were excluded as it influences the
neuromotor outcome. Figurel. represents the
Flow Chart depicting the process of screening
and recruitment of infants for the IHBP. The
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principal investigator trained in the basic
course of Prechtls’ GMA observed and
recorded the quality of movements at both
the time frames depending upon the
behavioral state of the infants. Infants
demonstrating abnormal trajectories of poor
repertoire, cramped synchronized and chaotic
movements during both the time frames were
recruited for the intervention program for
duration of 12 weeks.

Intervention: The intervention program was
administered at 40 weeks term age to infants
with abnormal variation of general
movements. It was a tailored home based
developmental program where the techniques
were demonstrated to the parents in the
hospital and they were asked to perform the
techniques in front of the therapist until they
understood it accurately. They were also
allowed to take a video recording of the
techniques performed by the therapist.

The first follow up appointment was sched-
uled after 2 weeks where the difficulties faced
by the parents in delivering the intervention
were addressed and the therapist would
revise the protocol. Major emphasis was on
administration of sensory stimulation,
positioning and handling techniques.
Importance of incorporating an enriched
environment with required modifications in
advancement of the development of the child
was highlighted [21].

Before the second follow up scheduled after 1
month, a phone call was made by the
therapist to ensure about the wellbeing of the
child by delivery of appropriate care at home
and also as a reminder for the next consecu-
tive visit. At the second visit, therapist focused
on the postural techniques of NDT promoting
play, reciprocal movements of the legs and
maintaining a balance between the shoulder,
chest and abdominal muscles.

The third follow up visit focused on age
appropriate intervention strategies to advance
the child to the next level of function. Thera-
pist emphasized on bimanual co ordination,
increasing the strength of the trunk muscles,
equilibrium reactions and structured play in
the home environment with the parents
to promote parent-infant bonding. At every
Int J Physiother Res 2021,9(1):3730-35.
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follow up visit, parents were motivated to
interact and play with the child without any
hindrance by external factors.

At the end of 3 months, these infants were
evaluated for fidgety movements (F) of
Prechtl’s GMA which have a strong predictive
power for future neuromotor impairment

Outcome Measure

Prechtl’s General Movement Assessment
(GMA): Prechtl’s GMA is a qualitative instru-
ment designed by Heinz F R Prechtl et al to
determine the spontaneous motor repertoire
in preterm, term and young infants.This tool
is built on the Gestalt perception of the move-
ment complexity, variability and fluency right
from preterm age (28-35-36 weeks of gesta-
tion), writhing age (upto 6-9 weeks post term
age), till the final fidgety age (upto 5 months
PTA). The tool has been globally used for early
prediction of infants posing a risk of any
neurological dysfunction. It has been authen-
ticated against several clinical evaluation tools
used in infancy and have proved to be a stan-
dardized measure with a strong inter rater and
test- retest reliability (87-93%) [22-27].

However fidgety movements demonstrate a
strong predictive power of 94-100% [20].

Statistical Analysis: The data was analyzed
using R i386.3.5.1 statistical software. Continu-
ous variables were represented in the form of
Mean (SD) and the categorical variables
represented by the frequency table. The Mc
Nemar chi-test was applied to study the
association between the data obtained at two
time points. Per Protocol analysis was used to
study the descriptive statistics of fidgety
movements of 19 infants. Level of significance
was considered 5% (p<0.05).

RESULTS

Out of 90 infants screened for GMA, a total of
19 infants were recruited for the intervention
program. Table 1 depicts their descriptive
profile of gestational age, gender, birth weight
and the medical diagnosis respectively. It
represents gestational age 35.19 (0.46) with
majority of male infants (57.89%). 52.63%
infants weighed between 1.1-1.5 kg at birth
with mean 1.55(0.34). Table 2 represents a
significant difference between the two time
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frames of GMA depicting a greater proportion
of infants with poor repertoire at 40 weeks
who initially presented with normal General
Movements. The per protocol analysis depicts
78.95% infants with normal fidgety movements
post intervention at 3 months of age, 10.53%
with sporadic fidgety movements, 5.26% with
absent fidgety movements (Table 3).

Table 1: Descriptive statistics of 19 infants according
to age, gender and birth weight.

Factor Subcategory Frequency Mean (SD)
<34 0
Gestational Age 34-35 13(68.42%)  35.19(0.46)
35-36 6(31.58%)
Boys 11(57.89%)
Gender ]
Girls 8(42.11%)
. . <1 3(15.79%)
Birth weight of
infant 1.1-1.5 10(52.63%) 1.55(0.34)
>1.51 6(31.58%)

Table 1 depicts their descriptive profile of
gestational age, gender, birth weight and the
medical diagnosis respectively. It represents
gestational age 35.19(0.46) with majority of
male infants (57.89%). 52.63% infants weighed
between 1.1-1.5 kg at birth with mean
1.55(0.34).

Table 2: Difference in the abnormalities of GMA at two
time frames.

General Movement GMA at35-36 GMA at 38-40

P-value
Assessment (GMA) weeks weeks
Poor repertoire 16(84.21%) 19(100%)
0.0023*
Normal 3(15.79%) 0

Table 2 represents a significant difference
between the two time frames of GMA depict-
ing a greater proportion of infants with poor
repertoire at 40 weeks who initially presented
with normal General Movements.

Table 3: Descriptive statistics of 19 infants for fidgety
movements at 3 months post term age.

Normal(F+) 15(78.95)
Absent(F-) 1(5.26)
Sporadic (F-) 2(10.53)
Lost to follow up 1(5.26)

Table 3 represents the per protocol analysis
depicts 78.95% infants with normal fidgety
movements post intervention at 3 months of
age, 10.53% with sporadic fidgety movements,
5.26% with absent fidgety movements.

DISCUSSION

Statistically significant results were obtained
with majority of infants demonstrating normal
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fidgety movements post intervention at 3
months of age. There was a significant change
in GMA between 2 time points highlighting the
importance of the writhing and fidgety age
which are the major phases of neural
transformation. The per protocol analysis for
19 infants showed 78.95% of infants with
normal fidgety movements highlighting the
effectiveness of 12 weeks of IHBP. The inter-
vention emphasized on age appropriate
tailor made program with gradually challeng-
ing the infant to the next level of function
during scheduled follow up visits. Considering
the previous successful intervention programs
[5-9], the IHBP incorporated multimodal
stimulation, postural techniques of NDT and
facilitation of righting and equilibrium
reactions to augment the infant’s potential.

However, there was heterogeneity among
previous research trials regarding the follow
up period, effective dosage of the interven-
tion program and a sensitive measure to
detect at risk infant. As per previous
meta-analytical studies and randomized
controlled trials [28], there was a variation in
the length of the intervention program. The
intervention approach had proven effective
but did not include a standard dosage for the
delivery of the program. Hence, the present
study aimed to concentrate on the standard-
ization of the duration of intervention which
proved to be useful for the infant’s develop-
ment. During this time period, encouragement
was provided to the parents about the
importance of early intervention, regular
monitoring of infants during follow up visits,
modifications of the home environment to
meet the infant’s needs, different handling
positions and emphasis on play were the
major requisites. Also, the family interaction
with the infant may have had an impact on
neurodevelopment outcome as neuroplasticity
is enhanced during the early years of infancy.
This supports the COPCA intervention which
delivered the program for 12 weeks and
demonstrated significant correlations between
contents of intervention and outcome at 18
months.

However for delivering an appropriate quality
of intervention program, an outcome measure
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sensitive enough to detect subtle changes in
the young brain is essential. Majority of the
trials have reported the use of standardized
clinical examination tools like BSID, Denver 2,
TIMP, AIMS, PDMS and Griffith Mental
development Scale [18,22] from infancy up to
the post term age. They have been authenti-
cated against Prechtl’s GMA for the diagnosis
of future neuromotor impairments. As
Precthl’s GMA is regarded as the criterion
referenced tool, the two major phases, writh-
ing and fidgety movements have the strongest
predictive power with a strong inter rater and
test retest reliability between 89-93% and 94%
sensitivity to detect the underlying abnormal-
ity [20]. This is well supported by the guide-
lines put forward by Einspieler et al and
several collaborative studies reporting the use
of GMA as an early indicator of neuromotor
abnormalities after perinatal brain lesions
[23]. Fidgety age being the major phase of
neural transformation, post intervention
outcome evaluation was done through the ob-
servation of fidgety movements.

The positive outcome could also attribute to
the interval period provided to the infant for
the stabilization of physiological parameters.
The trajectories of movement repertoire are
important when using Prechtl’s General Move-
ment Assessment as a predictive tool. An
optimum difference noted in the number of
infants displaying abnormal movements at
both the time periods was due to either a
transient or a consistent brain abnormality or
the difference in neural mechanisms. As
general movements are likely to normalize
between the writhing and fidgety age, it would
indicate a transient abnormality which does
not require an intervention program. A
deviation from the normal noted during both
the time frames would indicate a consistent
abnormality of cortical subplate which de-
mands the need for an intervention program.
Therefore, our study also indicates the need
for periodic screening at 35 weeks and 40
weeks to determine the necessity for an inter-
vention program in preterm high risk infants.

Limitations: The study had a small number of
infants with abnormal GM’s who participated
in the intervention program. Low retention rate
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for the intervention follow up visits was noted
due to travel and financial constraints. As the
assessment and intervention were carried out
by the same investigator, there may have a
risk of bias.

CONCLUSION

The individualized home based program was
effective in improving the developmental
outcome of preterm infants. As the present
study found that within 12 weeks of interven-
tion, improvement in the developmental out-
come of the infants was noted. Hence, the
duration of 12 weeks may be an effective
dosage but further studies are desired to
rectify the same.
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