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Contribution to the Discipline: From the theoretical perspective of 
Nursing, Callista Roy’s Adaptation Model guided the development 
of the interdisciplinary work, which demonstrates the newborn’s 
physiological adaptation process during breastfeeding. This pilot 
study contributed to the validity and reliability of the instruments 
and measurements for a primary study aimed at establishing the 
association between the physiological adaptation mode of sucking 
during feeding and its influence on craniofacial growth.
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Abstract

Introduction: The influence of sucking patterns during breastfeeding 
(BF) on craniofacial (CF) growth is beginning to be investigated. There-
fore, a preliminary pilot study is needed to provide methodological 
validity to a primary study. Objective: To evaluate sucking patterns 
measurements and CF structures at two different points in time in 
newborns (NB) during breastfeeding. Methodology: Sixteen full-term 
newborns (FTNB), 37-40 weeks of gestation (WG), and birth weight ≥ 
2500 g were observed. FTNBs with CF anomalies and neuromotor, or 
cardiorespiratory disorders were excluded. The research was approved 
by institutional ethics committees. An examiner assessed the sucking 
patterns using the Neonatal Oral Motor Assessment Scale (NOMAS) 
through the analysis of a video recording. Two general anthropometric 
variables and nine craniofacial variables were measured at two points 
in time (T1-T2) with an eight-day difference. Statistical Analysis: To 
identify differences between sucking patterns and CF dimensions, the 
variable di = Yi2-Yi1 was constructed, and a null Ho:u_d = 0 hypothesis 
was proposed. The Kappa Index measured the concordance of NO-
MAS characteristics. Results: The p-values of CF measurements were 
> 0.05, meaning, the null hypothesis was not rejected, except for the 
anteroposterior head length variable, p = 0.04. The Kappa Index = 0.82 
showed concordance with NOMAS characteristics at T1/T2. Conclu-
sion: It is the nursing and the interdisciplinary team’s responsibility to 
assess changes in the neonate’s sucking pattern to promote effective 
breastfeeding and ensure comprehensive newborn care.

Keywords (Source: DeCS)
Sucking; newborn; anthropometry; growth; breastfeeding.
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Cambios en los patrones de succión y dimensiones 
craneofaciales en neonatos: estudio piloto

Resumen

Introducción: la influencia de los patrones de succión durante la 
lactancia materna (LM) en el crecimiento craneofacial (CF) se está 
empezando a investigar; por esta razón, es necesario realizar un es-
tudio piloto preliminar que aporte validez metodológica a un estudio 
primario. Objetivo: evaluar las mediciones del patrón de succión y 
las estructuras craneofaciales (CF) en dos momentos diferentes en 
el recién nacido (RN) en etapa de lactancia. Metodología: se obser-
varon 16 recién nacidos a término, 37-40 SG, peso al nacer ≥ 2500g. 
Se excluyeron RNAT con anomalías CF, alteraciones neuromotoras 
y cardiorrespiratorias. La investigación fue aprobada por los comi-
tés de ética de las instituciones. Un examinador evaluó los patro-
nes de succión con la escala Neonatal Oral Motor Assessment Scale 
(NOMAS), a partir del análisis de una videograbación. Se midieron 
dos variables antropométricas generales y nueve craneofaciales en 
dos tiempos (T1-T2) con ocho días de diferencia. Análisis estadísti-
co: para identificar las diferencias entre los patrones de succión y 
dimensiones CF, se construyó la variable di=Yi2-Yi1; sobre esta se 
planteó la hipótesis nula Ho:ud = 0. Con el índice Kappa se midió la 
concordancia de las características NOMAS. Resultados: los valores 
p de las mediciones CF fueron >0,05, es decir, no se rechaza la hipó-
tesis nula, excepto la variable longitud anteroposterior de la cabeza, 
p=0,04. El índice Kappa= 0,82, mostró concordancia con las carac-
terísticas de NOMAS en T1/T2. Conclusión: es responsabilidad del 
equipo de enfermería e interprofesional evaluar los cambios en el 
patrón de succión del neonato para promover un amamantamiento 
efectivo y garantizar una atención integral al recién nacido. 

Palabras clave (Fuente: DeCS)
Succión; recién nacido; antropometría; crecimiento; lactancia 
materna.
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Resumo

Introdução: A influência dos padrões de sucção durante o aleita-
mento materno no crescimento craniofacial (CF) está começando a 
ser investigada; por esse motivo, é necessário um estudo-piloto pre-
liminar para fornecer validade metodológica a um estudo primário. 
Objetivo: avaliar as medidas do padrão de sucção e das estruturas 
craniofaciais (CF) em dois momentos diferentes no recém-nascido 
durante o aleitamento materno. Materiais e método: Foram obser-
vados 16 recém-nascidos a termo, 37-40 GS, peso ao nascer ≥ 2500 
g. Foram excluídos bebês com anomalias de CF, anormalidades neu-
romotoras e cardiorrespiratórias. A pesquisa foi aprovada pelos co-
mitês de ética das instituições. Um examinador avaliou os padrões 
de sucção com a Neonatal Oral Motor Assessment Scale (Nomas), 
com base na análise de gravações de vídeo. Duas variáveis antro-
pométricas gerais e nove variáveis craniofaciais foram medidas em 
dois momentos (T1-T2) com oito dias de intervalo. Análise estatís-
tica: Para identificar as diferenças entre os padrões de sucção e as 
dimensões da CF, foi criada a variável di=Yi2-Yi1; com base nela, foi 
colocada a hipótese nula Ho:u_d=0. Resultados: os valores de p das 
medidas de CF foram > 0,05, ou seja, a hipótese nula não foi rejeita-
da, exceto para a variável comprimento anteroposterior da cabeça, 
p = 0,04. O índice Kappa = 0,82 mostrou concordância com as ca-
racterísticas do Nomas em T1-T2. Conclusão: É responsabilidade da 
equipe de enfermagem e interprofissional avaliar as mudanças no 
padrão de sucção do neonato, a fim de promover o aleitamento ma-
terno eficaz e garantir o cuidado integral ao recém-nascido. 

Palavras-chave (Fonte DeCS)
Sucção; recém-nascido; antropometria; crescimento; 
aleitamento materno.

Alterações nos padrões de sucção e nas dimensões 
craniofaciais em neonatos: um estudo-piloto
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Introduction

The sucking pattern during breastfeeding is an innate physiological 
process that requires an integrated level of adaptation. Callista Roy’s 
Adaptation Model (1, 2) describes individuals as adaptive human sys-
tems, allowing the visualization of the sucking nutritive function as 
a biological and social process involving three subsystems: the new-
born, the environment, and the mother. These interact with the de-
velopment of oral feeding motor skills, which mature over time (3-5). 
Nevertheless, the relationship between sucking patterns and their 
effect on craniofacial growth remains insufficiently described (3).

Given this, breastfeeding is an interprofessional shared responsibil-
ity (6, 7), serving as a basis for nursing and dentistry care, following 
Callista Roy’s Physiological Model. Within this shared responsibility 
approach, dentistry and nursing professionals act as counselors and 
advocates for breastfeeding practice up to two years of age (6, 7).

The feasibility and methodological validity of primary research 
largely depend on the design, planning, and implementation of a 
pilot study (8). Identifying difficulties related to sample collection, 
data recording, and participant measurements, as in this study, 
helps mitigate risks that may delay operational processes and facil-
itates exploratory data analysis. Therefore, this study aimed to as-
sess the measurements of sucking patterns and craniofacial struc-
tures (CF) in newborns (NB) at two different points in time, while 
also refining hypotheses for future research.

Sucking Pattern During Breastfeeding

A normal sucking pattern is defined as the coordination between 
sucking, swallowing, and breathing in a NB, characterized by con-
tinuous bursts of more than ten sucks with brief pauses in between, 
followed by sequential swallowing and breathing. The coordination 
of sucking, swallowing, and breathing (S-S-B) is sometimes a com-
plex and variable process, as not all NB achieve effective feeding 
within their first week of life. The NB must learn to feed because, 
although the search and sucking reflexes are innate, the process de-
mands a skill that is acquired over the days (8-11).

Despite differences between breastfeeding and bottle-feeding, most 
studies on oxygenation and heart rate changes associated with S-S-B 
patterns have focused on bottle-feeding, highlighting the need for 
further research on breastfeeding patterns. One of the most recog-
nized scales for evaluating sucking patterns in neonates is the Neo-
natal Oral Motor Assessment Scale (NOMAS) (4). Concordance rates 
between 59 and 100 % have been reported and it is used to evaluate 
preterm and term infants (10, 11). For some authors, the NOMAS scale 
can be considered the gold standard for diagnosing suction-swallowing 
problems. Based on this scale, three categories of suction patterns 
are identified: normal, disorganized, and dysfunctional (12).
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Breastfeeding as a Factor in 
Craniofacial Growth

Although sucking is essential for nutrition, little is known about its 
effects on craniofacial growth. This can be explained by the forces 
exerted by soft tissues, muscles, cavities, and organs on the cra-
niofacial skeletal structures during sucking, based on the concept 
of craniofacial plasticity in early childhood (13, 14). Oral motor 
function during breastfeeding forms the basis for developing 
fine motor skills and adaptive functions while promoting har-
monious maxillary development and stimulating orofacial mus-
culature activity (15, 16). The S-S-B action is linked to the mat-
uration of masticatory muscles, because each muscle performs a 
suction-swallowing function which, over time, develops and per-
forms a more complex function: mastication (15). A breastfeeding 
duration of less than six months is associated with reduced max-
illary growth, narrow arches, and dental crowding, as well as an 
increased risk of developing oral habits such as thumb or tongue 
sucking and pacifier use (17, 18). While the nutritional benefits of 
breastfeeding on growth are well-documented, further studies 
are needed to investigate its association with craniofacial struc-
ture growth. Anthropometry is a technique used to describe chang-
es in the dimensions and proportions of the body, and the head and 
face structures (19-21). It has been used to describe growth incre-
ments in regions of the head and face in early childhood children, 
then taken as a reference to characterize the growth patterns of 
Colombian children from 0 to 5 years of age (22-24).

Methodology Design

This observational pilot study was conducted with 16 FTNBs 
from a healthcare institution in Bogotá, D. C., selected based on 
inclusion and exclusion criteria: Age 0-30 days old, 37-40 GS, 
birth weight ≥ 2500g. FTNBs with CF anomalies and neuromotor 
or cardiorespiratory disorders were excluded.

The sample size calculation was based on the differences in cra-
niofacial measurements after six months of breastfeeding com-
pared to artificial feeding. The minimum sample size, adequate 
for a 5 % difference with 90 % power, was n=154, based on the 
results of previous studies (22-24). In this sense, n=154 was cal-
culated as 10 %, equivalent to approximately 16 infants, consid-
ering this value above the minimum recommended ones (25, 26) 
in pilot studies of association and mean differences in quantita-
tive variables (27).

Method
Two general anthropometric variables (weight and length) and 
nine craniofacial variables were measured at two different points 
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in time (T1-T2), with an eight-day difference (a period during which 
no dimensional changes occur) (22, 23). Additionally, during the first 
session (T1), a video recording of the mother-infant dyad was made 
during breastfeeding to document the number of sucks and pauses, 
as well as to identify the characteristics of sucking patterns using 
the NOMAS scale. Each video was evaluated twice by an examiner, 
with an eight-day difference. Measurements were taken at two dif-
ferent points in time to minimize intra-examiner random error and 
reduce observer measurement bias, which occurs when a research-
er’s actions influence trial results.

Measurement Instruments
Weight and length: A digital Health o meter Professional 386KGS-
01 scale, with a 25 kg capacity, and calibrated to 100 grams, was used. 
Infant length was measured with a portable infantometer (Kramer 
brand) with millimeter precision for vertex-to-heel measurement.

Pediatric Pulse Oximeter: The H100b ®Edan neonatal sensor was 
used to measure blood oxygen saturation (SpO2) and heart rate 
(beats per minute). Cardiorespiratory measurements were conduct-
ed by the healthcare institution’s nursing staff. Craniofacial anthro-
pometry: A SECA 201 measuring tape, 12 mm wide, was used for head 
and face measurements, recorded in centimeters and millimeters, 
with the last visible millimeter noted. To verify accuracy, a standard 
metal ruler of at least 30 cm in length was recommended (22-24).

Video recordings: A Huawei Y9 2021 camera with a 48-megapixel 
lens and f/1.8 aperture was used.

NOMAS Scale: The NOMAS scale consists of 28 items (28), of which 
14 relate to mandibular movements and 14 to tongue movements, as 
described in Table 1. This tool allows for the classification of sucking 
patterns into three categories: 1) Normal sucking pattern: Charac-
terized by the coordination of sucking, swallowing, and breathing 
(S-S-B) in both non-nutritive and nutritive sucking; 2) Disorganized 
sucking pattern: The neonate cannot coordinate the S-S-B, primari-
ly due to respiratory, cardiac, or gastrointestinal issues; and 3) Dys-
functional sucking pattern: Abnormal tongue and jaw movements 
associated with neuromotor disorders.

The NOMAS scale is one of the most commonly used tools for as-
sessing sucking patterns in full-term neonates, enabling objective 
identification of mandibular and tongue movement characteristics 
with prior training. Da Costa’s study (3) reported Cohen’s kappa con-
cordance among evaluators between 0.33-0.94 for evaluated char-
acteristics and Cohen’s k concordance of 0.40-0.65 for the diagnosis.

In accordance with this, as well as to meet the conditions required 
for using this tool, one of the researchers completed a three-day 
training course with the author of the NOMAS scale (28). This 
training achieved 88 % reliability and involved reviewing theoreti-
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cal foundations, identifying and scoring scale characteristics in 
two-minute nutritive sucking observations of 50 neonates with 
different gestational ages (28). Prior training contributed to the 
reliability of the measurements and the rigor of this research in 
evaluating sucking patterns.

Table 1. Palmer’s NOMAS

Mandible

Normal Disorganized Dysfunctional

- Consistent degree of mandibular 
depression

- Inconsistent degree of 
mandibular depression

- Excessively wide excursions that 
disrupt the intraoral seal of the 
nipple

- Rhythmic excursions
- Arrhythmic mandibular 

movements
- Minimal mandible excursions, 

clenching sensation

- Spontaneous jaw movements 
with tactile nipple presentation 
up to 30 minutes before feeding.

- Difficulty to initiate 
movements

- Asymmetry: Lateral deviation of 
the mandible

- Mandibular movements that 
have a range of 1/s (1/2 the range 
of non-nutritive sucking (NNS))

- Small trembling movements 
are observed

- There is no response to the 
presence of the nipple until it 
is moved into the mouth

- Absence of movement (% of time)

- Sufficient closure over the nipple 
during the expression phase, to 
extract fluid from the nipple

- Persistence of immature 
sucking pattern beyond age

-40 weeks below HC age 
(transitional sucking)

- Missing speed change between 
SNN and SN (SNN=2/s; SN=1/s)

Tongue

Normal Disorganized Dysfunctional

- Cup or groove configuration, 
groove position during suction.

- Excessive protrusion of the 
tongue beyond the labial 
border during milk extraction 
while sucking, without 
interrupting the rhythm.

- Flaccid and flattened tongue, 
without grooved position

- Tongue retracted, rolled towards 
the oropharynx

- Extension-elevation-retraction 
movements occur in an anterior-
posterior direction.

- Arrhythmic movements
- Asymmetry: lateral deviation of 

the tongue.

- Rhythmic movements
- Movements occur at a rate of one 

per second

- Inability to sustain sucking 
pattern for 2 minutes due to:

- Habituation
- Poor breathing
- Fatigue

- Excessive protrusion of the tongue 
beyond the labial border (before), 
then grasping the nipple with an 
outward and downward motion

- Liquid is efficiently sucked into 
the oropharynx for swallowing.

- Lack of coordination between 
sucking/swallowing, and 
breathing, resulting in nasal 
flaring, head-turning, and 
unusual movements

- Absence of movement (%) of time

Note: SN: nutritive sucking. NNS: non-nutritive sucking.

Source: from Da Costa et al. 2010.



10
AQ

UI
CH

AN
 | 

eI
SS

N
 2

02
7-

53
74

 | 
AÑ

O 
24

 - 
VO

L.
 2

5 
N

º 
1 

- C
HÍ

A,
 C

OL
OM

BI
A 

- E
N

ER
O-

M
AR

ZO
 2

02
5 

 | 
 e

25
16

Techniques for General and 
Craniofacial Anthropometric 
Measurement

The anthropometric measurement techniques were conducted by 
an examiner who received training from (24) and participated in 
studies that used the same craniofacial techniques in the Colombian 
infant population (22, 23). Weight and length were measured follow-
ing the World Health Organization (WHO) protocols (29).

Craniofacial Anthropometry: The NB should be in a warm, well-lit 
place, lying in a supine position on a flat surface, such as a fixed ex-
amination couch or table. In this position, the baby can observe the 
surroundings, express their needs, orient themselves in the space, 
and maintain eye contact with the examiner, who is positioned be-
side the examination table. The examiner’s fourth and fifth fingers 
serve as support to firmly hold the newborn’s head, placing them in 
areas that do not interfere with the anatomical reference points for 
craniofacial measurements. Likewise, the measuring tape should be 
held with the examiner’s index and thumb fingers of both hands and 
stretched to simulate a linear plane parallel to the structure of the 
head or face being measured, at a distance of approximately 1 cm. 
One end of the tape marks 0, while the other indicates the linear 
measurement in cm or mm (22).

Figure 1. Measurement Technique. Bizygomatic Distance

Source: Prepared by the authors.
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Measurement of Caniofacial Parameters

Table 2. Craniofacial Parameters Measurement and Variables

1.    Head circumference: Measurement of the head 
circumference. The measuring tape is placed 
around the head and should pass through the 
glabella point (gl), located between the eyebrows, 
and the occipital eminence, opistocranion (OpCr).

2.   Head width: Measurement of the distance between 
the most lateral point of the head eurion-eurion 
(eu-eu).

3.   Bizygomatic width: Represents the upper width of 
the face; it is obtained by measuring the distance 
between the most lateral points of the zygomatic 
arches, zygium-zygium (zg-zg). (zg-zg).

4.   Lower face width: Represents the width of the 
lower face, taken at the level of the gonial angles, 
the distance between the gonion-gonion point 
(go-go).

Length or depth variables
5.   Anteroposterior length of the head: Measurement 

of the length of the head taken from the most 
anterior point of the head, glabella (gl) to the most 
posterior point of the head, opisthion (Op).

6.   Depth of the maxilla or midface: Distance between 
tragus (t) and subnasal (sn).

7.   Depth of the middle third of the mandible: Distance 
between tragus (t) and gnathia (gn).

8.   Total craniofacial height: Measurement of the 
distance between vertex (v) and gnathion (gn) in 
the vertical plane.

9.   Anterior facial height: Distance between nasion (n) 
and gnathion (gn) in the vertical plane.

Source: Prepared by the authors.
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Breastfeeding Technique: The mother should be seated in a chair 
with a fixed backrest to keep her back straight, with her feet rest-
ing on the floor. A rolled-up blanket should be placed under her 
breast to maintain the baby’s mouth at the right angle to the nip-
ple. Additionally, she can support the breast with her hand. The 
NB should be positioned on their side, with their head resting on 
the mother’s forearm so that the jaw, base of the mouth, lips, and 
cheeks can be viewed in profile. The video camera should be po-
sitioned 1 meter away from the baby’s face, with markers placed at 
the lateral corner of the eye and the chin. The recording will take 
place during the day, at least two hours after the NB has last been 
fed, to ensure that the baby is hungry.

From a three-minute recording, the first feeding episode of two 
minutes will be selected to evaluate the baby’s sucking pattern us-
ing the NOMAS scale. During the recording, aspects such as behav-
ioral changes during feeding, crying, or discomfort will be noted.

Ethical Considerations and Data 
Analysis

This research involves minimal risk. It was conducted following the 
guidelines established in Resolution 008430 of October 4, 1993, 
and the ethical principles of Law 911 of 2004, Nursing Code of Eth-
ics. The study was approved by the ethics committees of the in-
volved institutions.

Statistical Analysis

For the descriptive analysis of sociodemographic variables and to 
establish the difference in means between the number of sucking 
movements and pauses, as well as anthropometric measurements 
at two different points in time, consultation was made with (30). 
The SPSS software, version 26, was used to analyze intra-examiner 
agreement on the characteristics of the sucking patterns.

Phase I or Data Collection Phase

The proposed methodology for data collection is presented in Fig-
ure 2. The left column shows the activities performed in each of the 
planned sessions: The first session (T1) and the second session (T2), 
with an eight-day difference between them.

To ensure privacy and security during the assessments, the insti-
tution provided an appropriate consultation room. Additionally, 
the examiner followed each step described in the care process 
(Figure 2), and the quality of the information was verified by an-
other evaluator.
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Figure 2. Methodology for Data Collection

Activities to be performed
T1, first session 

(NB age: 0-30 days)
T2, second session with

an 8-day difference

Sociodemographic data of the mother, age of the 
NB in days and health conditions.

Suction pattern (no. of suctions, and 
no. of pauses between suctions)

FR, HR, and oxygen saturation measurements

Weight and length measurements

Head and face measurements

Source: Prepared by the author.

Database Design and 
Operationalization for the 
Recording of Variables

The data collection form contains sociodemographic data; pre-
natal, perinatal and postnatal medical history; type of breast-
feeding—exclusive maternal breastfeeding, artificial, and 
mixed—indicating the number of times per day; cardiorespira-
tory physiology; sucking patterns; NOMAS Scale classification, 
and anthropometric variables.

Figure 4. Pilot Test Flowchart

1. 	 Recruitment of patients 
in inpatient or outpatient 
services – postpartum 
consultation

6. A video recording session of 
the breastfeeding process

7. Recording information in the 
Visual Basic format for Excel

3. 	Selection of participants 
based on inclusion and 
exclusion criteria

4. 	Data recording in the data 
collection format 

9. Concordance test and 
analysis of the difference 
in means of measurements 
between T2 and T1

2. 	Presentation of the project 
and consent to participate in 
the study

5. 	Two sessions of general 
anthropometric (weight, 
length) and craniofacial 
measurements (T1) and (T2) 8 
days difference

8. Data analysis of differences 
between CF dimensions

Source: Prepared by the authors.
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Figure 5. Care Process

1. Care time, 30 minutes 2.	 Three minutes of video 
recording

3. 	Two hours after the last food 
intake

7. 	 Baby's face profile focus 8. 	Identifying changes in baby's 
behavior

9. 	RR, HR, and SP02 
measurement

6. 	Selection of the first 
two minutes of effective 
breastfeeding

5. 	Proper mother-child dyad 
position

4. 	Camera one meter away 
from the baby's face

Source: Prepared by the authors.

Results

The NB’s place of birth was Colombia, children of Colombians 
56.25 % (n=9), children of migrants 43.75 % (n=7), marital status of 
the parents, domestic partnership 81.25 % (n=13), socioeconomic 
status 2, 56.25 % (n=9), income of the family nucleus greater than 
one minimum wage 75 % (n=12), schooling of the mother, completed 
secondary school 75 % (n=12), stay-at-home mother 81.25 % (n=13).
The sample was distributed in 62.5 % boys (n=10) and 37.5 % girls 
(n=6), mean age 9.1 days ± 7.57 (SD), gestational age 38.3SG ± 1.07 
(SD), birth weight 3086g ± 291 (SD), length at birth 50.65cm ± 1.79 
(SD) and head circumference (HC) at birth 34.18cm ±0 .47 (SD). Vag-
inal delivery predominated in both boys 60 % (n=6) and girls 40 % 
(n=4); of the total cesarean sections (n=6), 66.6 % (n=4) were per-
formed for boys and 33.3 % for girls (n=2).

When evaluating the characteristics of sucking patterns with the 
NOMAS scale, two categories were found: 1) normal 81.25 % (n=13) 
and 2) disorganized 18.75 % (n=3), with two subcategories: immature 
disorganized 12.5 % (n=2), neonates four days old, arrhythmic jaw 
movements, less than 40 weeks post-conception, and transitional 
disorganized 6.25 % (n=1), 20 days old, arrhythmic jaw movements 
and transitional sucking. Concordance between evaluators mea-
sured with Cohen’s Kappa Index was 0.821429. The means of the CF 
dimensions and T1 sucking patterns are presented in Table 3.

Table 3. Craniofacial Anthropometry Parameters and Sucking Patterns

Parameters Means (SD)

Weight (g) 3.138 (±) 455

Size (cm) 50,60 (±) 2,15

Head circumference (cm) 35,40 (±) 1,207

Head width (cm) 9,0 (±) 0,605
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Parameters Means (SD)

Bizygomatic width (cm) 8,09 (±) 0,423

Lower facial width (cm) 7,60 (±) 0,382

Total craniofacial height (cm) 10,30 (±) 0,713

Anterior facial height (cm) 5,56 (±) 0,394

Long head ant post (cm) 12,11 (±) 0,557

Maxillary depth (cm) 6,98 (±) 14,76

Mandibular depth (cm) 7,12 (±) 0,295

Number of suctions/s /2 min 89,10 (±) 30,26

Number of pauses/s /2 min 33,50 (±) 14,76

Source: Database.

To establish the difference in means for the CF measurements and 
sucking patterns at times T2 and T1, the ANOVA was not used for 
the two measurements because the Yi1 and Yi2 variables are not 
independent. Instead, the most appropriate solution was to con-
struct the variable i=Yi2-Yi1, and based on this, the null Ho:ud = 0 
hypothesis was proposed, where Yi1 is the observation of indi-
vidual i in period 1, and Yi2 is the observation of that same indi-
vidual in period 2. If the ud mean is 0, it is because the average is 
the same for each individual’s measurement at T1 and T2.

In all variables, the p-value was greater than 0.05, that is, the Ho 
was accepted, except for the anteroposterior head length vari-
able, p=0,04097, indicating that there were differences in the 
mean between the first and second measurements. The results 
are presented in Table 4.

Table 4. Mean Differences between Suction Patterns and CF Variables at T2-T1

Difference in means at times T2-T1 P-value

Number of suctions/s 0,2997 0,76852

Number of pauses/s 0,25052 0,80558

Head circumference 1,5667 0,13803

Head width 0,56493 0,58047

Bizygomatic width 1,77518 0,09616

Lower facial width 1,77518 0,09616

Total craniofacial height 0,5 0,59396

Anterior facial height 1,86052 0,08253

Long head ant post 2,23607 0,04097

Maxillary depth 2,08683 0,05439

Mandibular depth 1,86052 0,08253

Source: database.
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Discussion
The pilot study (PS) sample consisted of 16 healthy NBs, selected 
according to inclusion and exclusion criteria. The mothers’ sociode-
mographic characteristics were similar to those of a study conduct-
ed on 86 NB born in Bogotá to Colombian mothers (23). The only 
difference with this study was the women’s nationality: Colombian 
mothers predominated (56.25 %) and Venezuelan migrant mothers 
(43.75 %) with live births in Colombia. This situation has increased 
since 2017 in Bogotá and some regions of the country. The DANE 
2021 statistics report that births in Bogotá to Venezuelan mothers 
increased from 11. 8% in 2017 to 20.9 % in 2020 (31, 32).

The anthropometric characteristics at birth were: weight 3098 g, 
height 51 cm, and WC 34 cm. When comparing these measurements 
with the WHO references (33, 34), they were found to be approxi-
mately ±1 (SD) above the mean, which ensured adequate conditions 
for the neonates to participate in the pilot test.

For the PS, the trained researcher performed the nine craniofa-
cial measurements at two T1 and T2 points in time (on the 8th day), 
finding that there were no differences between the measurements 
with p = 0.05 except for the anteroposterior head length variable, 
p= 0.04097. It was assumed that this difference was due to the 
measurement technique. The researcher reported the difficulty of 
keeping the baby’s head still when turning it to take the measure-
ment. To correct the method error, the mother, father or guardian 
was trained to turn the NB’s head and keep it still while the mea-
surement was taken. This condition was maintained throughout the 
study. Regarding the method error, the craniofacial anthropometry 
study performed by Gamboa and colleagues (23) reported a sys-
tematic error in the mandibular depth variable p= 0.0498, with a 
95 % confidence level. This error was also explained by the difficulty 
in timing the measurement, an aspect that was considered through-
out the data collection process to minimize it.

Since the studies did not show significant changes over an eight-day 
period, the T1 and T2 measurements were considered adequate for 
validation (22-23).

When comparing the CF measurements from the pilot study with 
Gamboa’s study (23), it was found that the CP of the PS neonates 
was 1.8 cm greater than in that study, while the other variables pre-
sented similar measurements.

The concordance between evaluators of the NOMAS Cohen’s k 
characteristics was 0.82 in the PS. In this regard, the study by (3) 
reported concordance between evaluators for Cohen’s k between 
0.33 and 0.94, while the concordance between evaluators regarding 
the diagnosis was moderate to substantial (Cohen’s k between 0.40 
and 0.65). Similarly, the minimal differences found in T1 and T2 of 
this pilot study between the number of sucks and the number of 
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pauses are explained by the prior training of the evaluator with 
88 % reliability (28).

The obtained results provided reliability and validity for subse-
quent studies to guide the evaluation and follow-up of breastfeed-
ing and contribute to the early diagnosis and timely management 
of the difficulties presented in this process, considering that not 
all NBs achieve a coordinated and stable sucking during the first 
month of life (15). Understanding the physiological processes in-
volved in exclusive breastfeeding and its impact on craniofacial 
growth based on Callista Roy’s Adaptation Model (1), allowed the 
nursing and dental team, in their care processes, to identify ab-
normal conditions to support therapeutic actions for effective 
feeding (4, 11, 13), which will later impact functions such as chew-
ing and the development of wide maxillary arches that reduce 
the risk of dental malocclusions, and the presence of habits such 
as digital sucking, tongue thrusting, among others.

Conclusion

The PS served to identify and correct errors in each of the stag-
es related to the methodological design and measurement tech-
niques and to compare the results obtained with those of other 
research to assess reliability, constituting a good starting point 
for a primary study with similar characteristics, which seeks to 
establish the association between the mode of physiological ad-
aptation of sucking during breastfeeding and craniofacial growth 
as a contribution to interprofessional research and public policies 
on breastfeeding (31).

The clinical relevance of this research has to do with the respon-
sibility of the interprofessional team to evaluate changes in the 
sucking pattern of the neonate and promote effective breast-
feeding, guaranteeing comprehensive care for the NB.

Conflict of Interest: The authors declare there is no conflict of 
interest.

Referencias
1.	 Roy C. The Roy adaptation model. 3a ed. New Jersey: Pearson 

Education; 2009. pp. 87-89

2.	 Brashear N. Handling Effects in Moderate to Late Preterm 
Infants in Neonatal Intensive Care. [Theses, Dissertations & 
Projects. 1767]. Loma Linda University Electronic 2022. https://
scholarsrepository.llu.edu/etd/1767

3.	 Da Costa SP, van der Schans CP, Boelema SR, van der Meij E, Bo-
erman MA, Bos AF. Sucking patterns in fullterm infants between 
birth and 10 weeks of age. Infant Behav Dev. 2010;33(1):61-7. 
https://doi.org/10.1016/j.infbeh.2009.11.007

4.	 Mayerl CJ, Edmonds CE, Catchpole EA, Myrla AM, Gould FDH, 
Bond LE, Stricklen BM, German RZ. Sucking Versus Swallowing 
Coordination, Integration, and Performance in Preterm and 
Term Infants. J Appl Physiol. 2020;129(6):1383-1392. https://doi.
org/10.1152/japplphysiol.00668.2020 

5.	 Geddes DT, Gridneva Z, Perrella SL, et al. 25 Years of Research 
in Human Lactation: From Discovery to Translation. Nutrients. 
2021;13(9):3071. https://doi.org/10.3390/nu13093071

6.	 Lépine, É, Germain P. The contribution of interdisciplinari-
ty to reflection around breastfeeding interventions. Soins 

https://scholarsrepository.llu.edu/etd/1767
https://scholarsrepository.llu.edu/etd/1767
https://doi.org/10.1016/j.infbeh.2009.11.007
https://doi.org/10.1152/japplphysiol.00668.2020
https://doi.org/10.1152/japplphysiol.00668.2020
https://doi.org/10.3390/nu13093071


18
AQ

UI
CH

AN
 | 

eI
SS

N
 2

02
7-

53
74

 | 
AÑ

O 
24

 - 
VO

L.
 2

5 
N

º 
1 

- C
HÍ

A,
 C

OL
OM

BI
A 

- E
N

ER
O-

M
AR

ZO
 2

02
5 

 | 
 e

25
16

Pediatr Pueric. 2019;40(310):10-13. https://doi.org/10.1016/j.
spp.2019.07.003

7.	 Lehane E, Buckley C, Mulcahy H, McCarthy E, Cogan L, O’Con-
nell R, et al. Evaluating the Process of Practice Enhancement for 
Exclusive Breastfeeding (PEEB): A Participatory Action Research 
Approach for Clinical Innovation. Int Breastfeed J. 2024;19(1):39. 
https://doi.org/10.1186/s13006-024-00648-7

8.	 Díaz-Muñoz G. et al. Metodología del estudio piloto. Rev Chil 
Radiol. 2020;26(3):100-104. https://doi.org/10.4067/S0717-
93082020000300100 

9.	 Mulcahy H, Philpott LF, O’Driscoll M, Bradley R, Leahy-Warren 
P. Breastfeeding Skills Training for Health Care Professionals: 
A Systematic Review. Heliyon. 2022;8(11): e11747. https://doi.
org/10.1016/j.heliyon.2022.e11747

10.	 Heller ME, Lewis J, Zimmerman E. Non-Nutritive Suck and 
Voice Onset Time: Examining Infant Oromotor Coordination. 
PLoS One. 2021;16(4): e0250529. https://doi.org/10.1371/journal.
pone.0250529

11.	 Tsai YL, Hsieh PC, Chen TY, Lin YC. Effects of Complete Oral 
Motor Intervention and Nonnutritive Sucking Alone on the 
Feeding Performance of Premature Infants: A Systematic 
Review and Meta-Analysis. Children 2024;11(1). https://doi.
org/10.3390/children11010004

12.	 Shandley S, Capilouto G, Tamilia E, Riley DM, Johnson YR, 
Papadelis C. Abnormal Nutritive Sucking as an Indicator of 
Neonatal Brain Injury. Front Pediatr. 2021;8:599633. https://doi.
org/10.3389/fped.2020.599633 

13.	 Azuma D, Maron JL. Individualizing Oral Feeding Assess-
ment and Therapies in the Newborn. Res Rep Neonatol. 
2020;10(1):20-30. https://doi.org/10.2147/RRN.S223472

14.	 Liang C, Profico A, Buzi C, Khonsari RH, Johnson D, O’Higgins P, 
Moazen M. Normal Human Craniofacial Growth and Devel-
opment from 0 to 4 years. Sci Rep. 2023;13(1):9641. https://doi.
org/10.1038/s41598-023-36646-8 

15.	 Yi Y, Bm O, Shin S, Shin J, Kim E, Shin H. Association of Un-
coordinated Sucking Pattern with Developmental Outcome 
In Premature Infants: A Retrospective Analysis. BMC Pediatr. 
2019;19(1):440. https://doi.org/10.1186/s12887-019-1811-1

16.	 Mercan E, Hopper RA, Maga AM. Cranial Growth in Isolated 
Sagittal Craniosynostosis Compared with Normal Growth in the 
First 6 Months of Age. J Anat. 2020;236(1):105-116. https://doi.
org/10.1111/joa.13085

17.	 Rosales G, Roa SC, Rodríguez DM, Pérez J, Méndez TJ. Relación 
de la lactancia materna y maloclusiones. Rev Mex Med Forense. 
2020;5(3):177-180.

18.	 Boronat-Catalá M, Bellot-Arcís C, Montiel-Company J, Almer-
ich-Silla JM, Catalá-Pizarro M. ¿Does Breastfeeding Have a 
Long-Term Positive Effect on Dental Occlusion? J Clin Exp Dent. 
2019;11(10):947-951

19.	 Hosseini SA, Fouladinejad M, Mirfazeli A, Aghapour SA, Hos-
seini SH, Alaei E, Mirzaei H. Evaluation of Facial Anthropomet-
ric Characteristics in Infants Born in North of Iran. Journal of 
Neonatal Nursing. 2024;30(1): 38-43. https://doi.org/10.1016/j.
jnn.2023.06.002

20.	 Jiya Z, Gana J. Anthropometric Study of Craniofacial Morphol-
ogy among Nupe Ethnic Group in Niger State. Forensic Science 
International: Reports.  2022. https://www.sciencedirect.com/
journal/forensic-science-international-reports

21.	 Dang R, Calabrese CE, Burashed HM, Michael BA, Vernacchio 
L. Antropometría craneofacial: datos normativos para bebés 
caucásicos. J. Craniofac Surg. 2019; 30(6):539-542. https://doi.
org/10.1097/SCS.0000000000005489 

22.	 González LY. Biometría craneofacial en niños de 0 a 3 años. 
Un estudio longitudinal. Caso Colombia. [Tesis de Maestría]. 
Universidad Nacional de Colombia; 2013. pp. 5-18. https://repos-
itorio.unal.edu.co/handle/unal/74991 

23.	 Gamboa Y. Antropometria general y craniofacial en neonatos. 
Caso Bogotá durante los años 2011 – 2014; 2016. pp. 29-40. 
https://repositorio.unal.edu.co/handle/unal/56939

24.	 González LY, Tejedor FH, López LA, Infante C. Curvas de crec-
imiento del perímetro cefálico en niños de 0 a 3 años. Una nueva 
aproximación. Rev Fac Odontol Univ Antioq. 2014;26(1):13-32. 

25.	 Hertzog MA. Considerations in Determining Sample Size for 
Pilot Studies. Research in Nursing & Health. 2008;31(2);180-191. 
https://doi.org/10.1002/nur.20247

26.	 Friede T, Kieser M. Sample Size Recalculation in Internal Pilot 
Study Designs: A Review. Biometrical Journal, 2006;48(4):537-
555. https://doi.org/10.1002/bimj.200510238

27.	 Julious SA. Sample Size of 12 per Group Rule of Thumb for a Pilot 
Study. Pharmaceutical Statistics. 2005;4(4):287-291. https://doi.
org/10.1002/pst.185

28.	 Palmer Marjorie M. Course in the Administration and Scoring of 
the NOMAS (Neonatal Oral Motor Assessment Scale). San Juan 
Bautista, California; 2022. 

29.	 World Health Organization. WHO Child Growth Standars. Length/
Height for Age, Weight for Age, Weight-for-Height and Body Mass 
Index-for-Age Methods Development. Geneva: WHO; 2006. 

30.	 R Core Team R: A Language and Environment for Statistical 
Computing. R Foundation for Statistical Computing, Vienna: 
Austria; 2024. https://www.R-project.org

31.	 DANE. Caracterización de la fecundidad en mujeres proce-
dentes de Venezuela con nacidos vivos en Colombia. Dane; 
2021. https://www.dane.gov.co/files/investigaciones/poblacion/
informes-estadisticas-sociodemograficas/2021-12-22- 

32.	 Santacruz-Salas E, Segura-Fragoso A, Cobo-Cuenca AI, Car-
mona-Torres JM, Pozuelo-Carrascosa DP, Laredo-Aguilera JA. 
Factors Associated with the Abandonment of Exclusive Breast-
feeding before Three Months. Children (Basilea). 2020;7(12):298. 
https://doi.org/10.3390/children7120298j 

33.	 Organización Mundial de la Salud. Metas mundiales de nutrición 
para 2025: Resumen de políticas sobre lactancia materna; 2024. 
https://www.who.int/publications-detail-redirect/WHO-NMH-
NHD-14.7

34.	 Lancheros ML. Estudio comparativo de las características an-
tropométricas generales y craneofaciales en niños de 0 a 1 año, 
pretérmino y nacidos a término en Bogotá Colombia. Universi-
dad Nacional de Colombia; 2017. pp. 31-34.

https://doi.org/10.1016/j.spp.2019.07.003
https://doi.org/10.1016/j.spp.2019.07.003
https://doi.org/10.1186/s13006-024-00648-7
https://doi.org/10.4067/S0717-93082020000300100
https://doi.org/10.4067/S0717-93082020000300100
https://doi.org/10.1016/j.heliyon.2022.e11747
https://doi.org/10.1016/j.heliyon.2022.e11747
https://doi.org/10.1371/journal.pone.0250529
https://doi.org/10.1371/journal.pone.0250529
https://doi.org/10.3390/children11010004
https://doi.org/10.3390/children11010004
https://doi.org/10.3389/fped.2020.599633
https://doi.org/10.3389/fped.2020.599633
https://doi.org/10.2147/RRN.S223472
https://doi.org/10.1038/s41598-023-36646-8
https://doi.org/10.1038/s41598-023-36646-8
https://doi.org/10.1186/s12887-019-1811-1
https://doi.org/10.1111/joa.13085
https://doi.org/10.1111/joa.13085
https://doi.org/10.1016/j.jnn.2023.06.002
https://doi.org/10.1016/j.jnn.2023.06.002
https://www.sciencedirect.com/journal/forensic-science-international-reports
https://www.sciencedirect.com/journal/forensic-science-international-reports
https://doi.org/10.1097/SCS.0000000000005489
https://doi.org/10.1097/SCS.0000000000005489
https://repositorio.unal.edu.co/handle/unal/74991
https://repositorio.unal.edu.co/handle/unal/74991
https://repositorio.unal.edu.co/handle/unal/56939
https://doi.org/10.1002/nur.20247
https://doi.org/10.1002/bimj.200510238
https://doi.org/10.1002/pst.185
https://doi.org/10.1002/pst.185
https://www.R-project.org
https://www.dane.gov.co/files/investigaciones/poblacion/informes-estadisticas-sociodemograficas/2021-12-22- caracterizacion-fecundidad-en-mujeres-procedentes-de-venezuela.pdf
https://www.dane.gov.co/files/investigaciones/poblacion/informes-estadisticas-sociodemograficas/2021-12-22- caracterizacion-fecundidad-en-mujeres-procedentes-de-venezuela.pdf
https://doi.org/10.3390/children7120298
https://www.who.int/publications-detail-redirect/WHO-NMH-NHD-14.7
https://www.who.int/publications-detail-redirect/WHO-NMH-NHD-14.7

