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Abstract

Background: Ankyloglossia is characterized by abnormal tongue movements that can possibly interfere with
breastfeeding due to incorrect latching, pain, nipple fissure, and ineffective suction.
Objective: To determine the prevalence of ankyloglossia in newborns and its association with exclusive
breastfeeding and early breastfeeding difficulties.
Materials and Methods: This is an analytical cross-sectional study conducted in seven public maternity
hospitals in the city of Recife, PE, Brazil. The study sample consisted of 822 mothers/newborns of both
genders. The diagnosis of ankyloglossia was confirmed by comparing two previously standardized and
validated lingual frenulum assessment tools. Information on the mother’s socioeconomic profile and
breastfeeding difficulties were also collected. The data were analyzed using bivariate and multivariate logistic
regression models.
Results: The prevalence of ankyloglossia was 2.6% when using the Bristol Tool and 11.7% with the Assess-
ment Tool for Lingual Frenulum Function (Neonatal Tongue Screening Test—NTST). The agreement between
the two assessment tools was 2.2%, with a significant difference between them ( p < 0.001). There was an
association between the occurrence of ankyloglossia and breastfeeding difficulties (odds ratio = 1.99), but no
association with exclusive breastfeeding practice was found.
Conclusions: The diagnostic tools used herein revealed different prevalence rates of ankyloglossia in newborns.
This condition was associated with breastfeeding difficulties, and the NTST was more effective in determining
such an association.
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Introduction

Ankyloglossia is characterized by abnormal tongue
movements that can possibly interfere with breastfeed-

ing due to incorrect latching, pain, nipple fissure, and inef-
fective suction, which may predispose to early weaning.1

Although ankyloglossia is a congenital disorder, it has not
been routinely diagnosed in neonatal screenings.

The prevalence rate of ankyloglossia is variable and pos-
sibly underestimated, since most often the diagnosis of this
condition is only made if symptoms are present. Hence,
health professionals may fail to diagnose ankyloglossia in
patients with limited symptomatology. The lack of a stan-
dardized protocol and the genetic characteristics of the
studied populations may explain the different prevalence

rates of ankyloglossia in newborns reported in the literature:
3.15–21% in Brazil2,3 and 4–11% worldwide.4–7

Considering the importance of the early diagnosis of an-
kyloglossia in maternity hospitals, the federal law 13.002/
2014 was approved in Brazil to protect and support breast-
feeding practice. As of 2014, the assessment of the lingual
frenulum became mandatory in Brazil for all newborns be-
fore hospital discharge, to follow up and/or treat the cases
where breastfeeding could be potentially affected, as well as
to prevent weaning after hospital discharge and favor the
continuation of exclusive breastfeeding.1,8,9

Although there are reports of a possible relationship
between the occurrence of ankyloglossia and breastfeeding
difficulties, this association remains inconclusive due to
methodological limitations of published studies.10–12 Thus,
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this study aimed to determine the prevalence of ankyloglossia
in newborns, based on two assessment tools, and to investi-
gate its association with exclusive breastfeeding and early
breastfeeding difficulties.

Materials and Methods

Study participants

This was an analytical cross-sectional study conducted in
seven public maternity hospitals in the city of Recife, PE,
Brazil, between November 2018 and April 2019.

The study sample was composed of 822 mothers of new-
borns of both genders, aged 1–30 days. The sample size was
determined based on a universe of 12,498 individuals, which
corresponds to a 6-month average number of monthly births
in each maternity hospital. For sample calculation, we also
considered a prevalence rate of ankyloglossia (8.8%) from
a previous study, 95% confidence interval (CI), 2% maxi-
mum error, 1.2 estimated effect and 20% sample dropout.
The minimum sample size to be considered was 804 moth-
ers/newborns, who were proportionally allocated from each
maternity hospital based on the average number of births. The
final sample size was greater than the estimates because some
mothers were asked to participate in the study for assessment
of their newborn’s lingual frenulum.

The data were collected by three examiners previously
calibrated in a pilot study. An intraexaminer agreement rate
of 0.99 was obtained for the first and second examiners as
compared with 1.0 of the gold-standard examiner. Inter-
examiner agreement rates of 0.9 and 0.81 were obtained for
the first and second examiners, respectively, as compared
with the gold-standard examiner.

The following inclusion criteria were considered: term
birth, newborns admitted to the same unit, aged 1–30 days, and
under exclusive or nonexclusive breastfeeding. Newborns/
mothers who met the following exclusion criteria were ex-
cluded from the analysis: (1) craniofacial malformations such
as microcephaly, cleft lip, and/or palate; (2) diagnosis of
mental or motor disorders and/or syndromes; and (3) parturi-
ents with postpartum complications that interfered with the
mother–child bond or those with systemic issues that pre-
vented them from breastfeeding.

Study measures

The data were collected using three assessments tools, as
follows: The Lingual Frenulum Diagnostic tool, the Bristol
Tongue Assessment Tool (BTAT),13 and the Assessment
Tool for Lingual Frenulum Function (Neonatal Tongue
Screening Test—NTST).14,15 The first was addressed to par-
ticipating mothers and consisted of a socioeconomic ques-
tionnaire with questions such as type of delivery, number of
children, previous breastfeeding experience, and complaints
of breastfeeding difficulties. The breastfeeding difficulties
reported by mothers included nipple pain and fissure; frequent
newborn gagging and crackling during breastfeeding associ-
ated with inadequate movement of perioral muscles; exces-
sive tiredness when breastfeeding; difficulties in latching the
breast; irritability and restlessness of the newborn during
breastfeeding associated or not with short feedings and fre-
quent crying; low milk flow associated with difficulty in
latching the breast; low glycemic index of the newborn related

to ineffective breastfeeding due to incorrect latching of the
breast. The latter was confirmed from the newborn’s care chart.

The other two assessment tools were used for oral exam-
ination and inspection of the lingual frenulum. For assess-
ment of the lingual frenulum, the mother was asked to place
the newborn’s neck onto her arm and forearm, as if posi-
tioning for breastfeeding, and then to firmly hold the new-
born’s hands. A specific maneuver was used to elevate the
newborn’s tongue for proper examination of the lingual
frenulum. In brief, gloved index fingers were introduced
under the tongue along its lateral margins, and the tongue was
elevated for inspection. Newborns were examined for the
severity of ankyloglossia and breastfeeding difficulties, and
the data were recorded.

Newborns who scored 0–3 on the BTAT and >7 on the
NTST were diagnosed with ankyloglossia. Newborns who
scored >3 on the BTAT and <7 on the NTST were classified
as normal.

The BTAT is based on four analytical criteria, namely
appearance of the tip of the tongue, insertion of the frenulum
in the mouth floor, elevation of the tongue during crying, and
tongue protrusion. Each item has a score ranging from 0 to 2,
and the result is obtained by the sum of the scores, which can
vary from 0 to 8.

The NTST scores are obtained by summing up the scores
of two assessment phases. First, the scores are obtained by
examining the lip at rest, tongue positioning during crying,
and the shape of the tip of the tongue when it is elevated
during crying. The scores range from 0 to 6, with scores from
4 to 6 indicating that the lingual frenulum interferes with
tongue movements. The second phase consists of examining
the thickness of the lingual frenulum, its attachment to the
ventral region of the tongue and the mouth floor. The scores
range from 0 to 6, with scores from 3 to 6 indicating that the
lingual frenulum interferes with tongue movements. The total
sum of scores in both assessments can range from 0 to 12,
with scores from 7 to 12 indicating altered lingual frenulum.

While the BTAT classification is ‘‘presence of anky-
loglossia’’ or ‘‘normality,’’ the NTST also considers incon-
clusive cases requiring a second inspection (scores 5 and 6).
However, for statistical purposes, this study considered only
normality or abnormality, and inconclusive cases were con-
sidered as normal.

Statistical analysis

The data were tabulated into Microsoft Office Excel
spreadsheets and analyzed in SPSS program, version 23.0.
The categorical variables and study measures were analyzed
descriptively as absolute and percentage frequencies (mean,
standard deviation, and median of age). The association
between two categorical variables was tested using Pear-
son’s chi-squared test or Fisher’s exact test. The assessment
tools for the diagnosis of ankyloglossia were compared by
McNemar chi-squared test. Kappa agreement values, and
their corresponding CIs, were obtained. Odds ratio (OR) and
CIs were obtained from the association between variables in
the bivariate study.

A logistic regression model was adjusted for each variable
to determine whether the independent variables influence the
response (dependent) variables ‘‘exclusive breastfeeding’’
and ‘‘breastfeeding difficulties.’’ Only variables that showed
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a significant association up to 20% ( p < 0.20) in the bivar-
iate study were considered. The variables with p < 0.20 were
maintained in the model through backward selection. The
model allowed to estimate OR values, significant values
( p values) of the variables, adjustment of data to the model
through the Lemeshow test, and the percentage of correct
classification of cases. A 5% margin of error and 95% CI
were considered in all statistical tests.

Ethical issues

This study was previously approved by the Research
Ethics Committee of the University of Pernambuco (protocol
no. 2.414.893/2017, Certificate of Submission for Ethical Ap-
preciation (CAFE): 73673117.6.0000.5207), Research Ethics
Committee of the Federal University of Pernambuco (protocol
no. 2.506.470/2018, CAEE: 73673117.6.3001.5208), and by
the Research Ethics Committee of the Professor Fernando
Figueira Integral Medicine Institute (IMIP) (protocol no.
3.196.159/2019, CAEE: 73673117.6.3002.5201). This study is
in accordance with all ethical principles disclosed in the De-
claration of Helsinki. Volunteer mothers signed an informed
consent term to participate in the study.

All cases diagnosed with ankyloglossia were referred to a
referral center for diagnosis, follow-up, and treatment of
ankyloglossia in the city of Recife, PE, Brazil, regardless of
the presence or absence of breastfeeding difficulties.

Results

Of the 822 study participants, 54.9%, 32.2%, and 10.9%
were born in state, municipal, and federal public maternity
hospitals, respectively, in the city of Recife, Brazil. The most
frequent type of delivery was vaginal (53.2%), followed by
Cesarean section (46.8%); 63.6% of the newborns had ges-
tational age between 37 and 39 weeks.

The parturients’ age ranged from 13 to 44 years, with an
average of 25.64 years and a median of 24 years. As for
schooling, 51.8% of them had completed high school, 43.2%
elementary school, and 5% higher education. Most parturi-
ents (74.1%) had a monthly family income of up to one
minimum wage (998.00 BRL/250.00 USD), 37.1% of them
reported that pregnancy was planned, 77.6% lived with the
child’s father in the same household, and 69.3% reported that
the pregnancy was desired by the father. The parturients’
were also inquired about their number of children—42.5% of
them had only one child, 43.8% had two or three children,
and 13.7% had more than four children. In our study, 54.1%
of the mothers had previous breastfeeding experience, 7.5%
reported to be embarrassed about breastfeeding in public
places, and 19.2% of them took a breastfeeding training course
during pregnancy. Most mothers (72.3%) had protruding
nipples, followed by semi-flat (18%), flat (8%), and inverted
nipples (1.7%).

Demographic and clinical information about the newborns
were collected and the following results were obtained:
52.2% were males, 79.8% were aged up to 4 days at the time
of examination, and 87.8% were under exclusive breast-
feeding, although 17.9% of the mothers reported the occur-
rence of breastfeeding difficulties.

The prevalence of ankyloglossia was 2.6% when using the
BTAT and 11.7% with the NTST. The agreement between
the two tools regarding the diagnosis of ankyloglossia was

2.2%, with a significant difference between them ( p < 0.001).
The prevalence of ankyloglossia when using the NTST was
higher among males than females (14.2% versus 8.9%) and
significantly associated with gender ( p < 0.05, OR = 1.70
[1.09–2.63], Pearson’s chi-squared test). In contrast, no as-
sociation between the diagnosis of ankyloglossia and gender
was observed when the BTAT tool was used.

There was a significant association between exclusive
breastfeeding and the maternity hospital public administration
(municipal, state, or federal), type of delivery, and variables
related to the mother. Nevertheless, there was no significant
association between the occurrence of ankyloglossia in the
newborns and exclusive breastfeeding in either assessment
tools (Table 1).

There was a higher frequency of exclusive breastfeeding
among newborns born by vaginal delivery (92.5%) and ad-
mitted to municipal maternity hospitals (94.7%), as well as
among younger mothers (92.5%) and mothers with more
children (92.9%). In addition, the frequency of exclusive
breastfeeding was higher among mothers with previous
breastfeeding experience (90.6%) who reported no difficulty
in breastfeeding (94.4%), and among those with protruding
nipples (90.9%).

Breastfeeding difficulties were significantly associated
with some mothers’ characteristics such as number of chil-
dren, previous breastfeeding experience, and nipple shape
( p < 0.05). Furthermore, the newborn’s age at the time of the
examination was significantly associated with the presence of
ankyloglossia diagnosed by the NTST ( p < 0.05). Of note,
breastfeeding difficulties were not related to the occurrence
of ankyloglossia diagnosed by the BTAT ( p > 0.05), but they
were associated with the maternity hospital administration
(municipal, state, or federal) and type of delivery ( p < 0.05)
(Table 2).

There was a higher frequency of breastfeeding difficulties
reported by mothers who underwent Cesarean section (20.8%)
in a federal maternity hospital (24.4%). Breastfeeding diffi-
culties were mostly reported by mothers who had their first
child (23.2%), with no previous breastfeeding experience
(23.9% versus 12.8%) and with nonprotruding nipples (semi-
flat, flat, or inverted) (27.1%) as compared with those with
protruding nipples (13.8%). In addition, breastfeeding diffi-
culties were most commonly found among newborns aged up
to 4 days at the time of the examination (19.5% versus 11.4%)
and among those diagnosed with ankyloglossia through the
NTST (27.1%).

After a bivariate analysis, a multivariate logistic regression
model was used with the five variables that indicated p < 20 in
the bivariate study at 5% significance. It was possible to infer
that the chances of experiencing breastfeeding difficulties are
higher among newborns born by Cesarean section in federal
public maternity hospitals, in their first 4 days of life, diag-
nosed with ankyloglossia, and whose mothers have no pre-
vious breastfeeding experience and have nonprotruding
nipples (Table 3). The model was accepted ( p < 0.001) and
adjusted well according to the Lemeshow test ( p = 0.124).

Discussion

The decision that supports breastfeeding practices involves
a complicated process related not only to the mother’s desires
but also heavily influenced by beliefs, awareness of the
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importance of breastfeeding, and support of friends, relatives,
and health professionals. The (dis)continuation of exclusive
breastfeeding depends on biological, social, cultural, eco-
nomic, and political factors. Therefore, the health care team
should be prepared to encourage breastfeeding practices as
well as to detect potential issues that may cause discontinu-
ation.1 The hypothesis of our study was that the occurrence of
ankyloglossia in newborns may interfere with exclusive
breastfeeding or contribute to early breastfeeding difficulties.

It is critical to conduct a systematic and standardized in-
spection of the lingual frenulum during neonatal screening
for the diagnosis of ankyloglossia. Nevertheless, there is
no evidence available of a gold-standard assessment tool
for the diagnosis of ankyloglossia, which opens research
opportunities for comparative analytical studies on different
diagnostic resources. It is also worth noting that the preva-
lence rates of ankyloglossia might be underestimated due
to diagnostic inaccuracy, particularly in cases with mild
symptomatology.5

Studies conducted in Canada16 and Spain4 revealed that
when the lingual frenulum examination was performed in
maternity hospitals using standardized diagnostic instru-
ments, the prevalence of ankyloglossia was higher than the
estimates, which is a strong indication of under-reporting.

Consistent with literature reports, the diagnostic tools used
herein showed different prevalence rates of ankyloglossia.
Even though the BTAT is usually considered a practical,
objective, and easy-to-use assessment tool,13 it detected a
lower prevalence rate of ankyloglossia as compared with the
NTST.14,15

The BTAT was found to be inaccurate when tongue pro-
trusion was scored. When this aspect is considered, the score
tends to be >3, inaccurately indicating normality. Therefore,
tongue protrusion may be a misleading criterium to consider,
as newborns may not protrude their tongue during inspection,
or otherwise—newborns with ankyloglossia may protrude
their tongues up to the lip or gingiva and even so have limited
movement amplitude. The BTAT should be used carefully

Table 1. Assessment of Exclusive Breastfeeding in Relation to the Maternity Hospital Public

Administration, Type of Delivery, Mother’s Characteristics, and the Occurrence of Ankyloglossia

Variable

Exclusive breastfeeding

p OR (95% CI)Yes, n (%) No, n (%) Total, n (%)

Maternity hospital public administration p* < 0.001{

Municipal 266 (94.7) 15 (5.3) 281 (100.0) 4.13 (1.97–8.66)
State 383 (84.9) 68 (15.1) 451 (100.0) 1.31 (0.73–2.36)
Federal 73 (81.1) 17 (18.9) 90 (100.0) 1.00

Type of delivery p* < 0.001{

Cesarean section 319 (82.9) 66 (17.1) 385 (100.0) 1.00
Vaginal 403 (92.2) 34 (7.8) 437 (100.0) 2.45 (1.58–3.80)

Mother’s age range (in years) p* = 0.046{

13–19 160 (92.5) 13 (7.5) 173 (100.0) 2.28 (1.17–4.43)
20–29 362 (87.9) 50 (12.1) 412 (100.0) 1.34 (0.85–2.12)
30–44 200 (84.4) 37 (15.6) 237 (100.0) 1.00

Number of children p* = 0.017{

1 294 (84.2) 55 (15.8) 349 (100.0) 1.00
2–3 323 (89.7) 37 (10.3) 360 (100.0) 1.63 (1.05–2.55)
‡4 105 (92.9) 8 (7.1) 113 (100.0) 2.46 (1.13–5.33)

Nipple shape p* < 0.001{

Protruding 540 (90.9) 54 (9.1) 594 (100.0) 2.53 (1.65–3.88)
Nonprotruding 182 (78.8) 46 (20.2) 228 (100.0) 1.00

Previous breastfeeding experience p* = 0.009{

Yes 403 (90.6) 42 (9.4) 445 (100.0) 1.74 (1.14–2.66)
No 319 (84.6) 58 (15.4) 377 (100.0) 1.00

Breastfeeding difficulties p* < 0.001{

Yes 85 (57.8) 62 (42.2) 147 (100.0) 1.00
No 637 (94.4) 38 (5.6) 675 (100.0) 12.23 (7.70–19.43)

Bristol classification p{ = 0.498
Severe 20 (95.2) 1 (4.8) 21 (100.0) **
Normal 702 (87.6) 99 (12.4) 801 (100.0)

Martinelli’s classification p* = 0.441
Severe 82 (85.4) 14 (14.6) 96 (100.0) 1.00
Normal 640 (88.2) 86 (11.8) 726 (100.0) 1.27 (0.69–2.34)

Total group 722 (87.8) 100 (12.2) 822 (100.0)

*Pearson’s chi-squared test.
**OR could not be calculated due to low frequency.
{Significant association at 5%.
{Fisher’s exact test.
CI, confidence interval; OR, odds ratio.
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Table 2. Assessment of Breastfeeding Difficulties in Relation to the Maternity Hospital Public

Administration, Mother’s and Newborn’s Characteristics, and the Occurrence of Ankyloglossia

Variable

Breastfeeding difficulties

p OR (95% CI)Yes, n (%) No, n (%) Total, n (%)

Maternity hospital public administration p* < 0.001{

Municipal 30 (10.7) 251 (89.3) 281 (100.0) 1.00
State 95 (21.1) 356 (78.9) 451 (100.0) 2.23 (1.44–3.47)
Federal 22 (24.4) 68 (75.6) 90 (100.0) 2.71 (1.47–4.99)

Type of delivery p* = 0.042*
Cesarean section 80 (20.8) 305 (79.2) 385 (100.0) 1.45 (1.01–2.07)
Vaginal 67 (15.3) 370 (84.7) 437 (100.0) 1.00

Number of children p* < 0.001{

1 81 (23.2) 268 (76.8) 349 (100.0) 3.97 (1.85–8.49)
2–3 58 (16.1) 302 (83.9) 360 (100.0) 2.52 (1.16–5.45)
4 or more 8 (7.1) 105 (92.9) 113 (100.0) 1.00

Nipple shape p* < 0.001{

Protruding 82 (13.8) 512 (86.2) 594 (100.0) 1.00
Nonprotruding 65 (28.5) 163 (71.5) 228 (100.0) 2.49 (1.72–3.61)

Previous breastfeeding experience p* < 0.001{

Yes 57 (12.8) 388 (87.2) 445 (100.0) 1.00
No 90 (23.9) 287 (76.1) 377 (100.0) 2.13 (1.48–3.08)

Newborn’s age (in days) p* = 0.015{

Up to 4 128 (19.5) 528 (80.5) 656 (100.0) 1.88 (1.12–3.14)
‡5 19 (11.4) 147 (88.6) 166 (100.0) 1.00

Exclusive breastfeeding p* < 0.001{

Yes 85 (11.8) 637 (88.2) 722 (100.0) 1.00
No 62 (62.0) 38 (38.0) 100 (100.0) 12.23 (7.70–19.43)

Bristol classification p{ = 0.779
Severe 4 (19.0) 17 (81.0) 21 (100.0) 1.08 (0.36–3.27)
Normal 143 (17.9) 658 (82.1) 801 (100.0) 1.00

Martinelli’s classification p* = 0.012{

Severe 26 (27.1) 70 (72.9) 96 (100.0) 1.86 (1.14–3.03)
Normal 121 (16.7) 605 (83.3) 726 (100.0) 1.00

Total group 147 (17.9) 675 (82.1) 822 (100.0)

*Pearson’s chi-squared test.
{Significant association at 5%.
{Fisher’s exact test.
CI, confidence interval; OR, odds ratio.

Table 3. Bivariate and Multivariate Logistic Regression Analysis of Breastfeeding Difficulties

Variable

Bivariate analysis Adjusted model

OR (95% CI) p OR (95% CI) p

Newborn’s age (in days) 0.015* 0.005*
Up to 4 1.88 (1.12–3.14) 2.17 (1.27–3.71)
‡5 1.00 1.00

Maternity hospital public administration <0.001* <0.001*
Municipal 1.00 1.00
State 2.23 (1.44–3.47) 2.46 (1.56–3.88)
Federal 2.71 (1.47–4.99) 2.65 (1.41–4.98)

Previous breastfeeding experience <0.001* 0.001*
Yes 1.00 1.00
No 2.13 (1.48–3.08) 1.92 (1.13–2.84)

Nipple shape <0.001* <0.001*
Protruding 1.00 1.00
Nonprotruding 2.49 (1.72–3.61) 2.09 (1.41–3.11)

Ankyloglossia (NTST) 0.012* 0.009*
Severe 1.86 (1.14–3.03) 1.99 (1.19–3.35)
Normal 1.00 1.00

*Significant at 5%.
CI, confidence interval; NTST, Neonatal Tongue Screening Test; OR, odds ratio.
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and, ideally, the tongue protrusion item should be disregarded
for greater diagnostic accuracy.

The prevalence of ankyloglossia found in our study using
the NTST is consistent with that reported in a systematic
review of different diagnostic tools.7 A significantly greater
frequency of ankyloglossia was observed among males when
the NTST was used, which is in line with other literature
reports4,10,17–19 and may be explained by genetic factors.18,19

In contrast, the occurrence of ankyloglossia was not signifi-
cantly associated with the newborn’s gender when the BTAT
was used.

Our findings revealed that exclusive breastfeeding was
more frequent among younger mothers, with greater number
of children, previous breastfeeding experience, experiencing
no breastfeeding difficulties, and with protruding nipples. In
addition, exclusive breastfeeding was also more prevalent
among newborns born by vaginal delivery in municipal
maternity hospitals. Although maternal characteristics have a
strong influence on breastfeeding practice, they should not
guide health promotion and protection strategies due to their
immutable nature. Instead, public policies should be directed
toward the choice for vaginal delivery as a protective mea-
sure for both the mother and the newborn.

Our findings also revealed that the maternity hospital ad-
ministration (municipal, state, or federal) contributed to
breastfeeding practice. Health care teams in municipal ma-
ternity hospitals were found to be positively encouraging
compliance with exclusive breastfeeding as compared with
those of state or federal hospitals.

The occurrence of ankyloglossia was not associated with
exclusive breastfeeding, but instead with breastfeeding dif-
ficulties. In our study, participating newborns were screened
very early—in their first days of life—using a cross-sectional
approach and no follow-up on a possible early weaning.
Thus, the lack of association between the diagnosis of an-
kyloglossia and exclusive breastfeeding practice should be
interpreted with caution.

A previous review showed prevalence rates of anky-
loglossia ranging from 2% to 5% and further reported that
50% of the newborns presented some issue related to breast-
feeding.20 Another study carried out in England confirmed
that ankyloglossia may pose significant difficulties in exclu-
sive breastfeeding in the long term. The frequency of exclu-
sive breastfeeding at 3 months of age is very low in England,
which reinforces the need for early diagnosis and treatment of
ankyloglossia to prolong breastfeeding practice.21 In Ireland,
the frequency of exclusive breastfeeding at hospital discharge
(46%) is also alarmingly low. Some authors point out that
although there is controversy regarding the clinical impact of
ankyloglossia on breastfeeding, it is important to encourage
this practice before hospital discharge.11

Mothers with no previous breastfeeding history and at
early stages of breastfeeding experienced more difficulty. To
some extent, these findings can be considered normal because
there is an adaptation gap in the mother–newborn relation-
ship, which tends to improve over time. However, the pres-
ence of ankyloglossia was indeed a contributing factor to
breastfeeding difficulties. The lingual frenulum does not
change in terms of elasticity and fixation upon movement
and/or over time22; therefore, ankyloglossia should be treated
early, since, if difficulties persist, it may lead to early
weaning. Of note, the difficulties reported in our study were

encountered by mothers who were still breastfeeding. Mo-
thers who had difficulties and were not breastfeeding were
excluded from the study. It is assumed that there is a con-
siderable percentage of mothers who discontinue breast-
feeding, even before hospital discharge, due to the difficulties
associated with ankyloglossia.

The major limitation of this study corresponds to its cross-
sectional design. Although potential contributors of early
weaning have been speculated, there was no follow-up as-
sessment to confirm that. Another limitation lies in the fact
that interviews were carried out during the newborns’ first
days of life, which corresponds to the mother–newborn ad-
aptation gap. Therefore, the occurrence of some breastfeed-
ing difficulties may be biased in this regard.

Conclusions

The BTAT and the NTST showed different prevalence rates
of ankyloglossia in newborns, with the former revealing a lower
prevalence. Our findings suggested that although the occur-
rence of ankyloglossia in newborns did not affect exclusive
breastfeeding in their first days of life, it significantly contrib-
uted to breastfeeding difficulties. The NTST was found to be
more effective in determining such an association. The diffi-
culties encountered by mothers may cause discontinuation of
exclusive breastfeeding and, eventually, lead to early weaning.
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4. González JD, Costa RM, Riaño GI, et al. Prevalence of
ankyloglossia in newborns in Asturias (Spain). An Pediatr
(Barc) 2014;81:115–119.

5. Veyssiere A, Kun-Darbois JD, Paulus C, et al. Diagnosis
and management of ankyloglossia in young children. Rev
Stomatol Chir Maxillofac Chir Orale 2015;116:215–220.

6. Walsh J, Tunkel D. Diagnosis and treatment of anky-
loglossia in newborns and infants: A review. JAMA Oto-
laryngol Head Neck Surg 2017;143:1032–1039.

7. O’Shea JE, Foster JP, O’Donnell CP, et al. Frenotomy for
tongue-tie in newborn infants. Cochrane Database Syst Rev
2017;3:CD011065.

8. Presidency of the Republic of Brazil. Presidential Secre-
tariat. Head of Legal Affairs. Law No. 13.002, of June 20,
2014—on the mandatory implementation of a protocol for
assessment of the lingual frenulum in newborns.

ANKYLOGLOSSIA AND BREASTFEEDING 101



9. Henry L, Hayman R. Ankyloglossia its impact breastfeed-
ing. Nurs Womans Health 2014;18:122–129.

10. Ferrés-Amat E, Pastor-Vera T, Rodriguez-Alessi P, et al.
The prevalence of ankyloglossia in 302 newborns with
breastfeeding problems and sucking difficulties in Barce-
lona: A descriptive study. Eur J Paediatr Dent 2017;18:
319–325.

11. Muldoon K, Gallagher L, McGuinness D, et al. Effect of
frenotomy on breastfeeding variables in infants with an-
kyloglossia (tongue-tie): A prospective before and after
cohort study. BMC Pregnancy Childbirth 2017;17:373.

12. Patel J, Anthonappa RP, King NM. All tied up! Influences
of oral frenulae on breastfeeding and their recommended
management strategies. J Clin Pediatr Dent 2018;42:407–
413.

13. Ingram J, Johnson D, Copeland M, et al. The development
of a tongue assessment tool to assist with tongue-tie iden-
tification. Arch Dis Child Fetal Neonatal Ed 2015;100:
344–349.

14. Campanha SMA, Martinelli RLC, Palhares DB. Associa-
tion between ankyloglossia and breastfeeding. CODAS
2019;31:e20170264.

15. Martinelli RLC, Marchesan IQ, Lauris JR, et al. Validity
and reliability of the neonatal tongue screening test. Rev
CEFAC 2016;18:1323–1331.

16. Lisonek M, Liu S, Dzakpasu S, et al. Changes in the in-
cidence and surgical treatment of ankyloglossia in Canada.
Paediatr Child Health 2017;22:382–386.

17. Hall DM, Renfrew MJ. Tongue tie. Arch Dis Child 2005;
90:1211–1215.

18. Ricke LA, Baker NJ, Madlon-Kay DJ, et al. Newborn
tongue-tie: Prevalence and effect on breast-feeding. J Am
Board Fam Pract 2005;18:1–7.

19. Hogan M, Westcott C, Griffiths M. Randomized, controlled
trial of division of tongue-tie in infants with feeding
problems. J Pediatr Child Health 2005;41:246–250.

20. Power R, Murphy J. Tongue-tie and frenotomy in infants
with breastfeeding difficulties: Achieving a balance. Arch
Dis Childhood 2015;100:489–494.

21. Billington J, Yardley I, Upadhyaya M. Long-term efficacy
of a tongue tie service in improving breast feeding rates: A
prospective study. J Pediatr Surg 2018;53:286–288.

22. Martinelli RLC, Marchesan IQ, Gusmão RJ, et al. Histo-
logical characteristics of altered human lingual frenulum.
Int J Paediatr Child Health 2014;2:5–9.

Address correspondence to:
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