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Relationship between feeding development and alterations

1n orofacial motor skills
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SUMMARY

Introduction: The orofacial system is an anatomical-
Junctional unit that enables the human being to perform
various functions essential for life. It consists of
oral structures, static and dynamic structures, and
its harmonious functioning is based on the balanced
relationship between its parts.

Method: A systematic review was carried out to find
out the relationship between feeding development and
orofacial motor disturbances. As a search strategy,
equations were formulated with selected descriptors
MESH and DECS (“feeding, infancy”, “orofacial
motricity”, “phonoaudiology”, “pediatrics”), the
databases consulted were Pubmed, Science Direct,
Scopus, Redalyc, Dialnet, Scielo, Proquest, World
wide science, Biomed Central, Red Iberoamericana
de Innovacion y Conocimiento Cientifico, Semantic
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Scholar, Revista Javeriana. The PRISMA methodo-
logywasusedto locate, collect,analyze and synthesize
the information. The criteria for inclusion in the
sample were publications that addressed the study
interest, in children from O months to 12 years of
age suffering from brain alterations or pathologies;
articles published in the last 10 years in Spanish,
English, and Portuguese. Publications not related to
mode and type of feeding, orofacial motor skills, and
those whose population was contrary to the required
characteristics were excluded.

Results: A roral of 1 058 667 studies were found, after
screening, eligibility, andfull-text review, 53 documents
were selected corresponding to studies published from
2011102021, related to the alterations of the orofacial
structures and the factor associated with intervention
type and feeding mode.

Analysis and Discussion: Exclusive breastfeeding and
suckling favor the swallowing process and strengthen
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all orofacial muscles, the difficulties that may occur
in the different orofacial functions are rooted in a
mechanical process that should be consolidated in the
first days of life. Significant alterations of the facial
structures are closely linked to orofacial myofunctional
alterations, emphasizing the presence of craniofacial
complexes.

Conclusions: Possible alterations in the orofacial
complex may originate from bad oral habits that
affect anatomy and physiology. Since feeding is a
process that unquestionably involves the functional
exercise of the orofacial system, several risk factors
are evidencedinrelationto the functioning that implies
multidisciplinary intervention directed to parents and
caregivers.

Keywords: Nutrition, childhood, orofacial motor
skills, speech therapy, pediatrics.

RESUMEN

Introduccion: El sistema orofacial es una unidad
anatomico-funcional que permite al ser humano
realizar diversas funciones esenciales para la vida.
Estd formado por estructuras orales, estdticas y
dindmicas, y su funcionamiento armonico se basa en
la relacion equilibrada entre sus partes.

Meétodo: Se realizo una revision sistemdtica con el
objetivo de conocer la relacion entre el desarrollo de
la alimentaciony las alteraciones motoras orofaciales.
Como estrategia de biisqueda se formularon
ecuaciones con descriptores seleccionados MESH
v DECS (“feeding, infancy”, “orofacial motricity”,
“phonoaudiology”, “pediatrics”), las bases de
datos consultadas fueron Pubmed, Science Direct,
Scopus, Redalyc, Dialnet, Scielo, Proquest, World
wide science, Biomed Central, Red Iberoamericana
de Innovacion y Conocimiento Cientifico, Semantic
Scholar, Revista Javeriana. Se utilizo la metodologia
PRISMA para localizar, recopilar, analizar Yy
sintetizar la informacion. Los criterios de inclusion
en la muestra fueron publicaciones que abordaran
el interés del estudio, en nifios de O meses a 12 anos
que sufrieran alteraciones o patologias cerebrales;
articulos publicados en los ultimos 10 aiios en espariol,
inglés y portugués. Se excluyeron las publicaciones
que no estuvieran relacionadas con el modo y tipo
de alimentacion, la motricidad orofacial y aquellas
cuya poblacion fuera contraria a las caracteristicas
requeridas. Resultados: Se encontraron 1 058 667
estudios, tras el cribado, la elegibilidad y la revision
del texto completo, se seleccionaron 53 documentos
correspondientes a estudios publicados entre 2011
y 2021, relacionados con las alteraciones de las
estructuras orofaciales y el factor asociado al tipo de
intervencion 'y al modo de alimentacion.
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Analisis y Discusion: La lactancia materna exclusivay
elamamantamiento favorecen el proceso de deglucion
y fortalecen toda la musculatura orofacial, las
dificultades que pueden presentarse en las diferentes
funciones orofaciales tienen su origen en un proceso
mecdnico que debe consolidarse en los primeros dias de
vida. Las alteraciones significativas de las estructuras
faciales estdn estrechamente relacionadas con las
alteraciones miofuncionales orofaciales, destacando
la presencia de complejos craneofaciales.
Conclusiones: Las posibles alteraciones del complejo
orofacial pueden tener su origen en malos hdbitos
orales que afectan a la anatomia y fisiologia.
Siendo la alimentacion un proceso que involucra
indiscutiblemente el ejercicio funcional del sistema
orofacial, se evidencian varios factores de riesgo
en relacion con el funcionamiento que implica una
intervencion multidisciplinaria dirigida a los padres
y cuidadores.

Palabras clave: Nutricion, infancia, motricidad
orofacial, logopedia, pediatria.

INTRODUCTION

The orofacial system is composed of static
and dynamic structures, and its harmonious
functioning is based on the balanced relationship
betweenthem (1). Itis believed that the functions
involving the orofacial apparatus (sucking,
breathing, speaking, chewing, swallowing) are
the most influential factors in the pattern of
maxillofacial development and the position of
teeth in the child’s arch (2).

These structures are related to vital and social
functions directly intertwined with survival. In
this sense, changes in any of them can cause
a general imbalance in this system, leading to
difficulties in daily living and consequently in
the quality of life (3).

Nutrition is one of the main determinants of
human health, it has an impact on the different
contexts that surround it and isrelated to ahealthy
and active life (4). The child requires special
attention from birth in their diet because it is the
basis for growth, development, and maintenance
of the vital state of the human being (5). During the
firstmonths,ababy faces aphase of rapid growth,
which is largely determined by early childhood
practices and complementary feeding (6).
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Forsuchreason,the World Health Organization
(WHO) and the American Academy of Pediatrics
(AAP) recommend exclusive breastfeeding for
the first 6 months after birth with a continuation of
this while gradually introducing solid foods into
the infant’s diet for 1 year or longer as mutually
desired by mother and infant. In2016,the United
Nations (UN) Office of the High Commissioner
for Human Rights stated that breastfeeding is a
human rights issue for both mothers and children,
therefore, it should be protected and promoted
for the benefit of both. Infant feeding categories,
oftenreferred to as breastfeeding definitions, form
the basis for describing infant feeding patterns,
especially the duration of breastfeeding and the
degree of exclusivity of breastfeeding, after which
breastfeeding is recommended (7),after which the
introduction of local nutrient-rich complementary
foods is recommended (8).

During natural lactation, some masticatory
muscles begin their maturation and positioning,
such as the temporalis (activated in mandibular
retrusion) (9), the lateral pterygoid (necessary
during propulsion), the mylohyoid (mainly
responsible for swallowing), and the masseters
(activated in sucking mechanics) (10), the
mylohyoid (mainly responsible for swallowing)
andthe masseters (activated in sucking mechanics)
(10), while the orbicularis oris of the upper and
lower lips guide the growth and development of
the anterior region of the stomatognathic system
(11), being responsible for the maturation of the
masticatory muscles (12). The upper and lower
orbicular orbicular orbicular orbicularis oculi are
responsible for stimulating the development of the
jaws and differentiating the temporomandibular
joints, which helps to prevent the development
of parafunctional oral habits and malocclusions
(13). That is to say, breastfeeding has a decisive
role in the structure and functional conformation
of the orofacial system; being the first function
that provides information on paratypic growth, as
well as transverse growth actions (14). Likewise,
actions of transversal growth of the skull and
face (15).

The sucking reflex is the first coordinated
muscular activity performed by thenewborn (16).
There are two forms of sucking: the firstis nutritive
sucking, which occurs through natural feeding
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and provides the infant with essential nutrients
for optimal growth and development (17). Italso
constitutes the mostimportant exchange with the
outside world, in addition to feeding, the child
receives a sense of well-being, satisfying those
requirements of security and love by establishing
physical contact with its mother. The second
is non-nutritive sucking, with which the child
seeks to generate this feeling of calm, warmth,
and security through substitutes (7). The early
transition from breastfeeding and non-nutritive
sucking habits may be related to occlusal-facial
problems (18).

Despite the benefits of breastfeeding, worl-
dwide it has been estimated that only 34.8% of
infants are exclusively breastfed during the first
six months of life, while the majority receive
some other type of food or liquid during this
period (19).

In Colombia, public policies have been
formulated in favor of breastfeeding, including
the Ten-Year Breastfeeding Plan 2010-2020,
which establishes as imperative “the protection
of the nutrition of children under two years of
age, within the framework of the development
of the National Food and Nutritional Security
Policy” (20).

Thus, the mother’s choice of the type and
duration of feeding has a direct influence on the
timing of oral habits (21). Because feeding is
a complex process that requires a coordinated
interaction betweenthenervous,cardiopulmonary,
gastrointestinal ,and oropharyngeal systems (22).
Hence, in the first months of life, children prepare
their organism and orofacial structures for the
chewing process to be carried out later on. For
this purpose, their dietincludes foods that are easy
to chew such as liquids, semi-solids, and finally
solids (23), which will allow the strengthening
and development of the facial bone-muscular
musculature, which is of great importance for
the development of speech (24).

Inview of the above,itis pertinent to know how
feeding stimulation intervenes in the development
of orofacial motor skills in infants to contribute to
the clinical intervention processes of swallowing
in childhood.
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MATERIAL AND METHODS

A systematic review on feeding stimulation
and its intervention in the development of
orofacial motor skills in infants was carried out
from Septemberto December2021. The PRISMA
methodology was used to locate, collect, analyze
and synthesize the information. Search equations
were performed using selected descriptors
MESH and DECS (““feeding,infancy”,““orofacial
motricity”, “phonoaudiology™, “pediatrics”).
Databases consulted: Pubmed, Science direct,
Scopus, Redalyc, Dialnet, Scielo, Proquest,
World wide science, Biomed central, Red
Iberoamericana de Innovacién y Conocimiento
Cientifico, Semantic Scholar, Revista Javeriana.

Studies identified in the
databases

(n=1.058.716)

Phase 1
Identification

Discarded or
eliminated studies

(n=1.058.663)

Phase 2 Selection and
elimination

Selection of full texts

Phase 3
Inclusion

Figure 1. Phases of the review.

a. Identification phase: This comprises the total
number of records identified according to the
search in the 13 databases. For the search
strategy,descriptors were selected in DeCS and
MeSH from which equations were constructed
and implemented in the aforementioned
databases.
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The criteria for inclusion in the sample were
publications that addressed information on the
relationship between feeding and orofacial motor
skills in children from O months to 12 years of
age,children with brain disorders or pathologies,
and articles published in the last 10 years in
Spanish, English, and Portuguese. Publications
not related to mode and type of feeding and
orofacial motor skills were excluded, as well
as those whose population was contrary to the
required characteristics.

The organization and selection of articles were
broken down by applying the selection criteria
proposed in the PRISMA methodology (25)
methodology, as shown in Figure 1.

Primary bases: 9.
Secondary bases: 4.

-

Eliminated by

Type of documents: 384.790
Period of time: 35.470
‘ No access: 141.486
Incomplete/duplicate texts:
53.690

Non-compliance with criteria:
443.227

Total items included

) =53

|

| Included ltems 53 |

b. Screening Phase: In this phase, duplicate
articles and those that did not meet eligibility
criteria or proposed inclusion criteria were
removed.

c. Eligibility Phase: After reading the title and
abstract of the articles, we proceeded with the
selection, applying the proposed exclusion
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guidelines. Differences in the criteria of the
articles were resolved by discussion among
the authors.

d. Inclusionphase: The complete texts wereread,
extracting relevant aspects that answered the
PICO question.

RESULTS

The results of the described process are
presented below:

A total of 1 058 667 studies were found, after
screening, eligibility, and full-text review, 49
documents corresponding to primary bases and 4
articles from secondary bases were selected for a
total of 53 selected studies published from 2011
to 2021. In Table 1 are the 53 selected studies
(pages S490 to S497).

The contributions of the 53 selected studies
were considered, highlighting the evidence
and results concerning the intervention of food
stimulation in the development of orofacial motor
skills. Among them, the study of complementary
feeding in premature infants concluded that
optimal nutrition in the first 1 000 days, from
conception to the second year of life, has the
potential to shape individual health status during
childhood and adulthood (17,18).

The clinical processes of care for the deve-
lopment of orofacial motor skills and swallowing
in childhood could begin with prenatal care
consultations (ANC) so that health professionals
canorientand prepare pregnant mothers to initiate
breastfeeding one hour after delivery and promote
exclusive breastfeeding for 6 months (36,41).

Feeding stimulation is part of the multidis-
ciplinary treatments for difficulties in sucking,
swallowing, malocclusion, and tongue and lip
posture related to breathing, posture,,and tonicity
of the phonoarticulatory organs necessary for
communication and chewing (3).

The development of alterations of the orofacial
system and functional oral habits is related to
eating habits. Parents are fundamental actors
in the intake of nutritious and varied food,
structuring schedules and meal times, as well as
generating environments that facilitate feeding,
especially in the first years of life (53).

Gac Méd Caracas

DISCUSSION

In this sense, after identifying the relationship
between the health problem (alteration of the
orofacial structures) and the factor associated
with the intervention (type and mode of feeding)
described above, it is incontrovertible within an
explanatory scheme to pose the corresponding
information in a solid way. In the first place,
it is understood that the orofacial system is
a physiological, integrated, and coordinated
anatomofunctional unit, constituted by a set of
craniofacial and cervical structures (54) that in
some way allows the human being to perform
several indispensable functions for life, within
these, it is possible to mention functions such
as respiration, suction, swallowing, speech,
phonation (35).

In addition, the orofacial system is composed
of bony structures such as the skull, facial bones,
hyoid bone, larynx, maxilla, mandible, and
bony palate. It also consists of muscles such as
masticatory, facial expression,tongue, soft palate,
pharynx, and neck muscles (49). Thus, it would
be considered a morpho-functional biological
unit integrated by the combined structures of the
mouth and jaws, which are organized according
to their activity, and work perfectly.

The combined bony structures of the mouth
and jaws-structures such as the skull, facial bones,
hyoid bone, larynx, maxilla, mandible and bony
palate , muscles such as those of mastication, facial
expression, tongue, soft palate, pharynx, and
neck (49) form an integrated morpho-functional
biological unit that is organized according to
their activity, working in perfect harmony (55).

Feeding in early childhood is a process that
involves the participation of two or more actors
(the child and the accompanying adults), based
on the interaction between those who receive the
food and those who offer it (56). The ingestion
of the different nutrients contained in the foods
that make up the diet is subordinated to this
process. Therefore, nutrition depends on the
feeding process and this, in turn, depends on the
interaction appropriate to the situation. Parents
are responsible for providing their children with
nutritious and varied food, structuring meal times
and schedules,as well as creating an environment
that facilitates feeding,especially in the first years
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FEEDING DEVELOPMENT AND ALTERATIONS IN OROFACIAL MOTOR SKILLS

of life, considering that the family is the primary
context for socialization 26). However, this
responsibility can generate emotional discomfort
in parents and difficulties in the bond with
their children, when the feeding situation is not
achieved or is tense.

Within infant feeding, it cannot be ignored
that there is an important factor related to this
process which integrates in a global way the
terms mentioned above, it is understood that
breastfeeding is the mechanism by which various
benefits are achieved that contribute to the
development of the human being.

Lactation is one of the main characteristics
that identify mammals, to which group human
beings belong,and which can mean the difference
between life and death of the offspring (34).
According to data from the World Health
Organization and the United Nations Children’s
Fund, optimal breastfeeding of infants up to two
years of age is more beneficial than any other
type of intervention (30).

Thus,exclusive breastfeeding, which includes
feeding during the period between O and 6
months, is recommended by the World Health
Organization (WHO) as a public health policy
after this estimated time is when the introduction
of complementary feeding should begin, which
includes the period in which the child is offered
any nutritious food (solid or liquid) in addition
to breast milk or infant formula (2). Despite the
scarcity of evidence on the best time to initiate
it in premature infants, it is recommended that
it be done from six months of corrected age,
since it is somehow admitted that it provides to
some extent the nutrients needed for the current
stage of consumption of the same, however,
beyond the importance that imminently provides
breastfeeding, not providing adequate nutrition
from the beginning of life indisputably greatly
affects the vital and indispensable functions for
the growth of an entire system.

Breast milk is the ideal food for the healthy
growth and development of children. WHO,
Unicef, and the Ministry of Health (41)
recommend early initiation of breastfeeding
within one hour after birth so that childrenreceive
only breast milk for the first six months and that
breastfeeding is supplemented with other foods
up to two years of age or older (42).
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Thatis why breastfeeding would be recognized
as the ideal food for the healthy growth and
development of infants, it is also an important
part of the reproductive process with important
repercussions on the mother’s health.

On the other hand, if the term breastfeeding
is defined from a physiological perspective, it is
valid to correlate breastfeeding, since this process
promotes adequate growth and developmentof the
craniofacial structures since it produces excitation
of the orofacial musculature and stimulates a
functional and harmonious development of the
orofacial system (43). The orofacial musculature
is excited and the functional and harmonious
development of the orofacial system is stimulated.

It is responsible for maturing the muscles of
mastication, as well as stimulating the development
of the jaws and differentiating the temporomandibular
joints, which helps prevent the development of
parafunctional oral habits and malocclusions (46).

In this sense, it is important to emphasize that
the child performs the process of swallowing
breast milk through breastfeeding, which will
allow him/her to reach a feeling of fullness
when sucking, and also directly strengthens all
the muscles involved in this process. However,
it has been evidenced that children who have
not been breastfed or have had a short period
of breastfeeding and have been bottle-fed will
satisfy their sucking instinct through substitutes.

Examples of these are pacifier,digital sucking,
tongue sucking, and onychophagia,among other
parafunctional oral habits. With the above, it is
affirmed that the orofacial muscular development
and functioning will be different from that of a
child who has accommodated his physiology
during the breastfeeding process, bringing with it
alterations at the orofacial level, these alterations
will be reflected in the process of mobility and
functioning of the structures involved in the
development of feeding, For example, weakness
in the musculature, due to the hypotonia it can
cause, weak latch-on and poor nipple suction
during breastfeeding, which givesrise to analyze,
identify and support that the implementation
of different inadequate oral habits allows the
appearance and development of alterations in
the orofacial system.

There is a close relationship in the conditions
evidenced in a solid way on the possible changes

Vol. 130, Supl 3, julio 2022
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inthe orofacial level since itinvolves an important
process that must be done in a conscious and
very timely manner from the beginning of the
life cycle of the human being. Therefore, it is
emphasized that during the first months of life man
is in a process of preparation and consolidation
of the body in general and especially the
orofacial structures for the chewing process to
be performed. For this purpose, the diet should
include foods that strengthen the feeding, making
this an easy process without alteration, that is
why you can start with food consistency such as
liquid, semi-solid, and finally solid.

Thus, the aforementioned process allows the
development and strengthens to a greatextent the
correct functionality of the muscles and bones that
make up the orofacial complex, which implicitly
contributes to the development of speech.

Regarding the link of the different amendments
anchored to the proper development of orofacial
functions, such as speech, chewing, swallowing
and phonation,itis valid to establish a firm reason
where a punctual perspective on the subject is
organized,since ithas been shown thatsignificant
alterations of facial structures are closely linked to
orofacial myofunctional alterations,emphasizing
thatthe presence of craniofacial complexes results
from the pathophysiological adjustments at the
time of performing the functions executed by
this system.

Likewise, and considering the importance of
professional experts in the area, it is necessary to
argue the management of the speech therapist in
the whole feeding process and its relation with
the orofacial functions, since speech therapy
is the health area in charge of the evaluation,
diagnosis, and intervention not only of aspects of
speech,language,hearing, voice,swallowing and
learning but also of the processes related to the
stomatognathic system. All the above toimprove
or preserve all aspects related to communication,
promoting rehabilitation as a fundamental axis,
and minimizing situations or circumstances that
hinder this purpose.

In context, the different orofacial functions
mentioned above, are performed from the
interaction of soft and hard tissues, the vascular
system, and also the neural control, and in this
process function and morphology are intimately

Gac Méd Caracas

linked, since not only the harmonic condition of
the structures interferes directly with the muscle
balance, since the functions also interfere directly
with the craniofacial growth and development(1).

Thus, the difficulties that may occur in the
different orofacial functions are rooted in a
mechanical process that should be consolidated
in the first days of life, since according to the
appearance and the need of the functions where
the possible alterations are evidenced, which
undoubtedly are related to the development
process at a general level (38). If phonation is
observed, the articulation of sounds depends
on the position and mobility of the tongue, the
presence and position of the teeth (occlusion), the
mobility of the lips and cheeks, and the position
of the jaw, which will promote an intraoral
space between the tongue and the mouth (47).
The phonemic articulation and resonance will
promote an adequate intraoral space for phonemic
articulation and resonance and in that order, all
the functional and physiological processes of the
system form a cycle or a chain where all need
each other to consolidate efficiently.

Therefore, multidisciplinary treatments
related to the process of education, rehabilitation,
and treatment of the alterations that may occur in
neonates and infants, as in the case of orofacial
alterations,resulting from poor feeding practices,
are relevant and beneficial in the development of
children. However, it is important not to deviate
from the guidelines evaluated in the professional
context, respecting the quality and provision of
the specific medical services of each sector and
the competencies of the specialties involved in
the interventions.

CONCLUSIONS

Given the review of the relationship between
the feeding process and the functional exercise
of the entire orofacial system, it is evident that
effectively accordingtodifferentconceptualization
criteria it is important to establish perspectives
that support the morphofunctional harmony of
the organism, where its wide connection and
the need for stimulation from the first months
of life are understood, intertwining the part of
feeding as a fundamental piece for the growth
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and development of the structures of the orofacial
system.

Homogeneity is observed in the different
articles that contribute to the construction of
this review, since it is affirmed that the possible
alterations in the orofacial complex may originate
from bad habits that gradually affect the anatomy
and physiology of the orofacial system, hindering
to a great extent the execution of functions that
undoubtedly require and involve this system,
especially to consolidate the feeding process both
in the first months of life and in the harmonious
development of the individual.

Since feeding is a process thatunquestionably
involves the functional exercise of the orofacial
system, several risk factors are evidenced
in relation to the inadequate functioning of
the orofacial structures, bringing with them
alterations in the whole system that will cause
a general imbalance of this, which leads to
difficulties that will have repercussions in the
daily life of the infant and consequently in its
quality of life.
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