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ABSTRACT

To establish a foundation for methodologically sound research on the epi-
demiology, assessment, and treatment of pediatric feeding disorder (PFD),
a 28-member multidisciplinary panel with equal representation from medi-
cine, nutrition, feeding skill, and psychology from seven national feeding
programs convened to develop a case report form (CRF). This process relied
upon recent advances in defining PFD, a review of the extant literature,
expert consensus regarding best practices, and review of current patient
characterization templates at participating institutions. The resultant PFD
CREF involves patient characterization in four domains (ie, medical, nutri-
tion, feeding skill, and psychosocial) and identifies the primary features of
a feeding disorder based on PFD diagnostic criteria. A corresponding proto-
col provides guidance for completing the assessment process across the four
domains. The PFD CRF promotes a standard procedure to support patient
characterization, enhance methodological rigor, and provide a useful clini-
cal tool for providers and researchers working with these disorders.
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ediatric feeding problems are heterogenous, complex, and
exceedingly common (1,2). Factors in four primary domains
medical, nutritional, feeding skill, and psychosocial) contribute
to the emergence and maintenance of feeding problems in pedi-
atric populations (1). This multidomain conceptualization makes
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multidisciplinary research essential to elucidate the cause, conse-
quences, and treatment of feeding concerns in pediatric populations
(3,4). However, progress in this area is hindered by the absence of
a common language despite a unified call for a shared conceptual-
ization of feeding disorders from researchers and clinicians across
disciplines (5). As operationalizing nomenclature and protocoliz-
ing data collection are essential to conducting quality child health
research (4), developing a shared conceptualization and diagnostic
framework for pediatric feeding problems is necessary to under-
stand the etiology, epidemiology, and best practices to promote
remediation of this complex condition (1,5-7).

Historically, feeding problems are often studied from dis-
cipline-specific perspectives (eg, physicians, dietitians, speech/
language pathologists, occupational therapists, psychologists)
(5). While this focused approach has resulted in advancements
within individual areas of practice, it has limited multidisciplinary
advancements which are needed to address the complexities of this
patient population. Recent developments in diagnostic systems rec-
ognize limitations of single-discipline nomenclature and provide
an opportunity to adopt a broader multidisciplinary framework to
support clinical and research activities. In 2013, the DSM-5 estab-
lished the diagnosis of avoidant restrictive food intake disorder
(ARFID) to replace the DSM-IV diagnosis of feeding disorder
of infancy or early childhood (8). As a diagnostic entity, ARFID
captures a heterogeneous presentation of restrictive/avoidant eating
spanning pediatric, late childhood, adolescent, and adult popula-
tions (9). However, ARFID diagnosis does not adequately account
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for the medical and developmental skill related issues often associ-
ated with pediatric feeding concerns (1).

In 2019, Goday and colleagues (1) used the World Health
Organization International Classification of Functioning, Disabil-
ity, and Health (ICD) (10) framework to establish a conceptualiza-
tion of feeding problems that moves even further beyond a single
discipline framework. They created a diagnostic framework for
PFD that retains the psychosocial dysfunction outlined in ARFID
criteria, expands on the core nutritional complications highlighted
in ARFID, and incorporates medical and developmental feeding
skills dysfunction as additional etiological concerns. In the US,
PFD has recently been added to the ICD, defined as a complex and
heterogeneous disturbance in oral intake of nutrients associated
with dysfunction in medical and nutritional status, feeding skills
and safety, and/or psychosocial functioning.

To promote study of pediatric feeding concerns based on the
conceptualization and framework provided by PFD, a method of data
collection which operationalizes terms and which provides a protocol
for data collection is needed (4,5). A case report form (CRF) is a spe-
cialized document used to support clinical research that is protocol
driven, comprehensive in content, and standardized to permit uniform
data collection (3). The primary objective in designing a CRF is to
gather complete and accurate data while concurrently avoiding dupli-
cation and facilitating transcription of data from source documents
onto the CRF (paper or electronic form). Development of a CRF for
a specific study or content area represents a necessary pre-requisite
to preserving and maintaining quality and integrity during data col-
lection within and across institutions (3). This article describes the
process of convening a panel of experts, outlines considerations for
developing a patient characterization tool for the population of indi-
viduals with PFD and presents the resultant CRE.

METHODS

Expert consensus is a recognized method for establishing
guidelines and theoretical frameworks related to a particular condi-
tion (11,12). The development of the PFD CREF, intended for use
with children with PFD birth to 21 years, followed a mixed-method
qualitative approach involving an expert panel across two phases.
Phase one began with identifying experts from multidisciplinary
institutions within the United States. Participation required each
program involve a team of providers representing the four pri-
mary domains of PFD. In addition to multidisciplinary care teams,
inclusion criteria required invited programs to deliver care through
intensive inpatient and/or day hospital admissions, be affiliated
with a hospital system and/or academic center, and show longevity
(at least 5 years) in providing care. Inclusion criteria were intended
to capitalize on program maturity and expertise and to promote
uniformity in terms of practice setting and approach. (See Figure,
Supplemental Digital Content, http://links.lww.com/MPG/C853,
Inclusion Criteria Guiding Selection of PFD Expert Panel).

During a series of meetings in 2017 and 2018, workgroup
members collectively identified detailed characterization of patient
populations with PFD and standardization of data collection as the
necessary first step in promoting increased methodological rigor in
this field (11). (See Table, Supplemental Digital Content 2, http.//
links.lww.com/MPG/C853, Roster of Expert PFD Panel by Pillar
and Affiliation). Focus group methodology employed with par-
ticipating members involved working to achieve consensus within
and across domains regarding the etiology and diagnostic features
of PFD. The group collectively reviewed intake methodology
employed at each of the participating sites and compiled common
data elements across sites, as well as unique data points for con-
sideration in the CRF. Potential items for a patient characterization
tool were generated based on a thorough review of the literature,
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expert consensus on best practices, and discussion regarding cur-
rent standard of care at participating institutions. The expert panel
worked collectively and in subcommittees (organized by domain)
to determine the items most relevant for inclusion in the CRFE.

The second phase of CRF development began in November
2020 and involved the creation of a subgroup to finalize the items to
be included in the CRF (11). The members followed best practices
for CRF design that support complete and accurate data collection
while capturing clinically relevant information as it pertains to PFD
as part of coordinated multisite research (3). As such, the develop-
ment process focused exclusively on use of the CRF with a pediatric
feeding disorder population. Other feeding (eg, PICA) and eating
disorders (eg, anorexia nervosa) were deemed outside the scope of
the CRF development process. The members streamlined the data
collected at the focus group meetings and incorporated PFD diagnos-
tic criteria (10). Through an iterative process, subcommittee mem-
bers reduced items by eliminating duplicative content. Variables were
further operationally defined to promote valid and reliable future data
collection (11). Further revision of the CRF document occurred fol-
lowing multidisciplinary team review at Children’s Healthcare of
Atlanta, Children’s Hospital of Wisconsin, and Children’s Hospital
of Philadelphia. The remaining four participating program reviewed
and approved the resultant PFD CRF for broader dissemination.

RESULTS

The resultant PFD CREF is intended for pediatric patients
experiencing feeding concerns and involves two components: (1)
a patient characterization tool by domain, and (2) an instruction
protocol to support valid and reliable data collection. The data col-
lection tool contains items reflective of PFD diagnostic criteria and
associated features of feeding disorders across the four domains
(medical, nutritional, feeding skill, psychosocial). The user can
endorse the occurrence or non-occurrence of a particular character-
istic. As well, the CRF allows the user to indicate that certain infor-
mation was omitted, unknown, or not collected as part of routine
clinical screening (ie, not recorded — NR). The instructional proto-
col provides item-by-item descriptions and operational definitions
to support reliable data collection in each domain and subdomain
(3). Table 1 provides a summary of content by domain and links to
the CRF patient characterization tool and corresponding protocols.
(See Figures 3—10, Supplemental Digital Content, http://links.Iww.
com/MPG/C853, CRF and Protocols for Medical, Nutrition, Feed-
ing Skill, and Psychosocial).

DISCUSSION

Use of methodologically sound research is necessary to
enhance our understanding of PFD (6,7). Use of a CRF framework
is a recognized method for promoting enhanced methodologi-
cal rigor in clinical research to gather complete and accurate data
about a patient population (3). Recent advances in PFD diagnostic
nomenclature provided the opportunity to begin the iterative jour-
ney toward enhanced patient characterization. The goal of this work
was to develop a multidisciplinary patient characterization tool to
guide research on assessment and treatment and ultimately promote
best clinical practice. The current study incorporated expert con-
sensus, followed established guidelines for CRF development, and
used the methodologically sound CRF framework to structure the
development of a PFD CRF (3,11,13).

The resultant CRF can ultimately be used to support a patient
registry. Progress in medical research is often driven by large, multi-
site networks involving patient registries resulting in large datasets.
Large datasets promote scientific and public health advances through
collating and sharing of clinical research data (13). Examples of
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successful networks/patient registries include the Cystic Fibrosis
Foundation (14) and Improve Care Now (15). Data from the Cystic
Fibrosis Foundation’s patient registry, for example, laid the ground-
work for changes in nutritional care leading to improved growth
and survival rates for patients based on analyzing variation in clini-
cal care and outcomes across CF clinics in the United States and
Canada (14). Similarly, the Improved Care Now network has gener-
ated substantial data working in an interdisciplinary manner, includ-
ing families of patients, to guide best practices (15). A coordinated
research thrust likely holds similar benefits for improving outcomes
for patients with PFD; a process that starts with a uniform data col-
lection framework to assess patients, gauge progress, and evaluate
different treatment approaches within and across clinics (1,6).

The need for such a network for PFD is clear. Impaired
intake of food leads to poor outcomes (1,6-8). These include
impaired growth, nutritional deficiencies, dependence on enteral
or oral liquid nutrition, and/or impaired psychosocial function-
ing. Food restriction is also associated with high levels of care-
giver stress, psychiatric comorbidities, child social difficulties, and
impaired family functioning (16—19). Emerging evidence suggest
PFD is common and may exceed other common childhood condi-
tions (eg, autism spectrum disorder), particularly among children
with comorbid medical and/or developmental conditions (2). Esti-
mates suggest annual prevalence of PFD between 1 in 3 and 1 in
5 among children under 5 years of age with other chronic diseases
(eg, congenital or acquired respiratory, cardiac, and gastrointestinal
problems) (2). High prevalence suggests potential for establishing
a patient registry may hold benefit for both patients and society.

The PFD CRF may also promote best clinical practices in com-
munity settings. Use of the PFD CRF will encourage providers to adopt
a multidisciplinary framework that considers the complexity of this
disorder. Ideally, it also encourages providers to further assess etiologi-
cal and maintaining factors potentially stemming from medical, feed-
ing skill, and behavioral domains in addition to nutrition sequela which
typically trigger attention in pediatric settings. This in turn should help
providers expand clinical attention to root etiologies, as well as to col-
laborate with necessary multidisciplinary providers for further assess-
ment and treatment. Ideally, changes to clinical screening based on the
PDF CRF will result in improved detection of other medical concerns,
patient feeding skill, and behavioral presentations (18-20).

Limitations to this work included heavy reliance on expert
opinion given the absence of gold standard diagnostic PFD instru-
ments for use in pediatric populations. Further, PFD is a relatively
new diagnosis that requires further scrutiny regarding etiology and
likely heterogeneity and subgroups within the diagnosis. In addition,
the programs involved in this study serve children who require assess-
ment and oversight from a multidisciplinary feeding team. This popu-
lation of patients likely represents children with the most severe forms
of PFD. As a result, our methodology may have overlooked aspects of
patient characterization outside of patients accessing care at partici-
pating institutions and/or pediatric cohorts documented in the extant
literature. Future work in this area should also include representation
and involvement of the target population (ie, patients and families) to
refine and improve the clinical and research utility of the PFD CRE
Moving forward, it will also be important to included provider teams
outside the US serving children with complex feeding concerns.

With this work completed, future directions include field
testing at participating institutions and creation of a shared patient
registry/database to facilitate research in this area. Consistent with
accurate data collection, this process will require establishing meth-
ods to promote reliable data collection within and across sites.
Although intended to support patient characterization, creation of the
PFD CRF also provides an opportunity to explore the psychometric
properties of this measurement approach. The first step will involve
determining feasibility of data collection across sites, including ease

Description
disengagement by the child or caregiver from the meal, and caregiver stress associated with presenting foods or conducting meals

and/or educational support), as well as assesses caregiver concern about the presence of problem behavior outside of meals

limiting participation in social events, and/or restriction in eating location

resolution of the feeding dysfunction
Items serve as a proxy for a child’s behavioral and/or developmental functioning (as reflected by a history of receiving therapeutic

Determines whether and how the feeding dysfunction affects the caregiver-child relationship, including poor mealtime interactions,

Assesses caregiver strategies aimed at improving a child’s mealtime behavior, which is referred to as ineffective due to lack of
Identifies the impact of feeding dysfunction on the patient’s social functioning, including lack of participation in family meals,

Focuses on barriers to achieving a nutritionally complete diet, including both active and/or passive food refusal

Topic
Management Strategies

Child Relationship

Functioning
4.5 Behavioral/

Developmental

Complexity

Behaviors
4.4 Disruption in Parent-

4.2 Ineffective Caregiver
4.3Disruptions in Social

4.1 Child Avoidance

# Subdomains
* Subdomains span two broad nutrition topics: current pattern of dietary intake and anthropometric parameters

Figure, Supplemental Digital Content 7: Feeding Skill Domain Case Report Form and Supplemental Digital Content 8: Feeding Skill Domain Case Report Form Protocol

Supplemental Digital Content 9: Psychosocial Domain Case Report Form and Supplemental Digital Content 10: Psychosocial Domain Case Report Form Protocol

TABLE 1. Continued

Domain
Psychosocial
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of interpretation, completeness of data collection, and generalizabil-
ity to the broader provider teams at participating sites. This process
will guide future iterations of this PFD CRF framework.

Dissemination of this work to the broader pediatric com-
munity also holds potential to improve patient screening and pro-
mote early detection, as well as spur new lines of research inquiry
associated with atypical feeding and eating. By creating a standard
procedure to support patient characterization, our work is intended
to serve as an initial focal point for the clinical and research com-
munity to begin to harmonize and synthesize datasets while also
providing a clinical tool ready for dissemination into routine pedi-
atric practice. As a first step, the PFD CRF is likely to undergo
an iterative improvement process as our knowledge regarding the
assessment and treatment of PFD expands through a more unified
line of research, with an end goal of optimizing patient outcomes.

Acknowledgments: We would like to thank all participating
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