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ABSTRACT

Purpose: To verify the risk of pediatric eating disorders in preschoolers
who were born prematurely and relate it to neonatal aspects, breastfeeding
and oral habits. Methods: Descriptive and longitudinal study. The sample
was made up of preschoolers who were born prematurely and who were
followed up until 24 months of corrected age. Data collection consisted
of analysis of medical records, interviews and application of the Brazilian
Infant Feeding Scale (EBAI). Results: 19 preschoolers participated, with
a mean age of 5.11+0.51, born prematurely (gestational age of 32.05 +
3.26 weeks), healthy and with normal oral motor function at 2 years of
corrected age. The application of the EBAI made it possible to identify
the risk of pediatric eating disorders in 31.57% of the sample. There was
no difference between the groups with and without risk of pediatric eating
disorders regarding neonatal variables, breastfeeding and oral habits. Only
the variable feeding time during the neonatal hospitalization period showed
a difference between the groups, being higher in children who were not at
risk for pediatric eating disorders. Conclusion: The risk of pediatric eating
disorders occurred in almost a third of pre-school-age premature infants.
The dietary transition time during the neonatal hospitalization period was
the only variable that showed a difference between the groups with and
without risk of pediatric eating disorders. Thus, one may consider that,
the moment of introduction of oral feeding and the way in which the diet
progresses until the full oral route, during neonatal hospitalization, may be
related to eating behavior in other phases of child development.

Keywords: Premature; Feeding behavior; Preschool child; Children; Food
selectivity

RESUMO

Objetivo: verificar o risco de disturbio alimentar pediatrico em pré-
escolares que nasceram prematuros e relacionar com os aspectos neonatais,
de aleitamento materno e de hébitos orais. Métodos: estudo descritivo
e longitudinal. A amostra foi composta por pré-escolares que nasceram
prematuros e que foram acompanhados até os 24 meses de idade corrigida.
A coleta de dados consistiu em analise de prontudrios, entrevista e aplicacdo
da Escala Brasileira de Alimentagao Infantil. Resultados: participaram 19
pré-escolares, com média de idade de 5 anos e 1 més, nascidos prematuros
(idade gestacional de 32 semanas), saudaveis e com fungdo motora oral normal
aos 2 anos de idade corrigida. A aplicac@o da escala permitiu identificar
risco de distirbio alimentar pediatrico em 31,57% da amostra. Nao houve
diferenca entre os grupos com e sem risco do disturbio quanto as variaveis
neonatais, de aleitamento materno e de habitos orais. Apenas a variavel
tempo de transi¢ao alimentar no periodo de internagao neonatal apresentou
diferencga entre os grupos, sendo maior em criangas que nao apresentaram
risco para o disturbio. Concluséo: O risco de disturbio alimentar pediatrico
ocorreu em quase um ter¢o dos prematuros em idade pré-escolar. O tempo
de transi¢ao alimentar no periodo de interna¢ao neonatal foi a inica variavel
que apresentou diferenga entre os grupos com e sem risco para o distirbio.
Assim, pode-se refletir que 0 momento de introdugdo da alimentagao oral
e a forma de progressao da dieta até a via oral plena na internagao neonatal
podem ter relagdo com o comportamento alimentar em outras fases do
desenvolvimento infantil.

Palavras-chave: Prematuridade; Comportamento alimentar; Pré-escolar;
Criangas; Seletividade alimentar

Study carried out at Universidade Federal de Santa Maria — UFSM — Santa Maria (RS), Brasil.

!'Curso de Fonoaudiologia, Universidade Federal de Santa Maria — UFSM — Santa Maria (RS), Brasil.

*Programa de Pos-graduagdo em Distlrbios da Comunicagdo Humana, Universidade Federal de Santa Maria — UFSM — Santa Maria (RS), Brasil.
3Departamento de Fonoaudiologia, Universidade Federal do Rio Grande do Norte — UFRN — Natal (RN), Brasil.

*Universidade Franciscana — UFN - Santa Maria (RS), Brasil.

SDepartamento de Fonoaudiologia, Universidade Federal de Santa Maria — UFSM — Santa Maria (RS), Brasil.

Conflict of interests: No.

Authors’ contribution: MG study design, data collection, manuscript writing; CB data analysis, writing and final review of the manuscript; BNP data analysis,
manuscript writing and final review; CLV manuscript writing; RCCY study design, final revision of the manuscript; ARMW data analysis, final revision of the
manuscript; GPB study design, data collection and analysis, final revision of the manuscript.

Funding: None.

Corresponding author: Claudiane Bottoli. E-mail: claudianeureab@gmail.com

Received: September 02, 2023; Accepted: February 28, 2024

Audiol Commun Res. 2024;29:¢2848

@ @ This is an Open Access article distributed under the terms of the Creative Commons Attribution license, which permits unrestricted use, 1 ‘ 7
= distribution, and reproduction in any medium, provided the original work is properly cited.


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-9057-2218
https://orcid.org/0009-0004-9359-4270
https://orcid.org/0000-0001-5570-1304
https://orcid.org/0000-0002-6509-9932
https://orcid.org/0000-0002-2588-6616
https://orcid.org/0000-0003-2381-9396
https://orcid.org/0000-0003-1799-3662

Gomes M, Bottoli C, Pimentel BN, Vargas CL, Yamamoto RCC, Weinmann ARM, Bolzan GP

INTRODUCTION

The number of preterm births has increased significantly
in recent decades. In Brazil, 11.7% of births occur before
37 weeks of gestation”. This amounts to approximately
360 thousand preterm births every year or nearly one thousand
a day. Preterm birth can have both immediate and long-term
effects on newborns, including altered growth patterns, as well
as delays in sensory, motor, or cognitive development, or a
combination of these events®?.

Healthy full-term newborns repeatedly engage in a
sophisticated set of oral reflexes and movements to coordinate
the functions of sucking, swallowing, and breathing. Preterm
infants, due to their overall immaturity, may require parenteral
and/or enteral nutrition through a gastric tube until they achieve
full oral feeding, which is required for hospital discharge®*>.
These early feeding difficulties, coupled with invasive oral
procedures during neonatal hospitalization, can have a negative
impact on feeding, especially among infants with prolonged
hospitalizations'.

Preterm newborns can display behaviors such as food refusal,
vomiting, nausea, crying, irritation, choking and coughing,
delayed feeding skills, and difficulty chewing™. Additionally,
poor and inadequate nutrition among preterm newborns due to
factors such as a short duration of exclusive breastmilk feeding,
early introduction of complementary foods, and a poor quality
diet contribute to an increased likelihood of chronic illnesses
in adulthood. Long-term follow-up of nutritional outcomes
after discharge from a Neonatal Intensive Care Unit (NICU)
is therefore crucial?.

In 2019, researchers'V coined the term “’pediatric feeding
disorder” (PFD) to describe the presence of poor oral intake
that is not age-appropriate and interferes with development.
According to these researchers, the causes of PFD include
medical, nutritional, feeding skills, and/or social dysfunction.
The condition can occur at any stage of childhood, though its
prevalence is highest between 6 months and 4 years of age. It is
a complex and multifactorial disorder, and as such, a multi-
professional team is required to ensure its early detection, as
well as its adequate treatment and follow-up!-!2,

Since preterm infants are especially susceptible to eating
problems and timely detection and intervention can improve
prognosis, this study aimed to examine the risk of PFD in
preterm-born preschool children and its relationship to neonatal
variables, breastfeeding, and oral habits.

METHODS

This descriptive longitudinal study was approved by the
Research Ethics Committee of the institution where it was
conducted under protocol number 187.634. The guardians of
all participants signed the Informed Consent Form (ICF).

Sample

This study involved a convenience sample of 19 children
aged 4 to 5 years of age.

Inclusion criteria were: prematurity requiring NICU
hospitalization; regular attendance at premature follow-up
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outpatient clinic at hospital of birth until 24 months corrected age;
normal oral motor function as assessed at 24 months corrected
age; absence of neonatal diagnosis of neurological abnormalities,
genetic syndromes, head and/or neck malformations, neonatal
asphyxia (5-minute Apgar <5), bilirubin encephalopathy, grade
[T and IV intraventricular hemorrhage, and bronchopulmonary
dysplasia.

Exclusion criteria were the inability to contact families at the
current stage of the research and a diagnosis of autism spectrum
disorder (ASD) during development'®. Forty children were
eligible for the study. However, we could not reach 19 families
and two children were excluded due to a diagnosis of ASD,
resulting in a final sample of 19 children.

During the feeding transition period in the NICU, all children
in the study remained in a conventional intermediate care unit
(except for Kangaroo care) and received speech therapy using the
Premature Infant Oral Motor Intervention (PIOMI) protocol
for oral sensorimotor stimulation. Stimulation was performed
throughout the feeding transition period, once a day, six days a
week, according to the unit’s routine practice. Newborns were
breast- and bottle-fed depending on their mothers’ availability
and presence in the NICU.

Procedures

Initially, patient records from the preterm outpatient follow-
up unit were reviewed as part of a previous research project to
select participants according to pre-established eligibility criteria.
Once eligible preschool children were identified, their families
were contacted by phone and invited to participate in this stage
of'the study. Data collection involved an updated medical history,
including information on the child’s general health, possible
diagnoses, the occurrence of choking and gastroesophageal
reflux, oral habits such as pacifier use and bottle feeding, and
completion of the Brazilian Child Feeding Questionnaire (Escala
Brasileira de Alimentagdo Infantil; EBAT)!. The following
information was then collected from the outpatient follow-up
database: gestational age at birth; adequacy of intrauterine growth
per Fenton curves!'?, classified as follows: small for gestational
age (SGA), adequate for gestational age (AGA), and large for
gestational age (LGA); use of mechanical ventilation; duration
of neonatal hospitalization and transition to full oral feeding,
duration of breastfeeding, type of feeding at 6 months corrected
gestational age and age of solid food introduction in months.

Data were collected from September 2019 to November
2019. Seven attempts were made to call each telephone number
on different days and times, and children whose families could
not be reached were excluded from participation. The feeding
questionnaire was also answered by all families contacted.

The aim of the EBAI is to identify the risk of PFD in
children aged 6 months to 6 years 11 months, based on parental
observation. The instrument has been validated for use in
Brazilian Portuguese and can be administered by different
health professionals®.

The scale contains 14 questions on the following issues:
parental feeding practices, child’s eating behavior, and oral-
motor performance. Feeding difficulties were classified by
severity into the following categories: mild (61- 65), moderate
(66-70), severe (over 70), or no difficulty (35-60)".
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Data analysis

Data were entered into an Excel spreadsheet and analyzed
in Statistica 9.1 using descriptive and inferential statistics.
Continuous variables were expressed as means, standard
deviations, and minimum/maximum values, while categorical
variables were expressed as percentages. Groups were compared
using Mann-Whitney U tests, while categorical variables were
analyzed using Pearson’s Chi-Square or Fisher’s Exact test when
n<5. Results were considered significant at p<0.05.

RESULTS

The mean gestational age at birth in the sample was 32 weeks.
Most infants were female and classified as having a very low
birth weight. The neonatal characteristics of the sample are
shown in Table 1.

Results regarding breastfeeding and the introduction of solid
foods showed that at 6 months corrected age, most of the sample
(78.94%) no longer received breastmilk and that complementary
feeding was introduced prematurely, at approximately 3 months
and 16 days corrected gestational age (Table 2).

The analysis of participant characteristics and risk of PFD at
the time of data collection revealed that participants had a mean

Table 1. Neonatal characteristics of study participants

Variables n (%)
Gender
Female 13 (68.43)
Male 6 (31.57)
Adequacy of IUG
SGA 9 (47.37)
AGA 10 (52.63)

Weight classification

Extremely low weight 2 (10.52)

Very low weight 9 (47.37)

Low weight 6 (31.58)

Adequate weight 2 (10.53)

Use of MV

Yes 6 (31.57)

No 13 (68.43)

Variables Mean = SD Minimum/Maximum

GA at birth (weeks) 32.05 + 3.26 28-35
APGAR

1 minute 6.84 + 2.24 2-8

5 minute 6.78 +£ 0.91 7-10
Weight at birth (g) 1560 + 528 800-2580
Duration of transition 1705 £ 9.74 3-31

to full OF (days)

Duration of 3155 + 18.13 9-75

hospitalization (days)

Values expressed as frequencies (n) and percentages (%), mean and standard
deviation, minimum and maximum values; Percentiles classified according to
Fenton('® growth curves

Subtitle: SD = standard deviation; IlUG = intrauterine growth; GA = gestational
age; SGA = small for gestational age; AGA = adequate for gestational age;
APGAR = score describing the condition of newborns immediately after birth;
OF = oral feeding; MV = mechanical ventilation; g = grams
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age of 5 years and 1 month and the risk of PFD was present in
31.58% of the sample, with varying degrees of severity (Table 3).

The comparison between children with and without risk of
PFD revealed no significant differences in gestational age at birth,
adequacy of intrauterine growth, use of mechanical ventilation,
duration of neonatal hospitalization, age of introduction of
complementary feeding, and the oral habits of pacifier use and
bottle feeding. Only the duration of oral feeding transition in
the neonatal period differed between groups: children without
risk of PFD showed a significantly longer transition period than
those at risk for PFD (Table 4).

DISCUSSION

This study was prompted by the need to improve our
comprehension of the association between preterm birth
and the risk of PFD, an issue that still poses a challenge for
professional practice and family life. The early identification
of feeding disorders by health care practitioners allows for the
implementation of timely interventions through team-based
treatment planning and improved quality of life for the infant
and their family.

The EBAl revealed arisk of PFD in 31.58% of the children
investigated. Despite the need for NICU admission, participants
did not display any of the impairments associated with preterm
birth cited in the exclusion criteria of the original study, which
were used as inclusion criteria for the present investigation.
Studies show that a lower gestational age at birth is associated
with an increased risk of complications and illnesses, as well as a
higher risk of early weaning and introduction of complementary
feeding'®'”, which can lead to nutritional difficulties in children,
resulting in maternal emotional distress!®.

The manipulation of the oral cavity of preterm newborns
through devices like catheters and feeding tubes during NICU
stays can also contribute to the risk of difficulties in the feeding
transition period. Excessive manipulation of the oral cavity
can generate negative sensory experiences and a risk for PFD.
In a previous study, 18% of preterm infants were found to have

Table 2. Sample characteristics regarding breastfeeding and introduction
of complementary feeding

Variables n (%)
Exclusive breastfeeding at 2 (10.53)
6 months
Any breastfeeding at 2 (10.583)
6 months
Other milk at 15 (78.94)
6 months
Variables Mean = SD Mlm_muml
Maximum
Chronological age 5.47 + 1.61 3-8
of introduction of
complementary feeding
(months)
Corrected age of introduction ~ 3.52 + 1.54 1-6

of complementary feeding

(months)

Values shown as absolute numbers (n) and percentages (%), mean and stan-
dard deviation

Subtitle: SD = standard deviation
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feeding behavior issues in their early years, including food
selectivity, refusal, and tantrums®.

Though preterm infants in the present study were not at
high risk of developmental impairments, the prevalence of risk
for PFD observed can be considered high in light of the age of

Table 3. Risk of pediatric feeding disorder and oral habits (pacifier use
and bottle-feeding) at the time of data collection

Variables n (%)
Risk of PFD
Absent 13(68.42%)
Mild 1(5.26%)
Moderate 2(10.53%)
Severe 3(15.79%)
Pacifier use
Yes 7(36.84%)
No 12(63.16%)
Bottle feeding
Yes 5(26.32%)
No 14(73.68%)
Reports of choking
Yes 0
No 19(100%)
Reports of gastroesophageal reflux
Yes 0
No 19(100%)

Values shown as absolute numbers (n) and percentages (%), mean and stan-
dard deviation.
Subtitle: PFD = pediatric feeding disorder.

participants. Much like the present investigation, a previous
study found feeding difficulties to be highly prevalent (42%)
in children younger than 4 years of age who were born preterm
(< 37 weeks gestation)!?.

During neonatal hospitalization, preterm infants in the
present study were evaluated to determine oral feeding readiness
at approximately 34 weeks corrected gestational age, at which
point they were believed to be sufficiently mature for the
introduction of oral feeding. Infants with poor oral feeding skills
as determined by this assessment received oral sensory-motor
stimulation until achieving full oral feeding, approximately
17 days after the introduction of oral feeding.

The analysis of associations between PFD and neonatal
variables revealed that children with no risk of PFD had a
significantly longer feeding transition period than those with
such a risk. This was an unexpected finding, as we believed
that children with a longer feeding transition period, that is,
with more difficulty achieving full oral feeding in the neonatal
period and a longer duration of tube feeding (by approximately
8 days), would have more significant feeding difficulties in the
long term. This result may be explained by the large number of
factors that lead to feeding difficulties, some of which extend
beyond the neonatal period !?. It is also likely that the longer
transition period allowed the healthcare team to spend more time
attending to the infant’s feeding skills and may have had more
opportunities to provide orientations to the family. This could
have resulted in greater adherence to feeding recommendations
by the infant’s caregivers. The longer feeding transition period
may have also resulted from instability during feeding and a lack
of coordination between sucking, swallowing, and breathing
functions, which would have led to fewer attempts to establish

Table 4. Comparison of participants with and without risk of pediatric feeding disorder

Risk of PFD
Yes (n=6) No (n=13) p-value

GA at birth (weeks) 30.50 + 5.36 32.77 £ 1.74 0.58!
Adequacy of IUG

SGA 2(33.33) 7 (53.85)

AGA 4 (66.67) 6 (46.15) 0.372
Use of MV

Yes 2 (33.33) 4 (30.77)

No 4 (66.67) 9 (69.23) 0.652
Duration of hospitalization (days) 35.17 + 17.77 38.46 + 19.71 0.79'
Duration of FT (days) 11 +6.57 19.85 + 9.88 0.02!
BF at 6 months

Yes 3 (50.00) 1(7.69) 0.072
No 3 (50.00) 12 (92.31)

Duration of any or exclusive BF (months) 2.83+2.04 1.69 + 1.49 0.20'
Bottle feeding

Yes 1 (16.67) 4 (30.77) W
No 5(83.33) 9 (69.23)

Pacifier use

Yes 3 (50.00) 9 (69.23) 0.382
No 3 (50.00) 4 (30.77)

Values expressed as frequencies (n) and percentages (%) or mean and standard deviation. 'Mann-Whitney U Test (p< 0.05); 2Chi-Square or Fisher’s Exact Test (p<

0.05); Percentiles classified according to Fenton(™® growth curves.

Subtitle: PFD = pediatric feeding disorder; GA = gestational age; IUG = intrauterine growth; SGA = small for gestational age; AGA = adequate for gestational age; MV =

mechanical ventilation; FT = feeding transition; BF = breastfeeding

417

Audiol Commun Res. 2024;29:¢2848



Risk of pediatric eating disorders

oral feeding and a lower frequency of invasive oral procedures
during feeding.

Similarly, we expected to observe an association between
mechanical ventilation in the neonatal period and the risk of
PFD. This is because mechanical ventilation can contribute to
greater difficulty in the acquisition of full oral feeding in preterm
newborns, possibly due to invasive routine procedures and
manipulation such as orotracheal tubes and airway suctioning®”,
In arecent study®?, 78% of newborns who required orotracheal
intubation displayed oral-motor dysfunction when semi-solid
foods were introduced at 6 months corrected gestational age.
However, oral-motor dysfunction alone may not predispose
children to PFD in later stages of development, as observed
in this study.

Results regarding breastfeeding revealed that rates of
any or exclusive breastfeeding were low in this sample. At 6
months of age, 78.94% of preterm infants were no longer being
breastfed. Rates of breastfeeding at 6 months and total duration
of breastfeeding did not differ between infants with and without
risk of PFD.

Breastfeeding may be a protective factor against PFD.
The fact that this was not observed in the present study may be
due to the low rates of breastfeeding in both participant groups.
Our findings in this regard were similar to those of other studies
that found similarly low rates of exclusive breastfeeding at
6 months corrected gestational age in preterm newborns 72223,

In addition to the factors related to neonatal immaturity, which
lead to delayed breastfeeding initiation and the risk of early
weaning, postpartum women may also be afraid to breastfeed
given the prematurity of infants, lack of encouragement, and
social attitudes. All of these factors increase the likelihood of
breastfeeding cessation before 6 months corrected gestational age
or lead to the introduction of other types of milk to complement
breastfeeding, which may impact the overall duration of
breastfeeding and the early introduction of complementary
feeding!729,

In the present study, complementary feeding was introduced
early for most participants, at approximately 3 months and
16 days corrected age, contrary to current recommendations®>>9,
No differences were observed between infants with and without
risk of PFD regarding the age of introduction of complementary
feeding.

The lack of an association between feeding difficulties and
variables related to the neonatal period, breastfeeding, and
the introduction of solid foods underscores the importance of
alertness to the possibility of feeding difficulties in all infants,
regardless of preterm delivery, since it is not always possible
to identify a clear cause of feeding difficulties. Nevertheless,
it has been demonstrated that procedures and treatments
performed in the neonatal period for infants born preterm or
who required neonatal hospitalization could predispose them
to feeding difficulties*29).

Childhood follow-up programs for preterm infants may be
crucial to support and encourage the initiation and maintenance
of breastfeeding after NICU discharge. The contribution of
breastfeeding to the oral sensorimotor development of preterm
infants and its benefits to both the infant and mother are well
established in the scientific literature; furthermore, breastfeeding
meets the baby’s need for sucking and positive oral experiences®”.

Several other health promotion strategies could be developed
for this population, such as preventing the establishment of
deleterious oral habits or removing them early if they are already
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present. Families can also be given orientations and support
throughout the infant’s development, with encouragement to
stimulate the oral cavity with the infant’s own hands, or using toys
and utensils that are pleasurable and promote the development
of oral skills, preparing the infant for complementary feeding
and minimizing the sensory deprivations imposed during the
neonatal period.

Our results showed that complementary feeding was introduced
early for most participants. This issue could be addressed by
specialized teams that help plan and guide strategies for solid
food introduction based on the infant’s corrected age and
readiness for complementary feeding, thereby reducing the
risk of choking, discomfort, and negative feeding experiences,
all of which are associated with the early introduction of
complementary feeding.

Additionally, systematic nutritional follow-up programs
provide an opportunity for healthcare teams to help families
adopt choices and attitudes that promote an association between
feeding and pleasurable learning experiences during the
acquisition of feeding skills. Encouraging parental participation
in feeding and helping parents recognize and respect signs of
hunger and satiety may contribute to a more pleasurable feeding
experience @,

According to a previous study"®, therapists who treat feeding
difficulties should improve the infant’s relationship with their
mouth and food, as well as that of parents with children during
meal times. All recommendations made by the author could
be implemented for preventive purposes through initiatives
that aim to promote adequate, pleasurable, and safe feeding
experiences from early childhood onward. Involving health care
teams in initiatives that encourage children and their families
to develop a positive relationship with feeding, and families to
infants’ developmental stages could protect preterm children
from developing feeding difficulties and several associated
health issues, since this population is at high risk of developing
feeding difficulties, despite the absence of clear predictors in
the present study.

Limitations of this study include the small sample, the
inclusion of healthy infants only, the lack of stratification by
gestational age at birth, and the absence of a control group
of full-term infants with no history of NICU admission.
The lack of information regarding children’s medical history
and feeding habits between 2 years corrected age and the time
of data collection may also constitute a limitation: though we
received no reports of choking or gastroesophageal reflux in any
participating children, other clinical conditions that occurred
during this period could be related to current eating habits.

Future studies should examine these issues, ideally through
the longitudinal follow-up of infants and their families. We must
identify the factors associated with preterm birth that can
increase the risk of feeding difficulties in childhood, and develop
a better understanding of caregivers’ approach to feeding and
the development of oral skills from an early age.

Additionally, in clinical practice, the continued nutritional
follow-up of preterm infants by health professionals could help
with the prevention or early identification of PFDs. The EBAI
can be used for this purpose by any member of the health
care team as it has proven to be an accurate and validated
instrument for data collection™. It is important to note that
feeding difficulties can occur later in development and usually
have a negative impact on the child’s nutrition, as well as on
their quality of life and that of their families.
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CONCLUSION

Nearly one-third of the preterm-born preschoolers assessed
in this study were at risk of PFD. The duration of the feeding
transition period during neonatal hospitalization was the only
variable that differed between infants with and without a risk
of PFD. It is therefore possible that the time of introduction of
complementary feeding and the nature of the progression to full
oral feeding during neonatal hospitalization could be related to
feeding behaviors at other stages of child development.
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