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Parent-reported indicators for detecting feeding and swallowing
difficulties and undernutrition in preschool-aged children with
cerebral palsy
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ABBREVIATIONS

DDS Dysphagia Disorders Survey—

Pediatric

EDACS Eating and Drinking Ability

Classification System

AIM To determine the most accurate parent-reported indicators for detecting (1) feeding/

swallowing difficulties and (2) undernutrition in preschool-aged children with cerebral palsy

(CP).

METHOD This was a longitudinal, population-based study, involving 179 children with CP,

aged 18 to 60 months (mean 34.1mo [SD 11.9] at entry, 111 males, 68 females [Gross Motor

Function Classification System level I, 84; II, 23; III, 28; IV, 18; V, 26], 423 data points).

Feeding/swallowing difficulties were determined by the Dysphagia Disorders Survey and 16

signs suggestive of pharyngeal phase impairment. Undernutrition was indicated by

height–weight and skinfold composite z-scores less than �2. Primary parent-reported

indicators included mealtime duration, mealtime stress, concern about growth, and

respiratory problems. Other indicators were derived from a parent feeding questionnaire,

including ‘significant difficulty eating and drinking’. Data were analysed using multilevel

mixed-effects regression and diagnostic statistics.

RESULTS Primary parent-reported indicators associated with feeding/swallowing were

‘moderate–severe parent stress’ (odds ratio [OR]=3.2 [95% confidence interval {CI} 1.3–7.8];

p<0.01), ‘moderate–severe concern regarding growth’ (OR=4.5 [95% CI 1.7–11.9]; p<0.01), and

‘any respiratory condition’ (OR=1.8 [95% CI 1.4–5.8]; p<0.01). The indicator associated with

undernutrition was ‘moderate–severe concern regarding growth’ (height–weight OR=13.5

[95% CI 3.0–61.3]; p<0.01; skinfold OR=19.1 [95% CI 3.7–98.9]; p<0.01). ‘Significant difficulty

eating and drinking’ was most sensitive/specific for feeding outcome (sensitivity=58.6%,

specificity=100.0%), and ‘parent concern regarding growth’ for undernutrition

(sensitivity=77.8%, specificity=77.0%).

INTERPRETATION Parent-reported indicators are feasible for detecting feeding and

swallowing difficulties and undernutrition in children with CP, but need formal validation.

There is growing awareness of the significance of undernu-
trition as a foundational health concern for children with
cerebral palsy (CP).1,2 It has been well documented that
feeding and swallowing difficulties, and consequent limita-
tions to dietary intake, are important underlying factors
contributing to undernutrition in this population.3 Diffi-
culties with feeding and swallowing can also result in pro-
longed and stressful mealtimes, and reduce the safety of
the swallow. Feeding and swallowing difficulties persist in
approximately two-thirds of preschool-aged children with
CP4 and, as such, form part of their expected clinical

profile. To facilitate earlier management of feeding and
swallowing difficulties and undernutrition, it is important
to develop efficient and effective screening tools for use in
children with CP.

Parent-report has frequently been used as a measure
of feeding and swallowing difficulties in children with
CP.3,5–7 Studies using parent-report to identify feeding and
swallowing difficulties in CP have used structured or semi-
structured item protocols that were developed for the study
alone. Only three of seven questionnaires documented a
formal development phase (including literature review,
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focus group, or piloting), with the psychometric properties
and diagnostic accuracy remaining largely unexplored. For-
mal parent-reported tools for feeding and swallowing
assessment are available for the general paediatric popula-
tion, but are predominately designed to evaluate beha-
vioural, environmental, and interactional aspects of
mealtimes, rather than oral sensorimotor and swallowing
difficulties.8 Paediatric nutrition screening tools have been
developed for other high-risk paediatric clinical groups,9–11

but are not available for children with CP.
A recent review of oropharyngeal dysphagia assessment

and management for children with CP proposed four key
questions for parents to aid identification of children requir-
ing clinical feeding evaluation.12 These questions cover
mealtime duration, mealtime stress, and concern about
growth and respiratory conditions, with corresponding indi-
cators (‘red flags’) for referral. Experientially, these indica-
tors capture children at risk for feeding and swallowing
difficulties and undernutrition; however, their ability to
detect these difficulties has yet to be empirically explored.
This study aimed to determine the most accurate parent-
reported indicators (including the red flags) for detecting
feeding and swallowing difficulties and nutritional outcomes.

METHOD
This is a secondary analysis of data from the Queensland
CP Child: Growth, Nutrition and Physical Activity Study
(n=179),13 a population-based longitudinal study. Recruit-
ment was in conjunction with the Queensland CP Child:
Brain Structure and Motor Development Study (n=227)
conducted between April 2009 and March 2015.14 Ethics
approvals were gained through the University of Queens-
land Medical Research Ethics Committee (2008002260) and
the Children’s Health Services District Ethics Committee
(HREC/08/QRCH/112).13–15 All families gave written
informed consent to participate. This study was registered
with the Australian New Zealand Clinical Trials Registry
(trial registration number ACTRN12611000616976).

Participants
Children with a confirmed diagnosis of CP, aged 18 to
60 months, and born in Queensland between September
2006 and December 2009, were eligible to participate.
Children with progressive or neurodegenerative diagnoses
were excluded. Children could enter the study at any age
between 18 months and 60 months and were seen a maxi-
mum of three times during the study.

Feeding and swallowing difficulty outcomes
The Dysphagia Disorders Survey—Pediatric (Part 2) (DDS)
was the primary tool to assess feeding outcome, following
systematic review16 and further testing of psychometrics.4

The DDS (Part 2) assesses eight ingestion functions on a
puree, chewable food and fluid.17 Each ingestion function is
rated ‘impaired’/‘not impaired’, with a maximum raw score
of 22. Primary validation and reliability were completed in
adults with developmental disability (mean age 33y), and

shown to be strong (r=0.92 for construct validity; 97%
interrater agreement).17 The paediatric version has been
validated in a subset of Queensland children with CP aged
from 18 months (n=40) and its reproducibility shown to be
strong (intrarater k=0.92, interrater k=0.96; p<0.001).4 Clas-
sification of feeding and swallowing difficulties was made
using modified cut-points (DDS score ≥4 for children aged
18–24mo, ≥3 for 30–36mo,4 ≥2 for 42–60mo (based on
smallest detectable change; KAB, unpublished material).

Sixteen clinical signs suggestive of pharyngeal phase
impairment were included in the assessment,18 as the DDS
underemphasizes this phase of swallowing. An inference of
pharyngeal phase impairment was determined if at least one
sign was observed during the evaluation, excluding a single
cough on thin fluids in children aged 36 months and
younger. Four signs were rated live (rattly chest, gurgly
voice, gurgly breathing, cough), and all 16 signs from video
by a paediatric speech pathologist. Reproducibility with this
rater in this sample has previously been shown to be
strong.18,19 A composite of the DDS and clinical signs was
used to indicate ‘overall feeding and swallowing difficulties’.

The Eating and Drinking Ability Classification System
(EDACS) classifies eating and drinking abilities according
to 5 levels for children aged 3 years and above. Level I
indicates children who safely and efficiently manage age
appropriate food/fluid textures; level V indicates children
who are unsafe on all food/fluid textures. The EDACS has
strong interrater reliability between professionals (intraclass
correlation coefficient=0.93).4 An EDACS classification
level II and above was considered a feeding and swallowing
difficulty (eats and drinks safely, but some limitations to
efficiency; or poorer eating and drinking function).

Undernutrition outcomes
Height or length (depending on the children’s ability to
stand) was measured to the last completed millimetre by a
portable stadiometer (Shorr Productions, MD, USA).
Where a direct measure of height/length was not possible,
height was estimated using published equations from knee
length or upper arm length20 measured with an anthro-
pometer (Holtain, UK). Weight was measured to the near-
est 100 grams using chair scales (Seca, Germany). Skinfold
thicknesses (triceps and subscapular) were measured in mil-
limetres with Harpenden callipers (Holtain, UK). Body
mass index (BMI) was calculated as weight (kilograms)
divided by height (metres) squared. All anthropometric
measurements were taken by trained investigators, and
converted to z-scores based on age and sex reference
data.21,22 Children with z-scores between less than �2 and
greater than �3 were classified as having moderate

What this paper adds
• Parent-reported indicators can detect feeding/swallowing difficulties and

undernutrition in children with cerebral palsy.

• Most accurate screening questions were 0–10 scales for ‘difficulty eating’
and ‘difficulty drinking’.

• Supplementation of these scales with additional indicators would improve
detection.
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undernutrition, and z-scores less than �3 as having severe
undernutrition.23

Parent-reported indicators for feeding and swallowing
difficulties and/or undernutrition
Potential indicators for feeding and swallowing difficulties
and/or undernutrition analysed in this study were based on
the red flags developed by Arvedson, and additional items
from the CP Child Feeding Questionnaire (see Table SI,
online supporting information).12,24 These parent-reported
indicators were gathered from three parent-reported
sources: weighed food record, CP Child Feeding Ques-
tionnaire, and Health Resource Use form.

Mealtime duration was determined from the 3-day
weighed food record, analysed by operational definitions
(Table I). Parents were instructed on the standard protocol
to ensure accuracy of completion.13 Children with at least
1 full day recorded (with a maximum of [1] one ‘snack’
duration and/or one drink duration missing or [2] two
drink durations missing) were included in the analysis. The
CP Child Feeding Questionnaire is a parent-completed
questionnaire designed specifically for the Australian Cere-
bral Palsy Child Study, and collects information about the
child’s regular mealtime performance.24 The Health
Resource Use form gathers parents’ report on their child’s
access to therapy, medical and hospital services in the pre-
vious 6 months, and condition-related reasons for access-
ing care.

Clinical covariables
Children’s gross motor function was classified at five levels
using the Gross Motor Function Classification System
(GMFCS).1 The age bands younger than 2 years, 2- to
4-year-old, and 4- to 6-year-old were used. Motor type
and distribution were classified by Surveillance of CP in
Europe guidelines as spasticity (unilateral or bilateral),
ataxia, dyskinesia, or hypotonia.22 Epilepsy and preterm
birth were reported by parents on the Physician Checklist
designed for the Australian Cerebral Palsy Child Study.14

Procedures
Children attended the hospital for mealtime and gross
motor assessment, and anthropometric measurement. A
standardized mealtime evaluation was recorded on video 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

(puree, lumpy, chewable, and fluid) were presented by the
primary carer, followed by children completing their snack
as usual. A speech pathologist with 12 years’ experience in
paediatric disability (DDS certified) rated mealtime evalua-
tions. Parents completed questionnaires independently
before or at the appointment, or as an interview with clari-
fication provided by the research assistant as needed. Par-
ents completed the weighed food record at home during
the month after their appointment. All gross motor classifi-
cations were conducted by two physiotherapists.

Statistics
Demographic data of the child’s initial assessment were
presented with descriptive statistics, and sample representa-
tiveness determined in relation to the Australian CP Regis-
ter25 using a v2 test for trend. Potential indicators were
presented descriptively, across all data points. Composites
for undernutrition outcomes were determined using princi-
pal components factor analysis. Multilevel mixed-effects
logistic and linear regression were conducted for all cate-
gorical indicators to determine highly related indicators
(with ordinal and continuous outcomes categorized as
described in Table SI). The child’s identification number
was entered as a random effect for all mixed-effects mod-
els, to account for possible non-independence from multi-
ple assessments for each child. The diagnostic
characteristics of each significantly related parent-reported
indicator were then determined to provide clinically mean-
ingful information about the implications of using these
items for screening. The accuracy of indicators for detect-
ing (1) feeding and swallowing difficulties overall and (2)
undernutrition (composites) were investigated using recei-
ver operating characteristic curves, and sensitivity and
specificity calculated. Symptom clusters were determined
for clinical signs and challenging behaviours using princi-
pal components analysis and included in the diagnostic
analyses. Significance was set at p<0.01 to account for mul-
tiple comparisons. All data analyses were performed using
Stata 13.1 (StataCorp, College Station, TX, USA).

RESULTS
Sample characteristics
There were 244 eligible children referred to the study,
with 179 participating, and a total of 423 longitudinal data
points (Fig. S1). Sample characteristics (Table II) were
representative of the Australian CP population by sex
(p=0.243) and motor type (p=0.499), but not GMFCS,
owing to the younger age (p=0.001).

Relationship between parent-reported indicators and
feeding and swallowing difficulty
Questions corresponding to each of the four red flags were
significantly related to feeding and swallowing difficulties
overall (Table SII, online supporting information). ‘Aver-
age meal duration ≥30 minutes on ≥2 days’ was the only
significant durational indicator, associated only with feed-
ing outcome on the EDACS. Parents’ reports on their

Table I: Operational definitions of mealtime duration

Terms Operational definition

Meal Three longest ‘energy intakes’, other than
fluids in the day, with a time delay of <10min
between food/fluid items

Episode of
energy intake

An episode of food/fluid intake containing
energy, with <10min between food/fluid items

Snack Intake of a single food item, such as fruit,
confectionary, or biscuit
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child’s diet and difficulty eating and drinking had strong
positive relationships with all feeding outcomes (overall,
DDS, clinical signs, EDACS, and severity).

Relationship between parent-reported indicators and
undernutrition
The principal components factor analysis found two clus-
ters arising from the five anthropometric measurements: a
height–weight composite and skinfolds composite. These
composites, as well as weight and BMI z-scores, and
undernutrition status are reported in Table SIII (online
supporting information). ‘Parent’s concern that their child
is not eating enough to grow properly’ was significantly
related to all nutritional outcomes. ‘Difficulty eating and

drinking’ was significantly related to the composite out-
comes. Specific feeding-related indicators (individual meal-
time signs and behaviours) most frequently predicted a
BMI z-score of less than �2.

Diagnostic accuracy of significant parent-reported
indicators
Table SIV (online supporting information) reports the diag-
nostic accuracy of significantly related indicators with over-
all feeding and swallowing difficulty, and undernutrition
composites. ‘Difficulty eating and drinking’ and ‘parent
concern regarding growth’ were the best questions for
detecting outcomes (receiver operating characteristic 0.70–
0.79). The most accurate cut-points for classification of
feeding and swallowing difficulties (≥2.5 ‘difficulty eating’
and ≥0.8 ‘difficulty drinking’) were combined as a composite
indicator ‘significant difficulty eating and drinking’.

Principal components factor analysis of individual signs
and behaviours
Factor analysis determined four clusters of clinical signs, of
which three were significantly related to feeding and swal-
lowing difficulties, and included in the sensitivity/speci-
ficity analysis (Table SIV). Significant clusters included (1)
wheeze, stridor, rattly chest, gurgly voice (odds ratio [OR]
=15.6 [95% confidence interval {CI} 2.8–87.8]; p=0.002);
(2) vomiting, refusal (OR=4.8 [95% CI 1.9–12.3]; p=0.001);
(3) cough, choke, gag, multiple swallows, throat clear
(OR=8.9 [95% CI 4.0–20.0]; p<0.001). One additional
cluster based on the authors’ clinical experience (cough,
choke, gag, gurgly voice, and rattly chest) was also signifi-
cantly related to overall feeding outcome (OR=10.1 [95%
CI 4.2–24.4]; p<0.001). For the challenging mealtime beha-
viours, all signs clustered together as a single factor, so no
further analysis was indicated.

DISCUSSION
This study determined the most accurate screening ques-
tions for detecting feeding and swallowing difficulties and/
or undernutrition in children with CP. Of all the indica-
tors studied, the most accurate screening questions were
those that asked parents to report directly on the outcome
of interest. That is, the questions ‘does your child have dif-
ficulty eating?’ and ‘does your child have difficulty drink-
ing’ were the best questions to detect children with feeding
and swallowing difficulties. Similarly, ‘are you concerned
your child does not eat enough to grow’ was the best
screening question to detect children with undernutrition.

Relationship between parent-reported indicators and
feeding and swallowing difficulty
Questions relating to mealtime stress, concern about
growth, and respiratory conditions were significantly related
to feeding and swallowing difficulties overall. Variability in
the wording of the questions affected the presence and
strength of relationship. For example, only ‘moderate–severe
mealtime stress’, and ‘moderate–severe parent concern’ were

Table II: Characteristics of preschool-aged children with cerebral palsy
at initial assessment (n=179)

Demographics

Mean age, mo (SD) 34.1 (11.9)
n (%)

Sex, males 111 (62.0)
GMFCS level
I 84 (46.9)
II 23 (12.9)
III 28 (15.6)
IV 18 (10.1)
V 26 (14.5)

Primary motor type
Spasticity 157 (87.7)
Dyskinesia 8 (4.5)
Ataxia 9 (5.0)
Hypotonia 5 (2.8)

Motor distribution
Monoplegia/hemiplegia 62 (34.6)
Diplegia 44 (25.0)
Triplegia/quadriplegia 73 (40.8)

Preterm birth (<37wks) 82 (45.8)
Epilepsya 30 (24.4)
Feeding outcomes
Feeding and swallowing difficulties overall 122 (69.3)
Feeding difficulties on DDS 115 (65.3)
Severity of feeding difficulties (DDS) Mean (SD)=6.2 (0.6)
Clinical signs suggestive of pharyngeal phase
impairment

77 (43.3)

EDACS
I 34 (51.5)
II 15 (22.7)
III 9 (87.9)
IV 4 (6.1)
V 4 (6.1)

Feeding tubes 16 (9.5)
Nutritional outcomes
Moderate (height z-score �2 to �3) 14 (8.0)
Severe (height z-score less than �3) 5 (2.8)
Moderate (weight z-score �2 to �3) 15 (8.5)
Severe (weight z-score less than �3) 8 (4.6)
Moderate (BMI z-score �2 to �3) 7 (4.0)
Severe (BMI z-score less than �3) 6 (3.4)
Moderate (tricep skinfold �2 to �3) 3 (2.5)
Severe (tricep skinfold less than �3) 2 (1.7)
Moderate (subscapular skinfold �2 to �3) 2 (1.7)
Severe (subscapular skinfold less than �3) 0 (0.0)

aEpilepsy data missing for 56 children. GMFCS, Gross Motor Func-
tion Classification System; DDS, Dysphagia Disorders Survey—
Pediatric; EDACS, Eating and Drinking Ability Classification System;
BMI, body mass index.
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related to feeding outcomes (not ‘any stress/concern’). The
presence of ‘any respiratory condition’ was associated with
feeding outcome, but not ‘gurgly voice’, ‘pneumonia’, or
‘chest infections’. Two previous studies found respiratory
conditions were associated with feeding and swallowing dif-
ficulties in children with CP, including ‘episodes of pneu-
monia’ (p<0.05)26 and ‘respiratory illness (pneumonia,
asthma or other respiratory illness in previous 12mo)’
(p=0.041).3 Individual clinical signs (cough, choke, gag, and
refusal) were also related to feeding outcome in the present
study. This finding is generally supported in the litera-
ture,3,26 with one report to the contrary.5 Parent-reported
‘difficulty eating and drinking’ was related across all feeding
outcomes (overall, DDS, clinical signs, EDACS, and sever-
ity). Our previous work found parent-reported feeding diffi-
culties were strongly related to direct feeding assessment but
did not measure the same feeding construct.27 ‘Modified
diet’ and ‘restriction to non-chewable foods’ were also
strongly related to all feeding outcomes, consistent with the
Oxford Feeding Study, which found ‘more problems swal-
lowing lumps’ and ‘needing mashed/pureed food’ were sig-
nificantly related to dysphagia outcome (p<0.001).6

Mealtime duration was not strongly related to feeding or
nutritional outcomes in this study, and this relationship
also lacks consensus in the literature. Prolonged mealtimes
greater than 3 hours per day were significantly associated
with dysphagia outcome (p<0.001) in the Oxford Feeding
Study.6 Other studies have found no significant relation-
ship between mealtime duration and feeding difficulties,5,28

or even shorter mealtimes in children with more severe
oromotor dysfunction,7 although these studies focused on
the preschool age range.

Relationship between parent-reported indicators and
undernutrition
Parents’ ‘concern that their child is not eating enough to
grow properly’ was significantly related to all nutritional
outcomes. In addition, parents’ report of their child’s ‘diffi-
culty eating and drinking’ was related to both composites,
and moderate undernutrition on BMI and weight. Interest-
ingly, food/fluid textures were not related to nutritional
outcomes, suggesting parents may be adequately adjusting
the types of food needed to ensure adequate intake; or that
the amount of the texture habitually included rather than
mere inclusion is the important factor influencing nutri-
tional status.29

Screening children at risk for feeding and swallowing
difficulties
The best question for detecting children with feeding and
swallowing difficulties was ‘significant difficulty eating and
drinking’. Using this as a screening question would miss
approximately two in five children, but all would be cor-
rectly referred. The most sensitive question for detecting
feeding and swallowing difficulties was the presence of
more than two challenging behaviours (78% sensitive);
however, using this for screening would result in

unnecessary referrals of one in two children (50%). It is
important to consider both the sensitivity and specificity of
an item when interpreting the diagnostic characteristics of
screening items, as well as the frequency with which the
indicator is present in children with CP. For example, this
study suggests that all children who choke during their
mealtime will have a feeding and swallowing difficulty.
However, owing to the low frequency of choking in this
population, the item is not particularly useful for routine
screening (it would miss many cases).

Screening children at risk for undernutrition
The best question for detecting children with undernutri-
tion was ‘moderate–severe concern that my child is not
eating enough to grow properly’ (>3), which would miss
about one in four children (25%), and over-refer one in
four (undernutrition based on skinfolds). This question
had similar diagnostic accuracy to another screening tool
used for detecting undernutrition in a different popula-
tion.10 The most sensitive question for detecting undernu-
trition was ‘significant difficulty eating and drinking’ (83%
sensitive), but this question would result in over referrals
of two in five children.

Limitations
This study was intended to explore potential parent-
reported indicators and their diagnostic accuracy rather than
to validate a screening tool. Parent-reported indicators were
collected from several sources (questionnaires and food
record), rather than being asked as a complete screening
tool. Categorization and interpretation of the red flags were
necessarily made by the authors, owing to the format of par-
ents’ report, which may influence the generalizability of
these findings to a parent-reported screening tool. The sam-
ple was limited to preschool-aged children, so findings may
not generalize to all of childhood.

The outcomes used in this study were another limitation
of the findings. Paediatric feeding assessment is limited by
its lack of a well-accepted, criterion-standard tool. Our
team has conducted detailed research into measures of
feeding and swallowing difficulties for children with CP,
and advocates the DDS in addition to 16 signs suggestive
of pharyngeal phase impairment as the most valid and reli-
able clinical assessment.4 Videofluoroscopic swallow study
remains the criterion standard for aspiration, which was
only included in this study’s protocol if indicated as part of
routine clinical management. This resulted in insufficient
numbers for analysis. Similarly, owing to feasibility, under-
nutrition in this study was limited to anthropometric mea-
surements, in contrast to a comprehensive dietetic
assessment, which includes feeding history, anthropometry,
multiple skinfolds, and serum nutritional markers, in longi-
tudinal repeated assessments.30

Implications
From this study’s findings, we propose two visual analogue
scales (‘difficulty eating’ and ‘difficulty drinking’) as the
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most accurate screening questions for parents to detect
children with feeding and swallowing difficulties and
undernutrition. These scales could be developed to provide
health professionals with customizable cut-points for dif-
ferent levels of clinical concern and service structures. In
addition, the red flags may be valuable supplements to
these two scales to improve detection. The findings from
this analysis advocate the need for a prospective validation
study to develop a simple screening tool of four or five
questions that are meaningful and easily understood by
parents. The diagnostic characteristics of clusters of indica-
tors versus individual indicators should also be explored in
future work, to determine improvements to screening accu-
racy. To improve its use in all children with CP, the valid-
ity of the tool should be tested across all GMFCS levels
and a broad paediatric age range, and have diagnostic accu-
racy tested against criterion-standard outcomes.

ACKNOWLEDGEMENTS

We thank Australian Cerebral Palsy Child Study personnel for

data collection of feeding videos. This project was supported by a

National Health and Medical Research Council Postgraduate

Medical and Dental Scholarship (1018264, to KAB), a Research

Fellowship (1105038, to RNB), and project grants (569605 and

465128). Sponsorship was received from Nutricia AMN Division,

Amsterdam, for KAB’s time to conduct this independent sec-

ondary analysis. The authors have stated that they had no inter-

ests that might be perceived as posing a conflict or bias.

SUPPORTING INFORMATION

The following additional material may be found online:

Figure S1: Recruitment pathways for children with cerebral

palsy participating in the oropharyngeal dysphagia substudy.

Table SI: Parent-reported indicators analysed for relationship

to feeding difficulties and undernutrition, based on Arvedson’s

Red Flags

Table SII: Parent-reported (categorical) indicators significantly

associated with one or more clinically assessed outcomes of feed-

ing and swallowing difficulty for children with cerebral palsy

Table SIII: Parent-reported indicators (categorical)* signifi-

cantly associated with one or more clinically assessed undernutri-

tion outcomes for children with cerebral palsy

Table SIV: Diagnostic accuracy of parent-reported indicators

for detecting directly assessed feeding and swallowing difficulties,

and undernutrition in children with cerebral palsy
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