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items related to the oral phase (Reilly et al., 1995; Ortega et
INTRODUCTION al., 2009; Sonies et al., 2009), others have been developed for
a variety of pathologies (Sheppard et al, 2014) or do not
present a reproducibility verification process (Selley et al,
2011; Flabiano-Almeida et al., 2014). This study proposed a

patients with CP, swallowing function disorders are observed, dysphagia scale for children with CP, that will provide the

which are responsible for breathing and nutrition impairments mqst relevant fea.tures of the c}inical evaluatipn of these
(Kirby and Noel, 2007; Calis ef al, 2008; Sullivan, 2008). Its children, and classify them according to the severity degree of

prevalence is not well defined, varying between 27% dysphagia. The objective of this study was to develop and
(Waterman ef al, 1992) and 99% (Calis et al, 2008) validate a clinical evaluation scale for swallowing in children
N iy > with CP.

Cerebral Palsy (CP) encompasses a group of permanent
disorders of the development of movement and posture
(Rosenbaum et al, 2007). Among the alterations found in

depending on the evaluation instrument used. The swallowing
evaluation is one of the speech-language pathologist (SLP)
procedures. However, differences are observed among the METHODS
diagnosis of pediatric dysphagia; some protocols only present
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participation. The proposed scale was based on a clinical
swallowing evaluation protocol, used by specialized SLP of
Dysphagia Group of Association of Assistance to the Disable
Children (Associagdo de Assisténcia a Crianga Deficiente -
AACD) of Sdo Paulo, a reference rehabilitation center, due to
the absence of a standard reference of swallowing evaluation
and classification in CP (Benfer et al., 2013). The protocol
consisted of information related to the caregiver's complaint,
feeding conditions (food consistency, position and eating
utensils), clinical problems, mobility and tonicity of the
stomatognathic system. In addition, the protocol contained the
following items that evaluated swallowing function: stripping
from utensil, lip closure, extraoral food escape, tongue
mobility, bolus preparation and organization, oral ejection,
chewing, sucking, oral transit time, laryngeal elevation, signs
from cervical auscultation and clinical signs suggestive of
supraglottic penetration or tracheal laryngoaspiration. The
development process phase began considering, among these
swallowing function items, the most relevant to the
classification of swallowing in children with CP were selected,
considering the impact on nutrition, hydration and pulmonary
function. Thus, the authors selected the ones that, according to
their clinical experience, would promote worse nutritional
and/or pulmonary impairment:

e Stripping from the utensil: it comprises the drawing of
food and liquid from the utensil with the use of lips.
This item was included because it may increase the risk
of both lung and nutritional problems. Oral intake
alteration could promote the early escape to the
pharynx, with subsequent tracheal aspiration, and could
also promote oral manipulation difficulty, thus
increasing energy expenditure;

e Extraoral food escape: comprises the escape of food
and liquid from the oral cavity after it has been inserted,
regardless of the form of intake. This item was included
because of the impact its alteration may have on
nutrition. This impact may occur either by the extraoral
loss of food inserted from the oral cavity, or by energy
expense increase during the meal;

e Oral transit time: comprises the time (in seconds)
elapsed from the moment the food is inserted into the
oral cavity until the first swallowing. Alteration in oral
transit time may have a nutritional impact because the
increase in the oral conduction time of the bolus reflect
an increase of the energy expenditure during the meal;

e Oral cavity residue: comprises food residue in the oral
cavity after three consecutive and spontaneous
swallows. This item was selected because its alteration
has an impact on the nutritional aspect, as it promotes
an increase in the number of swallows necessary for
oral conduction of the total volume of food offered,
with consequent increase in energy expenditure during
the meal.

e Cervical auscultation: comprises the perceptual analysis
of the swallowing sounds picked up by means of a
stethoscope positioned in the lateral region of the
thyroid cartilage of the larynx during swallowing. This
item was selected because of its correlation to
pulmonary risks, as it may aid the detection of the signs
suggestive of laryngeal penetration and/or tracheal
aspiration;

e Clinical signs suggestive of laryngeal penetration
and/or tracheal aspiration: includes coughing, choking,
nostril flaring, facial color change, “wet” vocal quality,

changes in respiratory pattern or noise during oral
intake (Warms et al., 2000; DeMatteo et al., 2005; Weir
et al., 2009). As in cervical auscultation, the choice of
this item was related to the risk of tracheal aspiration.
Silent aspiration is often found in children with cerebral
palsy.
All items selected could clinically impact, in a greater or lesser
extent. So, as the scale also intended to guide the SLP in the
classification of dysphagia, it was necessary to differentiate the
impact for each item. Then, at the end of each six items, the
authors, by clinical experience, assigned the following rating
according to the clinical relevance that each item produced on
respiration and nutrition conditions:

® Rating one (1): for items of less clinical impact — oral
cavity residue;

® Rating two (2): for items of intermediate clinical
impact — stripping from the utensil, oral transit time and
cervical auscultation;

® Rating three (3): for items of most clinical impact —
extraoral escape and clinical signs suggestive of
supraglottic penetration or tracheal laryngoaspiration.

After selecting the items with their respective ratings, for each
one were created three subitems representing three scoring
options according to the occurrence and severity of the
evaluated items. The description of the subitems was also
performed according to the authors’ clinical experience. Only
data related to oral transit time were based on information
from the literature (Weckmueller et al, 2011; Lustre et al.,
2013). The subitem that represented normality/functionality
received a score of zero (0). The subitem that represented the
most severe condition received a score of two (2). Finally, the
intermediate subitem between normality/functionality and
severe received a score of one (1). Each of the six items
presented its subitems selected according to the swallowing
physiology. The score obtained with the subitem classification
was multiplied by the rating for the respective item, generating
a partial score for each of the six itens. Thus, the final score
established by the scale represented the sum of the partial
scores of the six items, ranging from 0 to 26 points. The lower
the number of the final score, the better the functional
performance of swallowing. As different food textures may
have different swallowing patterns, the scale should be
completed independently for each consistency assessed, with
final scores produced for each consistency. Solid food texture
was not evaluated by this scale, since in this moment aspects
related to mastication were not considered. Children with
cerebral palsy and dysphagia commonly do not eat solid food,
due to changes in oral motor patterns. The food could have
been offered in any kind of spoon and/or cup, according to the
patient's habit. The utensils are an important influence for the
oral motor pattern, but in the proposed scale, the children were
evaluated with utensils they were accustomed to use. The
content validation phase began, to show that the scale met the
needs of the clinical professionals, that the description of the
items presented adequate terms and easy interpretation. The
scale was sent to ten specialized SLPs, with least ten years of
experience working with children with CP and dysphagia (SLP
judges). These professionals were not informed about the other
judges and it was requested that the evaluation were performed
individually. The SLPs judged which items was relevant to the
scale and their definitions and value of each item. For each of
the six items there was the option of checking "Yes", agreeing
on the permanence of that item and how it was described, or
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"No", disagreeing with any of these aspects. The scale
obtained 90% of agreement, that is,"Yes" answers. The 10%
disagreement referred to a single "No" response in "Oral cavity
residue" item, with a suggestion of a minor modification.
Therefore, all suggestions made by the SLP judges comprised
small changes in terminology and did not result in the removal
or insertion of any items. After creating the scale, its
reproducibility was tested with children with CP, in a cross-
sectional observational study. We chose the CP classification
criteria according to motor impairment. The Gross Motor
Function Classification System (GMFCS) (Palisano et al.,
2008) was selected and classifies children into five levels
according to the functional impact of CP on motor changes.
The higher the level classification, the greater the motor
severity. The scale was applied to 70 children with CP (ten
motor level I children, ten motor level II children, ten motor I11
children, 19 motor level IV children and 21 motor level V
children of the GMFCS). The children were attended in the
Association of Assistance to the Disable Children (Associacdo
de Assisténcia a Crianga Deficiente - AACD) of Séo Paulo,
where the research was developed. The children were 36 males
and 34 females, aged between 2 and 16 years (mean age 4
years and 8 months). The inclusion criteria were to present a
diagnosis of CP and classifications according to GMFCS.
Exclusion criteria were: to present syndromes or
neuromuscular disorders associated with CP; to make
exclusive use of alternative feeding; to offer restrictions on the
ingestion of some consistencies (liquid or pasty) offered in this
study. Then, the children were submitted to a clinical
swallowing evaluation by a SLP specialized in dysphagia in
children with CP (Evaluator A). This moment of evaluation
was called First Moment. The evaluation consisted of
observing the offer by the child or his/her caregiver, with food
textures in the liquid (water) and pasty consistency (petit-
suisse type yogurt), in the child’s typical posture with the food
utensil typically used. The child was presented with two
boluses of each consistency, starting with the liquid. The
swallowing time was measured using 8905-34 Herweg digital
timer. Cervical auscultation was performed using Littmann
pediatric stethoscope positioned in the lateral region of the
thyroid cartilage of the larynx before, during and after
swallowing. Evaluator A rated the observed swallowing
function according to the clinical assessment usually
performed by Dysphagia Group, classifying the swallowing in:

e Normal swallowing: efficient capture of the bolus when
stripping from the utensil; absence of extraoral escape;
efficient preparation of the bolus within the expected
time; absence of oral cavity residue after swallowing or
a small volume of residue spontaneously removed
during the next swallow; clear cervical auscultation;
absence of clinical signs suggestive of laryngeal
penetration and/or tracheal aspiration.

e Functional swallowing: efficient or partially efficient
stripping of the bolus from the utensil; absence of
extraoral escape; preparation of the bolus in expected or
slightly increased time; absence of oral cavity residue
after swallowing or a small volume of residue
spontaneously removed during the next swallow; clear

cervical auscultation; absence of clinical signs
suggestive of laryngeal penetration and/or tracheal
aspiration.

e Mild dysphagia: partially efficient or inefficient ability
to strip the bolus from the utensil; extraoral escape of

up to half of the presented bolus; preparation of the
bolus in adequate or slightly increased expected time;
oral cavity residue after swallowing, up to half of the
bolus volume; clear cervical auscultation; absence of
clinical signs suggestive of laryngeal penetration and/or
tracheal aspiration.

e Moderate dysphagia: partially efficient or inefficient
ability to strip the bolus from the utensil; extraoral
escape at or above half of the presented bolus;
preparation of the bolus in slightly increased expected
time; oral cavity residue after swallowing, up to half the
bolus volume; clear or noisy cervical auscultation with
clearing of this noise after the next swallowing,
coughing or throat clearing; clinical signs suggestive of
laryngeal penetration and/or tracheal aspiration. After
coughing, throat clearing or a second swallow, the
clinical signs does not remains (apparent protection of
the airways);

e Severe dysphagia: inefficient stripping of the bolus
from the utensil; oral cavity residue after swallowing,
over half the bolus volume; preparation of the bolus in
slightly increased or increased expected time; oral
cavity residue after swallowing, over half the bolus
volume; noisy cervical auscultation, with or without
clearing of this noise after the next swallowing,
coughing or throat clearing; and clinical signs
suggestive of laryngeal penetration and/or tracheal
aspiration, without apparent protection of the airways.
That is, effective coughing, throat clearing or a second
swallow may not happen.

While Evaluator A performed the swallowing evaluation, two
other SLPs (Evaluators B and C), also CP dysphagia
specialists, applied the proposed scale. The two evaluators
applied the scale independently from each other and consider
the worst observed performance, when a functionality
difference was noted between the same bolus consistency
provided. A new swallowing evaluation was performed after
15 days. The same consistencies, posture, utensils and food
supply were maintained as in the First Moment. The same
Evaluators also performed the second evaluation (Second
Moment). The data obtained with the application of the scale
were compared to each other. In addition, the scale’s scores
were correlated with the rating of swallowing established by
Evaluator A to obtaining cutoff scores.

Statistical analysis

The intraclass correlation coefficient (ICC) test was used to
verify the internal consistency of the scale by checking if there
was significant inter-relationship between B and C, as well as
with the analysis of the results of intra-rater reproducibility.
The results of the application of the scale were similar between
Evaluators B and C, and between the both moments of
evaluation. Therefore, Evaluator B and the First Moment were
randomly drawn for the following analyzes. A ROC Curve
(receiver operating characteristic curve) analysis was
performed in order to obtain the cutoff values assigned by
Evaluator B, according to the categories established by
Evaluator A. The Kruskall-Wallis test was applied for the
comparative analysis between the means of the scale’s scores
applied by Evaluator B and the swallowing classifications of
Evaluator A. The level of significance was set at >0.05 or 5%.
The statistically significant results were marked with an
asterisk (*).
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Table 1. Clinical swallowing evaluation scale in cerebral palsy

Clinical Swallowing Evaluation Scale in Cerebral Palsy
Date:
Name:

Date of birth: Age
Diagnostic:

Food Consistencies:
( )Liquid ( ) Pasty

ITEMS:

1) Stripping from the Utensil

without any loss. Score 0

utensil. Score 1

Score 2

2) Extraoral escape

() Moderate — there is up to 50% of the bolus presented. Score 1

() Severe — there is more than 50% of the bolus presented. Score 2.
Partial Score (rating 3)

3) Oral transit time

considered:

4) Oral Cavity Residue

() Absent - no oral cavity residue. Score 0

5) Cervical Auscultation

after multiple swallowing or throat clearing/coughing. Score 1

even after multiple swallowing or throat clearing/coughing. Score 2

and/or noisy breathing. The following will be considered:

() Absent - no clinical signs. Score 0

penetration or tracheal laryngoaspiration. Score 2

FINAL SCORE

It comprises stripping food from the utensil through the use of lips or teeth. The following will be considered:
() Efficient - stripping is carried out voluntarily by the lips or teeth, being able to remove the food from the presented utensil (glass or spoon)

() Partially efficient — the stripping is carried out voluntarily by the lips or teeth, but the patient partially withdraws the food from the presented
() Inefficient - there is no voluntary stripping, food is inserted into the oral cavity by the caregiver.
Partial Score (rating 2)

It comprises the bolus escape from the oral cavity after it has been inserted, regardless of the intake form. The following will be considered:
() Absent / mild — there is no bolus escape from the oral cavity or there is oral residue up to the level of the lower lip. Score 0

It comprises the time elapsed from the moment the bolus is inserted into the oral cavity, until its first swallowing. The following will be

() Adequade — up to 3 seconds for pasty consistency and up to 2 seconds for liquid consistency. Score 0

() Slightly increased — 3 to 5 seconds for pasty consistency and 2 to 3 seconds for liquid consistency. Score 1

() Increased — above 5 seconds for pasty consistency and above 3 seconds for liquid consistency. Score 2
Partial Score (rating 2)

It comprises food residue in an oral cavity region, after 3 spontaneous swallows, of the same ingested bolus. The following will be considered:

() Mildly present - there is up to 50% of oral cavity residue of the bolus presented. Score 1
() Present — there is more than 50% of oral cavity residue of the bolus presented. Score 2
Partial Score (rating 1)

Comprises swallowing sounds captured by use of a stethoscope positioned in the lateral region of the thyroid cartilage during swallowing.
() Clear / unaltered - no audible noises suggestive of food stasis and/or laryngeal penetration and/or tracheal aspiration. Score 0
() Noisy with clearing — noises are suggestive of food stasis and/or laryngeal penetration and/or tracheal aspiration, but these no longer occur

() Noisy without clearing — noises suggestive of food stasis and/or laryngeal penetration and/or tracheal aspiration are audible, and these remain
Partial Score (rating 2)
6) Clinical signs suggestive of supraglottic penetration or tracheal laryngoaspiration

It comprises the presence of clinical signs suggestive of supraglottic penetration or tracheal laryngoaspiration during bolus supply. Clinical
signs to consider are the presence of coughing, choking, nasal flaring, change in facial color, presence of a "wet" voice, respiratory pattern change

() Present with apparent protection — clinical signs occur, but the patient appears to be able to protect himself/herself with a secondary swallow
and /or spontaneous cough or throat clear, which eliminate the clinical signs suggestive of previously observed. Score 1

() Present - clinical signs occur without the patient presenting effective protection. The patient does not show any protective reaction such as
secondary swallowing, throat clearing or coughing, or shows these reactions without eliminating the clinical signs suggestive of supraglottic

Partial Score (rating 3)

RESULTS

The final version of the clinical swallowing scale are shown in
Table 1. The results of inter-rater reproducibility between B
and C, intra-rater B and intra-rater C in the two evaluation
moments, and the two food consistencies shows high inter-
rater reproducibility, with ICC of 0.956 to 0.973 (Table 2). A
similar result showing good reproducibility was found in the
intra-rater B and intra-rater C analyzes, in the two moments
(ICC of 0.897 to 0.942). The cutoff scores for the swallowing
classifications established by Evaluator A, according to

the scores assigned by Evaluator B, were found statistically
significant (p <0.001") for all swallowing classifications in
both consistencies (Table 3). The same cutoff values were
observed for the normal and functional classifications and a
progressive increase of the cutoff scores with the worst
severity of dysphagia. Regarding to the sensitivity, values of
the cutoff scores obtained for each swallowing classifications
were good for the classification of normal/functional
swallowing (0.9394 for liquid and 0.9091 for pasty), a
tendency to good results (above 0.7) for moderate dysphagia
(0.7692 for liquid and 0.7778 for pasty) and severe dysphagia



22301

International Journal of Development Research, Vol. 08, Issue, 08 pp. 22297-22303, August, 2018

Table 2. Inter-rater analysis of B and C, intra-rater B and intra-rater C for liquid and pasty consistencies,
during the two evaluation moments

Analysis Consistency Comparative Icc? 95% Confidence Interval
Inferior Superior
Inter-rater Liquid B x C° — First 0,968 0,948 0,980
B x C - Second® 0,973 0,957 0,983
Pasty B x C — First 0,973 0,957 0,983
B x C—Second 0,956 0,929 0,972
Intra-rater Liquid B — First X Second 0,897 0,834 0,936
C — First X Second 0,942 0,907 0,964
Pasty B — First X Second 0,907 0,850 0,942
C — First X Second 0,919 0,870 0,950

#Intraclass Correlation Coefficient; “evaluator B; ‘evaluator C; “First Moment; ¢ Second Moment.

Table 3. Assignment descriptions of the cutoff values of the scores of Evaluator B according to the swallowing
classifications established by Evaluator A, for the liquid and pasty consistencies

Consistency Variable Evaluator A ROC Curve Area Cutoff Value p’

Liquid normal 0,939 1 <0,001*
functional 0,883 1 <0,001*

mild 0,966 6 <0,001*

moderate 0,954 13 <0,001*

Pasty normal 0,943 3 <0,001*
functional 0,941 3 <0,001*

mild 0,973 6 <0,001*

moderate 0,989 16 <0,001*

* significance

Table 4. Comparison between the swallowing classifications established by Evaluator A and the score means of
Evaluator B, for the liquid and pasty consistency

Evaluator A — First Moment p°

normal functional mild moderate severe Total

Evaluator B n* 29 4 10 13 14 70 <0,001*
Liquid average 0,00 3,75 3,60 10,31 16,07 5,86
medium 0,00 3,00 3,00 12,00 18,00 2,00
SD® 0,000 4,500 2,914 3,860 5,196 7,070

Evaluator B n 28 5 15 18 4 70 <0,001*
Pasty average 0,54 3,00 4,67 11,22 19,25 5,41
medium 0,00 2,00 4,00 10,50 20,00 3,50
SD 1,036 2,449 3,288 4,066 2,363 6,114

* number of subjects; “standard deviation; ° significance.

(0.7143 for liquid and 0.7500 for pasty). However, the result
was unsatisfactory in the sensitivity to detect mild dysphagia
for both consistencies (0.600 for liquid and 0.4667 for pasty).
The specificity values for all swallowing classification were:
normal/functional swallowing (0.9189 for liquid and 0.8649
for pasty), mild dysphagia (0.9500 for liquid and 0.9091 for
pasty), moderate dysphagia (0.8947 for liquid and 0.9231 for
pasty) and severe dysphagia (0.9821 for liquid and 0.9697 for
pasty). Since not all sensitivity values of cutoff points were
good, we compared the mean scores for each dysphagia
classification, without establishing a cutoff score (Table 4). It
was possible to verify that, for both consistencies, there was a
significance statistical difference (p <0.001") among the scores
found for dysphagia classifications. Again, we observed
similar scores for the classification of normal and functional
swallowing, and a progressive increase of the score as the
dysphagia severity worsened.

DISCUSSION

The clinical swallowing evaluation is the most frequently used
assessment tool to test swallowing function. Pediatric
dysphagia has few tools designed specifically for this
population (Reilly ef al., 1995; Ortega et al., 2009; Sonies et
al., 2009; Sheppard et al., 2014; Selley et al., 2001; Flabiano-
Almeida et al., 2014; Santos et al., 2005; Wilson et al., 2009;
Sellers et al., 2014) and none of them is still considered gold

standard in the clinical evaluation process. The absence of an
efficient and specific instrument for swallowing evaluation in
children with CP, makes difficult to compare and verify the
results. A lack of standardization also exists in regards to
terminology in pediatric dysphagia, for example, the
classification of swallowing. This study relies on a non-
validated classification, thus used by a specialized dysphagia
group in this population. The validation of the protocol’s
contents, in the absence of a gold standard of reference, has
been performed by the analysis of experts in the subject
(Sonies et al., 2002; Custers, 2002). The reproducibility of
inter-evaluators B and C showed that the proposed scale
presented internal consistency, which means that it was
efficient in producing similar results when applied by different
evaluators. The results showed high reproducibility in
checking the similarity of the results in the test and retest
application. Some of the swallowing evaluation protocols in
children with CP also perform the reproducibility. The
Schedule for Oral Motor Assessment — SOMA (Reilly et al.,
1995) presented high internal consistency and reproducibility
in its validation. Despite this, the SOMA encompasses only
aspects of the preparatory and oral stages of swallowing. The
same occurs for the Oral Motor Assessment Scale — OMAS
(Ortega et al., 2009) the Brief Assessment of Motor Function
(Oral Motor Deglutition Scale) (Sonies et al., 2008). Some of
the scale items required great experience from the evaluator or
had great analysis difficulty. The cervical auscultation and the
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presence of clinical signs suggestive of supraglottic
penetration or tracheal laryngoaspiration are difficult to assess,
since they are not visualized but perceived/interpreted by the
evaluator. Silent aspiration, i.e., the entrance of food and/or
liquids into the lower airways without protective cough reflex,
further complicates the correct signaling of the clinical signs
suggestive of supraglottic penetration or laryngotracheal
aspiration. The presence of silent aspiration is frequent in this
population, with literature data indicating absence of the
protective cough reflex from 82% (DeMatteo et al., 2005) to
94% (Arvedson et al., 1994) of tracheal aspirations. Weir et
al., 2009 (Weir et al., 2009), in a retrospective study that
correlated the significance of clinical markers such as signs of
tracheal aspiration and laryngeal penetration in children,
concluded that wet voice and breathing noise were the best
clinical markers in the identification of tracheal aspiration of
liquids. The authors did not find any efficient clinical marker
for pasty consistency aspiration. An assessment tool must have
their results compared to the classification commonly used for
the function to which it proposes to assess, in addition to
verifying its reproducibility. The results of this comparison
provided cutoff values with statistical significance for each
swallowing classification, and the score obtained represented
the most efficient cutoff value in differentiating the categories.

The cutoff values assigned to the normal and functional
swallowing classifications were similar for both consistencies.
This similarity was likely due to the fact that, in terms of
safety and efficiency, the swallowing function of these two
classifications were not different. The cutoff values established
for the classification of normal/functional swallowing were the
only ones that presented good sensitivity scores for both
consistencies. The cutoff values of the moderate and severe
dysphagia classifications did not present good sensitivity, but
they were very close to them (above 0.7), thus presenting a
tendency towards good sensitivity. The cutoff values obtained
for the classification of mild dysphagia presented an
unsatisfactory sensitivity for both consistencies. As such, the
proposed scale is able to differentiate between patients with
and without dysphagia, since it demonstrate a good ability to
differentiating normal or functional swallow from dysphagia.
This differentiation may favor the specialized therapeutic
intervention. The trend towards good sensitivity for the
moderate and severe dysphagia classifications has shown that
the scale tends to assist the clinician in establishing these
classifications. The authors believe that an increase in the
number of children assessed could increase the sensitivity
score above 0.8 for these categories. As for the classification
of mild dysphagia, the proposed instrument presented a low
capacity to establish this degree of alteration. The authors
believe that this is due to the poor clinical impact that a mild
dysphagia may have on both pulmonary and nutritional
aspects. In addition, the increase in the number of children and
a modification of some items in the scale, could contribute to a
better sensitivity for this classification. Benfer et al., (2012) in
a systematic literature review regarding the clinical measures
used in dysphagia in CP, stated that there is no specific
description of dysphagia in this population, besides the
absence of standardized or universally agreed-upon criteria in
the definition of parameters and performances. Other studies
also stated that there are few evaluation scales in pediatric
dysphagia and that there is no agreement on criteria for
classification of dysphagia severity in individuals with CP
(Sellers et al., 2014; Heckathorn et al., 2016; Speyer et al.,
2018). The relationship between the score values produced by

the scale and the swallowing clinical classifications was
verified without establishing cutoff points. There was an
increase in the score averages according to the increased
severity of dysphagia, with a significant difference between
them. The increase in the score due to worsening of
swallowing showed that the scale can also be used as an
efficient indicator of severity progression. Other functions of
the stomatognathic system, such as chewing, sucking or other
items of swallowing are aspects frequently evaluated by the
SLP and can complement the data regarding the feeding of
children with CP. These aspects are also important in defining
therapeutic goals, however, the classification of swallowing is
promoted by the items selected for the proposed scale. The
limitations of this study were the number of children evaluated
and the lack of other clinical dysphagia scales in CP, to
compare our results. Although the proposed scale was
effective in identifying dysphagia and tends to diagnose the
most serious conditions, further studies are needed to optimize
its efficiency in the establishment of cutoff points and in the
identification of mild dysphagia.

Conclusion

The proposed scale presented high internal consistency and
reproducibility  values, with  satisfactory index of
reproducibility; demonstrated to be an efficient instrument in
differentiating children with CP with or without dysphagia and
to be a possible indicator of severity progression for dysphagia
in CP.

Acknowledgements

The authors express their gratitude to Department of Speech-
Language Pathology of the Association for Assistance to the
Disable Children (AACD - Associagdo de Assisténcia a
Crianca Deficiente), to ComuniCare Center to reviewing the
English language and to the expert judges that analyzed the
scale (Alethéa Silva, Ana Maria Furkim, Ana Maria
Hernandez, Carla Pagliaro, Déborah Levy, Karina Biihler,
Patricia Diniz, Silvia Marra, Suelly Limongi, Yasmin Frazdo).

Conlflicts of interest: The authors have no conflicts of interest
to disclose.

REFERENCES

Arvedson JC, Rogers B, Buck G, Smart P, Msall M. 1994,
Silent aspiration prominent in children with dysphagia. Int
J Pediatr Otorhinol., 28:173-181.

Benfer KA, Weir KA, Bell KL, Ware RS, Davies PSW, Boyd
RN. 2013. Oropharyngeal dysphagia and gross motor skills
in children with cerebral palsy. Pediatrics., 131(5):e1553-
€1562. doi.10.1542/peds.2012-3093.

Benfer KA, Weir KA, Boyd RN. 2012. Clinimetrics of
measures of oropharyngeal dysphagia for preschool
children with cerebral palsy and neurodevelopmental
disabilities: a systematic review. Dev Med Child Neurol.,
54(9):784-795. doi: 10.1111/j.1469-8749.2012.04302 .

Calis EA, Veugelers R, Sheppard JJ, Tibboel D, Evenhuis HM,
Penning C. 2008. Dysphagia in children with severe
generalized cerebral palsy and intellectual disability. Dev
Med Child Neurol., 50(8):625-630. doi: 10.1111/j.1469-
8749.2008.03047 x.

Custers JWH, Wassenberg-Severijnen JE, Van Der Net J,
Vermeer A, Hart HT, Helders PIM. 2002. Dutch adaptation



22303

International Journal of Development Research, Vol. 08, Issue, 08 pp. 22297-22303, August, 2018

and content vality of the Pediatric Evaluation of Disability
Inventory (PEDI). Disabil Rehabil., 24:250-258.

DeMatteo C, Matovich D, Hjartarson A. 2005. Comparison of
clinical and videofluorospic evaluation of children with
feeding and swallowing difficulties. Dev Med Child
Neurol., 47:149-157.

Flabiano-Almeida FC, Biihler KEB, Limongi SCO. 2014.
Protocolo de avaliagdo clinica da disfagia pediatrica (PAD-
PED). Pr6-fono, Barueri.

Heckathorn DE, Speyer R, Taylor J, Cordier R. 2016.
Systematic review: non-instrumental swallowing and
feeding assessment in pediatrics. Dysphagia., 31(1):1-23.
doi: 10.1007/s00455-015-9667-5.

Kirby M, Noel RJ. 2007. Nutrition and gastrointestinal tract
assessment and management of children with dysphagia.
Semin Speech Lang., 28:180-189.

Lustre NS, Freire TRB, Silvério CC. 2013. Medidas do tempo
de transito oral em criangas com paralisia cerebral de
diferentes niveis motores e sua relagdo com o grau de
severidade para disfagia. ACR, 18(3):155-161.doi. 10.1590/
S2317-64312013000300004.

Ortega AOL, Ciamponi AL, Mendes FM, Santos MTBR.
2009. Assessment scale of the oromotor performance of
children and adolescents with neurological damages. J
Oral Rehabil.,36:653-659. doi: 10.1111/j.1365-2842.2009.
01979.x.

Palisano R, Rosenbaum P, Bartlett D, Livingston MH. 2008.
Content validity of the expanded and revised gross motor
classification system. Dev Med Child Neurol., 50:744-750.
doi: 10.1111/.1469-8749.2008.03089.x.

Reilly S, Skuse D, Mathisen B, Wolk D. 1995. The objective
rating of oral-motor functions during feeding. Dysphagia.,
10:177-191.

Rosenbaum P, Paneth N, Leviton A, Goldstein M, Bax M,
Damiano D, et al. 2007. A report: the definition and
classification of cerebral palsy. Dev Med Child Neurol.,
109:8-14.

Santos MTBR, Manzano FS, Ferreira MCD, Masiero D. 2005.
Development of a novel orofacial motor function
assessment scale for children with cerebral palsy. J Dent
Child., 72(3):113-118.

Sellers D, Mandy A, Pennington L, Hankins M, Morris C.
2014. Development and reliability of a system to classify
the eating and drinking ability of people with cerebral
palsy. Dev Med Child Neurol., 56(3):245-251. doi:
10.1111/dmen.12352.

Sellers D, Pennington L, Mandy A, Morris C. 2014. A
systematic review of ordinal scales used to classify the
eating and drinking abilities of individuals with cerebral
palsy. Dev Med Child Neurol., 56:313-322. doi:
10.1111/dmen.12313.

Selley WG, Parrot LC, Lethbridge PC, Flack FC, Ellis RE,
Johnston KJ, et al. 2001. Objective measures of dysphagia
complexity in children related to suckle feeding histories,
gestational ages, and classification to their cerebral palsy.
Dysphagia., 16:200-207.

Sheppard JJ, Hochman R, Baer C. 2014. The dysphagia
disorder survey: validation of an assessment for
swallowing and feeding function in developmental
disability. Res Dev Disabil., 35:929-942. doi: 10.1016/
j-ridd.2014.02.017

Sonies BC, Cintas HL, Parks R, Miller J, Caggiano C,
Gottshall SG, et al. 2009. Brief assessment of motor
function. Am J Phys Med Rehabil., 88(6):464-472. doi:
10.1097/PHM.0b013e3181a5abad.

Speyer R, Cordier R, Parsons L, Denmam D, Kim JH. 2018.
Psychometric  characteristics  of  non-instrumental
swallowing and feeding assessment in pediatrics: a
systematic review using COSMIN. Dysphagia., 33(1):1-14.
doi: 10.1007/s00455-017-9835-x.

Sullivan PB. 2008. Gastrointestinal disorders in children with
neurodevelopmental disabilities. Dev Disabil Res Rev.,
14(2):128-136. doi: 10.1002/ddrr.18.

Warms T, Richards J. 2000. “Wet Voice” as a predictor of
penetration and aspiration in oropharyngeal dysphagia.
Dysphagia, 15:84-88.

Waterman ET, Koltai PJ, Downey JC, Cacace AT. 1992.
Swallowing disorders in a population of children with
cerebral palsy. Int J Paediatr Otorhinolaryngol., 24:63-71.

Weckmueller J, Easterling C, Arvedson J. 2011. Preliminary
temporal measurement analysis of normal oropharyngeal
swallowing in infants and young children. Dysphagia.,
26:135-143. doi: 10.1007/s00455-010-9283-3.

Weir K, McMahon S, Barry L, Masters IB, Chang AB. 2009.
Clinical signs and symptoms of oropharyngeal aspiration
and dysphagia in children. Eur Respir J., 33:604-611. doi:
10.1183/09031936.00090308.

Wilson EM, Hustad KC. 2009. Early feeding abilities in
children with cerebral palsy: a parental report study. J Med
Speech Lang Pathol., nihpa57357.

sk skoskosk kook



