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AIM To assess the dysphagia limit in children with cerebral palsy (CP) according to Eating
and Drinking Ability Classification System (EDACS) level, sex, and age compared to typically

METHOD Seventy-seven children with CP (54 males, 23 females; mean age 7y 6mo, SD 2y

ABBREVIATION
EDACS Eating and Drinking Ability

Classification System children.

2mo, age range 4-12y) were assessed with the Maximum Volume Water Swallow Test.
Median dysphagia limit in the CP group was compared with data of typically developing

RESULTS The dysphagia limit of children with CP differed significantly (p<0.001) from

typically developing children. The latter showed a threefold higher median dysphagia limit
(22mL) compared to children with CP in EDACS level | (7mL). The higher the EDACS level,
the lower the dysphagia limit in children with CP. EDACS level explained 55% of the variance
in the dysphagia limit of the CP group.

INTERPRETATION Where children with CP in EDACS levels IV and V showed that their
capacity met the level of their performance, children in EDACS level | had the ability to
perform a maximum capacity task, but still had a threefold lower median dysphagia limit
than typically developing children. Establishment of the dysphagia limit should be part of
general swallowing assessment in children with CP.

Cerebral palsy (CP) is a disorder of movement and/or pos-
ture caused by a non-progressive brain lesion that persists
through the lifespan and has a prevalence of more than 2
per 1000 live births.! CP comprises a 6heterogeneous
group of impairments that may also affect the oral motor
functions needed for eating, drinking, swallowing, and
articulation.” Feeding and swallowing problems (dysphagia)
can influence the safety and efficiency of feeding. This may
lead to inadequate nutritional status due to prolonged
feeding times,’ stress during mealtimes for the caregiver*
and/or the child, and impaired growth.’ Estimates of the
prevalence of dysphagia in children with CP vary widely
due to the different definitions and tools used, small
groups of children, variability in severity of CP, and motor
type. The prevalence ranges from 21% in a group of 1357
children with CP® to 99% in a group of 166 severely
affected children with intellectual impairment.” One of the
oral skills for safe swallowing is the ability to divide a lig-
uid bolus into two or more segments in the oral cavity
when it becomes too large to swallow at once; this is called
piecemeal deglutition.® When piecemeal deglutition exists
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in adults at or below 20mL of water, it is considered
pathological and may be a sign of dysphagia.” Even though
piecemeal deglutition may be safer for swallowing liquids
(people’s usual activity),”'” portions that are too small may
alter the speed of drinking and, as such, influence the effi-
ciency of drinking.” The upper limit of the amount of lig-
uid that can be swallowed at once is called the dysphagia
limit."! The dysphagia limit is seen as the ‘capacity in
swallowing’ and is defined as what a person can do in a
standardized, controlled environment.'® Unlike in adults,
little is known about the dysphagia limit in children.” Typ-
ical values of the dysphagia limit were collected in 352 typ-
ically developing children aged 4 to 19 years, in the
Netherlands, with the newly established Maximum Volume
Water Swallow Test (personal communication, LEH,
KvH, SG, ML, 2017). The authors showed a significant
difference between two age groups (4-12y and 12-18y) and
between males and females. Ozdemirkiran et al.'* showed
in a small study that children with CP aged 6 to 17 years
(n=12) had a significantly lower dysphagia limit than typi-
cally developing children (#=28).
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The daily feeding and swallowing skills in children with
CP can be classified by the validated Eating and Drinking
Ability Classification System (EDACS). EDACS identifies
five levels in children with CP aged 3 to 21 years. Levels
range from level I: ‘eats and drinks safely and efficiently’ to
level V: ‘unable to eat and drink safely’.'* As the EDACS
describes performance rather than capacity, we were inter-
ested in how the dysphagia limit was related to EDACS
level."”® Typically, clinicians expect that when a child has a
high capacity in a certain domain of functioning it will be
related to a high ease of activity performance in that
domain. However, the relationship between capacity and
performance has not been explored systematically in eating,
drinking, and swallowing abilities in CP. One of the pur-
poses of this study, therefore, was to explore the relation-
ship between capacity scores of the dysphagia limit in
children with CP and the level of eating and drinking per-
formance described by the EDACS. It was hypothesized
that (1) a child in EDACS level I, who is classified as eat-
ing and drinking like a typically developing peer,'* should
have a comparable capacity of swallowing, and (2) a child
in a higher EDACS level would have less ability in oral
control, and thus a lower dysphagia limit. In addition, it
was assumed that the EDACS level is an important deter-
minant in explaining the variance in the dysphagia limit in
children with CP.

Therefore, the aims of this study were threefold: (1) to
give an overview of the dysphagia limit in children with
CP aged 4 to 12 years in different EDACS levels com-
pared to typically developing children, (2) to determine
whether the dysphagia limit in children with CP in
EDACS T level (eats and drinks safely) differs from typi-
cally developing children, and (3) to examine the propor-
tion of variance in dysphagia limit of children with CP,
explained by EDACS level, sex, and age.

METHOD

Participants

Included in this study were children with CP aged 4 to
12 years with CP subtypes as classified by the Surveillance
of CP in Europe guidelines."” Children were recruited
from two tertiary hospitals (UMC Groningen and Rad-
boud UMC Nijmegen, the Netherlands), and several spe-
cial needs schools and day care centres in the northern
region of the Netherlands. Gross Motor Function Classifi-
cation System (GMFCS) and EDACS levels were already
established by trained physiotherapists and speech and lan-
guage therapists at the day care centre or the child’s
school.’*'® Children were excluded if (1) they were using
psychiatric medication and/or sedatives, and (2) had an
additional illness (i.e. tonsillitis) and/or anatomical malfor-
mations, as these might influence swallowing. Values of
the dysphagia limit in typically developing children aged 4
to 12 years were retrieved from an earlier study (personal
communication, LEH, KvH, SG, ML, 2017). The
Research Ethics Committee of the Radboud University
Nijmegen Medical Centre approved the study protocol
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What this paper adds

® FEating and Drinking Ability Classification System (EDACS) level in children
with cerebral palsy is highly related to the dysphagia limit.

® Children in EDACS level | have a lower capacity in swallowing than their
typically developing peers.

(2017-3995). Written informed consent was obtained from
the children’s parents. All data were transformed and
stored anonymously.

Assessment of the dysphagia limit

To determine the dysphagia limit each child with CP per-
formed the Maximum Volume Water Swallow Test. This
test was used to establish the dysphagia limit in typically
developing children (personal communication, LEH, KvH,
SG, ML, 2017). In the test protocol, children drank tap
water at room temperature by cup or by syringe while
seated in a quiet room in their own (wheel)chair. The dys-
phagia limit in typically developing children did not seem
to differ between swallowing an amount of water by cup or
syringe. In the group of children with CP, assessed by the
same test, the water was offered by cup or syringe, depend-
ing on the ability of the child. A verbal instruction to swal-
low all the water at once was given by the assessor. To
determine the number of swallows needed, cervical auscul-
tation with a neonatal stethoscope 3M™ Littmann® Clas-
sic II Infant; 3M, USA) was used. Cervical auscultation is a
clinical method used to evaluate the pharyngeal phase of
swallowing by listening to the sounds of swallowing and
swallowing-related respiration. A stethoscope is placed on
the lateral side of the neck in the region of the larynx."”
Starting with a very small amount of water (0.5mL), close
to the amount of saliva generally swallowed, was consid-
ered to be safe.!® From that amount, the volume was
increased to 1mL, 3mL, SmL, 10mL, 15mL, and 20mL or
more. When it became audible that the child swallowed
twice on the amount of water offered, a 1mL smaller
amount was given. If the child swallowed twice again, a
stepwise reduction of ImL was repeated until the child
swallowed once. This final amount was given once more to
check the maximum amount swallowed at once before it
was established as the dysphagia limit. The authors (FVS,
KvH, LEH), who were working as speech and language
therapists in the tertiary hospitals, performed the assess-
ments. The first author assessed the children at the special
needs schools and the day care centres.

Statistics

Descriptive statistics were used (median, interquartile
range, and minimum-maximum [mL]). Assumptions were
checked with inferential statistics. The differences in dys-
phagia limit between CP versus typically developing chil-
dren and between children with CP in EDACS level I
versus typically developing children were tested with the
Mann-Whitney U test. With multivariable linear regres-
sion the proportion of the variance in dysphagia limit in
children with CP explained by the three variables, EDACS



level, age, and sex (R?), was established. When assumptions
were violated, transformations were used. To attain a
robust model, variables were backward selected and
excluded from the model when the level of significance
was p>0.05. Univariable linear regressions were used to
assess how the individual variables, EDACS level, age, and
sex, explained the variance (R®) in dysphagia limit in chil-
dren with CP. There were no missing data. All data analy-
ses were performed using SPSS statistics, version 25.0

(IBM Corp., Armonk, NY, USA).

RESULTS

Seventy-seven children with CP (54 males, 23 females;
mean age [SD] 7y 6mo [2y 2mo]) participated in this study.
Children attended regular schools (8%), special needs
schools (73%), and day care centres (19%). Table 1 shows
the characteristics of both the typically developing children
from a previous study (personal communication, LEH,
KvH, SG, ML, 2017) and the children with CP from the
current study. In both groups, the data of the dysphagia
limit was non-normally distributed. The dysphagia limit
was significantly higher for typically developing children
(median 22.0mL) than for children with CP (median
3.0mL); (U 1279.5, p<0.001, 7=0.65) and differed signifi-
cantly between different EDACS level groups; (y’[4]
=33.256, p<0.001). Data of dysphagia limit in the total
group with CP, in children with CP in EDACS level I,
and typically developing children are presented in Table 2.
The dysphagia limit of typically developing children (me-
dian 22.0mL) differed significantly from the subgroup of
children with CP in EDACS level I (median 7.0mL); (U
855.0, p<0.001, 7=0.37), see Table 2. Data of the dysphagia
limit of children with CP classified by EDACS level are
shown in Table 3.

Variance in dysphagia limits explained by EDACS level,
age, and sex

A natural log transformation on the dysphagia limit was
performed because assumptions of multivariable linear
regression were not met. A significant regression equa-
tion was found (F[3,73]=33.216, p<0.001), with 58% (of
the variance in dysphagia limit [R’=0.58]) explained by
EDACS level, age, and sex together, regression equa-
tion was found (F[3,73]=33.216, p<0.001). The model with
only significant variables (EDACS level and age) explained
57% of the variance in dysphagia limit. Sex turned out to
be a non-significant variable in this model. No difference
in dysphagia limit was found between males and females in
this group. In the univariable models, the EDACS level
was significant and explained 55% of the variance in dys-

phagia limit in children with CP.

DISCUSSION

Our study supported the relationship between swallowing
capacity and eating and drinking performance in children
with CP using the dysphagia limit and EDACS levels. It
showed that children with CP had a significantly lower

Table 1: Characteristics of the study population

Children with Typically developing
Characteristics CP, n=77 children, n=218
Sex
Male 54 (70) 104 (48)
Female 23 (30) 114 (52)
Age
Mean age (SD), y:mo 7:6 (2:2) 8:2 (2:2)
4y 11 (14) 3(2)
Sy 8 (10) 29 (13)
6y 13 (17) 29 (13)
7y 9 (12) 28 (13)
8y 8 (10) 31 (14)
9y 15 (20) 36 (17)
10y 11 (14) 33 (15)
11y 2 (3) 29 (13)
School
Regular school 6 (8) 218 (100)
Special needs school 56 (73)
Day care centre 15 (19)
Type of CP?
Spastic unilateral 17 (22) NA
Spastic bilateral LE>UE 12 (16)
Spastic bilateral 32 (42)
Dyskinetic 10 (13)
Ataxia 5 (6)
Worster-Drought 1(1)
GMFCS level
| 20 (26) NA
1] 10 (13)
] 11 (14)
v 21 (27)
\% 15 (20)
EDACS level
| 26 (34) NA
1] 20 (26)
1] 12 (16)
v 11 (14)
Y 8 (10)
EDACS levels of assistance
Independent 41 (53) 218 (100)
Requires assistance 15 (20)
Totally dependent 21 (27)
Maximum volume water swallow test
Offered by cup 43 (56) 218 (100)
Offered by syringe 33 (43)

Offered by straw 1(1)

Data are n (%) unless otherwise stated. ?Cerebral palsy (CP) sub-
types classified according to the Surveillance of Cerebral Palsy in
Europe.' Gross Motor Function Classification System (GMFCS):
level I, walks without limitations to level V, transported in a manual
wheelchair. Eating and Drinking Ability Classification System
(EDACS): level |, eats and drinks safely and efficiently to level V,
unable to eat or drink safely — tube feeding may be considered to
provide nutrition. NA, not applicable; LE, lower extremities; UE,
upper extremities, where lower extremities are more spastic than
the upper extremities.

dysphagia limit than typically developing children in the
same age range. As the dysphagia limit was highly related
to EDACS level, we found when EDACS level increased,
the severity in eating and drinking problems also increased,
and a smaller median and spreading of the dysphagia limit
was established. A better functional performance in eating
and drinking (EDACS level I or II) showed a better capac-
ity for controlling liquids (higher dysphagia limit).
Although CP is more prevalent in males,"”'” no difference
was found in the capacity task of swallowing thin liquids
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Table 2: Dysphagia limits in the total group with CP, in children with CP in EDACS level |, and typically developing children

Children with CP in Typically developing

Children with CP, n=77 EDACS level |, n=26 children, n=218 p
Dysphagia limit median (IQR), mL 3.0 (1.8-7.0) 7.0 (4.0-14.0) 22.0 (16.5-30.0) <0.001?
Dysphagia limit min—-max, mL 0.3-41.0 2.0-41.0 3.0-70.0

®Mann-Whitney U test. CP, cerebral palsy; EDACS, Eating and Drinking Ability Classification System; IQR, interquartile range; min-max,

minimum-maximum.

Table 3: Dysphagia limits per EDACS level in the total group of children
with cerebral palsy

Mean rank
EDACS dysphagia
level n Median, mL IQR, mL Min-max, mL limit®
| 26 7.0 4.0-14.0 2.0-41.0 57.19
1] 20 3.0 2.0-6.8 1.0-38.0 41.78
[} 12 25 1.3-3.8 0.5-15.0 34.08
v 1 20 1.0-2.0 0.5-2.0 20.05
\Y 8 05 0.5-0.5 0.3-1.0 6.38

?Kruskal-Wallis H test p<0.001 for all Eating and Drinking Ability
Classification System (EDACS) levels. EDACS: level |, eats and
drinks safely and efficiently to level V, unable to eat or drink safely
— tube feeding may be considered to provide nutrition. IQR,
interquartile range.

between males and females in this study. The results are in
accordance with the outcome reported by Ozdemirkiran
et al.'? and show the importance of knowledge of sip vol-
ume. Children with CP have problems with swallowing
liquids related to a timing deficit with delayed pharyngeal
swallow initiation.®’ In addition, children who are com-
pletely dependent on the caregiver while being fed are at
greater risk of aspiration because of oversized boluses that
may be given.”’ Moreover, some children with CP have
trouble coughing, making them prone to aspirations and
respiratory tract infections.”! It is reported that children
with aspiration pneumonia have higher rates of mortality,
are more likely to require intensive care unit level of care,
and have higher 30-day readmission rates.”” Given the
above-mentioned problems, knowledge of the child’s dys-
phagia limit is essential to support safe swallowing.

The relation between dysphagia limit (capacity) and
EDACS level (performance) is comparable with gross
motor studies. It was found that severity in daily life
mobility (performance), classified by the GMFCS, is clo-
sely related to gross motor capacity in children with
CP.??* However, to our knowledge, the relationship
between capacity and performance has not been not stud-
ied in pediatric swallowing studies in children with CP.
Children in EDACS level I, classified as ‘eats and drinks
safely and efficiently’,'* are generally regarded as compara-
ble with their typically developing peers.'* Our study
found that children in EDACS level I still showed a three-
fold smaller median (7.0mL) dysphagia limit compared
with their typically developing peers (22.0mL). Although
their performance showed a safe and efficient eating and
drinking ability, their capacity is limited compared to
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typically developing children. A similar difference between
children with CP in GMFCS levels I and II and typically
developing children was also found by Verschuren and
Takken.'” Results of aerobic capacity of children with CP
were significantly below the values observed in typically
developing children.'” We hypothesized that as motor
functioning is influenced by motor capacity in daily life
mobility, in CP, daily eating and drinking performance is
influenced by the swallowing capacity (dysphagia limit).
The less capacity in swallowing the more challenging the
efficiency and safety in daily life eating and drinking will
be.

EDACS level explained more than half of the variance
in dysphagia limit in the CP group. This is in concordance
with gross motor studies, where motor capacity alone is
not the sole factor contributing to daily life mobility.”?
The actual skills of eating and drinking are not only influ-
enced by oral motor performance, but also by personal and
social factors, such as parents’ judgements about their chil-
dren’s eating and drinking.'®** Disturbances of sensation,
perception, cognition, communication, and behaviour, as
well as epilepsy and secondary musculoskeletal problems,
are included in the definition of CP and should be taken
into account. Children with more severe eating and drink-
ing difficulties (EDACS levels IV and V), do not have a
well-integrated sensorimotor system for oral pharyngeal
swallowing, a prerequisite for controlling a liquid bolus.
Their swallow function is mostly disturbed at all stages
(i.e. oral, pharyngeal, and oesophageal stage).”® Children in
EDACS levels IV and V showed that their capacity for
controlling and swallowing a liquid bolus at one time (oral
stage) was very limited or not possible. They were not able
to adapt to control thin liquids to improve their capacity
of swallowing. Their maximum capacity is comparable with
their usual saliva swallowing or swallowing small amounts
of liquids. Therefore, their capacity met the level of their
performance.

Dividing the bolus into multiple swallows may alter the
speed of eating and drinking.’ Although the relation
between dysphagia limit and mealtime duration is currently
unclear, the dysphagia limit can be used to explain to par-
ents or caregivers why drinking is so challenging. The
findings may also have implications for therapy aimed at
improving the capacity and performance (i.e. safe and effi-
cient eating and drinking) in daily life situations.

Several strengths and limitations of our study should be
noted. A strength is the number of participating children



with CP, with a representative distribution of males and
females and the major clinical characteristics in line with
other data.?” Children with severe CP in EDACS levels TV
or V, or classified in GMFCS levels IV and V are less rep-
resented in the group with CP and also in our study.'’*’
This small group in our study may be a limitation, but
they showed less variation in dysphagia limits, which may
be interpreted as representative for their maximum capacity
of swallowing thin liquids. It should be noted that the
assessors were well experienced in swallowing assessment.
A limitation for clinical practice might be that less experi-
enced assessors might underestimate the dysphagia limit in
children with CP."” Another limitation is that some chil-
dren (#=6) did not completely understand the instruction
‘swallow at once’ as given in the protocol. However, they
were able to control an increasing amount of water and to
swallow. Although it was unclear if these children pre-
sented their maximum capacity, we decided to include
them in this study because it was the maximum achievable
in these children.

In typically developing children older than 12 years, the
dysphagia limit increases as they grow older (personal
communication, LEH, KvH, SG, ML, 2017). Although we
have gained some insight into the relationship between

swallowing capacity and daily-life eating and drinking per-
formance in children with CP, our study reveals nothing
about the change in swallowing capacity when these chil-
dren grow older. From a developmental perspective, it is
therefore of interest to investigate this relationship over
time.

With the carefully developed protocol of the non-
invasive Maximum Volume Water Swallow Test, establish-
ing the dysphagia limit might be realizable, although the
reliability of the test still requires further research. To sup-
port safety and efficiency in eating and drinking, establish-
ing the dysphagia limit in children with CP should be a

part of the eating and drinking assessment.

ACKNOWLEDGEMENTS

We gratefully acknowledge all the children and their parents for
participating in this study. We also wish to thank the participating
tertiary hospitals, rehabilitation centres, special needs schools, and
their affiliated speech and language therapists who helped to
recruit the children. The authors have stated that they had no
interests which might be perceived as posing a conflict or bias.

DATA AVAILABILITY STATEMENT

This statement will be published alongside our manuscript.

REFERENCES

1. Oskoui M, Coutinho F, Dykeman J, Jetté N, Pring- 8. Logemann JA. Evaluation and Treatment of Swallow- Motor Function Classification System. Dev Med Child
sheim T. An update on the prevalence of cerebral palsy: ing Disorders, 2nd ed. Austin, TX: Pro-Ed Inc., 1998. Neurol 2008; 50: 744-50.

a systematic review and meta-analysis. Dev Med Child 9. Aydogdu I, Kiylioglu N, Tarlaci S, Tanriverdi Z, Alpay- 17. Lagarde ML]J, Kamalski DMA, van den Engel-Hoek L.
Neurol 2013; 55: 509-19. din S, Acarer A, et al. Diagnostic value of “dysphagia The reliability and validity of cervical auscultation in

2. Romano C, van Wynckel M, Hulst J, Broekaert I, limit” for neurogenic dysphagia: 17 years of experience the diagnosis of dysphagia: a systematic review. Clin

Bronsky J, Dall'Oglio L, et al. European Society for in 1278 adults. Clin Neurophysiol 2015; 126: 634-43. Rehabil 2016; 30: 199-207.
Pacdiatric Gastroenterology, Hepatology and Nutrition 10. Baxter R, Hastings N, Law A, Glass EJ. ICF-CY origi- 18. Erasmus CE, Van Hulst K, Rotteveel L], Jongerius
guidelines for the evaluation and treatment of gastroin- nal. Anim Genet 2008; 39: 561-3. PH, Van Den Hoogen FJ, Roeleveld N, et al. Drooling
testinal and nutritional complications in children with 11. Ertekin C, Aydogdu I, Yuceyar N. Piecemeal degluti- in cerebral palsy: hypersalivation or dysfunctional
neurological impairment. 7 Pediatr Gastroenterol Nutr tion and dysphagia limit in normal subjects and in oral motor control? Dev Med Child Neurol 2009; 51:
2017; 65: 242-64. patients with swallowing disorders. Newurol Neurosurg 454-9.

3. Mishra A, Sheppard JJ, Kantarcigil C, Gordon AM, Psychiatry 1996; 61: 491-6. 19. Verschuren O, Takken T. Aerobic capacity in children
Malandraki GA. Novel mealtime duration measures: 12. Ozdemirkiran T, Secil Y, Tarlaci S, Ertekin C. An and adolescents with cerebral palsy. Res Dev Disabil
reliability and preliminary associations with clinical EMG screening method (dysphagia limit) for evaluation 2010; 31: 1352-7.
feeding and swallowing performance in self-feeding of neurogenic dysphagia in childhood above 5 years 20. Sullivan PB, Lambert B, Rose M, Ford-Adams M,
children with cerebral palsy. Am 7 Speech-Language old. Int J Pediatr Otorhinolaryngol 2007; 71: 403-7. Johnson AGP. Prevalence and severity of feeding and
Pathol 2018; 27: 99-108. 13. Van Hulst K, Snik DAC, Jongerius PH, Sellers D, nutritional problems in children with neurological

4. Cousino MK, Hazen RA. Parenting stress among care- Erasmus CE, Geurts ACH. Reliability, construct valid- impairment: Oxford Feeding Study. Dev Med Child
givers of children with chronic illness: a systematic ity and usability of the Eating and Drinking Ability Neurol 2000; 42: 674-80.
review. 7 Pediatr Psychol 2013; 38: 809-28. Classification System (EDACS) among Dutch children 21. Weir KA, McMahon S, Taylor S, Chang AB. Oropha-

5. Stevenson RD, Conaway M, Chumlea WC, Rosenbaum with cerebral palsy. 7 Pediatr Rebabil Med 2018; 11: ryngeal aspiration and silent aspiration in children.
P, Fung EB, Henderson RC, et al. Growth and health 115-24. Chest 2011; 140: 589-97.
in children with moderate-to-severe cerebral palsy. 14. Paulson A, Vargus-Adams J. Overview of four func- 22. Thomson J, Hall M, Ambroggio L, Stone B, Srivastava
Pediatrics 2006; 118: 1010-8. tional classification systems commonly used in cerebral R, Shah SS, Berry JG. Aspiration and non-aspiration

6. Parkes J, Hill N, Platt MJ, Donnelly C. Oromotor dys- palsy. Children 2017; 4: 1-10. pneumonia in hospitalized children with neurologic
function and communication impairments in children 15. Surveillance of Cerebral Palsy in Europe. Surveillance impairment. Pediatrics 2016; 137: €20151612.
with cerebral palsy: a register study. Dev Med Child of cerebral palsy in Europe: a collaboration of cerebral 23. Keawutan P, Bell K, Davies PSW, Boyd RN. System-
Neurol 2010; 52: 1113-9. palsy surveys and registers. Surveillance of Cerebral atic review of the relationship between habitual physical

7. Calis EAC, Veugelers R, Sheppard JJ, Tibboel D, Palsy in Europe (SCPE). Dev Med Child Neurol 2000; activity and motor capacity in children with cerebral
Evenhuis HM, Penning C. Dysphagia in children with 42: 816-24. palsy. Res Dev Disabil 2014; 35: 1301-9.
severe generalized cerebral palsy and intellectual dis- 16. Palisano RJ, Rosenbaum P, Bartlett D, Livingston MH. 24. Smits DW, Gorter JW, Van Schie PE, Dallmeijer AJ,

ability. Dev Med Child Neurol 2008; 50: 625-30.

Content validity of the expanded and revised Gross

Dysphagia Limit in Children with CP Florentine V Schepers et al.

Ketelaar M. How do changes in motor capacity, motor

257



25.

capability, and motor performance relate in children
and adolescents with cerebral palsy? Arch Phys Med
Rebabil 2014; 95: 1577-84.

Sellers D, Pennington L, Mandy A, Morris C. A
systematic review of ordinal scales used to classify

the eating and drinking abilities of individuals with

AACPDM

26.

cerebral palsy. Dev Med Child Neurol 2014; 56:
313-22.

Kim JS, Han ZA, Song DH, Oh HM, Chung ME.
Characteristics of dysphagia in children with cerebral
palsy, related to gross motor function. Am § Phys Med
Rebabil 2013; 92: 912-9.

27.

Benfer KA, Weir KA, Bell KL, Ware RS, Davies PSW,
Boyd RN. The Eating and Drinking Ability Classifica-
tion System in a population-based sample of preschool
children with cerebral palsy. Dev Med Child Neurol
2017; 59: 647-54.

JOIN TODAY

The American Academy for Cerebral Palsy and Developmental
Medicine provides multidisciplinary scientific education for
health professionals and promote excellence in research and
services for the benefit of people with and at risk for cerebral
palsy and other childhood-onset disabilities.

Features of AACPDM membership:
* Registration discounts to the Annual Meeting

* Discounted registration fees to the Annual Meeting to
obtain CME/CEU credits.

* Discounted registration for the new online eCourses,
which also offer CME/CEU credits.

*  Opportunities to apply for members-only awards,
research grants and scholarships.

*  Opportunities to collaborate with colleagues around the
world and become a leader in the Academy by
volunteering to participate on an AACPDM committee.

* Fellow Members receive a complimentary subscription to
Developmental Medicine and Child Neurology (DMCN),
the AACPDM’s official journal, since 1964!

Visit www.aacpdm.org to join today!

258 Developmental Medicine & Child Neurology 2022, 64: 253258



