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Assessment of orofacial functions in
Brazilian children using the Nordic Orofacial

Test-Screening (NOT-S)

Avaliacéo das funcdes orais em criancas brasileiras por
meio do Nordic Orofacial Test-Screening (NOT-S)

Abstract

Purpose: Orofacial function is the result of complex activities of the central nervous and
neuromuscular systems. Orofacial dysfunction can compromise vital actions, such as breathing,
chewing and swallowing, and facial expressions. The aim of this study was to apply the Brazilian
version of the Nordic Orofacial Test-Screening (NOT-S), which assesses orofacial dysfunction,
to a sample of Brazilian children and adolescents.

Methods: The Brazilian version of NOT-S was applied in 197 girls and 135 boys, aged from 8
to 14 years old. They were clinically examined for the phase of dentition and characteristics of
occlusion. For assessing NOT-S reliability, a test-retest was performed in 50 subjects randomly
selected from the total sample15 days after the first application. Descriptive statistics, Pearson’s
chi-squared, Mann-Whitney and Kappa tests were applied for data analysis at significant level

of a=0.05.

Results: The scores ranged from 0 to 7; score O had a rate of 5%; the mean score was 2.64.
The most frequent domains were Il (Habits) and IV (Chewing and Swallowing) with a rate of
70 and 50%, respectively. No difference between genders was seen in relation to orofacial
dysfunction, but subjects in mixed dentition and those with frontal open bite presented more
orofacial dysfunction. The rate of intra-examiner agreement was 97.8% comparing the first
and retest applications.

Conclusion: No differences between genders were detected, but subjects in mixed dentition and
in those with anterior malocclusion the orofacial dysfunction was more present. The Brazilian
version of NOT-S was considered proper for application in Brazilian subjects.
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Resumo

Obijetivo: A fungdo orofacial é resultado de atividades complexas integradas ao Sistema
Nervoso Central e ao Sistema Neuromuscular. A disfungdo orofacial pode comprometer acées
vitais, como a respiragdo, a mastigacdo, a degluticdo e as expressées faciais. O objetivo
deste estudo foi traduzir o protocolo do Nordic Orofacial Test-Screening (NOT-S), que avalia
disfuncéo orofacial, para o Portugués do Brasil e aplicd-lo & uma amostra de criangas e
adolescentes (8 a 14 anos).

Metodologia: A versao brasileira do NOT-S foi aplicada em 197 meninas e 135 meninos na
faixa etdria de 8 a 14 anos. Estes foram examinados clinicamente considerando as fases da
denticéo e caracteristicas da oclusdo. Para avaliar a reprodutibilidade do NOT-S foi aplicado
o feste-reteste em 50 individuos aleatoriamente selecionados da amostra 15 dias apés a
primeira avaliagdo. Estatistica descritiva, qui-quadrado, os testes Mann-Whitney e Kappa foram
aplicados para andlise dos dados, com nivel de significancia de a=0.05.

Resultados: Os escores variaram de O a 7; o escore O apresentou frequéncia de 5% e o
escore médio foi 2,64. Os dominios Il (Hdbitos) e IV (Mastigacédo e Degluticéo) foram os mais
frequentes e apresentaram taxa de 70 e 50%, respectivamente. Néo houve diferenca entre
os géneros em relacdo & disfungéo orofacial, porém os escores do NOT-S foram maiores na
denticdo mista quando comparada & denticdo permanente. A taxa de concordéncia intra-
examinador foi de 97,8% comparando a primeira aplicacéo com a do re-teste.

Conclusdo: Néao houve diferenca entre géneros, mas nos individuos na denticdo mista e
aqueles com mordida aberta anterior a disfungéo orofacial foi mais presente. A verséo
brasileira do NOT-S foi considerada adequada para aplicagdo em individuos brasileiros.

Palavras-chave: Crianga; avaliagéo da deficiéncia; reprodutibilidade dos testes; estudos
de validacéo
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Introduction

Orofacial function includes vital actions (e.g., breathing,
chewing and swallowing) (1), muscle posture (e.g., mouth
and tongue posture) (2,3) that are the basis for social
interactions in terms of speech, emotional communication,
facial expression and appearance (1). Orofacial function is
the result of complex activities of the central nervous system
and the neuromuscular system (4). Orofacial dysfunction is
a common feature in many genetic and congenital disorders.
However, it may also be acquired as a consequence of
diseases or trauma (1), and includes the presence of various
habits (3).

Due to the key roles of orofacial function, the Nordic
Orofacial Test-Screening (NOT-S) was developed and
validated to asses orofacial function in all individuals more
or equal than 3 years old. It can be performed quickly,
without use of special equipment, and is easily used by
professionals with different backgrounds. NOT-S was
developed by a working group formed at the Second Nordic
Conference on Orofacial Therapy in Gothenburg, 2002 and
consists of a structured interview and a clinical examination,
totalizing 12 domains. Each domain assesses one orofacial
function (1).

Globalization of patient care and medical research
requires international instruments to assess health status.
However, such instruments are usually developed in a
specific cultural environment, and a process of cultural
adaptation is needed to transfer the protocol to a different
culture (5,6). The NOT-S is available in several languages,
such as, Danish, English, Finnish, Icelandic, Norwegian and
Swedish and recently a Brazilian version was developed by
Leme et al. (7). As such, the purpose of this study was to
apply the Brazilian version of NOT-S in Brazilian children
and adolescents and, consequently, validate this version, in
order to make its use possible in any part of the country.

Methods

The research project was submitted to and approved
by the Research Ethics Committee (N0.009/2008) of the
Piracicaba Dental School — University of Campinas. The
consent of the children and their parents/guardians was
obtained.

NOT-S consists of a structured interview and a clinical
examination, and each part has six sections (domains).
Functions assessed in the interview are: [-Sensory Function,
[I-Breathing, III-Habits, IV-Chewing and Swallowing,
V-Drooling and VI-Dryness of the mouth. Functions assessed
in the clinical examination are: 1-Face at Rest, 2-Nose
Breathing, 3-Facial Expression, 4-Masticatory Muscle and
Jaw Function, 5-Oral Motor Function and 6-Speech. Each
domain contains one to five items, reflecting the complexity
of the specific function. If the answer to one of the questions
or the performance on one of the tasks met the criterion for
impaired function, the item was recorded as “yes”, indicating
a dysfunction in the respective domain (1).

Leme et al.

The Brazilian version of NOT-S was obtained by a
screening process for cross-cultural adaptation. For more
details, please see Leme et al. (7). This process is briefly
described below.

The English version of NOT-S was initially translated
into Brazilian Portuguese language by a dentist with fluency
in both English and Portuguese languages (Brazilian version
n° 1). This version was next back-translated to English by
other dentist, who was native English speaker. Both versions
were compared by the two translators, and sentences that
seemed different were rewritten until a consensus had been
reached, obtaining the Brazilian version n° 2. This second
version was evaluated by a review committee, formed by
three dentist researchers, a formally instructed patient and
the first author (MSL), who substituted technical terms by
culturally accepted ones, when indicated, obtaining the
Brazilian version n° 3. The cultural equivalence of the third
version was verified by its application in 20 subjects, 8 to
14 years old, of both genders. Alternative answers “I did not
understand” and “not applied” were added to each question
of NOT-s for identifying the questions and examination
commands that were not understood by the subject. The ones
that were chosen by 15% or more subjects were discussed
by the committee, who replaced problematic items with
culturally accepted ones (8). Next, the protocol was applied
to other groups (n=20), until the alternative answer has not
been chosen for any question by 85% or more subjects. Thus,
the protocol was considered culturally equivalent and ready
for application on a larger sample (7).

NOT-S application

NOT-S was applied to 332 children who were 8 to
14 years old (mean age: 10.48+1.69 years; 197 girls and
135 boys, representing 59.45% and 40.54% respectively),
who did not have systemic and/or mental developmental
disorders and were recruited from four public schools in
Piracicaba. These children were clinically examined for the
phase of dentition and characteristics of occlusion by two
examiners, who were previously calibrated (inter-examiner
kappa score: 0.88; and intra-examiner kappa score: 0.97),
using the evaluation form from World Health Organization
(WHO) (9).

In relation to dentition, the sample was subdivided in two
groups: Mixed Dentition and Permanent Dentition with 198
(59.45%) and 134 (40.54%) subjects, respectively. Children
in the Mixed Dentition were all in the second transitory
period. The Mixed Dentition group had a mean age of
9.57£1.21, years and the permanent dentition group had a
mean age of 11.82+1.38 years.

In accordance with the characteristics of occlusion,
the sample was classified into normal occlusion (n=118)
and malocclusion (n=214) groups. Malocclusion included
Increased overjet (n=123), Posterior crossbite (n=50),
Frontal open bite (n=24), Deep overbite (n=67), Angle Class
IT (n=81), Angle Class III (n=24). Gender, phase of dentition
and characteristics of occlusion were considered to evaluate
discriminant validity.
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NOT-S was applied individually by the same researcher
on a vacant class, just prior to the clinical examination. The
NOT-S interview was conducted by reading the questions
written in the manual. To assess orofacial dysfunction upon
clinical examination, the subjects were requested to perform
tasks for each item. The examination was completed in
conjunction with an illustrated manual (http://mun-h-center.
se/sv/Mun-H-Center), and each sentence had criteria for
impaired function. Each YES answer in a section, both in
interview and clinical examination, was given a score of 1,
indicating a dysfunction in the scored domain. Each NO
answer was given a score of 0. The total score was the sum
of the scores of each section, and ranged from 0 to 12. On
asking the questions of domain III of NOT-S (Habits) the
type of habits related by subjects were marked on NOT-S

paper.

Reliability

The reproducibility (test-retest reliability) of the
Portuguese (Brazilian) version of NOT-S was assessed 15
days after the first application, by the reapplication of the
protocol (test-retest), by the same researcher, in 50 subjects
randomly selected from the total sample (n=332) that
participated in the first test.

Statistical analysis

Collection, evaluation and statistical analysis of the data
was conducted using Microsoft Office Excel (Microsoft for
Windows 2007, USA), Bioestat Version 5.0 (Instituto de

Mamiraud. Belém, PA — Brazil) and SPSS (for Windows 9.0,
Chicago, IL — USA). Descriptive evaluation of quantitative
parameters was performed by calculating means and
standard deviations; qualitative parameters were described
by evaluating frequency and percentage rates. Pearson’s chi-
squared test was used for the comparison of percentages, and
the Mann-Whitney test was used for comparison of means
between groups. All p-values result from bilateral tests, and
p<0.05 was defined as significant. Test-retest reliability was
assessed by the percentage of intra-examiner agreement and
the Kappa value. The discriminant validity was assessed
by comparing NOT-S scores between genders, mixed and
permanent dentition groups and normal occlusion with
different malocclusions groups, using the Mann-Whitney
test.

Results

NOT-S application

The application time of NOT-S ranged from 5 to 7 min.
All subjects answered the interview questions without
parental/guardian assistance, based on a pilot test conducted
by this research group that verified that children older than
7 years old are capable of answer the interview questions
by themselves. For the total sample (n=332), the NOT-S
scores ranged from O to 7. A score of 3 was the most
frequent, followed by 2, 1 and 4. Scores of 0 were recorded
with a frequency of just 5%. The frequencies of the scores
according to each group are shown in Table 1.

Table 1. Distribution and frequency (%) of NOT-S scores for the total sample

NOT-S score
0 1 3 4 5 6
Total 17 63 89 55 23 5
(5.1 (19.2) (22.8) (26.7) (16.5) (6.9) (1.5) (1.2)
Gender Male (n=135) 6 25 31 29 6 1 1
(4.4) (18.5) (26.6) (23.0) (21.5) (4.5) (0.7) (0.7)
Female (n=197) 11 38 58 26 17 4 3
(5.5) (19.2) (20.2) (29.3) (13.1) (8.¢) (2.0) (1.5)
Dentition Mixed (n=198) 9 29 52 37 15 4 4
(4.5) (14.6)* (24.2) (26.3) (18.7) (7.6) (2.0) (2.0)
Permanent (n=134) 8 34 37 18 8 1 0
(6.0) (25.4)* (20.9) (27.6) (13.4) (6.0) (0.7) (0.0)
Occlusion Malocclusion (n=214) 25 87 116 128 85 31 7
Increased overjet (n=123) 8 17 33 27 7 1
(6.5) (13.8) (22.0) (26.8) (22.0) (5.7) (0.8) (2.4)
Posterior crossbite (n=>50) 2 10 16 9 3 1 0
(4.0) (20.0) (18.0) (32.0 (18.0) (6.0) (2.0) (0.0)
Frontal open bite (n=24) 1 2 5 2 4 1 2
(4.2) (8.3 (29.2) (20.8) (8.3) (16.6) (4.2) (8.3)
Deep overbite (n=67) 1 14 20 12 1 0 0
(1.5) (20.1) (28.4) (29.8) (17.9) (1.5) (0.0) (0.0)
Class Il (n=81) 6 12 15 16 6 2 2
(7.4) (14.8) (27.2) (18.5) (19.7) (7.4) (2.5) (2.5)
Class Il (n=24) 1 6 6 4 2 0 0
(4.2) (25.0) (20.8) (25.0) (16.6) (8.3) (0.0) (0.0)
Normal (n=118) 6 26 33 15 8 2 1
(5.1 (22.0) (22.9) (28.0) (12.7) (6.8) (1.7) (0.8)

* Statistically different according to the Chi-squared test.

110 Rev Odonto Cienc 2012;27(2):108-114



The sample distribution and frequency of NOT-S
domains, according the analyzed variables, are shown in
Table 2 and Figure 1. The most frequent interview and
examination domains demonstrated by the total sample
were III (Habits) and IV (Chewing and Swallowing), with
a frequency of 70.3 and 50.5%, respectively, followed by
domains 1 (Face at Rest), 3 (Facial Expression) and VI
(Dryness of the mouth), with a frequency of 29.72, 27.62
and 24.32%, respectively. Analyzing each domain between

Table 2. Sample distribution and frequency (%) of NOT-S domains

Leme et al.

groups, gender and dentition, only domain 1 (Face at Rest)
showed proportions significantly higher in the mixed
dentition than the permanent dentition group, indicating
that children with mixed dentition had more dysfunction
in this domain. Almost 43% of children presented two or
more habits. From these, 63.2% displayed onychophagy,
33.3% lip sucking or lip biting, 20.6% biting teeth together
hard or grinding teeth during the day and 9.8% had sucking
habits.

Interview Examination
Domain | 1l 1] v \4 Vi 1 2 3 4 5 6
Total 43 31 234 168 42 81 99 14 92 40 11 20
(12.9%)  (9.3%)  (70.3%) (50.5%) (12.6%) (24.3%) (29.7%) (4.2%) (27.6%) (12.0%)  (3.3%) (6.3%)
Gender  Male 12 14 86 69 19 34 45 7 35 15 4 9
(n=135) (8.9%)  (10.4%) (63.7%) (51.1%) (14.1%) (25.2%) (33.3%) (5.2%) (25.9%) (11.1%)  (2.9%)  (6.6%)
Female 31 17 148 99 23 47 54 7 57 25 7 11
(n=197)  (15.7%)  (8.6%) (75.1%) (50.2%) (11.7%) (23.8%) (27.4%) (3.5%) (28.9%) (12.7%) (3.5%)  (5.5%)
Dentition  Mixed 28 18 138 109 30 45 74* 6 58 28 6 16
(n=198)  (14.1%)  (9.1%)  (69.7%) (55.0%) (15.1%) (22.7%) (37.4%) (3.0%) (29.3%) (14.1%) (3.0%)  (8.1%)
Permanent 15 13 96 59 12 36 25% 8 34 12 5 4
(n=134)  (11.2%)  (9.7%) (71.6%) (44.0%) (8.9%) (26.9%) (18.6%) (6.0%) (25.4%) (8.9%)  (3.7%)  (3.0%)
Malocclusion (n=214)
Increosed 13 13 85 59 19 27 40 2 42 10 3 7
?nvj’]";a (10.6%) (10.6%) (69.1%) (48.0%) (15.4%) (21.9%) (35.5%) (1.6%) (34.1%) (8.1%)  (2.4%)  (5.7%)
Posterior 8 4 36 27 4 1 15 2 16 8 0 2
g0 (160%  (80%  (720%) (540% (8.0% (220% (30.0% (40% (320% (16.0% (0.0%  (40%)
zroe”r:"gi o 5 5 14 12 8 6 1 1 7 5 0 5
(npzz o [208% (208% (58.3%) (50.0% (333%) (25.0% (45.8%) (42%) (29.2%) (20.8%) (0.0%) (20.8%)
Deerf).t 7 5 47 34 4 12 20 3 21 6 3 3
?nvj 6'7;3 (10.4%)  (7.5%)  (70.1%) (50.7%) (6.0%) (17.9%) (29.8%) (4.5%) (31.3%) (8.9%)  (4.5%)  (4.5%)
Class Il 10 6 60 40 12 19 28 5 22 10 2 7
(n=81)  (12.34%) (7.4%)  (74%)  (49.4%) (14.8%) (23.5%) (34.6%) (6.2%) (27.16%) (12.3%)  (2.5%) (8.65%)
Class Il 7 2 17 13 1 5 6 1 6 2 0 0
(h=24)  (29.2%) (8.3%) (70.8%) (54.2%) (4.2%) (20.8%) (25.0%) (4.2%) (25.0%  (8.3%)  (0.0%)  (0.0%)
Normal Occlusion 14 13 80 62 14 30 27 7 24 14 7 6
(n=118) (11.9%)  (11.0%) (67.8%) (52.5%) (11.9%) (25.4%) (22.9%) (5.9%) (20.3%) (11.9%) (5.9%)  (5.1%)
* Statistically different according to the Chi-squared test.
NOT-S validity and reliability
The mean NOT-S score was 2.64, and the differences
zg ) between groups, considering gender, dentition and type of
0 occlusion, are shown in Table 3. The ability of the protocol
6o to discriminate between genders was not confirmed, due to
50 - the similarity of male and female means (P>0.05). However,
10 - the test discriminated significantly between dentitions and
30 - occlusions. The children in the mixed dentition group showed
20 - higher means than those with permanent dentition, as well
10 A as children with frontal open bite in relation to children with
0 normal occlusion. Upon reapplication of the protocol (test-
0 1 5 3 4 . p ; retest), only 2.19% of answers or assessed sentences were
different; there was an agreement of 97.81% comparing the

Fig. 1. Distribution of the NOT-S scores

first and retest evaluations. The Kappa value of each domain
is shown in Table 4.
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Table 3. Discriminant validity of the

NOT-S ding 1 4 Groups Number Mean SD P-value
T

Gender
Male 135 2.59 1.35 0.38
Female 197 2.67 1.51

Dentition
Mixed 198 2.81 1.49* 0.007
Permanent 134 2.38 1.35*%

Occlusion
Increased overjet 123 2.76 1.49 0.08
Posteriorcrossbite 50 2.57 1.36 0.23
Frontal open bite 24 3.29 1.88** 0.04
Deep overbite 67 2.46 1.11 0.49
Class Il 81 2.73 1.61 0.20
Class Ill 24 2.50 1.38 0.496
Normal 118 2.53 1.43**

* P<0.01, intra-group comparison using the Mann-Whitney U test.
** P<0.05, comparisons between each malocclusion type and normal occlusion

SD: standard deviations.

Table 4. Reliability and reproducibility
of NOT-S, evaluated by test-retest

Orofacial dysfunction

Statistical tests Interpretation

of 50 patients e el el (ClEe

NOT-S interview
| — Sensory function 0.80 Substantial agreement
Il - Breathing 0.96 Almost perfect agreement
Il — Habits 0.68 Substantial agreement
IV — Chewing and swallowing 0.76 Substantial agreement
V — Drooling 0.88 Almost perfect agreement
VI - Dryness of the mouth 0.26 Fair agreement

NOT-S examination
1 — Face at rest 0.52 Moderate agreement
2 — Nose breathing 0.96 Almost perfect agreement
3 — Facial expression 0.20 Slight agreement
4 — Masticatory muscle and jaw function 0.84 Almost perfect agreement
5 — Oral motor function 0.94 Almost perfect agreement
6 — Speech 0.94 Almost perfect agreement

Discussion

The application of NOT-S in the present study verified
that the screening took 5 to 7 min and was easily applicable,
agreeing with Bakke et al. (1) These authors showed that
NOT-S is a valuable tool for comprehensive screening of
orofacial dysfunction, simple and quick to perform, and
the picture manual facilitates conveying the instructions to
the patient and understanding of the tasks. Its objective is
to identify areas of orofacial dysfunction in need of further
attention. The Orofacial Myofunctional Evaluation with
Scores (OMES) is another protocol that was considered as
a valid and reliable instrument for orofacial myofunctional
evaluation (10). Nevertheless, this protocol was developed

112 Rev Odonto Cienc 2012;27(2):108-114

and validated for children aged 6 to 12 years, differing
from NOT-S, which can be applied to different age groups
and is more simple and rapid to administer (1,11-13). Both
procedures permit the examiner to numerically express his
perception of the characteristics and behaviors observed
(i.e., they permit the measurement of the impressions of
the clinician).

During the application of NOT-S, we observed a
frequency of 5% for a score of 0, meaning either that most
children presented some impairment or some false positive
results were recorded. Bakke et al. (1) observed that the
sensitivity of the NOT-S was high, but the specificity was
slightly less than desired. Indeed, 63% of the health group
presented a score of 0, indicating a risk for false positives.



Nevertheless, these authors considered that a few false
positive results are preferable to a few false negatives (1).
Moreover, our subjects aged from 8 to 14 years. The focus
on this specific age group, consisting of children, and the
domains most frequently affected, suggests normative data
of the assessed sample. In this context, our findings are
in line with Stahl et al. (3), who found a low percentage
(10.2%) of children in mixed dentition (mean age 8.3 years)
without functional disorders (mouth posture, tongue posture,
swallowing patterns and articulation — production of sounds)
or oral habits, using their own protocol.

For the total sample, the mean score was 2.64 (range
0-7). There was no difference between genders, but children
with mixed dentition showed higher values than those with
permanent dentition. This finding may be justified by the fact
that mixed dentition is a transitory period, as observed by
Stahl et al. (3), who verified that every third child in a mixed
dentition group presented three or more dysfunctions. In a
sample of healthy children (from 3 to 6 years old) examined
with NOT-S, Gustavsson et al.!> found a total mean score
of 1.38+0.97, without significant differences regarding
age or gender. However, NOT-S scores decreased with
increasing age. These results and the higher values found
in the mixed dentition group could suggest that maturation
of oral functions may improve the respective performance
in children. This is in agreement with Finan and Smith
(14), who considered that the oral sensorimotor pathway
matures throughout childhood in concert with the continued
acquisition of complex motor skills.

In relation to occlusal findings, the normal occlusion
group represented 35.5% of the studied population, a value
previously observed by Emerich and Wojtaszek-Slominska
(15). The frontal open bite was the only occlusal finding
that had an influence on NOT-S scores. This is due to the
higher values compared to the normal occlusion group,
likely because this malocclusion is a consequence of the
presence of habits and results in deviation of lip position
and impairment of nose breathing. However, Grabowski et
al. (16) determined that four types of malocclusion (frontal
open bite, lateral crossbite, reduced overjet and increased
overjet) were more significant functional disturbances on
comparing the respective frequencies, thus differing from
the present study in which the mean scores were compared
among malocclusion groups.

In the interview, we observed that domain III (Habits)
and domain IV (Chewing and Swallowing) had a frequency
of 70 and 50%, respectively. These findings demonstrate
that the majority of children in the current study had some
type of habit (the most frequent one was nail biting, 63.2%)
and difficulty in eating hard food (the most related problem
in the Chewing and Swallowing domain), and these were
the main influencing factors on orofacial dysfunction. For
Bakke et al. (1), the highest frequency of interview domains,
considering the data of healthy subjects, were domains 11
and III (11.7%), whereas for the clinically referred sample,
domain IV was the most prevalent (63.3%). The latter was
also observed by Bergendal et al. (11) in patients with

Leme et al.

ectodermal dysplasia (82.6%). In the present study, we
applied the NOT-S to randomly selected subjects within a
specific age group, whereas Bakke et al. (1) and Bergendal et
al.(11) performed the screening with NOT-S in patients with
different kinds of orofacial impairments and in a large age
range. Bakke et al. (1) examined subjects with neoplasms,
mental disorders, diseases of the digestive system and other
diseases of the International Classification of Diseases (ICD-
10) classifications (17).

These facts alerted us to the possibility of a high level of
anxiety in these children, which is suggested by the literature
(i.e., nail biting demonstrates anxiety that is made worse
by tense moments, as a reflex of emotional imbalances
(18). Moreover, the eating habits of families in Brazil who
consume unhealthy and industrialized food (soft drinks,
fried snacks, potato chips, sandwiches, snacks package,
biscuits/cookies and candies/sweets/chocolates) with a
high frequency (19) could be influencing the results related to
domain I'V. These considerations suggest that further studies
should be carried out, taking in account these variables.

No examination domain showed differences between
genders and malocclusions, except domain 1 (Face at Rest),
in which there was a statistically significant difference
between the mixed and permanent dentition groups. The
most assessed dysfunction in this domain was “deviant lip
position”. This suggests a reduction of this dysfunction from
mixed to permanent dentition.

In principle, when a point is scored in one domain in the
screening, a more detailed evaluation of that domain, and
if necessary, a referral to a specialist may be considered.
Indeed, Bakke et al. (1) suggested that scores equal to or
below 2 points should be carefully considered before a
referral (1). However, the present and the Gustavsson et
al. (12) studies are the unique ones that evaluated orofacial
dysfunction using NOT-S on a random sample of healthy
children, as previously recommended (1). Further studies are
still needed icluding other disabilities and ages to improve
the overall estimates of changes in orofacial function
over time and/or rough assessments of treatment effects
(1), as done by Lundeborg et al. (13). They verified that
tonsillectomy in preschool children results in an oral motor
function improvement, with a similar degree in relation to
controls, as measured by NOT-S.

It is very important to verify the reproducibility (test
re-test reliability) because every assessment protocol
must be reproducible over time (i.e., must produce equal
or very similar results in two or more assessments of the
same patient) as long as the clinical state of the patient did
not change (20). The intra-examiner reproducibility was
demonstrated, and the rate obtained (97.8% agreement)
was very close to that found by Bakke et al. (1) (95-99%).
All of the domains had good agreement according to their
kappa value, with the exception of the domains VI (dryness
of the mouth) and 3 (facial expression), which had fair and
slight agreement, respectively. This is likely because these
variables could be suffering from different stimuli during
each examination.
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Conclusions

In conclusion, the Brazilian version of NOT-S was
considered into validated, making possible its use and
comparison with international data. Our findings showed no
differences in NOT-S scores between genders, but subjects
in mixed dentition and those with frontal open bite presented
more orofacial dysfunction. “Habits” and “Chewing and
Swallowing” were the most affected domains (IIT and IV,
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