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ABSTRACT

Purpose: to verify the readiness for oral feeding and breastfeeding in
newborns of mothers diagnosed with gestational diabetes mellitus (GDM).
Methods: observational, analytical, quantitative case-control study. For the
evaluation of non-nutritive sucking, the PROFAS protocol was used and
for the evaluation of performance at the mother’s breast, the protocol of
Speech Therapy - Breastfeeding. The sample was stratified into two groups,
the experimental group, composed of newborns of mothers diagnosed
with GDM, and the control group, with newborns of healthy mothers. For
statistical analysis, the Mann-Whitney, Shapiro Wilk and Student’s t tests
were used. Results: the total sample consisted of 46 newborns, 21 from the
experimental group and 25 from the control group. P<0.05 was observed
in the comparison between the groups in the variables: oscillation in the
state of consciousness, global hypotonia, weak search reflex, less than five
suctions per pause in the assessment of non-nutritive sucking, holding on to
the breast, falling asleep after starting suction and mother-infant positioning.
Conclusion: newborns of mothers diagnosed with GDM had greater difficulty
in readiness for oral feeding and in the practice of breastfeeding in the first
72 hours of life, compared to children of healthy mothers.

Keywords: Diabetes gestational; Breast feeding; Sucking behavior; Fetal
macrosomia; Hypoglycemia

RESUMO

Objetivo: verificar a prontidao para via oral e aleitamento materno em
recém-nascidos de maes diagnosticadas com diabetes mellitus gestacional
(DMG). Métodos: estudo observacional, analitico, quantitativo, do tipo
caso-controle. Para avaliagdo da suc¢do ndo nutritiva, foi utilizado o
Protocolo de Prontiddo do Prematuro para Inicio da Alimentagdo por Via
Oral - POFRAS e, para avaliagao do desempenho em seio materno, o
Protocolo de Acompanhamento Fonoaudiolégico — Aleitamento Materno.
A amostra foi estratificada em dois grupos, sendo o grupo experimental
composto por recém-nascidos de maes diagnosticadas com DMG e o grupo-
controle, por recém-nascidos de maes higidas. Para a analise estatistica,
foram utilizados os testes Mann-Whitney, Shapiro Wilk e t de Student.
Resultados: a amostra total foi composta por 46 recém-nascidos, sendo
21 do grupo experimental e 25 do grupo-controle. Observou-se p<0,05 na
comparagdo entre os grupos nas seguintes variaveis: oscilagao do estado
de consciéncia, hipotonia global, reflexo de procura débil, menos de cinco
sucgdes por pausa na avaliacdo da sucgdo ndo nutritiva, pega em seio,
adormecimento apos iniciar suc¢ao e posicionamento mae-bebé. Conclusio:
recém-nascidos de maes diagnosticadas com DMG apresentaram maior
dificuldade na prontiddo para via oral e na pratica do aleitamento materno
nas primeiras 72 horas de vida, comparados aos filhos de maes higidas.

Palavras-chave: Diabetes gestacional; Aleitamento materno; Comporta-
mento de suc¢do; Macrossomia fetal; Hipoglicemia
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INTRODUCTION

Gestational diabetes mellitus (GDM) is a metabolic alteration,
detected at the beginning or during pregnancy, characterized
by an increase in glycemia, causing maternal hyperglycemia,
which may disappear or persist after childbirth®. In a pregnancy
affected by GDM, the fetus will be exposed to high levels of
glucose, increasing fetal insulin production, which can lead to
fetal distress, premature birth, hyperbilirubinemia, hypoglycemia,
and possible future feeding difficulties®.

Newborns (NB) with hypoglycemia tend to be more agitated,
present tremors and hyperexcitability in the first days of life,
and may also present symptoms such as hypotonia, lethargy,
and weak sucking®. The NB’s oral reflexes, such as sucking
and swallowing, coordinated with breathing, when present and
adequate, are predisposing factors for efficient oral feeding®.

The use of supplements, such as milk formula, is commonly
associated with conditions linked to hypoglycemia, as noted in
cases of macrosomic NBs and children of diabetic mothers®.
The inadequate supply of this complement can interfere with
the oral motor pattern, leading the NB to present specific
difficulties in oral function, impairing suction and, consequently,
the success of breastfeeding®.

Few studies focus on the analysis of feeding and breastfeeding
performance of NBs of mothers diagnosed with GDM. Thus,
studies that address this theme are necessary. Therefore, the
objective of the present study was to verify the readiness for the
oral route in newborns of mothers diagnosed with gestational
diabetes mellitus and compare them with newborns of healthy
mothers. Therefore, the objective of the present study was to
verify the readiness for the oral route in newborns of mothers
diagnosed with gestational diabetes mellitus and compare them
with newborns of healthy mothers.

METHODS

This is an observational, analytical, quantitative, case-control
study. The collection was carried out from May to December
2021 in a maternity hospital. The study was approved by the
Research Ethics Committee of Hospital Geral Roberto Santos -
HGRS/BA, according to ordinance No. 4,726,014. All guardians
agreed to participate in the study and signed the Free and
Informed Consent Form (FICF). Some maternal data were
collected from medical records, such as age, number of prenatal
consultations, guidance on breastfeeding in these consultations,
breastfeeding in the first hour of the NB’s life, whether or not
the patient had a medical diagnosis of GDM, type of delivery,
number of pregnancies, previous experiences in breastfeeding,
and treatments for GDM. Data regarding gestational age (GA),
birth weight (BW), gender, medical diagnoses, complications
during childbirth, and APGAR score were collected from the
NB’s medical records.

As inclusion criteria for the study, mothers aged 18 years old
and over, hospitalized in a rooming-in unit of the maternity, with
stable conditions and weaning recommendation by the medical
team, whose babies were born at term, with stable conditions
and less than 72 hours of life, were selected. The research also
considered the maternal desire to breastfeed and the agreement
to participate in the research, by signing the FICF. Exclusion
criteria were NBs who had perinatal infections, complications
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during childbirth and in the neonatal period, diagnoses of
neurological and cardiac impairment, prematurity, suspected
or diagnosed genetic syndrome, head and neck malformations,
APGAR score below 7 in the first and in the fifth minute, altered
lingual frenulum and babies whose mothers were unable to
breastfeed due to HIV and/or HTLV diagnosis, as well as those
who did not wish to breastfeed for personal reasons.

After eligibility to participate in the research, the sample
was divided into two groups: the control group (CG), composed
of children of mothers without a diagnosis of current GDM
or in previous pregnancies, and the experimental group (EG),
composed of children of mothers diagnosed with GDM in the
current pregnancy. As a way to control possible selection bias
and confounding factors, only children with birth weight above
2500g and considered full-term newborns, with a gestation
period of more than 37 weeks, were included in both groups.

For the assessment of non-nutritive sucking, the Preterm Oral
Feeding Readiness Scale - POFRAS? was used. To evaluate the
nutritional sucking in the mother’s breast, the Speech-Language
Pathology Monitoring Protocol - Breastfeeding® was used®.
Even if it is still under validation, it is extremely important
and covers several relevant points for the accomplishment of
this research.

Although the POFRAS” was developed for preterm infants,
it was used to analyze the parameters of non-nutritive sucking,
observing oral reflexes, aspects such as movement and cupping
of the tongue, jaw movement, suction strength and the number
of suctions per pause, pace keeping, alertness, and signs of
stress. In the Speech-Language Pathology Monitoring Protocol
— Breastfeeding®, the following variables were analyzed: the
NB’s grip, sucking pattern, jaw movement, coordination between
sucking, swallowing, and breathing, whether there was a need
to wake the NB, and mother-to-child positioning.

The evaluation was carried out by the researchers in charge
who were trained to recognize the mentioned aspects. The NB
was evaluated in the first 72 hours, in the accommodations of the
aforementioned hospital, in a common crib, in a semi-reclined
position, supported by the researchers, before breastfeeding,
considering that this moment is the best state of alert for the
NB. If the NB was in deep sleep before breastfeeding, the
researcher would wake him up with tactile and auditory stimuli,
until obtaining a state of alertness favorable to the assessment
(alert and semi-alert). For the evaluation of the maternal breast,
the mother was asked to position the NB in the usual way.

At the end of the evaluations, all mothers received guidance
on breastfeeding, aiming to contribute to its success. When
difficulties of the mother-baby dyad in breastfeeding and/or
oral dysfunctions in the NB were identified in the research,
the Speech Therapy team and the other components of the
multi-professional team of the unit were contacted to signal
the difficulties presented by the dyad, so that the mother and
the NB received the necessary support during hospitalization.
This contributed to an early intervention based on the changes
presented, aiming at the best performance of the NB in the
mother’s breast.

In descriptive statistics, categorical data were summarized
using absolute and relative frequency, mean and standard
deviation. To analyze the association between the variables,
the SPSS Statistics software version 21.0 was used. For the
analysis of quantitative variables, the Mann-Whitney test
and the Shapiro-Wilk test were used. And for the analysis of
quantitative variables, p <0.05 was considered.
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RESULTS

The total sample consisted of 46 NBs. After stratification
between the groups, 21 NBs composed the experimental group
(EG) and 25 NBs the control group (CG). In Table 1, general
information is described, specifying CG and EG, regarding
maternal and NB data.

The mean number of prenatal consultations was 8.32 (+2.7)
for the CG and 7.24 (+3.8) for the EG. Two mothers (10%)
from the EG did not have any prenatal follow-up appointments.
Guidelines regarding breastfeeding during prenatal care were
given to 11 (44%) mothers in the CG and 4 (19%) in the EG.

Regarding the maternal data of the experimental group,
those related to the treatment for GDM were collected. There
was a greater predominance of dietary treatment, followed by
pharmacological treatment, such as insulin. In the EG, 14 (67%)
mothers had previously breastfed their children. However, in
the CG, the majority, or 18 (72%) mothers had no contact with
breastfeeding and were in their first pregnancy.

Table 2 shows the results of the association between the
control group and the experimental group regarding readiness
for oral administration. Most variables showed statistical
significance between the groups, considering p < 0.05.

Table 3 presents the results of the comparison between
the control group and the experimental group concerning the
variables observed in the evaluation of the NBs in mothers’
breasts. It was noticed that most of the variables showed
statistical significance.

DISCUSSION

According to the World Health Organization (WHO), the
diagnosis of GDM should be considered a global priority, as
it is a major public health problem, with a prevalence of 1%

Table 1. General characteristics of maternal and newborn data
Control group Experimental

Variables

No=25 group No=21

Maternal data

Mother’s age* 26.4 (7.1) 31.9 (6.8)
Type of delivery

Normal 13 (52) 5 (20)
Cesarean 12 (48) 16 (64)
Breastfeeding in the 1st hour of life

Yes 15 (60) 7 (28)

No 10 (40) 14 (56)
Newborn Data

Birth weight* 328792 (482.3) 3582.95 (703.9)
Gestational age

> 37 weeks 1(4) 7 (33.3)

> 38 weeks up to 39 weeks 12 (48) 12 (57.1)

> 40 weeks 12(48) 2(9.5)
Gender

Female 13 (52) 9 (42.9)
Male 12 (48) 12 (57.1)

Note: No. = sample size; = = greater than or equal to
*Values expressed as mean and standard deviation; other data are expressed
No. (%) for the Frequency
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to 37.7% and a world average of 16.2% in 201519, Also in
2015, Brazil ranked fourth in the world ranking of countries
with the highest rate of adults diagnosed with diabetes mellitus,
including GDMUD.

Studies point to the influence of maternal age on GDM,
considering advanced age as a risk factor for an unfavorable
outcome"?. Although mothers under the age of 18 were not
included in this research, the high maternal age in the EG
was evidenced, when compared to the CG. It is important to
highlight that other risk factors for GDM must be considered
in the tracking and screening of pregnant women who are 35 or
older, including overweight, obesity or excessive weight gain
in the current pregnancy, individual and family history (first-
degree) of gestational diabetes, obstetric history of repeated
miscarriages, malformations, fetal or neonatal death, and
macrosomia, among others!®.

Cesarean delivery corresponds to highly complex surgery
and Brazil is one of the countries with the highest rate of
cesarean sections in the world'®. A study" points to the
predisposition of mothers with GDM to perform this type of
delivery, corresponding to the findings of the EG, in which
a high occurrence of cesarean deliveries was verified. In the
same group, it was noticed that the majority did not breastfeed
in the first hour of life. Among the possible factors, we can
highlight the high complexity of the cesarean section, the effect
of anesthesia, and maternal positioning in the postoperative
period, which may be related to the low rate of breastfeeding
in the first hour of life in this population!®,

Some studies indicate that GDM may be related to macrosomia
and premature birth, in addition to other factors!”'®. Even
though premature babies were not included in the research,
there was a high frequency of full-term babies in the EG, which
may be associated with the fact that all mothers had undergone
treatment for GDM.

A study!"” that associated the diagnosis of GDM with
fetal gender found a greater propensity for its development
in pregnancies with male fetuses, while pregnancies with
female fetuses were more associated with the progression of
GDM to type 2 diabetes mellitus. Similar data were found in
the present study, observing a greater predominance of males
when compared to females, in the EG.

For adequate treatment of GDM, regular follow-up during
prenatal care is necessary. It was noticed that the average number
of prenatal consultations, despite being in the normal range, was
still relatively low. During the research, it was found that some
mothers from the EG reported not having performed prenatal
care because of later discovery of pregnancy when hospitalized
for control and monitoring of diabetes.

To reverse hyperglycemia and reduce the risks of maternal
and fetal health problems, the most commonly used treatments
to control GDM are glucose monitoring, dietary counseling,
and pharmacology or insulin”. In this study, the most used
treatment to control GDM was regulated diet and insulin, or
both associated. It is known that the adequate treatment of
GDM provides a reduction in the risks of complications during
pregnancy and after childbirth.

Some possible neonatal complications found in children
of mothers with GDM are asphyxia and hypoglycemia®.
Hypoglycemia represents a drop in blood glucose, which can
result in muscle fatigue, drowsiness, and other symptoms®".
In the analyzed variables of the POFRAS protocol®, it was
observed that most babies in the EG showed changes during
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Table 2. Comparison between the control group and experimental group in oral readiness
Control group Experimental group

Variables No. (%) No. (%) p-value
Total number of newborns 25 (100) 21 (100)
Searching reflex Present 25 (100) 14 (66.7) .002*
Weak 0 (0) 6 (28.6)
Absent 0 (0) 1(4.7)
Sucking reflex Present 25 (100) 17 (80.9) .024*
Weak 0(0) 4 (19.1)
Biting reflex Present 16 (64) 5(23.8) .007*
Absent 9 (36) 16 (76.2)
Tongue movement Adequate 25(100) 19 (90.5) 119
Altered 0 (0) 2(9.5)
Tongue cupping Present 25(100) 18 (85.7) .053
Absent 0 (0) 3(14.2)
Jaw movement Adequate 25(100) 19 (90.5) 119
Altered 0 (0) 2 (9.5)
Suction strength Strong 24 (96) 16 (76.2) .048*
Weak 1(4) 4 (19.1)
Absent 0 (0) 1(4.7)
Suctions per pause 5t08 20 (80) 4(19.1) .000*
>8 1(16) 4 (19.1)
<5 4 (4) 13 (61.8)
Rhythm maintenance Ritmico 24 (96) 12 (57.1) .002*
Arritmico 1(4) 9 (42.9)
Maintaining alertness Yes 20 (80) 5(23.8) .001*
Partial 4 (16) 14 (66.7)
No 1(4) 2(9.5)
Stress signals Yes 3(12) 12 (57.1) .001*
No 22 (88) 9 (42.9)

Note: No. = sample size; % = percentage; values expressed in absolute and relative frequency *p-value < 0.05. Mann-Whitney Test

Table 3. Comparison between data from newborns in the control group and the experimental group in the speech-language evaluation of
breastfeeding during nutritive sucking

Variables Con'\::)cfl(cg;:)o up Expen:::n(tozl) group p-value

Total number of mother-infant dyads 25 (100) 21 (100)

NB’s grip

Effective 20 (80) 8 (38.1) .002*
Does not hold 5 (20) 13 (61.9)

Suction pattern

Effective suction 18 (72) 5 (24) .001*
Sucks and then falls asleep 6 (24) 12 (57)

Does not suck 1(4) 1(5)

Sucks with long pauses and soon falls asleep 0 (0) 3 (14)

Coordinated jaw movements

Yes 25 (100) 20 (96) 274
No 0(0) 1(4)
Suction/swallowing/breathing coordination

Yes 25 (100) 21 (100) 1.000
There was a need to wake up the NB

Yes 2(8) 15 (71,4) .000*
No 23 (92) 6 (28,6)

Mother-NB positioning

Belly with belly and head of the NB elevated in relation to the body 24 (96) 11 (52) .001*
Belly with belly and head of the NB aligned with the body 1(4) 10 (48)

Note: NB = newborn; No. = sample size; % = percentage; values expressed in absolute and relative frequency *p-value < 0.05. Mann-Whitney Test
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the assessment of non-nutritive and nutritious sucking. Such
alterations may be justified due to maternal GDM. When
compared with the group of NBs of mothers without this
diagnosis, a better performance in the functions related to the
skills necessary for suction was found.

For the proper establishment of breastfeeding, the NB
needs to have a good oral motor pattern, which indicates oral
readiness for breastfeeding. The correct functioning of the oral
reflexes concerns the search reflex to grab the mother’s breast,
as well as the suction reflex to maintain latching and adequate
milk extraction®?. If the baby presents changes in oral reflexes,
there may be alterations in the sucking pattern, as observed in
the cases of NBs who had weak suction strength.

Gestational Diabetes Mellitus and the complications
associated with it can impact the health of the NB®. In this
research, it was found that, in the EG, the majority presented
smaller groups of non-nutritive sucking, arrhythmicity in
sucking, and signs of stress during the evaluation, which may
be related to a greater pattern of sleepiness and signs of muscle
fatigue. Furthermore, it was noted that, in the CG, all NBs
had strong suction strength. Without a correctly established
sucking pattern, the baby may have difficulty maintaining the
grip, which would generate effort, fatigue, signs of stress, and
difficulty in maintaining alertness, which was also observed
during this research, when it was necessary to perform stimuli
tactile, to favor the maintenance of alert state in the EG during
the nutritive sucking in the mother’s breast.

Some studies**® point out that hypoglycemia can occur in
the first two hours after birth, persisting for up to 72 hours, or
for a week, which can impact the newborn’s suction and lead
to weak suction and even future feeding difficulties®”. This
information confirms the findings regarding the sucking pattern
ofthe NBs in the EG, especially regarding the lower performance
related to the searching, sucking, and biting reflexes, group of
suctions per pause, strength, and maintenance of the sucking
rhythm and alertness, besides showing more signs of stress.

The assessment of nutritious sucking was performed within
the first 72 hours postpartum. It was noted that the EG presented
greater difficulty in latching onto the maternal breast and did
not maintain an alert state, falling asleep soon after starting to
suck on the maternal breast. These characteristics were different
from those observed in the CG, which shows that the maternal
diagnosis of GDM could have influenced the EG’s non-nutritive
sucking pattern, as well as the low behavioral state.

To improve the grip of the NB of the EG during nutritive
sucking in the maternal breast, it was necessary a speech
therapist intervention. The professional was able to work with
the difficulties in the management of maternal breastfeeding and
to help the mother to favor successful breastfeeding. All mothers
in the study, even those without difficulties, were instructed on
the benefits and management of breastfeeding. For mothers
with breastfeeding difficulties, after the evaluation, assistance
and adaptation of the alterations were carried out. Also, the
multidisciplinary team of the referred hospital was signaled
to carry out a follow-up of the dyad during hospitalization.

The literature points to the tendency of mothers with GDM
to introduce milk formula in the first days of life, as well as to
carry out early weaning'7*?. However, there is no consensus
that such factors may be associated with the difficulty that this
population may have during breastfeeding.

This research verified that the mothers evaluated 48 hours
after the delivery presented alterations in the condition of the
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breasts, whether due to breast engorgement or pain. The EG
was mostly composed of multiple pregnancy mothers, who
had previously experienced breastfeeding. However, it was
noticed that even the mothers who had previous contact with
breastfeeding, had difficulties in the mother-baby positioning
during breastfeeding. The difficulties found in the breastfeeding
process may be directly related to the inferior performance of
the NB’s oral motor skills during nutritious sucking, as well
as to their low state of alertness.

Thus, it is necessary to carry out more studies on the subject,
since the present research showed difficulties in sampling when
the inclusion and exclusion criteria were applied. Another
challenge was the continuity of the outpatient segment for speech
therapy follow-up of these patients to prevent eating difficulties
and orofacial myofunctional disorders at an early stage.

CONCLUSION

Newborns of mothers diagnosed with gestational diabetes
mellitus showed greater difficulty in readiness for the oral route
and in the practice of breastfeeding in the first 72 hours of life
when compared to children of healthy mothers.
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