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Summary

The transition from nonverbal to verbal communication in children is significantly influenced by the maternal secondary
signaling system. Current geopolitical and health crises, such as the war in Ukraine and post-COVID-19 syndrome, exacerbate
maternal stress and may affect mother-child interactions and child development.

Aim. The purpose of this study is to examine differences in the activity of the second signaling system between mothers who
report difficulties perceiving their children and those who do not, and to understand the impact of these differences on mother-
child interactions during the child’s verbal developmental period.

Materials and methods. The study involved 184 mothers, divided into two groups: 98 mothers who reported difficulties in
perceiving their children and 86 mothers who did not. The The Questionnaire for Assessing the Activity of the Second Signal
System (Language and Cognitive Test: How Well Do You Understand and Communicate?) (Lunov, 2023) was used to evaluate
the activity of the second signal system across eight subscales corresponding to different cytoarchitectonic fields. Independent
samples t-tests were conducted to compare the mean scores of each subscale and the overall integral index between the groups.

Results. Significant differences were found on all subscales and the integral index, indicating notable discrepancies in the
activity of the second signaling system between the two groups. Mothers who reported difficulties had consistently lower scores,
highlighting the need for targeted interventions to support their communication and interaction with their children.

Discussion. The findings highlight the critical role of the second signaling system in maternal perception and interaction.
The combined effects of war-induced trauma and post-COVID-19 syndrome exacerbate these challenges and underscore the
need for comprehensive support programs. Findings from studies underscore the importance of addressing transgenerational
attachment factors and maternal mental health to improve mother-child relationships and promote healthy developmental
outcomes.
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Introduction

The transition from nonverbal to verbal communication is
acritical milestone in a child’s development that is significantly
influenced by the mother’s ability to process and interpret
language. Ivan Pavlov’s concept of the second signal system
emphasizes the importance of symbolic language in human
communication and cognitive functions [14]. The second
signal system includes brain regions such as Broca’s area,
Wernicke’s area, prefrontal cortex, and parietal regions that
are essential for speech production, language comprehension,
higher cognitive functions, and sensory integration.

Effective functioning of these brain regions is critical
for mothers to engage in clear and supportive verbal
communication with their children. Mothers with a highly
active second signaling system are able to articulate thoughts
clearly, understand their child’s emerging language skills, and
respond appropriately, thereby creating a nurturing environment
conducive to the child’s linguistic and cognitive growth.
Conversely, dysfunction in these brain regions can impede
communication, leading to misunderstandings and emotional
disconnects that can adversely affect a child’s development.

Understanding the impact of the maternal second-
signaling system on mother-child interactions is essential
for developing targeted interventions to support mothers
experiencing difficulties during this critical period.
Previous research by Grygorieva (2021) underscores the
importance of transgenerational attachment factors and

108

their influence on maternal-child relationships, particularly
in families with children with cerebral problems [4]. This
research highlights how inappropriate separation in the
mother-daughter dyad can lead to pathological interaction
patterns and emphasizes the need for comprehensive
support programs tailored to these families.

Additionally, studies such as Neukel et al. (2019) and
Sieratzki and Woll (2002) have explored the complexity of
maternal neural processing and its impact on child perception
[9,12]. Neukel et al. (2019) demonstrated that early life
maltreatment affects the neural processing of a mother’s own
child’s facial emotions, suggesting the need for additional
support for mothers with adverse early experiences. Sieratzki
and Woll (2002) highlighted the role of cradling preferences
and hemispheric asymmetry in mother-infant interactions,
suggesting that early sensory experiences significantly shape
neural pathways and emotional bonds [9,12].

In addition to these challenges, the ongoing war in Ukraine,
coupled with the aftermath of the COVID-19 pandemic, has
exacerbated the psychological stress experienced by mothers.
Recent studies have shown that Russian military aggression
has had a profound impact on the mental health of Ukrainian
adolescents, with broader implications for family dynamics
and maternal well-being [6]. Constant exposure to war-
related stressors, along with post-COVID-19 syndrome,
exacerbates microsocial stress and leads to significant
neuropsychological and behavioral disorders. Mothers are
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among the most vulnerable groups, facing increased risks of
anxiety, depression, and impaired cognitive function [7,8,16].
The combined effects of war-induced trauma and post-
COVID-19 syndrome call for urgent attention to the mental
health needs of mothers. This study aims to examine the
differences in activity of the second signaling system between
mothers who report difficulties in perceiving their children
and those who do not. By analyzing the activity of key brain
regions involved in the second signaling system, this research
seeks to identify specific areas where interventions may
be most effective. The findings will contribute to a deeper
understanding of how maternal neural processing influences
child development and inform strategies to enhance mother-
child interactions to promote healthy developmental outcomes.
The Second Signal System and Its Functions. The
second signaling system, as defined by lvan Pavlov,
involves the processing and interpretation of symbolic
information, such as language. This system allows humans
to communicate, think abstractly, and understand complex
social cues. Pavlov’s ideas about the second signaling system
emphasize its role in providing abstractions of reality that
are critical for human communication and survival [14].
Key brain regions involved in the second signaling
system include Broca’s area, Wernicke’s area, the prefrontal
cortex, and parietal regions (Table 1). Broca’s area,
located in the posterior part of the frontal lobe in the left
hemisphere, is responsible for language production and
grammatical processing. Efficient functioning of Broca’s
area allows for clear articulation and fluent speech, which
are essential for effective communication between mothers
and their children during verbal development [2].
Wernicke’s area, located in the superior temporal
gyrus of the left hemisphere, is involved in understanding

spoken language. This area enables mothers to accurately
understand their child’s speech, facilitating meaningful and
supportive interactions.

The prefrontal cortex plays a critical role in higher
cognitive functions, including planning, decision-making,
and social behavior [11]. It helps mothers interpret
social cues, respond empathically, and manage complex
interactions with their verbally developing children.

Parietal regions are involved in the integration of
sensory information and spatial awareness. These regions
support the ability to process and respond to verbal and
nonverbal communication cues, thereby enhancing mother-
child interactions [10].

Efficient functioning of these brain regions allows for
smooth and effective verbal communication, which is
essential for fostering a strong mother-child relationship
during the child’s transition to verbal communication. Mothers
with an active second-signaling system can facilitate clear
communication, articulate thoughts clearly, and understand
their child’s emerging language skills, promoting a nurturing
environment for cognitive and linguistic growth.

In addition, active second-signaling systems promote
emotional attachment by enabling mothers to use language
to express affection, guidance, and empathy, thereby
strengthening the emotional bond with their child. These
mothers can also support educational development by
engaging in stimulating conversations that introduce new
vocabulary and concepts, thereby supporting the child’s
educational and cognitive development.

Conversely, dysfunction in these brain regions can hinder
communication, leading to frustration and misunderstandings
that can affect the child’s language development and
emotional security.

Table 1

Key Brain Regions and Their Functions

Brain Region

Location

Function

Broca's Area

Posterior part of the frontal lobe

Speech production and grammatical processing

Wernicke's Area

Superior temporal gyrus

Comprehension of spoken language

Prefrontal Cortex

Frontal lobe

Higher cognitive functions, planning, social behavior

Parietal Regions

Parietal lobe

Integrating sensory information, spatial awareness

The Role of Maternal Second Signal System Activity.
The transition from nonverbal to verbal communication is
a critical stage in a child’s development [5]. The maternal
second-signaling system, which is responsible for
processing language and symbols, significantly influences
this transition. An active maternal second-signaling
system facilitates clear articulation, rapid comprehension,
and appropriate responses, thereby creating a nurturing
environment that supports the child’s linguistic and
cognitive growth. Conversely, dysfunction in this system
can impede communication, leading to frustration and
misunderstanding, which can affect the child’s language
development and emotional security.

Effective verbal communication also promotes
emotional attachment and empathy, which are essential for
a secure mother-child relationship [13]. Thus, understanding
and supporting maternal communication skills can improve
interactions, enhance child development, and strengthen the
emotional bond. Pavlov and his students emphasized the

evolutionary and developmental importance of language
and its role in human communication and survival [14].

The mother’s brain plays a crucial role in shaping
the child’s perception, especially in the early stages
of development. According to Fritzsche (2003), brain
asymmetry and its developmental processes are essential
for understanding sensorimotor integration in infants.
This integration is significantly influenced by the mother-
child interaction, especially through visual and spatial
stimuli [3].

Fritzsche (2003) explains that asymmetric inputs from
the left visual field, transmitted through an immature optical
system, lead to the infant’s right hemispheric preference for
processing lower spatial frequencies. This right hemisphere
dominance is critical during early interactions with
the mother, such as rocking and breastfeeding. These
interactions help establish basic neural pathways that
support later hemispheric specialization for tasks such as
language and visuospatial processing [3].
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The study highlights that the asymmetric distribution
of the cannabinoid receptor CBL1 in different brain regions,
such as the right basal ganglia and the left Wernicke’s area,
reflects the brain’s preferences for lateralized functions
such as posture, positioning and language. This epigenetic
development of brain asymmetry unifies multiple aspects
of early mother-child interactions, influencing how the
child processes spatiotemporal information and develops
language and motor skills.

Moreover, Fritzsche (2003) suggests that disruptions in
these processes, as seen in conditions such as schizophrenia,
can lead to a reversal of typical brain asymmetry. This reversal
highlights the fundamental role of early sensory experiences
and maternal influence in normal brain development [3].

Sieratzki and Woll (2002) examine the influence of
maternal behavior on infant perception, specifically through
cradle preferences. Their review indicates a significant left
cradling bias in mothers that cannot be attributed solely to
handedness or proximity to the maternal heartbeat. This bias
is associated with a right hemisphere advantage for processing
emotional communication and social bonding [12].

According to Sieratzki and Woll (2002), asymmetric
input from the left visual field leads to a right hemisphere
preference for processing lower spatial frequencies and
emotional cues in infants. This right hemisphere dominance
is critical during early interactions with the mother,
such as rocking and breastfeeding. These interactions
help establish basic neural pathways that support later
hemispheric specialization for tasks such as language and
visuospatial processing [12].

Left-side cradling enhances the mother’s ability to
monitor and respond to the infant’s facial expressions
and emotional cues, fostering a stronger emotional
bond. The universal preference for left cradling may
be related to the right hemisphere’s specialization in
emotional communication, including speech melody,
facial expressions, and tactile interactions. This preference
supports the infant’s emotional development and
strengthens the mother-infant bond.

In addition, Sieratzki and Woll (2002) note that left
cradling has a calming effect on the infant, whereas right
cradling is more stimulating. This suggests a nuanced role for
maternal cradling in regulating the child’s emotional state.
Left cradling is consistent with the right hemisphere’s role in
social bonding behavior, providing a calming environment
that promotes emotional security and attachment [12].

In summary, the mother’s brain significantly influences
a child’s perceptual development through early asymmetric
sensory inputs and interactions. These early experiences
shape the neural pathways and hemispheric specializations
that underlie critical cognitive and motor functions later in
life. Understanding these dynamics can provide insights
into how to support optimal mother-infant interactions and
address potential developmental challenges.

Neukel et al. (2019) further highlight the complexity
of maternal brain function in shaping child perception,
particularly in mothers with a history of early life
maltreatment (ELM). In their study, they investigated how
ELM affects the neural processing of a mother’s own child’s
facial emotions. Using functional magnetic resonance
imaging (fMRI), the study compared mothers with and
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without a history of ELM as they recognized happy, sad,
and neutral faces of their own and an unfamiliar child [9].

The results showed that mothers with ELM showed
increased activations in brain regions associated with
mentalizing (superior temporal sulcus, precuneus) and the
mirror neuron network (inferior parietal lobule), as well
as in the visual face processing network (cuneus, middle
temporal gyrus) in response to their own child’s happy faces.
This suggests that mothers with ELM may engage in more
effortful processing and cognitive empathic mentalizing to
interpret their child’s emotional expressions. This increased
cognitive effort may indicate a compensatory mechanism to
maintain maternal empathy despite the challenges posed by
their own early adverse experiences.

The findings of Neukel et al. (2019) underscore that
early life experiences can have long-lasting effects on
maternal neural processing of emotional cues, affecting
mother-child interactions. Mothers with a history of ELM
may require additional support to foster effective emotional
communication and attachment with their children,
highlighting the importance of addressing early trauma in
maternal mental health interventions [9].

In summary, the mother’s brain significantly influences
a child’s perceptual development through early asymmetric
sensory inputs and interactions. Understanding the impact of
early life maltreatment on maternal neural processing may
provide insights into how to support optimal mother-child
interactions and address potential developmental problems.

Hypotheses on the Influence of the Second
Signal System on Maternal Perception of Verbally
Developing Children. The second signaling system,
which is responsible for processing and interpreting
symbolic information such as language, plays a critical
role in shaping maternal perception and interaction
with a child who has transitioned to the verbal stage of
development. The following hypotheses outline how an
active or dysfunctional second signaling system may
influence a mother’s ability to perceive and respond to her
child’s verbal communication (Table 2).

1. Enhanced Verbal Interaction

Mothers with a highly active second signal system are
likely to engage more effectively in verbal interactions with
their children. They can process complex linguistic inputs,
understand subtle verbal cues, and respond appropriately,
thereby fostering a rich linguistic environment that supports
the child’s ongoing language acquisition and cognitive
growth.

2. Emotional Attunement

An active second signaling system enhances a mother’s
ability to interpret and respond to the emotional content of
her child’s speech. This emotional attunement is critical for
the development of a secure mother-child bond and helps
the child feel understood and valued, which is essential for
emotional and psychological development.

3. Cognitive Support

Mothers with well-functioning second signaling
systems are better equipped to provide cognitive stimulation
through conversation. They can introduce new vocabulary,
explain complex concepts, and engage in intellectually
stimulating discussions that support the child’s educational
and cognitive development.
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Table 2

The Influence of the Second Signal System on Maternal Perception of Verbally Developing Children

Aspect of Interaction Active Second Signal System

Dysfunctional Second Signal System

development.

Mothers with a highly active second signaling | Mothers with dysfunction in their second signaling
system are generally more adept at verbal system may struggle with verbal communication.
communication. They can articulate thoughts Problems such as difficulty articulating thoughts,

Facilitating Verbal clearly, understand their child’s speech quickly, |understanding complex sentences, or responding
Communication and respond appropriately. This ability fosters | promptly can hinder effective communication
a nurturing and responsive environment that with their child. This can lead to frustration and
promotes the child’s language and cognitive misunderstandings that can affect the child’'s

language development and emotional security.

signaling system may have difficulty

Mothers with dysfunction in their second

communicating verbally. Problems such as system may find it difficult to keep up with
Understanding and | difficulty articulating thoughts, understanding their child’s rapid language development.
Interpreting Child’s | complex sentences, or responding promptly Misunderstandings and miscommunications
Speech can hinder effective communication with may become common, which can discourage

their child. This can lead to frustration and the child from engaging in verbal exchanges

misunderstandings that can affect the child’s and slow his or her language progress.
language development and emotional security.

Mothers with a dysfunctional second language

secure attachment.

Effective verbal communication is critical to
emotional bonding. Mothers who can clearly
Emotional Bonding |[express affection, guidance, and empathy help
and Empathy their children feel understood and valued. This
strengthens the emotional bond and promotes

Difficulties in verbal expression can lead to

an emotional disconnect. Children may feel
misunderstood or neglected, which can strain
the mother-child relationship and affect the
child’s emotional development and self-esteem.

Mothers with a strong second language

Educational Support
and Cognitive
Stimulation

can better support their child’s educational
needs. They can engage in rich, stimulating
conversations, introduce new vocabulary, and
explain complex concepts in an accessible way
that enhances the child’s cognitive development.

Educational support may be less effective if the
mother struggles with verbal communication.
Limited verbal interaction can reduce cognitive
stimulation and hinder the child’s academic
progress and intellectual curiosity.

4. Social Communication

Effective processing of verbal information allows
mothers to model appropriate social communication
skills. Children learn by example, and mothers with active
secondary signaling systems can demonstrate effective
conversation techniques, conflict resolution, and empathy
through their interactions.

Conversely, a dysfunctional second signal system may
hinder these processes:

— Communication Barriers. Mothers with impairments
in their second signal system may struggle with articulating
thoughts, understanding complex sentences, or responding
promptly, which can lead to communication breakdowns
and misunderstandings. This can negatively impact the
child’s language development and emational security.

— Reduced Emotional Connection. Difficulties in
verbal expression may lead to emotional disconnects.
Children might feel neglected or misunderstood, which can
strain the mother-child relationship and impede the child’s
emotional development.

— Limited Cognitive Engagement. If a mother has
trouble with verbal communication, she may not be able to
provide the necessary linguistic and cognitive stimulation.
This limitation can affect the child’s academic progress and
intellectual curiosity.

By understanding these potential influences, interventions
can be designed to support mothers in enhancing their
second-signaling system abilities, thereby fostering
better mother-child interactions and promoting healthy
developmental outcomes for their children.

Neukel et al. (2019) further highlight the complexity
of maternal brain function in shaping child perception,
particularly among mothers with a history of early life
maltreatment (ELM). In their study, they investigated how
ELM affects the neural processing of a mother’s own child’s
facial emotions. Using functional magnetic resonance
imaging (fMRI), the study compared mothers with and
without a history of ELM as they recognized happy, sad,
and neutral faces of their own and an unfamiliar child [9].

The results showed that mothers with ELM showed
increased activations in brain regions associated with
mentalizing (superior temporal sulcus, precuneus) and the
mirror neuron network (inferior parietal lobule), as well
as in the visual face processing network (cuneus, middle
temporal gyrus) in response to their own child’s happy faces.
This suggests that mothers with ELM may engage in more
effortful processing and cognitive empathic mentalizing to
interpret their child’s emotional expressions. This increased
cognitive effort may indicate a compensatory mechanism to
maintain maternal empathy despite the challenges posed by
their own early adverse experiences.

The findings of Neukel et al. (2019) underscore that
early life experiences may have long-lasting effects on
maternal neural processing of emotional cues, affecting
mother-child interactions. Mothers with a history of ELM
may require additional support to foster effective emotional
communication and attachment with their children,
highlighting the importance of addressing early trauma in
maternal mental health interventions [9].
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In summary, the mother’s brain significantly influences
a child’s perceptual development through early asymmetric
sensory inputs and interactions. Understanding the impact of
early life maltreatment on maternal neural processing may
provide insights into how to support optimal mother-child
interactions and address potential developmental problems.

The second signaling system, responsible for processing
and interpreting symbolic information such as language
(Biferno, 2021), plays a critical role in shaping maternal
perception and interaction with a child who has transitioned
to the verbal stage of development. The following
hypotheses outline how an active or dysfunctional second
signaling system may influence a mother’s ability to
perceive and respond to her child’s verbal communication.

Materials and Methods. Participants. The study
involved 184 mothers who were divided into two groups.
Group 1 consisted of 98 mothers who reported difficulties
in perceiving their children during the transition to the
verbal stage of development. Group 2 consisted of 86
mothers who did not report such difficulties.

Assessment Tool. The Questionnaire for the Assessment
of the Activity of the Second Signalling System (Language
and Cognitive Test: How Well Do You Understand and

Communicate?) (Lunov, 2023) was used to assess the
activity of the second signalling system. This questionnaire
includes eight subscales, each corresponding to different
cytoarchitectonic fields related to the functions of the second
signal system. Each subscale contains 10 questions scored
on a scale from -3 to +3. The total score for each subscale
ranges from-30 to +30. An overall integral index is calculated
by summing the scores of all subscales and dividing by 240.

Procedure. Participants completed the questionnaire
and their scores were analyzed to determine differences
between the two groups. A t-test was used to compare the
mean scores of each subscale and the total integral index
between the groups.

Statistical Analysis. Independent samples t-tests
were performed for each subscale and integral index to
determine statistically significant differences between the
two groups. The significance level was set at p < 0.05.

Results. The comparison of the subscale and integral
index scores between the two groups of mothers — those
who reported difficulties in perceiving their children
and those who did not — revealed significant differences
in all measured domains. The results of the t-tests are
summarized in Table 3.

Table 3

Comparison of Subscale and Integral Index Scores Between Mothers Reporting Perception Difficulties and
Those Without Perception Difficulties Using t-Test

Subscale Group 1 Mean (SD) | Group 2 Mean (SD) | t-value | p-value
Language Production (Field 44) -15.2 (6.3) 10.4 (5.8) 12.34 <0.001
Grammatical Processing (Field 45) -12.7 (7.1) 12.1 (6.9) 11.56 <0.001
Language Comprehension (Field 22) -13.4 (5.9) 14.3 (6.2) 13.22 | <0.001
Text Processing (Field 39) -14.8 (6.0) 13.7 (5.4) 12.89 | <0.001
Phonological Processing (Field 40) -11.9 (6.2) 11.6 (6.0) 10.88 | <0.001
Planning and Coordination (Field 6) -13.2 (6.7) 14.0 (5.9) 12.45 <0.001
Working Memory and Abstract Thinking (Fields 9 and 46) -12.4 (6.5) 13.2 (6.3) 11.98 <0.001
Face and Object Recognition (Field 37) -13.7 (5.8) 12.9 (6.1) 12.11 <0.001
Integral Index -106.3 (33.7) 102.2 (32.6) 14.56 <0.001

These results highlight statistically significant
differences across all subscales and the integral index,
indicating notable discrepancies in the activity of the second
signaling system between mothers who report difficulties in
perceiving their children and those who do not.

In the area of language production, mothers who
reported perception difficulties had a significantly lower
mean score (M =-15.2, SD = 6.3) than mothers without
perception difficulties (M = 10.4, SD = 5.8). The t-test
showed a significant difference between the groups,
t(182) = 12.34, p < 0.001.

For grammatical processing, mothers with perceptual
difficulties had a mean score of -12.7 (SD = 7.1),
whereas mothers without difficulties had a mean score
of 12.1 (SD = 6.9). This difference was statistically
significant, t(182) = 11.56, p < .001.

The language comprehension subscale also showed
significant differences, with mothers reporting difficulties
scoring —13.4 (SD = 5.9) and those without difficulties
scoring 14.3 (SD = 6.2). The t-value of 13.22 and the
p-value of <0.001 indicate a highly significant difference.

In word processing, mothers with perceptual difficulties
scored —=14.8 (SD = 6.0) compared to 13.7 (SD =5.4)

112

for mothers without difficulties. The t-test confirmed
a significant difference, t(182) = 12.89, p < 0.001.

For the Phonological Processing subscale, scores
were —=11.9 (SD = 6.2) for mothers with difficulties and
11.6 (SD = 6.0) for mothers without difficulties, with
a t-value of 10.88 and a p-value of <0.001, indicating
a significant difference.

The Planning and Coordination (scores indicated
that mothers with perceptual difficulties had a mean
of -13.2 (SD = 6.7), while those without had a mean
of 14.0 (SD = 5.9). This difference was statistically
significant, t(182) = 12.45, p < .001.

On the Working Memory and Abstract Thinking subscale,
mothers reporting difficulties scored—12.4 (SD = 6.5) compared
to 13.2 (SD = 6.3) for mothers without difficulties. The t-test
showed a significant difference, t(182) = 11.98, p < 0.001.

Face and object recognition scores were—13.7 (SD = 5.8)
for mothers with perceptual difficulties and 12.9 (SD = 6.1)
for those without. The t-value of 12.11 and the p-value of
<0.001 confirmed a significant difference.

Finally, the Integral Index showed a strong contrast
between the two groups. Mothers who reported difficulties
had an Integral Index of —106.3 (SD = 33.7), while those



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

without difficulties had an index of 102.2 (SD = 32.6). The
t-test showed a highly significant difference, t(182) = 14.56,
p <0.001.

These findings highlight significant differences in
the activity of the second signaling system between
mothers who report difficulties in perceiving their children
and those who do not. The consistent pattern of lower
scores on all subscales and the integral index for mothers
with perception difficulties underscores the need for
targeted interventions to help these mothers improve their
communication and interaction with their children.

Discussion. The results of this study reveal significant
differences in the activity of the second signaling system
between mothers who report difficulties in perceiving their
children and those who do not. The findings highlight
the critical role that the second signaling system plays
in maternal perception and interaction with verbally
developing children. These findings are consistent with
and extend the understanding of maternal-child interactions
discussed in the context of Grygorieva’s (20-21) research
on transgenerational attachment factors in families with
cerebral problems [4].

The substantial differences in the Language Production
and Grammatical Processing subscales suggest that mothers
with difficulties have significant challenges in these areas.
These challenges are likely to impair their ability to articulate
thoughts clearly and construct grammatically correct
sentences, which are essential for effective communication.
As a result, the children of these mothers may not receive
the linguistic stimulation necessary for optimal language
development. This underscores the importance of providing
targeted support to improve the verbal communication
skills of these mothers. Grygorieva’s (2021) findings about
the distorted image of the child as a neuropsychological
phenomenon further emphasize the need to address these
communication deficits in order to prevent the development
of pathological interaction patterns [4].

The lower scores on the language comprehension
subscale for mothers with difficulties indicate that they have
difficulty understanding their child’s speech. This may lead
to frequent misunderstandings and ineffective interactions,
which can negatively affect the child’s language acquisition
and cognitive growth. Interventions that focus on improving
maternal comprehension skills may be beneficial in
promoting better mother-child communication. Grygorieva
(2021) also noted the importance of understanding
individual psychological and microsocial factors in
attachment formation, and suggested that improving
mothers’ language comprehension could enhance their
ability to respond sensitively to their child’s needs [4].

Differences in text processing and phonological
processing highlight the broader impact of second signaling
dysfunction on different aspects of language and literacy.
Mothers who struggle in these areas may find it difficult
to engage in activities such as reading to their children or
helping with homework that are critical to academic success.
Programs aimed at improving these specific skills could
help bridge this gap and support the child’s educational
development. Grygorieva (2021) noted the importance of
maternal involvement in dynamic activities, such as reading,
to support children’s cognitive and language development [4].

The significant differences in planning and coordination
(suggest that mothers with difficulties may also face
challenges in organizing and carrying out daily tasks. This
may affect their ability to manage household routines and
effectively support their child’s developmental needs.
Improving these mothers’ executive functioning skills
could lead to better overall family dynamics and a more
structured environment conducive to child development.
Grygorieva (2021) highlighted the role of maternal motor
activity and congruence in self-perception patterns in
supporting child rehabilitation, suggesting that improved
planning and coordination could enhance mothers’ ability
to provide consistent care.

Lower scores on the Working Memory and Abstract
Thinking subscales indicate that mothers with perceptual
difficulties may struggle with tasks that require sustained
attention and complex problem solving. This may affect their
ability to engage in meaningful conversations that stimulate
their child’s cognitive development. Cognitive training
programs designed to enhance working memory and abstract
thinking in these mothers could be instrumental in improving
their interactions with their children. Grygorieva’s (2021)
findings on the relationship between maternal anxiety and
cognitive processing suggest that reducing anxiety through
targeted interventions could improve these cognitive skills [4].

The differences in face and object recognition suggest
that mothers with perceptual difficulties may have difficulty
recognizing and interpreting facial expressions and visual
cues. This may hinder emotional attachment and empathy,
which are critical components of a secure mother-child
relationship. Interventions that focus on improving visual
and emotional recognition skills may enhance maternal
sensitivity and emotional attunement. Grygorieva (2021)
identified the importance of sensory-imaginative interactions
in mother-child dyads, particularly in families with cerebral
problems, and emphasized the need for interventions that
support visual and emotional recognition [4].

The stark contrast in the Integral Index between the two
groups underscores the overall impact of second-signal
system dysfunction on maternal perception and interaction.
Mothers who report difficulties exhibit a comprehensive
deficit across all measured domains, indicating a pervasive
challenge that affects multiple aspects of their interactions
with their children. Grygorieva’s (2021) research supports
the notion that early life experiences and transgenerational
factors play a significant role in shaping these interaction
patterns, highlighting the need for comprehensive support
programs [4].

Implications and Recommendations. The results
of this study underscore the need for comprehensive
support programs tailored to mothers who have difficulty
perceiving their children during the transition to the verbal
stage of development. Such programs should include:

1. Communication skills training. To improve language
production, grammatical processing, and comprehension.

2. Cognitive Skills Training. Targeting working memory;,
abstract thinking, planning, and coordination.

3. Emotional and Visual Recognition Training. To
improve recognition of faces and objects and to promote
better emotional attachment.
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4. Educational Support. Provides resources and strategies
to help mothers engage in educational activities with their
children.

By addressing these specific areas, we can help these
mothers overcome their challenges and provide a nurturing and
stimulating environment for their children’s development. The
need for continued neuropsychological research on mothers
and their relationships with their children is further supported
by the findings of Grygorieva (2021). This research identified
transgenerational attachment factors in families with children
with cerebral problems and demonstrated that inappropriate
separation in the mother-daughter dyad leads to pathological
patterns of interaction with one’s own children. Grygorieva
(2021) also conceptualized the distorted image of the child
as a neuropsychological phenomenon and emphasized the
importance of understanding individual, psychological, and
microsocial factors in attachment formation in families with
children with cerebral palsy [4].

These findings underscore the importance of studying
maternal neural processing and its impact on child
perception, and emphasize the need for tailored interventions
to support mother-child interactions and promote healthy
child development.

Practical Implications. Understanding the impact
of the maternal second-signaling system on mother-infant
interactions can guide interventions and support strategies:

1. Parent training programs. Tailored programs can
help mothers improve their verbal communication skills,
thereby fostering better interactions with their children. By
focusing on improving language production, grammatical
processing, and comprehension, these programs can
help mothers articulate their thoughts more clearly and
understand their children’s speech more effectively. This
can lead to more meaningful and supportive interactions that
promote the child’s language and cognitive development.

2. Early intervention. Identifying and addressing maternal
communication difficulties early can mitigate potential negative
effects on child development. Early intervention can focus on
improving the mother’s ability to understand and respond to
her child’s verbal cues, which is critical during the transition
to the verbal stage. This proactive approach can help prevent
misunderstandings and communication breakdowns and
ensure a supportive environment for the child’s development.

3. Support groups. Providing platforms for mothers
to share experiences and strategies can enhance their
communication skills and parenting effectiveness. Support
groups can provide a space for mothers to learn from each
other’s experiences and gain new insights into managing
their communication difficulties. These groups can also
provide emotional support, reducing feelings of isolation
and stress, which can further improve the mother’s ability
to interact positively with her child.

4. Improving cognitive and emotional skills. Programs
that target cognitive skills such as working memory,
abstract thinking, and planning can help mothers manage
daily tasks more effectively and engage in more stimulating
interactions with their children. In addition, emotional
recognition training can improve a mother’s ability to
interpret and respond to her child’s emotional cues, thereby
fostering a secure and empathic relationship.
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5. Parenting support. Providing resources and strategies
to help mothers engage in educational activities with their
children can support the child’s academic development.
This may include tips on reading together, helping with
homework, and incorporating learning into everyday
activities. By improving the mother’s ability to support
her child’s education, these interventions can improve the
child’s learning outcomes and overall development.

6. Neuropsychological interventions. Tailored
neuropsychological interventions based on the mother’s
specific needs can address underlying cognitive and
emotional challenges. These interventions may include
cognitive-behavioral therapy, mindfulness training, and
stress management techniques to help mothers manage
anxiety and improve cognitive functioning.

Theoretical Justification. The need for continued
neuropsychological research on mothers and their
relationships with their children is further supported by the
findings of Grygorieva (2021) [4]. This research identified
transgenerational attachment factors in families with children
with cerebral problems and demonstrated that inappropriate
separation in the mother-daughter dyad leads to pathological
patterns of interaction with one’s own children. Grygorieva
(2021) also conceptualized the distorted image of the child
as a neuropsychological phenomenon, emphasizing the
importance of understanding individual, psychological, and
microsocial factors in attachment formation in families with
children with cerebral palsy.

These findings underscore the importance of studying
maternal neural processing and its impact on child
perception, and emphasize the need for tailored interventions
to support mother-child interactions and promote healthy
child development. By addressing the neuropsychological
aspects of maternal behavior, we can develop more effective
strategies to enhance the mother-child relationship and
support the child’s overall well-being.

Conclusion. The activity of the maternal second
signaling system is critical in shaping the quality of interactions
with language-developing children. Mothers with a highly
active second signaling system can provide a nurturing,
communicative environment that supports their child’s
linguistic, cognitive, and emotional growth. Conversely,
dysfunction in this system can lead to communication barriers
and potential developmental challenges for the child. Therefore,
supporting mothers in improving their verbal communication
skills is critical to fostering strong, positive mother-child
relationships and promoting healthy child development.

The results of this study highlight the critical role of the
second signaling system in shaping mothers’ perceptions
of and interactions with verbally developing children.
Significant differences in second-signaling activity between
mothers who report difficulties in perceiving their children
and those who do not underscore the importance of
targeted support and intervention. These differences
span multiple domains, including language production,
grammatical processing, language comprehension, textual
and phonological processing, planning and coordination,
working memory and abstract reasoning, and face and
object recognition. Each domain contributes uniquely to
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mothers’ overall ability to engage effectively with their
children during this critical developmental period.

The study’s findings underscore that mothers with
a highly active second signaling system are better equipped
to facilitate clear communication, articulate thoughts,
understand their child’s emerging language skills, and

provide a nurturing environment that supports cognitive and
language growth. Conversely, mothers with dysfunction in
these brain regions may experience communication barriers,
reduced emotional connection, and limited cognitive
engagement, which can negatively impact their child’s
development and emotional security.
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BILINB AKTUBHOCTI CUCTEMM JIPYTOi CHTHAJIBHOI CHCTEMHU MATEPI HA B3AEMO/IIIO MATH-
JUTHUHA HA ETATI BEPBAJIbHOTO PO3BUTKY JUTUHHU B KOHTEKCTI BIMHU TA KPU3HU 3TOPOB’ S

T. 3uamencoka®, B. Iynvoe?, €. 3oposcuxt, JI. Ilpyoxa?, 0. Kyx?

Y «Bceykpainchbkuii HeHTp MaTepuHcTBa Ta tuTHHCTBAa HAMH Yipainm»!,
«HauionaapHuit Mennunuii yaigepcuret iveni O. O. Boromoasusn»? (M. Knis, Ykpaiua)

Pesrome.

Iepexin Bix HeBepOabHOI 10 BepOabHOT KOMYHIKaIil y AiTell BiOyBa€eThCsI IMi/] 3HAYHUM BILTHBOM aKUBHOCTI IPYroi CUTHAIBHOT
cuctemu Marepi. CydacHi reononiTH4HI KpU3H, Taki sK BiifHa B YKpaiHi, KpU3u B rpOMazchKoMy 3710poB’1, 30kpema noct-COVID-19
CHHJIPOM, HOCHJIIOIOTh MAaTEPUHCHKHUIT CTpEC, MOTEHIIHHO BIUIMBAIOYN HA B3A€EMOJIII0 MaTepi Ta IUTHHH, & TAKOXK Ha PO3BUTOK JUTHHH.

Mera. Lle nocinifpkeHHs: Ma€ Ha METi BUBUYMTH BiZIMIHHOCTI B aKTUBHOCTI APYTOi CUTHAIBLHOT CHCTEMH MIXK MaTepsIMH, SIKi TIOBi10M-
JISIFOTH TIPO TPYIHOIL Y COPUHUHSITTI CBOIX AiTeH, i TUMH, XTO iX HE Ma€, Ta 3pO3yMiTH BIUIUB LIMX BiMIHHOCTEH Ha B3a€MOJII0 MaTepi
Ta IMTHHU Ha eTarli BepOaJbHOTrO PO3BUTKY AUTHHH.
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Marepiaan Ta meToau. Y 1oCii/pKeHHI B3 ydacts 184 marepi, siki Oyian posmineHi Ha aBi rpynu: 98 MarepiB, sIKi HOBITOMIIIH
PO TPYIHOIII y CHPUHHSTTI CBOIX AiTeH, 1 86 MarepiB, sIKi HE MOBITOMIISUIN TIPO TaKi TpyAHOIIi. JIJIs OIIHKY aKTHBHOCTI APYTOI CUT-
HaJILHOI CHCTEMH 32 BicbMOMa CyOIIKaJIaMH, IO Bi/ITOBIIAIOT PI3HUM IUTOAPXITEKTOHITHUM ITOJISIM, BHKOPHCTOBYBABCSI OTIUTYBAJILHUK
«ONUTYBaJIBHUK JUTS OL[IHKK aKTHBHOCTI JPYroi CUrHaJIbHOI cucTeMu» (MOBHO-KOTHITHBHHIN TECT: HACKLIBKH JOOpE BH PO3yMieTe
i criinkyerecs?) (JIynpos, 2023). Jlist mopiBHSHHS CepeHiX 0aliB 3a KOXKHOK CyOIIKAIOK Ta 3arajbHOr0 iHTErpaibHOro MOKa3HHKA
MDK TpynaMu Oyin IIpoBeeH] He3aaexHi BUOIpKOBi t-TecTH.

Pe3yabraTn. 3Hagymnii BigMiHHOCTI Oy/M BUSIBIICHI 32 BCiMa CyOIIKaJaMy Ta iHTETpaJbHAM ITOKa3HUKOM, IO BKa3ye Ha IOMITHI
PO30DKHOCTI B aKTHBHOCTI JIPyroi CUTHAIBHOI CHCTEMH MK JBOMa rpynaMu. Marepi, sKi MOBIZOMIISIIH PO TPYAHOIII, TIOKa3yBaIn
CTabIIbHO HIKYI Pe3YIBTaTH, IO MiIKPECIIOe HEOOX1HICTh IiIeCHPsIMOBAaHUX BTPyUYaHb [UIS MIATPUMKHI TXHBOI KOMYHIKaIIii Ta B3ae-
Mozii 3 JITEMH.

ObroBopenHsi. Pe3ynbraT JOCTIKEHHS MiIKPECIIOIOTE KPUTHYHY POJIb JPYToi CUTHAIBEHOI CHCTEMH y MaTepHHCHKOMY CIIPHUii-
HATTI Ta B3aeMOii 3 TuTHHO. KoMOiHOBaHWIT BIUTUB TPaBMU, CIPHYUHEHOT BiitHOIO, Ta mocT-COVID-19 cunnpomy 3aroctproe i
po0IIeMH, MiAKPECIIOIUN He0OXTHICTh KOMIUIEKCHUX MTPOTpaM HiATPUMKH. Pesynsrati pociimkeHs 00yMOBIIOIOTE BaXKIHBICTh
po6otH 3 (hakTOpaMu PUB’I3aHOCTI MOKOJIIHB TA ICUXIYHOTO 3/I0POB’SI MaTEpiB ISl TOKPAIIEHHSI CTOCYHKIB MiXK MaTip 1o Ta JUTHHOIO
Ta CIPHUSHHS 3[0POBOMY PO3BHTKY JTHUTHHU.

Ku1ro4uoBi c10Ba: apyra curnaibia cucreMa, MaTepUHChKE CIPMHHATTS, PO3BUTOK JMTHHM, BepOaibHa KOMyHiKallis, Heliporicu-

xonorist, BrutuB BiitHH, COVID-19, B3aeMosist MaTepi Ta JUTHHH, KOTHITUBHUIA PO3BUTOK.

Contact information:

Tetiana Znamenska — MD, PhD, Professor, Corresponding Member of
the National Academy of Medical Sciences of Ukraine, Deputy Director
for Perinatal Medicine of the «All-Ukrainian Centre of Motherhood and
Childhood of the National Academy of Medical Sciences of Ukraine»,
Head of the Department of Neonatology, President of the Association
of Neonatologists of Ukraine (Kyiv, Ukraine)

e-mail: tkznamenska@gmail.com

ORCID: http://orcid.org/0000-0001-5402-1622

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=6507801010

Researcher ID: http://www.researcherid.com/rid/X-6588-2018

Vitalii Lunev — Fellow of the Royal Academy of Medicine in
Ireland, Member of The Royal Society of St. George (RSSG), UK.
PhD, Clinical Professor, Associate professor of Department of
General and Medical Psychology at Bogomolets National Medical
University, Leading Research Fellow at G. S. Kostyk Institute of
Psychology, NAPS of Ukraine (Kyiv, Ukraine),, Chairman of The
House of Educations & Research (London, UK)

e-mail: vitalii.lunov@gmail.com

ORCID: https://orcid.org/0000-0002-7085-8454

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57211576077

Researcher ID: https://www.webofscience.com/wos/author/
record/34933396

Yevheniia Zbrozhyk — Candidate of Medical Sciences, Medical
Psychologist, Senior Researcher at the Department of Neonatology,
State Institution «All-Ukrainian Centre for Motherhood and Childhood of
the National Academy of Medical Sciences of Ukraine» (Kyiv, Ukraine)
e-mail: z1313@yshoo.com

ORCID: https://orcid.org/0009-0006-4896-891X

Lilila Prudka — PhD in Psychology, Lecturer at the Department of
General and Medical Psychology, Bogomolets National Medical
University (Kyiv, Ukraine)

e-mail: prudkal986@ukr.net

ORCID: https://orcid.org/0000-0002-2545-4290

Olena Zhuk — PhD student, Lecturer at the Department of General
and Medical Psychology, Bogomolets National Medical University.
Member of the Association of Psychologists of Ukraine, Member of
the All-Ukrainian NGO ‘Association of Medical and Psychological
Rehabilitation’ (Kyiv, Ukraine)

e-mail: zuckelena@ukr.net

KoHTakTHa iHchopmauis:

TeTtAAHa 3HaMeHCbKa — [.M.H., Npogecop, YNeH-KOPeCNOHAEHT
HAMH YkpaiHu, 3acTynHuk ampektopa 3 nepuHatanbHOi MeanumHm
LY «BceykpaiHCbkui LEeHTp MaTepuHcTBa Ta guTnHctea HAMH
YKpaiHn», 3aBigyBad Bigainy HeoHaTonorii, MNpe3sngeHt BIro
«Acoujauisi HeoHaTonoriB YkpaiHu» (M. Kui, YkpaiHa)

e-mail: tkznamenska@gmail.com

ORCID: http://orcid.org/0000-0001-5402-1622

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=6507801010

Researcher ID: http://www.researcherid.com/rid/X-6588-2018

Bitanin JlyHboB — HaykoBuin cniBpobiTHNK KoponiBCcbKoi akaaemii
MeauuunHn lpnangii, uneH Koponiscbkoro toBapuctea CBSITOro
leopria (RSSG), BenukobpuTtaHia. KaHangaTt ncmMxonoriyHmx
HayK, OoUeHT kadeapu 3aranbHOi Ta MeauYHoi ncmuxornorii
HauioHanbHoro meamyHoro yHiBepcutety imeHi O. O. BoromonbLs,
NPOBIAHWIA HAYKOBWUIN CMiBPOBGITHUK |HCTUTYTY ncuxonorii
imeHi I. C. Koctuka HAIMH Ykpainu (M. Kvis, Ykpaina), ronosa The
House of Educations & Research (M. JloraoH, BenukobpuraHis).
e-mail: vitalii.lunov@gmail.com

ORCID: https://orcid.org/0000-0002-7085-8454

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57211576077

Researcher ID: https://www.webofscience.com/wos/author/
record/34933396

€BreHia 36poXUK — KaHAMAAT MEeAUYHUX HayK, MeauYHUi
MCUXOIOr, CTapLUMIA HayKOBUIA CNiBPOGITHUK BiaAiny HeoHaTonorii
LY «BceykpaiHCbKkui LEeHTp MaTepuHcTBa Ta gutnuHctea HAMH
Ykpainn» (M.KviB, YkpaiHa)

e-mail: z1313@yshoo.com

ORCID: https://orcid.org/0009-0006-4896-891X

Ninisa Mpyaka — kaHaMAaT NCUXONONYHMX HayK, BUKNaaaY kadenpu
3aranbHOi Ta Meau4Hoi ncuxonorii HauioHaneHoro MmeguyHoro
yHiBepcuTeTy iMeHi O. O. boromonbus (M.KuiB, YkpaiHa)

e-mail: prudkal986@ukr.net

ORCID: https://orcid.org/0000-0002-2545-4290

OneHa Xyk — acnipaHTka, Buknagad kadegpwv 3aranbHoi Ta
Meau4Hoi ncmuxonorii HauioHanbHOro MeguyHoro yHiBepcuTeTy
imeHi O. O. boromonbus. YneH Acouiauii ncuxonoris Ykpainu,
UneH BceykpaiHcbkoi rpomMaachbKol opraHisauii «Acoialis meguko-
ncuxornorivyHoi peabinitayii» (M.Kuis, YkpaiHa)

e-mail: zuckelena@ukr.net

Received for editorial office on 08/08/2024
Signed for printing on 20/09/2024

116



