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ABBREVIATIONS

DDS Dysphagia Disorders Survey –

Pediatric (Part 2)

EDACS Eating and Drinking Ability

Classification System

AIM To determine (1) the reproducibility of the Eating and Drinking Ability Classification

System (EDACS); (2) EDACS classification distribution in a population-based cohort with

cerebral palsy (CP); and (3) the relationships between the EDACS and clinical mealtime

assessment, other classifications, and health outcomes.

METHOD This was a cross-sectional population-based cohort study of 170 children with CP at

3 years to 5 years (mean 57.6mo, standard deviation [SD] 8.3mo; 105 males, n=65 females).

Functional abilities were representative of a population sample (Gross Motor Function

Classification System level I=74, II=34, III=21, IV=18, V=23). The EDACS was the primary

classification of mealtime function. The Dysphagia Disorders Survey was the clinical

mealtime assessment. Gross motor function was classified using the Gross Motor Function

Classification System.

RESULTS EDACS classification had 88.3% intrarater agreement (j=0.84, intraclass correlation

coefficient=0.95; p<0.001) and 51.7% interrater agreement (j=0.36, intraclass correlation

coefficient=0.79; p<0.001). In total, 56.5% of children were classified as EDACS level I. There

was a strong stepwise relationship between the Dysphagia Disorders Survey and EDACS

(r=0.96, p<0.001). Parental stress (odds ratio=1.3, p=0.05) and feeding tubes (odds ratio=6.4,

p<0.001) were significantly related to more limited function on the EDACS.

INTERPRETATION The EDACS presents a viable adjunct to clinical assessment of feeding

skills in children with CP for use in surveillance trials and clinical practice. A rating

addendum would be a useful contribution to the tool to enhance reproducibility.

Classification systems describing functional abilities of chil-
dren with cerebral palsy (CP) have had international
uptake in the last decade. With the first published system,
the Gross Motor Function Classification System
(GMFCS), becoming more widely known,1 equivalent clas-
sification systems spanning various functional domains have
been developed: the Manual Ability Classification System,2

the Communication Function Classification System,3 and
the Eating and Drinking Ability Classification System
(EDACS).4 Each system contributes towards a comprehen-
sive picture of a child’s function.5 This broad adoption of
classification, underpinned by the International Classifica-
tion of Functioning, Disability and Health (ICF), allows
clinicians, researchers, and health administrators to under-
stand the influence of impairments to body structures and
functions on a child’s engagement in everyday activities.6

Two in three preschool children with CP are estimated
to have oropharyngeal dysphagia,7 which is associated with

prolonged and stressful mealtimes, reduced dietary intake,
and consequent undernutrition.8 Aspiration associated with
oropharyngeal dysphagia has also been linked to pneumo-
nias and respiratory compromise.9,10 Consequently, the
recent addition of the EDACS to the suite of CP classifica-
tion systems has allowed standardized description of this
important component of the functional performance of a
child with CP. Measurement and classification of oropha-
ryngeal dysphagia in children with CP have been limited
by lack of consensus in terms and corresponding con-
structs.7 Terms describing ‘severity’, consistent with other
domains and disciplines, have been used variably, including
mild, moderate, severe, and profound oropharyngeal dys-
phagia.11 A recent review identified 15 ordinal scales classi-
fying the eating/drinking abilities of children with CP, but
concluded that none had adequate psychometric properties
to meet quality standards.11 The EDACS was developed
through an international Delphi survey in response to this
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need, undergoing reliability testing during the development
process. The EDACS has not been applied to a popula-
tion-based sample of children with CP to determine base-
line estimates of the distribution of EDACS levels in the
wider CP population.

As such, this study’s aims were fourfold: (1) to test the
reproducibility of the EDACS in a population of preschool
children with CP; (2) to determine the proportion of chil-
dren classified to each EDACS level; (3) to assess the associ-
ation between EDACS and a clinical mealtime evaluation;
and (4) to determine the relationship between EDACS and
health outcomes (mealtime-related parental stress, nutri-
tional status, and respiratory conditions). Through describ-
ing such patterns and relationships, the construct of
oropharyngeal dysphagia can be further defined, including
an understanding of the influence of impaired body func-
tions on the activity of eating and drinking.

METHOD
This was a cross-sectional population-based study of pre-
school children with CP, conducted in Queensland, Australia,
between April 2009 and March 2015. It forms part of two
concurrent longitudinal studies: Queensland CP Child: Brain
Structure and Motor Development (n=227),12 and Queens-
land CP Child: Growth, Nutrition and Physical Activity
(n=179).13 Ethics approval to carry out the study was gained
from the University of Queensland Medical Research Ethics
Committee (2008002260), the Children’s Health Services
District Ethics Committee (HREC/08/QRCH/112), and all
appropriate regional and organizational committees.12–14 All
families gave written informed consent to participate. Aus-
tralian New Zealand Clinical Trial Registry (ANZCTR)
number: ACTRN12611000616976.

Participants
Children with a confirmed diagnosis of CP, born in
Queensland between September 2006 and December 2009,
were invited to participate in the larger study. Children
could enter following diagnosis at any age between 1 year
and 6 months, and 5 years, and were followed-up three
times in this period. For the present study, only children
aged 3 to 5 years were included (based on EDACS valida-
tion age range), with the assessment conducted at the old-
est assessment. Children with neurodegenerative conditions
were excluded.

Oropharyngeal dysphagia outcomes
The EDACS classifies eating and drinking abilities of chil-
dren with CP aged 3 years and above. Classification is
according to levels I to V, and describes children’s safety
and efficiency, predominantly focusing on food and fluid
textures.4 The EDACS has strong interrater reliability
between professionals (intraclass correlation coefficient
[ICC]=0.93) but fair reliability between professional and
parent (ICC=0.86).4

The Dysphagia Disorders Survey – Pediatric (Part 2)
(DDS) is a measure for screening signs suggestive of oral,

pharyngeal, and oesophageal-phase dysphagia in children
with CP or developmental disabilities from 1 year and 6
months.7,15 Part 2 provides a raw score indicating func-
tional eating competency (maximum impairment score of
22) and this has been used previously as a measure of
oropharyngeal dysphagia.16 The DDS was selected as the
primary oropharyngeal dysphagia outcome following com-
prehensive systematic review and further testing of its psy-
chometric properties.14,17

An additional 16 clinical signs suggestive of pharyngeal
phase impairment were included in the direct assessment,
owing to limited evaluation of these on the DDS. An infer-
ence of pharyngeal phase impairment was noted if the
child demonstrated one or more signs (excluding a single
cough on thin fluids in children aged 3y),18 rated live, and
from video by the speech pathologist.

Eating and drinking classifications
The North American Growth Questionnaire is a 4-point
parent-reported ordinal scale developed from previous
research,19–21 classifying feeding abilities from ‘no dysfunc-
tion’ (eats normal diet [age-appropriate table foods] with
no apparent feeding problems) to ‘severe dysfunction’ (sev-
ere difficulties with consuming liquids and solids, requires
well-moistened solid foods, thickened fluids, and/or tube
feeding).

The Dysphagia Severity Scale is a 4-point ordinal scale
classified based on scores on the DDS.16 Feeding abilities
are classified as ‘no dysphagia’ (score of 0) to ‘profound
dysphagia’ (nil by mouth).

Oropharyngeal dysphagia-related health outcomes
Self-reported parental stress during mealtimes was rated on
the CP Child Feeding Questionnaire on a 5-point ordinal
scale (1=no stress, 5=major stress), converted into a binary
outcome for analysis.

Undernutrition was determined by a body mass index
score of below –2. Height, or recumbent length for chil-
dren unable to stand, was measured to the nearest com-
pleted millimetre by a portable lengthboard (Shorr,
Aurora, IL, USA). Weight was measured on digital scales
to the nearest 100g.

Respiratory conditions were indicated if the parent
reported one or more of pneumonia, chest infection, hos-
pitalization for chest infection, or antibiotics for a chest
infection in the past 6 months.

What this paper adds
• Intrarater reproducibility for Eating and Drinking Ability Classification System

(EDACS) is strong.

• Interrater reproducibility is fair, when classifying unfamiliar preschool
children on a single videoed mealtime.

• EDACS classification is strongly related to the Gross Motor Function
Classification System.

• EDACS classification is strongly related to standardized clinical feeding
evaluation, suggesting strong construct validity.

• The EDACS is a viable classification of feeding ability in children with
cerebral palsy.
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Gross motor outcomes
Children’s gross motor function was classified using the
GMFCS, which classifies children into five levels, with
independently ambulating children classified as levels I to
II, assisted ambulatory classified as level III, and those
requiring wheeled mobility classified as levels IV to V.1

The 2- to 4-year-old and 4- to 6-year-old versions were
used. Motor type/distribution were classified according to
the Surveillance of CP in Europe guidelines as spasticity
(unilateral or bilateral), ataxia, dyskinesia, or hypotonia.22

Procedures
Children attended the hospital for mealtime and gross
motor assessment. A digital video recording of a standard-
ized mealtime evaluation was collected by a trained
research assistant, with children well positioned in their
typical mealtime seating and using their regular utensils.
Three standardized presentations of four textures (pur�ee,
lumpy, chewable, and fluid) were presented by the primary
carer, followed by the child completing their snack as usual
(independently or with assistance). This standardized meal-
time protocol was developed in 2009, prior to the develop-
ment of the EDACS classification. A speech pathologist
with 12 years of experience in paediatric disability (DDS
certified), who was unfamiliar to the child, rated mealtime
evaluations. The standardized mealtime video and addi-
tional information from the CP Child Feeding Question-
naire regarding food/fluid textures included in the child’s
diet were used to classify the child’s EDACS level.23 All
gross motor ratings were conducted by two physiothera-
pists.

Reproducibility study
Sixty children (four for each GMFCS level, stratified for
ages 3y, 4y, and 5y) were selected randomly by an indepen-
dent researcher for analysis of intra- and interrater repro-
ducibility of the EDACS. Intrarater reproducibility ratings
were performed by an experienced speech pathologist
(KAB) at least 2 weeks after initial ratings. Interrater
reproducibility ratings were completed independently by
two experienced speech pathologists, with no prior consen-
sus on the interpretation of the classification descriptions
(KAB, KAW). The clinicians rating the videos were
blinded to reliability case status.

Statistical analysis
Demographic data were presented with descriptive statis-
tics, and sample representativeness determined relative to
the Australian CP Register,24 using v2 for trend. Intra- and
interrater agreement were assessed using Cohen’s kappas
(j), and percentage agreement (‘perfect’ and ‘close’ indicat-
ing one level either side). Intra- and interrater reliability
were assessed using ICCs (two-way mixed effects, individ-
ual). The influence of age, EDACS, and GMFCS level on
agreement was tested using logistic regression. Rater bias
was indicated by mean of differences. EDACS distribution
was presented descriptively, and its relationship with other

classifications determined using ordered logistic regression
and Kendall’s tau. The relationship between oropharyngeal
dysphagia severity on the DDS and EDACS level was
tested using linear regression, and EDACS and health out-
comes using logistic regression. All data analyses were per-
formed using Stata 13.1 (StataCorp, College Station, TX,
USA).

RESULTS
Sample characteristics
In total, 179 children participated in the Growth, Nutri-
tion and Physical Activity study, with 170 children com-
pleting a mealtime evaluation between 3 years and 5 years
(see Appendix S1, online supporting information, for
recruitment). One child was unclassifiable on the eating/
drinking classification of the EDACS, but was able to be
rated on the assistance scale. Participants’ ages ranged from
2 years and 11 months to 5 years and 8 months (mean 4y
9mo, standard deviation [SD] 8.3mo). Sample characteris-
tics are presented in Table I, and were representative of
the Australian CP population, based on sex (p=0.252),
GMFCS (p=0.326), and motor type (p=0.753).

Reproducibility of the EDACS
Results of the reproducibility study are presented in
Table II. All intrarater classifications had perfect or close
agreement, with strong reliability (88.3% perfect, 11.7%
close; j=0.84, p<0.001; ICC=0.95, 95% confidence interval
[CI] 0.91–0.97; p<0.001). Similarly, 98.3% of interrater
classifications had perfect or close agreement, with strong
reliability based on ICC but minimal based on the kappa
statistic (51.7% perfect, 46.7% close; j=0.36, p<0.001;
ICC=0.79, 95% CI 0.68–0.87; p<0.001). There was no

Table I: Characteristics of preschool children with cerebral palsy in the
Eating and Drinking Ability Classification System study (n=170)

n (%)

Sex, males 105 (61.8)
GMFCS level
I 74 (43.5)
II 34 (20.0)
III 21 (12.4)
IV 18 (10.6)
V 23 (13.5)

Primary motor type
Spasticity 146 (85.9)
Dyskinesia 12 (7.1)
Ataxia 7 (4.1)
Hypotonia 5 (2.9)

Motor distribution
Monoplegia/hemiplegia 55 (32.4)
Diplegia 52 (30.6)
Triplegia/quadriplegia 63 (37.1)

Preterm birth (<37wks) 87 (51.2)
Epilepsya 28 (24.1)
Tube feedingb 20 (12.8)

aFifty-four children missing for diagnosis of epilepsy. bNo response
to questionnaire regarding presence of feeding tube for 14 children.
GMFCS, Gross Motor Function Classification System.
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significant bias in the interprofessional ratings with a mean
of difference of –0.1. Age and GMFCS level were not
related to rater agreement (p>0.05), although agreement
was greater for the 5-year-old children (65%) compared
with the 3-year-old children (50%).

Distribution of EDACS in a population-based sample and
relationship with other classification systems
The proportion of children classified to each EDACS level
is presented in Table III, with over half the sample classi-
fied as EDACS level I. There was a significant positive
association between EDACS level and mealtime assistance.
There was a strong stepwise relationship between DDS

score and EDACS level (r=0.96, p<0.001; Fig. 1). DDS
scores were more consistent for EDACS levels I and V,
with significant variation in the mid-range (96.9% of chil-
dren from EDACS level I had DDS scores 0–1; 81.3% of
children from EDACS level V had DDS score of 22).

The odds of being in a higher EDACS level increased
significantly with increasing levels on other classification
systems, including the North American Scale, the
Dysphagia Severity Scale, and the GMFCS. Percentage
agreement between ‘equivalent’ levels on these systems
and relationship between them is presented in Table III.
Agreement was poorest in the mid-range of each scale
analysed.

Table II: Interrater reproducibility of the Eating and Drinking Ability Classification System

Speech pathologist 1

Speech pathologist 2

I II III IV V Total (%)

I 13 5 1 0 0 19 (68.4)
II 4 7 2 0 0 13 (53.9)
III 0 5 7 7 0 19 (36.8)
IV 0 0 3 4 2 9 (44.4)
V 0 0 0 0 0 0 (N/A)

Independent Requires assistance Totally dependent

Independent 21 6 0
Requires assistance 5 11 0
Totally dependent 0 2 15

N/A, not applicable. Gray shading indicates cases in perfect agreement.

Table III: Distribution of the Eating and Drinking Ability Classification System (EDACS) in a population-based sample and relationship with other classifi-
cation systems

EDACS level (n=170)

%
agreement POR (95% CI) p-value Ktau (p-value)

I II III IV V

96
(56.5%)

29
(17.1%)

17
(10.0%)

10
(5.9%)

17
(10.0%)

EDACS support 78.0 (29.7–205.0) <0.001 0.82 (<0.001)
Independent 95 20 1 0 0
Partial 1 9 11 4 0
Total 0 0 5 6 17

North American Scale 4.8 (3.2–7.3) <0.001 0.61 (<0.001)
No problems 71 12 4 0 0 95.4
Mild 14 14 6 3 0 16.2
Moderate 2 0 3 5 2 66.7
Severe 0 0 1 1 14 93.8

Dysphagia Severity Scale 11.4 (6.9–18.7) <0.001 0.74 (<0.001)
No problems 79 4 2 0 0 92.9
Mild 8 8 3 0 0 42.1
Moderate–severe 9 17 12 10 4 42.3
Profound 0 0 0 0 13 100.0

GMFCS level 6.2 (4.3–9.0) <0.001 0.72 (<0.001)
I 68 3 3 0 0 91.9
II 20 13 0 1 0 38.2
III 6 8 6 0 0 30.0
IV 2 5 5 7 2 33.3
V 0 0 3 5 15 65.2

POR, proportional odds ratio; Ktau Kendall’s tau; GMFCS, Gross Motor Function Classification System. Gray shading indicates equivalent
levels.
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Relationship between EDACS and health outcomes
The relationship between EDACS classification and assis-
tance levels, and health outcomes of parental stress, under-
nutrition, feeding tube, and respiratory conditions are
presented in Table IV. Both parental stress and the pres-
ence of feeding tube increased with more limited function
on the EDACS.

DISCUSSION
This study was the first to apply the newly developed
EDACS to a representative population-based sample, and
to explore its reproducibility and relationship with directly
assessed oropharyngeal dysphagia, other widely used classi-
fication systems, and health outcomes.

Reproducibility of the EDACS
The intrarater reproducibility of the EDACS was strong,
with strong reliability and absolute agreement in 88% of
ratings, suggesting little variability between repeated classi-
fications by the same rater. The level of intrarater agree-
ment was similar to the interprofessional reproducibility
found during the EDACS development phase (78%).4

However, in the present study the interprofessional agree-
ment was minimal but significant (52% perfect agreement,
with all but one classification yielding close-to-perfect
agreement). This strong intrarater but minimal interrater
reproducibility in the present study, in comparison with
the results in the development phase, may have been influ-
enced by differences in the study samples and raters.

The samples varied markedly in both age and motor
severity, which may have affected reproducibility. The
reproducibility sample in the original development spanned
preschool to early adulthood (mean age 14y), in contrast to
the current study sample spanning younger ages of the
classification’s validated age range (3–5y). While age was
not statistically significantly related to agreement, descrip-
tively there was a trend towards better agreement in older
children. Motor severity based on GMFCS was stratified
in our reproducibility study to determine the classifica-
tion’s performance across the spectrum of CP. In the origi-
nal reproducibility study nearly 60% of children were
classified as GMFCS levels I and V (the extremes of the
classification),4 whereas the opposite was true in the pre-
sent study (60% in the mid-range, GMFCS levels II–IV).
In the current and original studies, reliability in the mid-
range was poorest, particularly for EDACS level III (37%
in the current study, 67% in the original study). These
two aspects of sampling variation alone may account for a
degree of the difference in reproducibility found between
these studies.

Differences in the raters may also have influenced the
findings. In the original study, clinicians who worked regu-
larly with the child and knew them well classified the
EDACS, whereas in the present study a single mealtime
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Figure 1: Dysphagia Disorders Survey (DDS) raw scores according to
Eating and Drinking Ability Classification System (EDACS) level. *Signifi-
cantly different DDS score compared with EDACS level I (linear regres-
sion); EDACS level II b=3.2 (p<0.001); EDACS level III b=9.3 (p<0.001);
EDACS level IV b=15.1 (p<0.001); EDACS level V b=21.3 (p<0.001); post-
hoc analysis of mean difference between levels I–II (difference=3.2,
p<0.001), levels II–III (difference=6.0, p<0.001), levels III–IV (differ-
ence=5.9, p<0.001), levels IV–V (difference=6.1, p<0.001).

Table IV: Relationship between Eating and Drinking Ability Classification System (EDACS) level and health outcomes

Parental stress
(n=75)

Undernutrition
(n=14)

Feeding tube
(n=20)

Respiratory condition
(n=47)

EDACS level
I (n=96) 34 (35.4) 5 (5.2) 0 (0.0) 25 (26.0)
II (n=29) 18 (62.1)a 4 (13.8) 1 (3.4)a 6 (20.7)
III (n=17) 9 (52.9) 2 (11.8) 3 (17.6)a 4 (23.5)
IV (n=10) 6 (60.0) 2 (20.0) 1 (10.0)a 5 (50.0)
V (n=17) 8 (47.1) 1 (5.9) 15 (88.2)a 6 (35.3)

OR (95% CI) 1.3 (1.0–1.6) 1.2 (0.8–1.7) 6.4 (3.2–12.9) 1.1 (0.9–1.4)
p-value 0.050 0.338 <0.001 0.316
Support
Independent (n=117) 44 (37.6) 9 (7.7) 0 (0.0) 31 (26.5)
Partial (n=25) 17 (68.0)a 3 (12.0) 4 (16.0)a 4 (16.0)
Total (n=28) 14 (50.0) 2 (7.1) 16 (57.1)a 12 (42.9)

OR (95% CI) 1.6 (1.0–2.4) 1.1 (0.5–2.1) 15.2 (5.6–41.7) 1.2 (0.8–1.9)
p-value 0.046 0.904 <0.001 0.316

Data are n (%) unless otherwise indicated. aEDACS levels significantly associated with health outcome compared with EDACS level I. OR,
odds ratio; CI, confidence interval.
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evaluation was rated from video, with the child unfamiliar
to the clinicians. So, while no training was completed in
either study (the clinicians rated the EDACS based on
written instructions in the document), familiarity with the
child is likely to have provided more consistency in the
original study. Pairs of raters were also drawn from 25
speech pathologists in the original reproducibility study,
whereas two consistent raters experienced in dysphagia in
CP were used in the current study. While this could be
hypothesized to improve the reproducibility in our current
study, it is possible that differences in interpretation of the
EDACS classification guideline may have been diluted
among a larger pool of raters but more evident in two con-
sistent raters.

Distribution of EDACS in a population-based sample and
relationship with other classification systems
The distribution of EDACS classifications followed a
similar trend to the distribution of GMFCS classifica-
tions reported in high-income contexts. Approximately
half the sample was classified as EDACS level I, with
the remainder distributed across the other four levels.
There was a trend for children with more limited gross
motor function to also have more limited eating and
drinking function, although it is of clinical importance
to recognizing those children with marked differences
between their GMFCS and EDACS levels. For example,
six children at GMFCS level I were functioning at
EDACS levels II to III, and, conversely, the eating and
drinking abilities of children at GMFCS level IV
spanned the full spectrum of EDACS levels (I–V). The
significant association between EDACS and GMFCS is
consistent with the original study, which also reported a
significant positive relationship, although in the present
study the relationship was stronger.4 This could be
related to the recruitment of a population-based sample
across the full spectrum of ability in the present study,
compared with a sample that was strongly skewed
towards GMFCS levels IV and V in the original study.4

The strong relationship between feeding and GMFCS
level is consistent with previous findings from our team,
which found a stepwise relationship between oropharyn-
geal dysphagia (functional limitations to feeding) and
GMFCS level.25 These findings also support the proposi-
tion in the literature that there is a strong relationship
among the various classification systems for children with
CP, but a more comprehensive picture can be gained by
combining the classifications of each functional domain.5

Similarly, there was a significant relationship between
EDACS and two commonly used feeding classifications,
the North American Growth Questionnaire, and Dyspha-
gia Severity Scale. Agreement for each was greatest for the
levels with no oropharyngeal dysphagia and profound
oropharyngeal dysphagia (i.e. predominately tube-fed) but
was lower in the mid-range. This suggests marked variabil-
ity in the severity construct of oropharyngeal dysphagia
depending on the specific focus of each classification

system. These differences should be considered carefully in
selection of classification systems for research and clinical
use. The EDACS appears advantageous over previous clas-
sifications, as it can be rated observationally by profession-
als or parents, has had rigorous development (including
testing of its psychometric properties), and intends to cap-
ture food/fluid textures, mealtime efficiency, and safety.

The EDACS was highly associated with direct oropha-
ryngeal dysphagia rating, with more than 90% of the
DDS model explained by the child’s EDACS classifica-
tion. This suggests the EDACS is capturing a similar
construct to the DDS, and that limitations to ingestion
functions evaluated on the DDS are well reflected by the
functional eating/drinking ability described on the
EDACS. The mid-range variability noted in the EDACS
levels (II–IV) was also reflected in the DDS scores.
Almost all children at EDACS level I had a DDS score
of 0 or 1; similarly, almost all children classified at
EDACS level V had a score of 22. There was substantial
overlap of scores for EDACS levels II to IV, which is
consistent with the complexity of defining well-differen-
tiated and reproducible descriptions of children function-
ing in this range. While the DDS scores were not
discrete for each increase in EDACS level, there was a
significant incremental change in mean DDS scores with
each increase in EDACS level, with approximately equal
magnitude between EDACS levels II to III, III to IV,
and IV to V (a smaller change between EDACS levels I–
II). The strong association between the EDACS and
DDS supports its use as a viable adjunct to direct clinical
assessment for monitoring children’s feeding performance,
informing clinical management, and surveillance registers.

Relationship between EDACS and health outcomes
Each of the health outcomes explored in this study had
an increased likelihood of occurring with increasing
EDACS levels (from 1.1–15 times). This relationship was
only significant for parental stress and presence of feed-
ing tube. In particular, children at EDACS level II and
those requiring partial assistance for mealtimes were
most strongly related to parental stress in mealtimes.
This is in contrast to mealtime stress reported in the lit-
erature, which describes significantly more frequent
stressful mealtimes in children as gross motor severity
increases.26 The literature also describes parental stress
as increasing when children require a lot of help with
feeding, and greater preparation of food textures (e.g.
blending or mashing, i.e. EDACS level IV).26 There was
an overall stepwise increase in the number of children
with tubes with increasing EDACS level, consistent with
data reported in the original validation study.4 The lack
of relationship between EDACS level and undernutrition
and respiratory conditions was unexpected, but may
reflect the multifactorial nature of these outcomes in
children with CP. Dichotomizing the health outcomes
for statistical analysis may also have obscured some rela-
tionships.
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Limitations
The major limitation of this study was the retrospective
classification of the sample with the EDACS, owing to the
development of the EDACS midway through the study
duration. Consequently, the protocol used in this study did
not include tough chewable foods or other challenging tex-
tures, which would have assisted in the differentiation of
levels. Inclusion of tough chewable foods in the child’s diet
was instead determined from the feeding questionnaire,
but this did not allow direct evaluation of the child’s func-
tion on these textures.

Conclusion
The findings from this study provide a comprehensive
analysis of the properties of the EDACS in a population-
based study, which is expected to progress its use in
research and clinical contexts. The EDACS yielded consis-
tent classifications when used by the same rater, but
showed limitations in agreement between two experienced
clinicians, particularly for children at EDACS levels II to
IV. A number of factors may have contributed to this
lower agreement, most notably the lack of familiarity of
the raters with the child’s typical performance. This may
be a necessary prerequisite for reliable classification of chil-
dren classified at EDACS levels II to IV. The reliability
and clinical significance of maintaining all five levels
(rather than collapsing less distinguishable levels) warrants

exploration in future studies. A rating addendum that pro-
vides further guidance for classification of ambiguous cases,
particularly in the mid-range (EDACS levels II–IV), may
be a helpful addition to the tool. The validity of the tool
was supported when compared with direct clinical assess-
ment, which suggests that with further development the
EDACS presents a viable adjunct to clinical assessment of
feeding skills in children with CP for use in surveillance
trials and clinical practice.
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