
Introduction
Unfavorable onset of life in the neonatal period can

cause a variety of health problems, ranging from moderate
developmental delays to severe disabling diseases, which
in turn leads to problems with adaptation in society in
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Timely diagnosis of cerebral disorders both in the prenatal period and in the early
neonatal period, as well as early rehabilitation treatment is the basis for the prevention
of childhood disability. To this end, the so-called Early Intervention System is being
introduced in Ukraine. The effectiveness of early intervention techniques directly depends
on timely diagnosis and correctly chosen intervention tactics. Given the high
neuroplasticity of the developing brain, it is advisable to start the elements of
neurodevelopmental therapy from infancy. The aim of the work is to evaluate the
effectiveness of methods of early intervention in children of the first 3 months of life who
have suffered hypoxic-ischemic CNS damage in the neonatal period, by assessing the
main indicators of psycho-motor development. 101 children who were treated in the
neonatal pathology department due to hypoxic-ischemic CNS damage and did not have
concomitant somatic pathology were examined. The children were in the ward for
rehabilitation. To assess the effectiveness of comprehensive rehabilitation in young
children, it is advisable to use adapted for Ukraine scale of Munich functional
developmental diagnostics, which allows to assess the child's development in all major
areas, its harmony and effectiveness of rehabilitation measures during the first 3 years
of life. Statistical processing of the obtained results should be performed in the license
package "Statistica 6.1 for Windows". Timely diagnosis of cerebral disorders both in
the prenatal period and in the early neonatal period, as well as early rehabilitation
treatment is the basis for the prevention of childhood disability. Given the high
neuroplasticity of the developing brain, it is advisable to start the elements of
neurodevelopmental therapy from infancy. The effectiveness of the methods
recommended for use depends on timely diagnosis and correctly chosen intervention
tactics. Assessment of the effectiveness of care for children at risk of deviant
psychomotor development should be based on the application of the criteria and scales
recommended by international expert groups, which are adapted in our country. Signs
of full-fledged early intervention in the region are: perinatal diagnosis of congenital
pathology, timely provision of medical and rehabilitation, social and special pedagogical
services to children aged 0 to 3 years and their families. In order to achieve the set
goals, in our opinion, the priority measures should be steps to implement the national
protocol for care for children with perinatal CNS injuries, approval and implementation
in Ukraine of the modern International Classification of Functioning, Life and Health
Restrictions, providing medical care, rehabilitation and social services for young
children.
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adulthood [9, 28]. According to international experts, in the
future the annual income of persons who had adverse
circumstances at birth will be 1/4 lower than the average,
which is 2 times higher than the cost of their early
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rehabilitation and education [24]. Scientific data show that
early childhood is not only a period of special sensitivity to
various risk factors, but also an important period in life,
when a set of therapeutic measures gives a double return,
and the negative effect of risk factors is mitigated [28]. The
positive effect of comprehensive care for the child in the
first years of life will be manifested in the future in the form
of better health, well-being, higher learning ability and
higher income. Services and measures to maintain the
health of young children are an important condition for
preserving the potential of each individual throughout his
life and the potential of the generation as a whole [9].

The incidence of the nervous system, which leads to
disability and maladaptation of children, in 70-80 % of cases
due to perinatal factors. Among the factors affecting children
in the perinatal period, hypoxia is one of the most common
[1, 4, 5]. In essence, hypoxic-ischemic encephalopathy (HIE)
is a post-stroke encephalopathy [1, 5, 16]. HIE is a term
used to describe a set of complex physiological, cellular
and molecular changes that occur due to impaired oxygen
supply to the brain [8]. HIE causes severe lifelong morbidity,
including cerebral palsy and premature mortality [4, 19].
According to Barashnev Y. I. [3], timely diagnosis of cerebral
disorders both in the prenatal period and in the early
neonatal period, as well as early rehabilitation treatment is
the basis for the prevention of childhood disability.

To this end, the so-called Early Intervention System is
being introduced in Ukraine. Early intervention - all types of
activities aimed at child development and parental support,
which are carried out immediately and immediately after
determining the status and level of development of the child
(European Organization for Early Intervention, 1993) [10,
28]. The Early intervention program was first developed in
the United States and Western Europe for children in their
first 3 years of life. Its purpose is to detect deviations in the
child's development as early as possible and provide
appropriate assistance to the child and his family [2]. Early
intervention is aimed at developing all the basic skills of
the child. These include motor development, cognitive and
communication skills, self-care and the development of
the socio-emotional sphere. The philosophy of early
intervention is based on the focus on the family in which
the child lives, the priority of the child's interests, respect
for its problems, taking into account the circumstances of
life and family values [9, 13].

There are no official statistics on the number of children
in need of early intervention in Ukraine. The experience of
developed countries shows that 13-18 % of children in the
first 3 years of life have developmental disabilities and need
qualified care [28]. In Ukraine, to assess the adequacy of
motor development of the child, health workers are guided
by the order of the Ministry of Health № 149 "Clinical protocol
of medical care for a healthy child under 3 years" from
2008 [21]. The international assessment of the state of
assistance to children also indicates the need to further
improve the provision of assistance to children with

disabilities (recommendations of the UN Committee on
the Rights of the Child 2011 and 2014) [10]. The
development of the Concept of Social Pediatrics in Ukraine
(Resolution of the Committee of the Verkhovna Rada of
January 13, 2015 № 96-VIII) is a logical consequence of
these recommendations [20]. Priority areas, according to
this Concept are: prevention of disabling pathology in
children; formation of a single rehabilitation space around
the child and his family by forming a single system of
rehabilitation institutions at different levels.

Rehabilitation of children with organic damage to the
nervous system aims to prevent or reduce the effects of
organic damage to the CNS and improve the social
integration of the child. To achieve this goal, it is advisable
to involve in the process of diagnosis and recovery of the
child a multidisciplinary team of specialists, in particular, a
neonatologist, neurologist, medical psychologist,
ophthalmologist, orthopedist and physical therapist [20,
22]. The main provisions of specialized care for children
are reflected in the "Unified clinical protocol of primary,
secondary (specialized) and tertiary (highly specialized)
medical care and medical rehabilitation of children with
movement disorders" [22].

To work with newborns and young children, it is
advisable to use a comprehensive approach to
neurorehabilitation. An individual rehabilitation program is
developed for each child depending on its needs and
capabilities [3, 6]. A prerequisite is a comprehensive
examination of the child to determine the nature and extent
of brain damage, determine the functional state of the child,
the presence of concomitant somatic pathology and
associated disorders in order to plan further individual
rehabilitation program [6, 15, 21].

In perinatal neurology, the combinations of the author's
neurodeveloping methods and techniques of classical
massage and therapeutic physical training are generally
accepted. Neurodevelopmental therapy (NDT), aimed at
suppressing the activity of pathological tonic reflexes,
translational reactions and motor stereotypes with the
subsequent restoration of statics and motor skills [17, 18].
To achieve optimal sensory-motor and intellectual
development, it is recommended to combine methods of
physical impact with the so-called sensory integration of
the child, ie to influence different areas of perception (sight,
hearing, touch) for better adaptation of the child in the
environment [20, 22].

The aim of the work is to evaluate the effectiveness of
methods of early intervention in children of the first 3 months
of life who have suffered hypoxic-ischemic CNS damage
in the neonatal period, by assessing the main indicators of
psycho-motor development.

Materials and methods
For the purpose of the greatest efficiency of carrying out

methods of early intervention it is expedient to carry out
diagnostics of the psychoneurological status of the child



with the use of valid scales before the beginning of
procedures. The vast majority of methods for assessing the
neurological status of the newborn are aimed at determining
the level of consciousness [6, 20] or assessing the motor
area [20, 22]. At the same time, insufficient attention is paid
to psycho-emotional and pre-speech development, which
does not give a complete picture of the child's neurological
status and possible prognosis. After reaching the 1st year,
the range of diagnostic capabilities is significantly
expanded [17, 26]. Currently, the Munich Functional
Diagnosis of Development (MFDD) meets the requirements
for the assessment of children from birth to 3 years of age
[6, 7]. This technique is aimed at early diagnosis of
abnormalities in the development of the child for a special
correction of the identified pathological changes. First of
all, the method assesses the level of development of the
motor functional system. However, it is possible to assess
the state of perceptual, cognitive, linguistic functional
systems and the state of social interaction. The diagnostic
scale determines the degree of maturity of individual
functional brain systems according to the concept of
developmental neurology. The results of the Munich
diagnostic determine the degree of compliance of the child's
development with his passport age, as well as his
psychophysical age, which is a unique criterion that gives
an objective assessment of corrective measures. In
children with organic lesions of the nervous system,
according to the Munich Diagnosis of Development,
functional systems develop unevenly, which disrupts their
interaction [7]. The results of the examination with the help
of MFDD, along with a clinical neurological examination,
become the basis for the development of an individual
rehabilitation program for a specific child with organic
damage to the nervous system [6, 10].

Test card for assessing the physical and
neuropsychological development of a child in the first year
of life according to the protocol of the Munich Functional
Diagnosis of Child Development is used to test and
determine the psychological age of a child in the first year
of life on scales: crawling, sitting, leaning, grasping,
perception, expressive speech, language comprehension,
social age. The function of language comprehension is
assessed from the 10th month of life [11, 20]. The test card
for assessing the physical and neuropsychological
development of a child 2-3 years of age contains
assessment scales for the age of uprightness, age of fine
motor skills, perception (understanding of relationships),
age of active speech, language comprehension and social
age. The presence or absence of the skill is assessed at
the age when it is acquired by 95 % of children with a
normal rate of development. Both cards are interconnected,
which allows you to monitor the development of each child
from birth to 3 years. This, in turn, allows professionals at
different stages of helping children to understand the
degree of development and dynamics of the formation of
individual skills and the general level of development of

the child, avoiding subjective judgments.
101 children who were treated in the neonatal pathology

department of the Children's Regional Clinical Hospital
due to hypoxic-ischemic CNS damage and did not have
concomitant somatic pathology were examined. The
children were in the ward for rehabilitation treatment at the
age of 1 to 3 months. The course of early rehabilitation was
determined by the pediatric neurologist individually and
contained elements of neurodevelopmental therapy,
selected according to age, general and local massage,
physical therapy and elements of sensory integration. The
main criteria in the choice of early intervention procedures
were the main national and international recommendations
[20, 22, 27].

To assess the effectiveness of rehabilitation in children
in the first 3 months of life, the scale was adapted to the
appropriate age. The presence of each skill was evaluated
in 1 point, and the absence - 0 points, respectively. Thus,
the skill "Crawling" according to MFDD can be assessed
from 0 to 4 points at the end of the 1st month of life. At 3
months, the child can acquire 2 more skills related to the
development of crawling, ie the maximum can be estimated
at 6 points. The "Seat" function in the first month of a child's
life can have a range of 0-4 points, and at the end of the 2nd
from 0 to 5 points, respectively. Thus, the child's skills are
calculated for each of the categories.

To perform statistical processing of the results obtained
during the work, a licensed standard package of
multidimensional statistical analysis applications
"Statistica 6.1 for Windows" (intellectual property of the
Center for New Information Technologies of National Pirogov
Memorial Medical University, Vinnytsya, licensed №
ВXXR901E245722FA) was used.

Results
The first group consisted of 48 children who suffered

from encephalopathy of hypoxic-ischemic origin of
moderate and severe degree and after withdrawal from
the acute period, in addition to drug therapy according to
the protocol received a course of early rehabilitation in the
form of neurodevelopmental therapy and correctional
massage with elements. In addition, an appropriate
sensory background was created for each child in order to
avoid excessive light, sound and sensory stimuli. Children

Table 1. The main indicators of physical development of children
in the study groups (M±m).

Notes: р - the reliability of the differences between the 1st and
2nd groups.

Indicators 1 group (n=48) 2 group (n=53) p

Body weight at birth (g) 3105±182 3040±160 >0.05

Gestational age (weeks) 37.33±2.81 38.7±1.45 >0.05

Full-term (%) 75.01±6.25 71.73±6.17 >0.05

Apgar score 1min. (points) 2.732±0.13 2.661±0.105 >0.05

Apgar score 5min. (points) 5.068±0.143 5.983±0.062 <0.001
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of the 2nd group (n=53) also had encephalopathy of
appropriate severity and were registered in the follow-up
office (Table 1). The course of early rehabilitation was not
carried out for various reasons (mainly due to the parents'
refusal to be hospitalized). Both groups of children did not
have somatic pathology, which could significantly affect the
neurological status. To exclude the influence of additional
factors, the main and control groups included children who
did not need at the time of the study of drug therapy with
drugs that affect the central nervous system. Both groups
of children were registered at the dispensary in the follow-
up room of the Vinnytsia Regional Children's Clinical
Hospital to monitor the health and psychomotor
development of children.

Assessment of psychomotor development on a scale
was conducted at the end of the 1st month of life and in 3
full months (Table 2).

In each of the groups there was an improvement in all
points of development in a full 3 months. For a more
accurate view of the improvement of development in the
full 3 months, the increase in the main indicators of
development was estimated as a percentage (compared
to previous data) (Fig. 1).

Discussion
According to the results, both groups of children had

similar starting positions according to the Munich
Functional Diagnosis of Development. After a
comprehensive rehabilitation program of Early Intervention
in the Department of Neonatal Pathology, the neurological
status of children improved in all categories. The most
pronounced changes were observed in the motor area
(skills of crawling, sitting and walking). Grasping skills,
expressive speech and social age were restored at a slower
pace. At the same time, the characteristics that assess the
age of perception, ie visual and auditory responses, also
progressed more intensively. This may be due to the
elements of sensory integration that were part of the early
rehabilitation complex.

In the group of children who were not able to receive
comprehensive treatment immediately after undergoing
HIE, basic functions were restored at a slower pace.
Moreover, the motor reflex sphere suffered the most. It is
likely that the identified differences may be predictors of
delays in motor, mental or speech development in old age.
Accordingly, it is advisable to monitor children at risk during
the first years of life for timely detection of deviations and
their correction.

According to a British study [15] on the impact of early
development programs on children at high perinatal risk,
the greatest effect was exerted by complex programs with
an impact on the motor, cognitive and sensory areas.
According to the authors, corrective massage and elements
of neurodevelopmental therapy (NDT) meet the principles
of recurrence and enrichment of the environment around
the baby with motor stimuli. In preschool, such children
showed better cognitive abilities compared to those who
had similar circumstances at birth but did not have access
to early rehabilitation. However, excessive sensory stimuli
can have a negative effect on behavior at the age of 2 years.
According to our observations, in the short run, the motor
sphere improves in the first place in comparison with
communication skills. While after 2 years of age the
differences in motor development between the two groups

Table 2. Indicators of psychomotor development of children of the studied groups at the beginning (1st month) and at the end (3rd month)
of the recovery period (M±m).

Notes: р - the significance of differences between 1 and 3 months in the 1st or 2nd groups; р1 - the reliability of the differences in the
indicators of the 1st month between the 1st and 2nd groups; р2 - significance of differences in the indicators of the 3rd month between
the 1st and 2nd groups.

Indicators
1 group (n=48)

p
2 group (n=53)

p p1 p21 month 3 month 1 month 3 month

Crawling 1.854±0.89 3.271±1.003 >0.05 1.962±1.107 2.415±1.083 >0.05 >0.05 >0.05

Sitting 1,354±0,731 2.875±0.850 =0.090 1.603±0.936 2.188±0.984 >0.05 >0.05 >0.05

Walking 1.020±0.532 2.166±0.661 =0.090 1.113±0.601 1.452±0.753 >0.05 >0.05 >0.05

Grasping 1.354±0.782 2.250±0.621 >0.05 1.622±0.851 1.924±0.772 >0.05 >0.05 >0.05

Expressive speech 1.312±0.683 2.354±0.775 >0.05 1.433±0.680 1.867±0.705 >0.05 >0.05 >0.05

Social age 1.229±0.615 2.104±0.562 >0.05 1.207±0.627 1.641±0.726 >0.05 >0.05 >0.05

Age of perception 0.875±0.541 2.229±0.763 =0.070 1.056±0.662 1.792±0.918 >0.05 >0.05 >0.05

Fig. 1. The ratio of growth of the main indicators of development.
Blue shows the results in the 1st group, red - in the 2nd group.
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of children are less noticeable. Most likely, with age, the
effectiveness of the impact on the motor sphere decreases,
which requires further observation. Spittle A. and Treyvaud K.
[25] emphasize the importance of selecting a set of procedures
that affect different areas of development. In addition, they
point out the importance of education and involvement in the
early rehabilitation of the child's parents, as well as the creation
of a favorable sensory environment at home. No component
of early intervention can be identified as the most effective.

Italian authors used EEG data to assess the effects of
newborn massage and obtained improvements in its
structure [12]. Their programs for "enrichment of motor
space" have shown a positive impact on both motor and
mental development in the long run [23].

The authors of a large systematic review of 2016 on early
intervention note that the impact on the damaged brain in
the neonatal period is required as early as possible due to
its high plasticity [14]. They also note the greatest effect of
the early intervention system on cognitive development
compared to motor in the long run. While our results 3 months
after the intervention showed a predominant effect on motor
area and perception. Such data may also indicate an
inextricable link between the quality of perception and mental
development. Which in turn shows the need to include in the
rehabilitation system elements of sensory integration.
Hadders-Algra M. et al. [14] showed that the isolated use of
neurodevelopmental therapy or other author's techniques
does not give the desired result. While the combination of
different influences improves both the motor and cognitive
spheres of the child's development, similar to our results.
The authors note that the system of early intervention gives
greater prospects to full-term infants who have suffered from
encephalopathy. While premature births with periventricular
leukomalacia, quite often give a picture of cerebral palsy in
old age. The review also emphasizes the importance not
only of periodic professional rehabilitation courses, but also
of enriching the child's living environment and teaching
parents the elements of early intervention. The main
conclusions of the authors, analyzing 13 major works in the
world at that time on early intervention, are as follows: early
intervention affects motor and mental development, the
dosage of intervention is crucial and parental involvement in

the rehabilitation of the child improves family well-being.
Our conclusions on the early effects of the intervention
system are quite consistent with those presented and need
to be continued in the longer term.

At present, there is no consensus in the world on specific
recommendations on the scope and methods of early
intervention. But the work carried out to assess various areas
of child development after the application of interventions in
different countries, like ours, give encouraging results. Most
authors are inclined to believe that early intervention should
be started as soon as the child's condition allows and
selected according to its needs [25]. Existing normative
documents in Ukraine on the rehabilitation of children with
organic CNS damage apply mainly to those who have already
developed neurodevelopmental disorders [20, 22]. Clinical
guidelines for infants with a high potential risk of motor,
mental or speech developmental disorders need to be
developed immediately.

Conclusions
1. Adverse onset of life, in particular perinatal hypoxic-

ischemic encephalopathies, is one of the factors of poor
adaptation in society, high morbidity and low future incomes.

2. The system of early intervention (Earlyintervention-
programs) is generally accepted in the civilized world. Its
principles and principles should be implemented in Ukraine
for the purpose of social adaptation of children who have
suffered perinatal CNS damage.

3. To assess the effectiveness of comprehensive
rehabilitation in young children, it is advisable to use adapted
for Ukraine scale of Munich functional developmental
diagnostics, which allows to assess the child's development
in all major areas, its harmony and effectiveness of
rehabilitation measures during the first 3 years of life.

4. The development of a national Early Intervention
Strategy is relevant and in line with current trends.

5. One of the possible options for solving this problem
may be the creation of follow-up departments at children's
institutions of the III level of medical care. But their effective
functioning is possible under the condition of full-fledged
work as centers of early intervention with proper staffing
and technical support.
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