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What do we know about the subject matter of this study?

There is a high prevalence of feeding disorders in children, espe-
cially those with disabilities, but identifying them can be difficult
without specific tools.

What does this study contribute to what is already known?

This study shows the usefulness of PediEAT as a tool for detecting
feeding problems in children, especially those with disabilities.
Greater concern was identified in the dimensions of physiological
symptoms, selective eating, and oral processing, highlighting the
association between family perception and the results of screening
instruments such as PediEAT.
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consuming solid foods. Age, nutritional status, socio-educational characteristics, and PediEAT di-
mensions were analyzed. The dimensions of the questionnaire were compared between those whose
caregivers perceived problematic feeding and those who did not. Categorical variables were evaluated
using the Chi-square test with Fisher’s correction, with a significance level of p < 0.05. Results: 310
children were evaluated. The average age was 3 years and 8 months (1 year and 8 months). 13.2%
had a reported disability and 41.3% (95% CI 35.8—47.0) of the children’s caregivers stated that they
perceived problematic feeding or were unsure about it. Additionally, 39% (95% CI 33.5-44.7) showed
malnutrition, either due to excess or deficiency. Compared to the group without reported disabilities,
the group with disabilities showed greater concern in the dimensions of physiological symptoms
(p = 0.009), selective/restrictive eating (p = 0.033), and oral processing (p < 0.0001). The perception
of feeding problems, as reported by families, was significantly associated with the identification of
problematic feeding concerns according to the PediEAT (p < 0.001). Conclusions: The group with
disabilities shows a higher prevalence of eating problems, and the PediEAT helped identify the specif-
ic areas of these problems perceived by families.
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Introduction

Feeding is a fundamental process in child develop-
ment and growth. However, both children with and
without reported disabilities, one of the various factors
that can affect feeding is the presence of difficulties
during mealtimes (difficulty accepting textures, pro-
longed feeding times, nausea and/or discomfort during
the feeding process, refusal to eat certain foods)"2. The
prevalence of feeding difficulties is estimated to be be-
tween 25% and 50% among young children without
reported disabilities?. In children with disabilities,
this figure rises to 80% due to alterations in muscle
tone and oral or sensory difficulties'. Although there
is still no consensus on the definition of feeding prob-
lems due to their complexity, multiple causes, and het-
erogeneity, in general, problematic feeding is under-
stood to be identified when a child does not progress
in food intake at the expected stages for their age and
development®. Feeding problems include difficulties
related to physiological symptoms, problematic feed-
ing behaviors, selective eating, food refusal, and oral
processing difficulties (related to dysphagia). When
feeding problems become severe, they can lead to nu-
tritional deficiencies, failure to meet nutritional and/or
energy needs, and imbalances related to psychosocial
functioning, known as avoidant/restrictive food intake
disorder (ARFID)?.

Various standardized instruments have been de-
veloped to screen for feeding problems, allowing the
symptoms of eating disorders in children to be identi-
fied and quantified. One of these is the Pediatric Eat-
ing Assessment Tool (PediEAT), a questionnaire used
to assess feeding behavior and difficulties in children
aged 6 months to 7 years*¢. The PediEAT has recently
been cross-culturally adapted in Argentina and other
countries”® and has proven to be a valid and reliable
tool for detecting feeding problems, providing crucial
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information for early intervention and the design of
therapeutic strategies.

Although feeding problems in early childhood are
common and standardized instruments exist for their
detection, to our knowledge, few studies in Argentina
and Latin America have implemented the PediEAT to
characterize these difficulties in the general popula-
tion. Likewise, there is little evidence on the differences
in problematic feeding symptoms between children
without reported disabilities and those with disabili-
ties, or on the degree of agreement between caregivers’
perceptions and the results obtained with tools such as
the PediEAT.

The objective of this study was to evaluate the
symptoms associated with problematic feeding as
perceived by families and/or caregivers of Argentine
children aged 6 months to 7 years who eat solid foods
using the PediEAT tool. In addition, we aimed to com-
pare different aspects of problematic feeding between
children without reported disabilities and those with
disabilities, and between those children whose caregiv-
ers observed problematic feeding and those who did
not.

Subjects and Method

Observational, analytical, cross-sectional study us-
ing a digital survey. The digital survey was conducted
on the LimeSurvey platform from the servers of the
National University of Cérdoba. Data for this study
were collected from May to December 2021. Families
were invited to participate in the study through a call
for participants on the official social media accounts of
our Institute of Clinical and Epidemiological Research
(INICYE-FCM-UNC). This strategy allowed for great-
er dissemination and contact with the community, en-
suring voluntary and informed participation.
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The sample consisted of caregivers of children be-
tween 6 months and 7 years of age, with and without
reported disabilities, who eat solid foods and reside in
Argentina. The inclusion criteria were that caregivers
be over 18 years of age, have access to the internet, be
literate in Spanish, and accept the terms and condi-
tions of the informed consent to participate freely and
voluntarily. Families whose children did not eat solid
foods orally were excluded from the study. The sample
size to estimate the frequency of the population was
calculated considering a significance level of o = 0.05
and a statistical power of 80% (f = 0.20), assuming a
hypothetical frequency of feeding difficulties of 20%
and a confidence interval of 95%. With these parame-
ters, a sample size of 246 subjects was obtained. Symp-
toms of problematic feeding were analyzed, data on
nutritional status were collected (families reported the
last weight and length/height recorded by the health
professional in the child’s health record), socio-edu-
cational characteristics of the families were assessed,
and a question was asked about the family’s perception
of the child’s feeding habits. In addition, the variables
of overcrowding (represented by the ratio between the
total number of people in the household and the total
number of rooms or spaces available) and critical over-
crowding (living in a home where there are three or
more people per room on average) were considered®*.

Symptoms of Problematic Feeding in Childhood

The PediEAT questionnaire is a screening tool with
80 items that assesses four dimensions: physiological
symptoms, problematic feeding behaviors, selective/
restrictive eating, and oral processing®®. The variable
of feeding difficulties was analyzed using the Argen-
tine version of the PediEAT questionnaire, which was
culturally adapted and previously published®. Parents
and/or caregivers completed the PediEAT question-
naire about their perception of their children’s feeding
behavior. The instrument was completed with categor-
ical responses according to a Likert scale correspond-
ing to “never,” “almost never,” “sometimes,” “often,”
“almost always,” and “always.” Based on the score
obtained, the results for each category are classified as
“not a concern,” “a concern,” or “a major concern”**.
For statistical analysis, when a dichotomous variable
was required, the variables “a concern” and “a major
concern” were combined into “a concern”.

Nutritional status

To assess nutritional status, data on weight and
length/height reported by parents from the most re-
cent medical check-ups were collected. Cases in which
the child’s sex was not reported or in which there were
errors in the data were excluded. Based on this infor-
mation,, z-scores for weight-for-age (WAZ), height-
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for-age (HAZ), and body mass index-for-age (BAZ)
were calculated. According to WHO reference stan-
dards, nutritional status was assessed and categorized
as follows: normal: those with WAZ, HAZ, and BAZ
between -1.99 and 1.99 z-scores; undernutrition: those
with WAZ, HAZ, and/or BAZ <-2.00; overweight:
those with BAZ between 2.00 and 2.99; obesity: those
with BAZ> 3.00%.

Family perception of nutrition

Before administering the PediEAT questionnaire,
an initial question was included to inquire about fam-
ilies’ perceptions of their child’s feeding habits. They
were asked whether they perceived their child to have
problematic feeding habits, with the possible responses
being “yes,” “no,” or “not sure”.

Socio-educational characteristics

Information was requested on the sex and age of
the child and their caregivers. Each family identified
one of its members as the main breadwinner. The so-
cio-educational characteristics of the families were
assessed based on the educational level of the main
breadwinner, the presence or absence of overcrowding
according to the indicators of the National Institute of
Statistics and Censuses (INDEC), and whether they
lived in a low-income neighborhood as determined
by national surveys'!. Low-income neighborhoods are
those where more than half of the population does not
have a land title or regular access to two or more ba-
sic services (piped water, electricity with an individual
household meter, and/or sewer system).

Disability

Families reported in the questionnaire whether
their child had any type of disability. If so, they were
asked whether they had a single disability certificate
and what the diagnosis was. The type of disability was
then classified for analysis according to motor, intel-
lectual, visual, hearing, or mixed disability.

Statistical analysis

Continuous variables were described as means
with standard deviation (SD); discrete variables were
described as percentages with 95% CI. To assess nu-
tritional status, weight and length/height reported by
caregivers based on their last medical check-up were
considered, and the WHO Anthro Plus V 1.0.4. soft-
ware was used to assign Z scores to anthropometric
variables. Tests were performed to analyze statistically
significant differences in the different dimensions of
the PediEAT between children with no reported dis-
ability and those with disabilities. In addition, the di-
mensions of the questionnaire were compared accord-
ing to whether caregivers perceived feeding problems
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or not. For this purpose, categorical variables were
evaluated using the Chi2 test with Fisher’s correction.
Continuous variables were evaluated with the t-test or
Mann-Whitney test, depending on the nature of the
variable. Significance was set at a value of p < 0.05.
Statistical calculations were performed using MedCalc
software version 12.5.0.0.

Ethical considerations

The research was approved by the ethics commit-
tee of the National Clinical Hospital of the Faculty of
Medical Sciences of the National University of Cérdo-
ba (CIEIS HNC-FCM), ruling of 08/12/2021. Families
signed written consent to participate in the research.

Results

A total of 310 subjects were included in the study,
86.8% of whom were children with no reported dis-
ability and 13.2% with a disability (Supplementary
Figure 1, available online).

Regarding the characteristics of the families, most
respondents were women/mothers, followed by others
(e.g., grandparents, siblings). In terms of socio-educa-
tional level, most families did not live in overcrowd-
ed conditions, had completed secondary education or
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higher, and did not belong to low-income neighbor-
hoods. The mean age of caregivers was 35 years (SD
7.4) (Table 1).

Regarding the group of children with disabilities,
75.6% had intellectual disabilities [including Down
syndrome, autism spectrum disorder (ASD), pervasive
developmental disorder (PDD), epilepsy, and specific
speech and language disorder]; 7 (17.1%) had motor
disabilities (e.g., cerebral palsy, VACTERL associa-
tion, laminopathy, kernicterus); 2 (4.9%) had mixed
disabilities, and in one case (2.4%), caregivers did not
specify the type of disability (Table 2).

When caregivers were asked if they perceived
their children to have feeding problems, 21.0% an-
swered “yes,” 58.7% answered “no,” and 20.3% said
they were “not sure.” Of 256 children, 39% were mal-
nourished, with 43.7% (112) presenting undernutri-
tion and 28.5% (73) overnutrition. Differences in the
perception of feeding problems between families of
children with and without reported disabilities were
evaluated, and statistically significant differences were
found (p = 0.001). In the group with disabilities, 39%
of caregivers reported feeding difficulties, compared
to 18.2% in the group without reported disabilities.
These results indicate that families of children with
disabilities perceive feeding problems more frequently
(Table 3A).

Table 1. Sociodemographic characteristics of caregivers who completed the survey

Characteristics n % 95% Cl
Relationship with the child

Mother 292 94.2 90.9; 96.5

Father 6 1.9 0.7; 4.1

Other 12 3.9 2.3;6.7
Caregiver's sex

Female 268 86.5 82.2;90.1

Male 17 5.5 3.2;8.6

Missing data 25 8.1 5.3;87
Overcrowding

Yes 22 7.1 4.5;10.5

Critical overcrowding 11 3.5 1.7,6.2

No 277 89.4 85.4;92.6
Educational level of the primary caregiver

No formal education or incomplete primary education 4 1.3 0.3} 3.3

Completed primary education or incomplete secondary education 15 4.8 2.7,7.8

Completed secondary education or incomplete tertiary/university education 108 34.8 29.5; 404

Completed tertiary/university education or postgraduate education 183 59.0 53.3; 64.5
Lives in a low-income neighborhood

Yes 42 13.8 10.1; 18.1

No 263 86.2 81.8; 89.8
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Table 2. Characteristics of children whose feeding was assessed using the PediEAT questionnaire

Total Children without reported disabilities Children with disabilities
(n=310) (n =269)
n % 95%Cl n % 95%Cl n % 95%Cl

Sex

Female 122 39 33.5;44.6 113 42 36, 48.1 9 22 10.5; 37.6

Male 138 45 39.4;,50.7 113 42 36; 48.14 25 61 44.5;75.8

Missing data 50 16 12.1;20.5 43 16 11.8; 20.9 7 17 7.2;32.1
Age (months)

6-11 31 10 6.9;13.9 28 10 7.0; 14.7 3 7 1.5; 19.9
12-35 85 27 22.1;32.3 76 28 22.9;34.0 9 22 10.5; 37.6
36 - 59 100 32 26.8;37.5 85 32 26.0; 37.5 15 37 22.0; 53.0
60 - 84 94 30 249,354 80 30 24.3;35.6 14 34 20.0; 50.5

Table 3. Nutritional status and perceived problematic feeding among children with and without reported disabilities
Total Children without Children with Chi-
reported disabilities disabilities square
N (%[95%Cl]) n (%[95%Cl]) n (%[95%Cl]) (x?
A. Perceived problematic feeding by caregivers (n=310) (n =269) (n=41)
Yes 65 (21.0 [16.6; 26]) 49 (18.2 [13.8;23.3]) 16 (39 [24.2;55.5])
0.001
No 182 (58.7 [53; 64.2]) 168 (62.5[56.4;68.2]) 14 (34.1[20.0;50.5])
Not sure 63 (20.3 [16; 25.2]) 52 (19.3[14.8;24.6]) 11 (26.8 [14.2;42.9])
B. Nutritional status (n = 256) (n=224) (n=32)
Undernutrition 36 (14.1[10; 19]) 27 (12.1[8.1; 17.1]) 9(28.1[13.7; 46.7])
Normal 156 (60.9 [54.6; 67]) 145 (64.7 [58; 71]) 11 (34.4[18.6; 53.2])
0.002
Overweight 35(13.7[9.7; 18.5]) 26 (11.6[7.7; 16.5]) 9(28.1[13.7; 46.7])
Obesity 29 (11.3[7.7; 15.8)) 26 (11.6[7.7; 16.5]) 3(9.4[2; 25])

In addition, we analyzed whether there were dif-
ferences in nutritional status between children with
and without reported disabilities. Subjects with dis-
abilities had a higher proportion of undernutrition
compared to their peers (p = 0.002). Children with
disabilities had a higher frequency of undernutrition
(28.1% vs. 12.1%) and overweight (28.1% vs. 11.6%)
compared to children without reported disabilities
(Table 3B).

In children with disabilities, the results of the
PediEAT questionnaire showed a higher frequency
of “concerned” and “very concerned” in problematic
feeding symptoms than in those without disabilities.
The greatest differences were observed in the phys-
iological symptoms (p = 0.009), selective/restrictive
eating (p = 0.030), and oral processing (p < 0.000)
dimensions. The difference in problematic eating be-
haviors was the only dimension that was not statisti-
cally significant (p = 0.057), although there is a trend

toward greater concern in the group of children with
disabilities (Table 4).

Subsequently, the variable corresponding to the
PediEAT questionnaire “families’ perception of feed-
ing problems” was compared with the question of
whether families observe feeding difficulties in their
children.

It was found that among families who do not per-
ceive feeding problems, most of them did not express
significant concern as identified by the PediEAT ques-
tionnaire across all dimensions. In contrast, in families
who do perceive feeding problems, there is a higher
prevalence of “concern” identified by the PediEAT
questionnaire in all dimensions. Statistically signifi-
cant differences were observed in all dimensions, with
p-values < 0.001, indicating that the family’s percep-
tion of problematic feeding is significantly associated
with problematic feeding outcomes identified by the
PediEAT instrument (Table 5).
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Table 4. PediEAT scores for problematic feeding in children with typical development and children with disabilities

Total Children without reported Children with disabilities Chi-
disabilities (n = 269) (n=41) square
o)
Nota A concern A major Nota A concern A major Nota A concern A major p
concern concern  concern concern  concern concern
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Physiologic Symptoms 261(84.2) 20 (6.5 29(9.4) 233(86.6) 14 (5.2) 22 (8.2) 28(68.3) 6(14.6) 7(17.1) 0.009
Problematic Mealtime
Behaviors 238(76.8) 18 (5.8) 54(17.4) 212(78.8) 13 (4.8) 44(16.4) 26(63.4) 5(12.2) 10(24.4) 0.057
E:'tierf;"’e / Restrictive 167 (53.9) 44(14.2) 99(31.9) 152(56.5) 38(14.1) 79(29.4) 15(36.6) 6(146) 20(48.8) 0.033
Oral Processing 291(939 11 (35 8 (2.6) 259(96.3) 7 (2.6) 3 (1.1) 32(788) 4 (9.8) 5(12.2) <0.0001
Total 243(78.4) 22 (7.1) 45(14.5) 218(81) 18 (6.7) 33(12.3) 25(61) 4 (9.8) 12(29.3) 0.009
Table 5. PediEAT scores according to caregivers’ perception of feeding
PediEAT Dimensions Children without perceived feeding Children with perceived feeding difficulties
difficulties (n = 182) (n=128)
Not a concern A concern A major Not a concern A concern A major
concern concern
n (%) n (%) n (%) n (%) n (%) n (%) *p

Physiologic Symptoms 165 (90.7) 7 (3.8) 10 (5.5) 96 (75) 13(10.2) 19 (14.8) 0.001
Problematic Mealtime Behaviors 169 (92.9) 5 2.7 8 (4.4) 69 (53.9) 13(10.2) 46 (35.9) < 0.0001
Selective / Restrictive Eating 125 (68.7) 24 (13.2) 33(18.1) 42 (32.8) 20(15.6) 66 (51.6) < 0.0001
Oral Processing 180 (98.9) 0 (0) 2 (1.1) 111 (86.7) 11 (8.6) 6 (4.7) < 0.0001
Total 170 (93.4) 8 (4.4) 4 (2.2) 73 (57) 14 (10.9) 41 (32) < 0.0001

*Chi-square test x?.

226

Discussion

This study found a higher prevalence of problem-
atic feeding in children with disabilities. The cultural-
ly adapted PediEAT questionnaire proved useful for
identifying and assessing the different dimensions of
child feeding in both populations (with and without
reported disabilities), which is essential for the early
detection of feeding problems'.

Similar to previous studies, the results of this study
confirm that children with disabilities have a higher
prevalence of feeding problems compared to those
without them"” In this study, 39% of children with
disabilities had feeding problems, which is in line with
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previous research that found a prevalence of 50 to 80%
of feeding problems in children with conditions such
as cerebral palsy, Down syndrome, and ASD"3-1621:22,
The feeding problems observed in this study can be ex-
plained by a complex interaction of neuromotor and
sensory factors. Alterations in muscle tone, which can
manifest as hypotonia or hypertonia, directly impact
posture and the control necessary for safe and effective
feeding. Oral difficulties, including limitations in suck-
ing, chewing, swallowing, and saliva management, are
the result of impaired muscles in the mouth, tongue,
and pharynx. Additionally, the presence of sensory
disorders can exacerbate these difficulties, generating
aversions or sensitivities to certain food textures, fla-
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vors, or odors, further limiting their ability to eat ade-
quately and efficiently, compromising their nutritional
status and overall development'". Likewise, previous
studies have reported that between 40% and 50% of
parents or caregivers perceive that their typically de-
veloping child may have feeding problems'®*, which
coincides with our findings and reinforces the impor-
tance of considering family perception as an early in-
dicator of risk®*.

In terms of nutritional status, a worrying aspect was
the high rate of malnutrition among participants, both
under- and overnutrition, which highlights the close
relationship between feeding difficulties and nutrition-
al status'. Children with disabilities had a higher pro-
portion of undernutrition, which can be considered as
one of the consequences of difficulty in adequate intake
or of developing selective, restrictive, or disorganized
eating patterns. These results are consistent with a re-
cent study in which more than 30% of children pre-
sented with under- and overnutrition associated with
feeding problems, nutritional imbalances, and physi-
cal growth disorders?. The decision to use the WHO
ranges responds to the need to ensure that the results
are comparable with international studies and global
public health benchmarks'’. However, it is important
to note that in some Latin American countries, such
as Chile, Mexico, Peru, and Colombia, more sensitive
cut-off points have been adopted for the definition of
overweight and obesity (Z-BMI/A > +1.0 and > +2.0,
respectively), for early detection and intervention** .

It is important to highlight the association between
caregivers’ perceptions and the results of the PediEAT
questionnaire. The study showed that children whose
parents/caregivers perceived problematic feeding were
more likely to have feeding problems according to the
PediEAT results, especially in the areas of problematic
feeding behaviors and selective eating®. This highlights
the importance of perception as a valid indicator for
the early detection of feeding problems, which is es-
sential for early intervention and the improvement of
eating behaviors in childhood. We have observed that
the family’s perception that there is a feeding difficul-
ty is associated with a higher proportion of children
who score in the range of concern on the PediEAT. In
our sample, only 6.6% of children without a perceived
problem by the family fell into that range, while the
proportion rose to 42.9% when caregivers expressed
concern. This finding is consistent with other studies
that highlight the importance of families’ perceptions
of problematic feeding, as it is more likely that there is
a problem that should be investigated by health pro-
fessionals®.

An interesting fact is that the surveys were collected
during the COVID-19 pandemic (May to December
2021), which is a relevant contextual factor, as fami-
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ly eating routines, food availability, and/or interaction
dynamics in the home may have been altered, influ-
encing caregivers’ perceptions of their children’s eating
behaviors.

An interesting finding of this study is the sig-
nificant difference in the prevalence of problematic
feeding according to the PediEAT questionnaire be-
tween children with and without reported disabilities.
Those with disabilities showed greater concerns in the
PediEAT about physiological symptoms, selective/re-
strictive eating, and oral processing, suggesting that
children with certain conditions are at greater risk of
developing multifactorial feeding difficulties’. These
results suggest the need to design specific intervention
strategies so that children with conditions can address
their feeding difficulties from a comprehensive ap-
proach, considering all necessary interventions.

Limitations and Strengths

Although the study has the limitation of an uneven
distribution between the groups of children with and
without reported disabilities, which merely reflects the
reality of the problem, it is important to note that the
sample size was considerable, providing a solid basis
for analysis. In addition, a good number of positive re-
sponses were obtained in the PediEAT questionnaire,
suggesting adequate identification of children with
feeding problems within the sample studied.

However, relying exclusively on caregivers’ per-
ceptions as a source of information about problematic
feeding introduces potential informant bias, where the
interpretation and reporting of difficulties may vary
between families and may not necessarily reflect objec-
tive clinical assessment®. Additionally, the assessment
of nutritional status was based on information provid-
ed by parents or caregivers, which could also be sus-
ceptible to perception or memory biases, rather than
objective measurements. Social desirability bias may
also have influenced caregivers’ responses, leading to
a possible underestimation or overestimation of their
children’s feeding problems and nutritional status®.

Despite these considerations, a strength of the study
is the use of the PediEAT questionnaire, an instrument
culturally adapted to the reference population. The
research demonstrated a significant association be-
tween family perceptions of problematic feeding and
PediEAT scores, supporting its usefulness in captur-
ing difficulties as experienced by those who directly
observe children. This family perspective, although
subjective, is clinically relevant for early detection and
complements future assessments®. Furthermore, the
data were analyzed using statistical tests appropriate
for the type of variables and study design, allowing
for an adequate assessment of the significance of the
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associations found. In addition, the application of the
PediEAT in children with and without disabilities is a
relevant contribution and provides preliminary evi-
dence that can guide future research in this area.

Conclusion

There is evidence that problematic feeding is more
prevalent in children with reported disabilities com-
pared to those without them. Significant differences
were identified in physiological symptoms, selective/
restrictive eating, and oral processing, highlighting the
importance of early assessments to detect difficulties.

When families perceive problems in their chil-
dren’s feeding, the PediEAT questionnaire proved to
be a useful screening tool for assessing which aspects
of eating might be causing the problem. It is import-
ant to note that the results of the PediEAT question-
naire must then be followed up with an evaluation by
a health professional, as it is a screening tool and not a
diagnostic tool.
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