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ABSTRACT
Jenna L. Mory: Characterizing Functional Limitations in Children Using the
International Classification of Functioning, Disability and Health-Children and Youth
Version(ICF-CY)
(Under the direction of Elizabeth Crais)

This project was designed to create and pilot test a checklist for use with
populations of children that present challenges for evaluators. The Worlth Healt
Organization’dnternational Classification of Functioning, Disability, and Health
Children and YoutlfiICF-CY) system was used to create a checklist to better chaacter
functional limitations in children. The checklist evaluates Body Strustame Functions,
limitations in Activities and Participation resulting from speech-laggudifficulties, and
relevant Environmental factors. Seven children with rare disorders and ten native
Spanish-speaking children in Guatemala were evaluated using formaafstzed and
non-standardized) tools and the pilot version of the ICF-CY based checklist. stilie re
of testing and case studies demonstrate the clinical utility of the chiecktis main
benefit of the ICF-CY checklist was identifying how children’s speacigiage

impairments impacted their participation in daily activities. As a rethdtchecklist was

also used to make functional treatment recommendations.
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CHAPTER 1
INTRODUCTION

Assessing speech and language skills in children with severe disabildies is
challenge. However, successfully describing the child’s present sialsles a critical first
step in appropriate treatment planning. This thesis describes the developmerdtand pil
testing of a checklist that was designed for use with populations that ty@caldifficult to
assess. The main population studied was children with rare metabolic disorders, but
additional pilot data were also collected with a population of children with spadch a
language impairments whose first language is not English.

One assessment facility that evaluates children with metabolic disesdbe
Neurodevelopmental Function in Rare Disorders (NFRD) team affiliaitéxtihe University
of North Carolina School of Medicine and Duke University Medical Center (DUMGg T
NFRD team is focused on helping children with rare, lysosomal storage ancgeaiol
disorders improve their quality of life. Lysosomal storage disorders refiésdalers in
which an essential enzyme is absent from the body, which results in the pragressi
accumulation of cell products (Wilcox, 2004). The accumulation of cell products will
eventually “interfere with cellular function” (Wilcox, 2004). The NFRD teassg@ediatric
patients and their families from all over the United States (and sometonestiner
countries) to document disease course through assessment and diagnosis, education, and
treatment recommendations for children with rare disorders such as Krabbkp@anfi

Metachromatic Leukodsystrophy (MLD), and Adrenoleukodystrophy (ALD). Incielen



estimates indicate metabolic disorders affect approximately one pero/r800Q live births
(Wilcox, 2004; Heese, 2008), although the incidence for each disorder is much lower. Thes
disorders generally cause catastrophic neurological symptoms and oftesspn@gidly,
leading to death in infancy or childhood. Early symptoms of these disorders may (@lude
loss of developmental skills, (b) progressive dementia, (c) increasing bethavior
abnormalities, or (d) signs of muscular or neurological degeneration (\WH064).

Presently, there are several experimental treatments availahbidimrEnzyme-
Replacement Therapy (ERT) and Hematopoietic stem cell transplantd@ar), (but there is
no cure for these diseases (Wilcox, 2004; Heese, 2008). HCT involves engraftihg heal
donor stem cells into the patient who is lacking an essential enzyme (Wilcox H¥xE,
2008). Research has shown that this is a particularly effective treatmehirfer syndrome
when patients are diagnosed and implanted early (Wilcox, 2004). Enzyme replaceme
therapy involves periodically introducing the missing enzyme intravenouslyyidenee of
positive results using this technique is limited (Wilcox, 2004; Heese, 2008). SincatdiCT
ERT are possible treatments that are still in the experimental stagesregip
documentation of the benefits and costs of these procedures and their contribution lto overal
functioning is necessary. In order for the treatments to be proven efficaicaspects of
functioning for children receiving HCT, ERT or no treatment must be conside@devdr,
current assessment tools, especially in the field of speech and languelgphewnt, may
not be adequate to fully assess functioning in this unique population. One reason that current
speech-language assessments are inadequate for use with this populzicinés t
degenerative course of these diseases goes against the expected deadlopnaenmaking

it difficult to use standardized measures based on a normative sample ofyygeealoping



children. Thus, there is a need for more appropriate assessments, especialyaasiod
speech, language, and swallowing for this population of children.

Patients with rare metabolic disorders often receive comprehensivesotgidary
evaluations at time intervals of 3 months, 6 months, or 12 months depending on their health
conditions. During each appointment, children may receive evaluation of heariog, mot
cognitive and communication abilities and overall health status. When childreraigyse
speech-language pathologists, they typically are assessed usingdiraadanguage
measures such as the Clinical Evaluation of Language Fundamentals, Fouoth (i F-

4) (Semel, Wiig, & Secord, 2003); the Clinical Evaluation of Language Fundamentals
Preschool, Second Edition (CELF Preschool-2) (Wiig, Secord & Semel, 2004); or the
Preschool Language Scale—Fourth Edition (PLS-4) (Zimmerman, Steiner & Pond, 2002).
The evaluation also includes informal parent interviews and an oral motor screening

The assessment protocols initially were selected based on their posithemsyric
properties of reliability and validity at the time of selection. Since thm, ta need for a
more comprehensive evaluation of these children in their life situations has beerddee
necessary because the current assessments are limited in theiaiv®capacity. For
example, the current norm-based assessment procedures can only capturelskhideve
approximate the chronological age range. This is problematic when, for exaropikel is
chronologically 12 years, 2 months but has a receptive and expressive language age
equivalent (based on the PLS-4 concepts) of 10 months. When verbal responses are required
for a language measure, like the CELF-4 (Semel et al., 2003), and the childdseissed is
nonverbal, it may be difficult to determine the skills the child has maintained, the

approximate level of communication impairment or to even document changes inlskills



addition, the present language measures are limited in the scope of skillschaseisso not
consider the child’s activities and participation in life situations or camésactors such as
environmental or personal factors. Assessing the child’s ability to jpeatecin daily life and
use of assistive technology or environmental supports is likely to presenéa mor
comprehensive picture of the child’s functioning than is possible with the current
assessments. This more comprehensive look at a child’s abilities mayg Helgetop
functional support for communication and other domains.

In order to assess a child’s participation in daily life activities and usepbds, an
alternative to standardized assessment is needed. One framework that magnkold s
promise is thénternational Classification of Functioning, Disability and Health-Children
and Youth(ICF-CY) developed by the World Health Organization (WHO, 2007). Using a
neutral and non-normative classification system such as the ICF-CYwoakimay allow
for better evaluation and classification of functions in this unique population than
standardized communication evaluations alone currently provide. The ICF-CY is a
classification system that allows for a comprehensive evaluation of the ohlldjing
aspects of health and disability and participation in daily activities. Althougimtire ICF-
CY coding system could be considered, in its published form it contains many cotez rela
to all aspects of health and wellbeing, rather than just communication. The puojent
proposes to create an ICF-CY checklist and parent interview in an effortdo bett
characterize the children’s communicative functioning, activities & paation, and
contextual factors. This classification system may provide an additioaalneeof progress
over time as well as a framework that will facilitate writing gdal increase activities,

participation and beneficial environmental factors in addition to improving functioning



The use of a framework such as the ICF-CY (WHO, 2007) in clinical practice is not a
new idea. For example, Brown & Hasselkus (2008) suggest that the birtedestional
Classification of Functioning, Disability, and HealicF, WHO, 2001) may be readily
incorporated into speech-language pathology clinical practice owing to senpeeof the
ICF terminology and framework written into tA&HA Preferred Practice PattergtdSHA,
2004).For instance, ASHA guidelines for conducting assessments indicate that

“Consistent with the World Health Organization (WHO) framework, assassisie

conducted to identify and describe—

. underlying strengths and weaknesses related to (type of disorder) tbtst affe

communication and swallowing performance;

. effects of (type of disorder) impairments on the individual's activities (tgpend

performance in contexts) and participation;

. contextual factors that serve as barriers to or facilitators of sualcessf

communication and swallowing and participation for individuals with (type of

disorder)impairments.” (ASHA, 2004, p. 26).

This project will detail the development and pilot data collection process of a tool
developed from the ICF (WHO, 2001) focused on children and youth (CY). Using an ICF-
CY based tool may allow clinicians to more effectively and fully asdekiren with rare,
lysosomal storage and neurological disorders. Additional pilot data from a population of
Spanish-speaking children with speech and language impairments will alsssbetpd. The
purpose of this thesis is to test the utility of an ICF-CY based checklishioatlpractice

with a focus on answering the following ICF-CY related question:

1. How feasible is using an ICF-CY based checklist in clinical practice?



CHAPTER 2
LITERATURE REVIEW: THE CASE FOR USING ICF-CY IN CLINICALRACTICE

Many previous attempts at standardized classification systems focus on the
etiology and diagnosis of diseases for classification purposes. The ICER@YIhave
embraced what is termed a “biopsychosocial model” in which the focus is promoting
health and wellbeing “with disability framed within the person-environmeataotion”
(Simeonsson, 2003) (WHO, 2007, p. 19). This unigue approach investigates the
individual’s relationship to the universe and consequently views individuals in a holistic
way, within their “universe of well-being” (WHO, 2007, p. 228).

The basis for this project will be theternational Classification of Functioning,
Disability and Health for Children and Youth (ICF-CYJhe Children and Youth
classification system is based on theernational Classification of Functioning,

Disability and Health(ICF) (WHO, 2001) and is designed to more accurately represent
characteristics of the developing child and the interactions the child has svahher
environment.

The use of an ICF-CY-based assessment tool may help overcome some of the
shortfalls of standardized assessment tools that are currently being assds® speech
and language in children with low-incidence, high severity disorders. Some oéithe m
problems with standardized assessments for the target population werehteghlig

previously and are discussed in more detail below. First, the development ofrekills a



subsequent loss of skills in children with rare metabolic disorders does not occua along
normal developmental trajectory. Many of these children achieve at bastarst score

of 50 (if a standard score can be determined at all) on standardized evaldlatisnheir
progress over time is difficult to track. They also may have maintained sdiaeiski

are not assessed using standardized assessments. Next, formal assessrimited in

the number of skills assessed. Assessing an 8-year-old child who has preveguzjdan
skills using the CELF-4 (Semel et al., 2003) is nearly impossible, because ofttake ver
demands of the assessment. Using the concepts on the PLS-4 (Zimmerman et al., 2002)
to obtain a qualitative estimate of language skills also limits the ctimsareness of
assessment because only early developing concepts are tested. Ladtspageh and
language measures often used by clinicians do not formally assessvidaglactivities,
participation in these activities, and/or environmental factors that mayt affe
participation, all of which are critical areas for maintaining and/or improyuadity of

life. For the reasons listed above, using a more comprehensive frameletheliCF-

CY, that assesses all aspects of a child’s life may dramaticallpwassessment and

intervention for these pediatric populations.

History and Description of the ICF

The first World Health Organization classification system was publish&@da
bearing the namimternational Classification of Impairments, Disabilities, and
HandicapgICIDH) (WHO, 1980). This version was developed as a supplement to the
International Classification of Diseases-Ninth Edition (ICD-9) (WHO, 12nd)

consisted of three linear levels of disablement including impairment (the Boely, |



disability (the Individual level), and handicap (the Societal level). Thaee m
weaknesses of this version of the classification system were (a) taedime causal
structure of the framework, which could not capture the complex interactions behgee
components, (b) the view that environmental factors were always negative, never
facilitating, and (c) an absence of personal factors such as gender, agaépadecel, or
lifestyle (Ma, Threats & Worrall, 2008).

Based on the criticisms of the first version, several field trials anddvafie
conducted to revise the classification system. In May 2001ntbenational
Classification of Functioning, Disability and HealfWHO, 2001) was endorsed by the
World Health Organization (WHO). The main benefits of the revised ICF (WHO, 2001)
version are the inclusion of operational definitions for all categories; a chemnsige
coding system; neutral, as opposed to negative, terminology; and an interactional,
socially-based model (Ma et al., 2008; WHO, 2007).

Soon after implementation of the ICF, weaknesses in its ability to adequately
characterize children were identified. Since that time, a version of thiai@CHildren
and Youth (ICF-CY, WHO, 2007) has been created. In addition to the many similarities
between the revised ICF and the ICF-CY versions discussed below, sevegaiscivane
made to the revised ICF version in order for it to be used with children. First, tthe wor
delaywas added to the classification system’s definition of impairment. Othegehan
included (a) “modifying or expanding descriptions”; (b) “assigning new cotdent
unused codes”; (c) “modifying inclusion and exclusion criteria”; and (d) ‘reipg
gualifiers to include developmental aspects” (WHO, 2007, p. ix). For examples of each

of these changes, readers are referred to Simeonsson, Leonardi &2@0i4y.



As mentioned above, there are many similarities between the reviseddGlfea
ICF-CY version. For example, both frameworks make use of the same four components:
Body Structures and Functions; Activities and Participation; EnvironmertadrSand
Personal Factors. Body Structures refer to “anatomical parts of the bddgssamans,
limbs and their components” (WHO, 2007, p.9). For a child with an unrepaired cleft
palate, this impairment in structure could be coded using the Body Structure code s3202
(Structure of the Palajeand possibly the codes fobard palate(s32020) osoft palate
(s32021). Body Functions are defined as “physiological functions of body systems
(including psychological functions”) (WHO, 2007, p. 9). For example, a child with an
impairment in speech function would be assigned a Body Function coal¢i¢otation
functions(b320). Activities & Participation denote “execution of a task or action by an
individual” and “involvement in a life situation,” respectively (WHO, 2007, p. 9). An
Activities/Participation code relevant to speech and languaapgisring language
(d133). Environmental Factors “make up the physical, social and attitudinal
environment in which people live and conduct their lives” (WHO, 2007, p.9). An
appropriate Environmental Factor code for a child who uses adapted toys for plag suc
a switch-operated toy would be e1152H4&pted products and technology for play
While there are no specific codes for Personal Factors in the ICEeQ¥rs are
encouraged to note any relevant personal factors for the individual that could include, but
are not limited to: “gender, race, age, other health conditions, fitness, lifestyls, ha
upbringing, coping styles, social background, education, and past and current experience
(WHO, 2007, p.15). Table 1 provides a summary of the current ICF-CY coding system

components.



Table 1: ICF Coding System Component Overview (WHO, 2007, p.10)

Part I: Functioning and Disability

Part Il: Contextual Factors

Components Body Functions | Activities Environmental Personal
and Structures and Factors Factors
Participation
Domains Body functions Life areas External influences | Internal
Body structures (tasks, on functioning and | influences
actions) disability on
functioning
and
disability
Constructs Change in body | Capacity Facilitating or Impact of
functions executing hindering impact of | attributes of
(physiological) tasks in a features of the the person
standard physical, social, and
Change in body environment | attitudinal world
structures
(anatomical) Performance
executing
tasks in the
current
environment
Positive aspect  Functional and | Activities Facilitators not
structural integrity | Participation applicable
Functioning
Negative Impairment Activity Barriers/hindrances| not
aspect limitation applicable
Participation
restriction
Disability
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ICF codes can be used “by clinicians, educators, policy-makers, faempars,
consumers, and researchers to document characteristics of health and funictioning
children and youth” (WHO, 2007, p. xii)). Once a code is selected from one of the four
components mentioned above, qualifiers must be assigned to each selected code in order
for the codes to have meaning. Qualifiers “denote a magnitude of the level of health
(e.g., severity of the problem)” and until the qualifier is assigned, thehasdao
inherent meaning” (WHO, 2007, p.20). Qualifiers follow codes and are separated from
them by a decimal point (or in the case of an environmental facilitator, a phys sig
Further details on coding procedures are discussed below.

According to the ICF-CY (2007, p. xix-xx), there is a ten-step process for
assigning codes related to problems in children and youth. The coding process is
reviewed below with an example for a child who has difficulty with feedity a
swallowing.

(2) “Define information available for coding and identify whether it relédes
the domain Body Functions, Body Structures, Activities/Participation or
Environmental Factors” (WHO, 2007, p. Xix).

For Step 1, the information to be coded is that the child “has difficulty with bolus
manipulation during feeding leading to frequent oral spillage.” This informatitally
relates to the domain of Body Functions, because it can be considered a “phgaliolog
function of body systems” (WHO, 2007, p.9).

(2)  “Locate the chapter (4-character code) within the appropriate domain that
most closely corresponds to the information to be coded” (WHO, 2007, p.

XiX).

11



For Step 2, the chapter code b5i@éstion functionsmost closely corresponds to the
available information.
3) “Read the description of the 4-character code and attend to any notes
related to the description” (WHO, 2007, p. Xxix).
For Step 3, the description for b5ib@estion functionseads “functions related to taking
in and manipulating solids or liquids through the mouth into the body” (WHO, 2010).
(4) "Review any inclusion or exclusion notes that apply to the code and
proceed accordingly” (WHO, 2007, p. Xix).
For Step 4, inclusions aréfunctions of sucking, chewing and biting, manipulating food
in the mouth, salivation, swallowing, burping, regurgitation, spitting and vomiting;
impairments such as dysphagia, aspiration of food, aerophagia, excessatesali
drooling and insufficient salivation” (WHO, 2010). Exclusions are: “sensations
associated with digestive system (b535)” (WHO, 2010). The code b510 continues to
appear appropriate for this case, given the inclusions and exclusions.
5) “Determine if the information to be coded is consistent with the 4-
character level or if a more detailed description at the 5- or 6-charact
code should be examined”(WHO, 2007, p. Xix).
For Step 5, the 5-character code b51dar{ipulation of food in the moutimay be more
descriptive.
(6)  “Proceed to the level of the code that most closely corresponds to the
information to be coded. Review the description and any inclusion or
exclusion notes that apply to the code” (WHO, 2007, p. Xxix).

For Step 6, the code b51084nipulation of food in the moutis described as

12



“Functions of moving food around the mouth with the teeth and tongue” (WHO, 2010).
There are no inclusions or exclusions listed.

(7) “Select the code and review the available information in order to assign a
value for the universal qualifier that defines the extent of impairment in
body function and structure, activity limitation, participation restriction
(0=no impairment/difficulty to 4=complete impairment/difficulty) or
environmental barrier (O=no barrier to 4=complete barrier) or facilitator
(0O=no facilitator to +4=complete facilitator)” (WHO, 2007, p. XiX-XXx).

For Step 7, the code b5103 is selected and the universal qualifier 2 is selected ® indicat
a moderate impairment that affects functioning up to “half of the time” (\\2007,
p.21).

(8)  “Assign the code with the qualifier at th&¥ 239 or 4" item level. For

example, d115.2 (moderate difficulty in listening)” (WHO, 2007, p. XXx).
For Step 8, the code assigned to this case is b5103.2 (moderate difficoétgipulation
of food in the moudh

(9) “Repeat steps 1 to 8 for each manifestation of function or disability of
interest for coding where information is available” (WHO, 2007, p. xXx).

For Step 9, based on additional information, Activities & Participation codes such as
d550 eating and d560drinking) or Environmental Factor codes such as e1F00d),
€115 Products and technology for personal use in daily liyie310 (mmediate
Family), and e340Rersonal care providers and personal assistaotsild be coded.
(10) “Parents and consumers may patrticipate in the process by completing age-

appropriate inventories that allow specific areas of functional concern to

13



be highlighted, but they should do so before full evaluations and codes are
provided by professionals or a team of professionals” (WHO, 2007, p. xx).
The previous example provides an overview of how the ICF-CY coding system
can be used to characterize a child’s current level of functioning in a see#i¢e.g.,
swallowing). For the present study, codes related to speech, language, liowliisgva
functioning will be selected for use with individuals with rare lysosomal staxagd
neurological disorders. For further details of the complete ICF-CY fitaggin system

and coding conventions, the reader is referred to WHO (2007).

The ICF and ICF-CY Today

The ICF is currently being used extensively around the world in countries
including Africa, Argentina, Australia, Brazil, Canada, Chile, Colombia, Gxpati
Denmark, Finland, Germany, Greece, Hong Kong, India, Ireland, Italyn Jépeea,
Mexico, New Zealand, Nicaragua, Portugal, Saudi Arabia, Slovenia, Sweden (souther
portion), and the United Kingdom (Ma et al., 2008). For example, in Japan, the ICF is
being used in National Health Insurance and National Long-Term Carerlosura
Organizations (Ma, Worrall & Threats, 2007a). Nevertheless, at presestjstoely
emerging clinical use of this framework in the United States.

The lack of use of the ICF framework in the United States may be attributed in
part to the need to develop more ICF-based assessment tools that slydaieréhce
with relevant ICF codes (Simeonsson, 2009). Additionally, more empirical researc
the use, reliability, and validity of such instruments is needed for the fiett/émee its

use of the ICF in clinical practice. The more widespread incorporation & Fhand

14



ICF-CY into clinical practice in speech-language pathology could serveiliteta
communication between speech-language pathologists and other profesespedlly
in international settings (Ma et al, 2008). As suggested, the ICF has widegrangin
positive implications for improved practice and benefits including (a) “to provide a
scientific basis for understanding and studying health, health-relates, statcomes,
and determinants;” (b) “to establish a common language for describing heatbadtid
related states in order to improve communication between different users, seaclitlas
care workers, researchers, policy-makers and the public, including pedple wit
disabilities;” (c) “to permit comparison of data across countries, heakthdesciplines,
services and time”; and (d) “to provide a systematic coding scheme for health
information systems” (WHO, 2007, p. 5). Currently, however, there is only one
published, accepted, and verified ICF-CY checklist tool available for clinggahnd it is
for children who have speech impairments (McLeod, 2004), so in general clinicians must
fit the coding system and framework to suit their specific needs. Two possibledse
for applying the ICF concepts to practice are by using Core Sets andd-Rikies, and

are described below.

Core Sets

Core sets are groups of codes selected from the ICF (or ICF-CY) for their
relevance for use with patients with particular conditions or circumstaficescrease
the efficiency of coding, these subsets of codes aim to target only the intornhat is
necessary for patients with specific conditions to increase the effjapéroding. Lollar

& Simeonsson (2005) indicate that selecting codes for core sets should balance
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“comprehensiveness with practicality” (p. 327). In other words, the core ssigseia

to facilitate efficiency in clinical practice without sacrificiaghorough evaluation. The
concept of only using well-selected codes for the core sets is verifiee@ Biatement

that “20% of the codes will explain 80% of the variance observed in practice” (Ustun,
Chatterji & Kostanjsek, 2004, p. 7). In fact, the World Health Organization (WHO) has
suggested that using between 3 and 18 of the 1424 available ICF codes may be “adequate
to describe a case” (WHO, 2007, p. 235). Core sets have already been developed for 12
chronic conditions in adults including rheumatoid arthritis, low back pain, stroke and
depression as part of a collaboration between the WHO, the Department cbPhysi
Medicine and Rehabilitation and the ICF Research Branch of the WHO Family
International Classifications (FIC) Collaborating Center (CC) aLtitvig Maximilian
University Munich (Cieza, Ewert, Ustun, Chatterji, Kostanjsek & Stucki, 2004) eThes

core sets are still undergoing empirical validation (Cieza et al., 2004).

lllustrations of Use of Core Sets

A core set may include codes from all four components—Body Functions and
Structures, Activities & Participation, Environmental factors and Pers@uabrs (Ma,
Yiu, & Abbott, 2007b). Table 2 provides an example of a core set with codes from all
component areas that can be used to characterize functioning in individuals with various
voice disorders.

Table 2 Example of a Core Set for Voice Disorders

Body Structures

s110 Structure of brain

s1106 Structure of cranial nerves

s340 Structure of larynx

16



s3400 Vocal folds

Body Functions

b126 Temperament and personality functions

b152 Emotional functions

b310 Voice functions

b3100 Production of voice

b3101 Quality of voice

Activities & Participation

d330 Speaking

d350 Conversation

d360 Using communication devices and techniques

d3600 Using telecommunication devices

d845 Acquiring, keeping, and terminating a job

d850 Remunerative employment

d920 Recreation and leisure

d9204 Hobbies

d9205 Socializing

Environmental factors

e125 Products and technology for communication

e225 Climate

e2250 Temperature

2251 Humidity

€250 Sound

2500 Sound intensity

2501 Sound quality

€260 Air quality

€310-e399 Support and relationships

e410-e499 Attitudes

e515 Architecture and construction services, systems, and policies

e580 Health services, systems, and policies

(Ma et al., 2007b)

Children with rare disorders such as Hurler Syndrome occasionally have voice

impairments that may be an indicator of an underlying structural impaiandnnay

sometimes be severe enough to limit activities or restrict participatmmex@mple,

consider a child who has a neurological voice disorder (impairment of sirii@€ure of

cranial nerve¥ and who has aperiodic dysphonia (impairment in b3LGlity of voicé.

When the child loses his voice, he may not be able to participate fudgreation and
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leisure(d920) activities such a®ocializing(d9205). Thus, using the ICF-CY
classification system allows the clinician to represent the functiondgtions created
for this child by his voice disorder. By being able to identify the functionatdtions
caused by the voice disorder during the evaluation, hopefully the limitationsewill
targeted in intervention.

Core sets of indicators for Autism and Asperger’s syndrome have also been
suggested (Simeonsson et al., 2004). The authors compiled two lists of 13 to 16 ICF
Body function and Activities & Participation codes with qualifiers to help clniae
functioning in children with these disorders. Note that in Table 3, qualifiers have been
added to each of the codes to indicate severity of impairment for a specifiscatble
with Asperger’s syndrome.

Table 3. Core Indicators of an Adolescent with Asperger’s Syndrome

Body Function Codes Activities & Participation Codes
Mental Functions: Learning & Applying Knowledge:
-b140.2 attention functions -d160.2 focused attention (moderate impairment)
(moderate impairment) -d165.2 solving problems (moderate impairment)

-b164.1 higher-level cognitive | -d177.1 making decisions (mild impairment)

functions (mild impairment) General Tasks & Demands:
-d240.2 handling stress & other psychological

demands (moderate impairment)

Communication:
-d315.1 communicating with-receiving nonverbal
messages (mild impairment)

-d350.2 conversations (moderate impairment)

Sensory Functions & Pain: Interpersonal Interactions & Relationships:
-b265.2 touch functions -d720.3 complex interpersonal interactions
(moderate impairment) (severe impairment)
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-d750.3 informal social relationships

(severe impairment)

Major Life Areas:

-d820.1 school education (mild impairment)

Community, Social, & Civic Life:

-d910.1 community life (mild impairment)

(Simeonsson et al., 2004)

Research Support for Use of Core Sets with Children

In general, the ICF framework has been applied far more extensively in the adult
population than in the pediatric population. However, research on the utility of core sets
for use with pediatric populations is emerging. For example, Bonanni et al. (2009)
evaluated a group of children with Angelman syndrome, a condition characterized b
global impairments in areas such as cognition, motor skills, and language Iskilits
study, ICF-CY codes were selected to attempt to develop a core ses foophiation.
Selected codes allowed the researchers to characterize and captigresan symptoms
across development and over time, demonstrating the utility of the tool for flegient
interventions and recording effectiveness” in this population of children (Meudgi et a
2009, p. S127).

Another recent study by Montirosso, Ceppi, D’Aloisio, Zucca & Borgatti (2009)

represented an initial step towards identifying relevant codes for aatdog shildren
with Alternating Hemiplegia of Childhood (AHC). This study is interestindpat, tlike
lysosomal storage diseases, AHC is a rare condition. Establishing a cofreetetant
codes to document functioning, disability, and contextual factors for the population of

children with rare lysosomal storage and neurological disorders could facilitat
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professional discussion and improvement in service provision on a national or even

international level.

Linking Rules

To improve efficiency of coding procedures, another concept that has been
implemented in ICF coding is using linking rules to match health-status reeasitin
ICF codes. Linking rules, as summarized by Cieza, Geyh, Chatterji, Koktdogaen &
Stucki (2005), allow clinicians to systematically assign ICF codes tthkstatus,
technical and clinical measures and interventions. For example, McLeod &sThreat
(2008) demonstrated the use of linking procedures in a case study that matchedd€F ¢
to written text (e.g., case history information and patient records). Therauéported
that, “Sam has an interdental lisp (b320), mild expressive (b16710) and receptive
(b16700) language impairment, and a mild stutter (b330)” (McLeod & Threats, 2008 p.
99). The system of linking rules referenced in Cieza et al. (2005) obviates the need t
develop clinic-specific checklists and core sets, but requires rigorous opdrationa
definitions to identify “meaningful concepts” and “aim(s) with which (each)
corresponding technical or clinical measure is used” (Cieza et al., 2005). e (2008)
notes that linking rules or “linkage procedures” involves scrutinizing each itemyamgl tr
to map the content to a particular ICF code (p. 41).

Intuitive linking rules, such as those completed by McLeod & Threats (2008) and
described above, may be used in the present study to link appropriate ICF codes to
information from the parent interview. For example, parents may report thed-tyear-

old child is able to follow one-step directions likeet your shoes.; but cannot follow a
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series of two directions such a@ut your book in the book-bamndget your shoes.”For

this child, the Activities & Participation code d22hfertaking multiple tasksnay be
identified as an area of need. Next, the child may be assigned the qualifiecdtifgdi
complete impairment) for the araadertaking multiple task®l220) because he is
completely unable to perform this task, which would be considered appropriate for his
developmental level. Thus, one code that would help characterize functioning in this
child is d220.4, indicating complete impairment in the araadertaking multiple tasks
(d220). Since there is no impairment (corresponding to the qualifier 0), in the Astivitie
and Participation area d210ndertaking a single taykthe child could also be assigned
the code d210.0.

In the interest of identifying the most salient impairments and restriciddedy
Functions and Structures and Activities and Participation, items that are notna
generally not coded. However, in the Environmental Factors component, both negative
and positive factors can be coded as necessary. For example, if a chigdtcs abl
communicate usingssistive technologe1251) this may be coded as a complete
facilitator (+4), indicated by the code e1251+4. If for the same child, thgratan
teacher does not allow him to use the assistive device at school, then this would be a
complete barrier (.4) to communication due todttgéude of a professionand coded as
e455.4. In contrast, sometimes the school purchases a device that can only be used at
school, and not at home, which would be a substantial barrier to communication because
of aneducation policye585.3).

As the goal of this project is to create a formal ICF-CY-based tool, linkieg r

will be used to create the tool by linking content in the form of interview questions to
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specific ICF-CY codes. For example, several questions from the structteadaw
developed by Kronk et al. (2005), “How does your child learn a new skill?” or “Does
he/she imitate you performing a chore?” link directlgopying(d130) in the component
Activities/Participation. If parents indicate a need in this area whestd dkse questions,
clinicians may assign a qualifier to that area to indicate that tlescparticipation in

copying(d130) is restricted.

Current Research of the Use of the ICF with Diverse Disorders

Recently, entire issues of three different peer-reviewed journals waicatbel to
the ICF and ICF-CY, reviewed current research in this area and arguegpbiing a
holistic approach in dealing with functioning and disability” (Ma et al., 2007 p. 243).
The journal issues wef@eminars in Speech and Languggel. 28, No. 4, 2007), the
International Journal of Speech-Language Patholfggl. 10, No. 1-2, 2008), and
Disability and RehabilitatiorfVol. 31, No. S1, 2009). Three studies that focused on
assessment and intervention in communication and swallowing disorders are deviewe
below.

In examining the utility of use of the ICF for children with language innpants,
Westby (2007) suggested that planning intervention based solely on scores from
standardized tests is not sufficient. Instead, an assessment should “determiine how
person’s quality of life can be enhanced by optimizing communication” (Westby, 2007,
p. 266). This is a critically important consideration. For example, if the focus for
intervention is truly improved function in context, then the context must be evaluated.

For instance, through the assessmemtefpersonal interactions and relationshigsr-
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Activities and Participation), clinicians can evaluate the quality of tHé’'shi
relationships with family members, strangers, and peers. Through thenasseef
products and technolod1-Environmental factors) amdtitudes(e4-Environmental
Factors), the availability and use of assistive technology related to cooatmom and
the attitudes of people who routinely interact with the child can be evaluatedjatd re
to Body Structures, Westby (2007) asserted that although many languagenempsi
may be caused by structural impairments in the brain, the specific locattien
unknown so it is not necessary to code. In the present study, clinicians will be
encouraged to code only the most informative data. As a result of the disease process,
many of the children with rare metabolic disorders or other neurologicabdispeech
and language impairments may have structural damage to the brain, but lesion
localization is not always identifiable.

Additionally, Westby (2007) states that using Standard Deviations on
standardized language measures to inform qualifiers may be acceptaiplg as skills
presented on the assessment are deemed to be comparable to skills in authentic
communication. For example, consider that a clinician is trying to determigeahBer
for the Body Functions code b1670@ception of spoken languggend knows that the
child scored 3 standard deviations below the mean on a standardized assessment of
receptive language. Using standard deviations to determine the appromesity se
gualifier, this child would be assigned the qualifier 3 indicating a severe mmgyaiin
the area ofeception of spoken langua@&l6700.3) (Lollar & Simeonsson, 2006).
However, if the child cannot indicate his/her knowledge of receptive language on a

formal assessment, but demonstrates more skills in spontaneous interacti@esl @mnba

23



teacher or parent report, then these perspectives must be considered when alsigning
gualifier. Children with severe attention deficits may have more shdls they can
demonstrate on a standardized assessment and actual participation in tisitem be
considered when coding severity using the ICF-CY. The use of standard dewallions
be discussed further in the Methodology section.

Finally, Westby (2007) states that goals for intervention should be both: (a)
impairment-based, focusing on skills the child needs to improve the capacity to use
language, and (b) social-based, that are focused on how to improve the child’s
performance in his/her life situations (e.g., at school, in the community). Thus,
impairment-based goals and social-based goals target both capacity anthgece,
respectively. Using the ICF framework should help to orient coders to needs in areas
beyond function (e.g., goals targeting Body Function code BB&Rfulation functions
exclusively) and could include goals that target the Activities & Partioipaode d880
engagement in plagr the Environmental Factor code el148%istive products and
technology for culture, recreation and spofrhe possibility that use of the ICF-CY
framework will facilitate the creation of more goals related tovatis & Participation
and Environmental Factors will be explored in the present study.

Additional studies from the three journal issues noted above include a focus on
Alternative and Augmentative Communication (AAC). With regard to AAC
intervention, Granlund, Bjorck-Akesson, Wilder & Ylvén (2008) used the ICF-CY
framework to create goals. The authors found that goals related to Pacticipaite
more functional and more directly related to the child’s ability to communiatie w

family members than goals related to Body Function or even Activities. Bp#ygijfthe
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authors reported that in order to participate in everyday settings, “it is nicteniffor

him or her to simply have assistive technology that substitutes for an impaired body
function (e.g., a voice output communication aid [VOCA])...rather, the child must also
learn to spontaneously perform the task (i.e., communicate) in family interactios i

home” and arguably, beyond (Granlund et al., 2008). Current standardized testing often
results in treatment recommendations based solely on impairments in Botlgrfanso

use of the ICF-CY may result in goals that target Activities & Participa This concept

is important for all clinicians to remember to implement in their recommiendaand
interventions and use of the ICF (and ICF-CY) should provide an adequate framework
for developing and targeting functional goals.

As noted in the journal special issues, dysphagia is another disorder that requires
comprehensive assessment. Dysphagia is a relevant domain to examine with the
population of children with rare metabolic disorders, because feeding and swallowing
skills are often affected by the disease process. Threats (2007) suggdtif#d codes
that identify some of the psychosocial effects of living with dysphagientifging the
child’s routine Activities and Participation is key, because failing to denshese
aspects for assessment and intervention is one of the main reasons that(patients
caregivers) may not follow through on professional recommendations (Threats, 2007).
Especially in the population of children with rare metabolic disorders who have
significant cognitive and motor limitations, mealtimes may be sonmeeahbst
enjoyable times during the day. Parents will likely be resistant to impterge
recommendations at home if they feel that the recommendation is not integratieint

established routine and will change the quality of interaction around mealtime. More
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information about the importance of evaluating Activities & Participation and
considering the parent’s perspective is found below in the section on ICF Coding

Challenges.

Inter-rater Reliability & Feasibility Studies of the ICF

Several studies have evaluated the functionality, reliability, and fegstifilihe
ICF in clinical practice. Ogonowski, Kronk, Rice & Feldman (2004) completed a study
which two raters independently assigned ICF Activities & Participatidesto children
with disabilities including ADHD, Cerebral Palsy and Developmental delsgdoan
individual test items as well as standard scores from one (of three)nassesseasures.
All three test measures used had strong psychometric properties of \aaiidlity
reliability. The study was designed to see if high inter-rater agreemedtlzoul
achieved. The authors found that high rates of agreement were possible, but more likel
when developmental norms were provided and when ICF codes corresponded to only one
test item. Ogonowski et al. (2004) consequently suggested that the ICF agga codin
system could lead to better and more balanced views of children (than standardized
testing alone), especially those who have a spectrum diagnosis (whicHas srthe
presentation of rare disorders in children). For children with spectrum diagresEsEt
could provide “essential information about the severity of the underlying condition in
terms of its impact on functioning,” which is something that current standardized
measures are unable to do (Ogonowski, et al., 2004, p.354).

In a follow-up study to Ogonowski et al. (2004), Kronk, Ogonowski, Rice &

Feldman (2005) also looked at inter-rater reliability in assigning ICHifies &
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Participation codes based on a structured parent interview with built-in deesitgdm

norms to reference during coding. The authors achieved good to excellentielrabil
identifying and rating severity of areas of need for the children in thg gudnk et al.,
2005). This study supports the use of a parent interview to evaluate selectelicAd&ivi
Participation in children with special health care needs. A structured patesutaw,

like the one created by Kronk et al. (2005), will be used in the present study to assess
Activities & Participation and Environmental Factors in children with raserders.

Using parent report to obtain information about the child’s activity limitations and
participation restrictions will be necessary in many cases, becaushiltiren will either

be too young or unable to report for themselves. The main benefit of the structured
interview is that the questions can be directly mapped to one ICF code, so that based on
parent response it should be fairly straightforward to determine whetheotigat ¢
represents an area of need for the child. For example, if the parent is askediéHow

does your child concentrate?” and responds “He’s six and he can’t even concengrate |
enough to listen to a story,” then the examiners would indicatéoitizding attention

(d160) is an area of need for this child. To determine how severe the impairment is and
which gqualifier to assign to the child, the developmental norms provide guidance about
what is appropriate for each age range (see Table 4 based on Kronk et al., 2005).
Mapping codes to only one item on the checklist and including developmental norms for
reference purposes should help strengthen inter-rater reliability foFa@ Ycbased

checklist as demonstrated by Kronk et al. (2005).
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Table 4. Sample Developmental Norms for Structured Parent Interview

Need? | Qualifier| 9m -2y 2-5y 5-12y 12-21y

Focusing Attention responds | listens to| school
(d160) (concentration, to name, | stories | work
freedom from listens to

distraction) stories

How well does your

child concentrate?

(Kronk et al., 2005)

In a separate study by Ibragimova, Bjorck-Akesson, Granlund, Lillvist, &
Eriksson (2005), in field trials using published ICF checklists in Sweden, the authors
found that even with a standardized measure, subjectivity of ratings emerged. For
example, as mentioned above, because clinicians tend to focus on functionality, they
were far less likely to select environmental barriers such as negttiudes of
professionalge4) as contributing factors to Participation restriction in areas such as
school educatiorfd820) orschool life and related activitigsl835). This perspective is
important to keep in mind so that all aspects of functioning are considered as possible
contributing factors; however, the extent to which this is done by individual clinisians
bound to have an effect on reliability, so guidelines for coding must be madetexplici

The feasibility of using an ICF-CY-based checklist in clinical pcactvas
evaluated in a study by Ibragimova, Granlund, & Bjorck-Akesson (2009). Clinicians
were asked to evaluate the functioning of children using the checklist aaéskead to
give their subjective opinion about the tool’s feasibility. Clinicians reportecalhtieat
the tool was feasible for use in clinical practice, but did report difficsiégssing
information related to other professions. For the present study, this should not be a

problem because only codes related to speech, language, and swallowing wiltteel sele
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for use. Additionally, the majority of respondents in the Ibragimova et al. (20@8) s
reported that using an ICF-CY-based checklist was helpful for obtainiogpprehensive

view of the children assessed. The Ibragimova et al. (2009) study shows promise for the
utility and feasibility of an ICF-CY-based tool for use in clinical picec However, two
limitations of the study are that the feasibility findings were all dasesubjective

measures (i.e., open-ended questions posed to clinicians) and that the population of
children assessed was not described. Both of these limitations may makeult daff
compare the results obtained by Ibragimova et al. (2009) to findings from teatpres

study.

Possible Limitation of the ICF Coding System

Part of the feasibility portion of the current study will assess inforniadyability
of the ICF-CY to capture the range of severity of impairments in functioomghfldren
with rare disorders. Strong test-retest reliability has been ettadllby others for coding
Activities & Participation over time (Battaglia et al., 2004). Additionaltythe same
study, ICF coding was shown to be sensitive enough to document subtle changes in
health status (Battaglia et al., 2004) indicating that the ICF coding frarkeauld be
useful for capturing such subtle changes in functioning in children in the presint st
However, a limitation to documenting changes in health status was noted in aystudy b
Bonanni et al., (2009). In that study, ICF-CY codes were used with children with
Angelman syndrome. Results from assessments with this population indicatedsthat it
possible to find ceiling effects with the ICF-CY. For example, for one child iattiuy,

seizures were already coded as a severe impairment, so when seizilyernamsened
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there was no way to document this change in severity using the ICF-CY. Thisis a
potential problem for the current population of children seen by the NFRD who often
experience neural degeneration leading to severe impairments in functioning.
Consequently, the usefulness of the ICF-CY for the population of children with rare

disorders will be evaluated in the present study.

ICF Coding Challenges

Despite its potential limitations, the overwhelming impression from climscia
who are using the ICF in the field is that it is applicable and clinicallipgufe a range
of populations (Kronk et al., 2005; Simeonsson, 2009; Threats, 2007; Westby, 2007).
However, there are still several concerns that need to be addressed bycamghering
its use. In addition to some of the issues related to coding raised previouslgrénere
additional challenges including the need for broader-based assessments, ways
differentiate capacity from performance, additional consideration=fting
Environmental factors and Personal factors, and the importance of parentipezspe
ICF coding. Each of these issues will be discussed below.

Moving beyond assessing body function§&irst of all, many clinicians have a
very narrow lens for evaluating their patients. McLeod & McCormack (2007)wvedie
the content of available speech assessments and found that the majority of these
assessments assessed only Body Functions (e gait&and Speech Functioasd
b320Articulation Functiony McLeod & McCormack (2007) refer to Lollar &
Simeonsson (2005) who indicate that although body function is important, a focus on

functional improvement, observable in daily activities, is also necessargenng that

30



improved functioning is often viewed as a measure of progress. Consequently, using the
ICF-CY framework for assessment may be beneficial to help clinicarsder and
incorporate Activities & Participation and Contextual factors into assest and

treatment (McLeod & McCormack, 2007; Simeonsson, 2009).

The importance of evaluating contextual factors was demonstrated in aymipt st
examining the functional profiles of children with Tourette’'s syndrome usingRCY
guestionnaire. In the study, Meucci, Leonardi, Zibordi, & Nardocci (2009) found that
Environmental factors often accounted for the difference between performance and
capacity in the children who were assessed. In other words, many childrentudthe s
were able to perform better in life situations with environmental facigahan they
were able to without environmental facilitators. This finding underscores themee
assess Environmental factors and target them as part of the treatmentqaasebe
enhancing facilitators in the environment may have a direct and positive impact on a
child’s performance and participation.

Considering the presence and interdependence of contextual factors (including
Environmental and Personal factors) can help clinicians more fully detetimaim@pact
of disability and functioning on the patient’s quality of life (Cruice, 2008). #saent
procedures that consider the patient’s quality of life may result in improwadese
provision for individuals with disabilities (Cruice, 2008; Meucci et al., 2009).

Differentiating capacity from performance. Another coding issue is
differentiating performance from capacity. For each Activitiesa&iBipation
component code, clinicians are directed to rate both performance or “what indivddual

in their current environment” (WHO, 2007, p. 230) and capacity without any assjstance
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defined as “the highest probable level of functioning that a person may reach...in a
uniform or standard environment” (WHO, 2007, p. 230). Determining capacity in
speech-language domains with standardized testing is somewhat difficuliséeca
communication in a standardized environment would likely be very artificial (@tda

& Larkins, 2008). To remedy this difficulty, O’Halloran and Larkins suggest

administering the Communication Activities of Daily Living (CADL-2; Huoild, Frattali,

& Fromm, 1998); however, that measure is not appropriate for the age range in this study
Substituting available, authentic measures of communication, some of which are
suggested by Westby (2007), could suffice to measure capacity.

Coding Environmental factors. In the future, operationalizing the process of
coding Environmental factors will be necessary. In a study by Bat&gia(2004),
determining the presence of Environmental factors was shown to be relasisg)yoat
the authors found it difficult to assign a severity qualifier and determine fattor was
a facilitator or a barrier. For the domain of Environmental factors, @imscneed to
consider that for any individual, Environmental factors may be negative or positive in
nature and may be assigned any severity qualifier. For example, in ahstudyaluated
the clinical usefulness of the ICF-CY for characterizing the Aotisi& Participation and
Contextual Factors (i.e., Environmental and Personal factors) for childiefnain
tumors, the authors suggested that for children with a life-threatening diagnosis, all
Environmental factors may be seen as facilitators (Ajovalasit et al.,.20083 authors
citedrelationships(formal and informal) (E3ttitudes(E4), technologiegE1) and
service facilitiegE5) as important facilitators. The results may be due to some inherent

bias in the study by Ajovalasit et al. (2009), but the finding is important to consides f
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relevance to the present study in which many of the children also have ldéstiing
diagnoses.

In addition to simply having barriers (negative Environmental factors) or
facilitators (positive Environmental factors), a given Environmentabfazgn sometimes
be a barrier and a facilitator for the same child depending on the contexgliBataal.,
2004). For example, a child whose parents (dBiflediate familybelieve that they
should talk for him so he does not get fatigued may be helping him, but at the same time
they (e31dmmediate familymay be restricting his participation in life situations and
conversations with others. Depending on the context, the child’s family (@Bi€diate
family) may be considered a facilitator or a barrier.

In order to clarify Environmental factor ratings, Howe (2008) provides detaile
examples of what kinds of Environmental factors can be evaluated by speeclgéangua
pathologists. For example, in the Environmental factor chaptéati(al Environment
and Human-made changes to Environméitackground sound” is discussed as both a
facilitator and a barrier (WHO, 2007). For example, it could be a facilitator gna m
with Parkinson’s disease who will increase his volume level in the presence of
background noise. However, it may be characterized as a barrier for an indiviithual
hearing impairment, because it will further impair their ability to pgudite in
communicative interactions. Thus, Environmental factors need to be examined in
relation to the individual with the health condition, the individual’s functioning, and the
context.

Personal factors.Another issue that has been raised in the ICF literature is how

important it is to differentiate Personal Factors from functional states \@ssessing
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using the ICF (McCormack & Worrall, 2008). For example, if the given chaistater
such as hyperactivity existed before the onset of the health condition, then it would be
considered a Personal Factor. However, if it did not exist before the onseheéttie
condition then it may be considered part of the disease and consequently a functional
condition. This is relevant to the population being studied and young children in general,
because the early onset of the disease may make it difficult to difféedmiaveen these
two concepts. Since there are no specific codes for Personal Factors, npSafjeant
Personal Factors in the patient’s records is critical. Once Persataidare identified,
their interactions with Environmental factors are important considerabomieatment
planning (Howe, 2008). For example, “a personality trait, an example of a personal
factor, can influence a person’s self-perception of the benefit of havirayiadnaid, an
Environmental factor” (Howe, 2008, p. 35). Assessing and documenting Personal
Factors should help clinicians create appropriate and individualized treatment
recommendations.

The importance of parent perspectivesincluding parents in evaluation
procedures is critical when assessing young children (Crais, 2010), bumpiagant to
recognize that all evaluators have certain biases. Work by Thomas-Stonetin©Odds
Robertson & Rosenbaum (2009) indicated that parent ratings of child needs and
improvement after speech-language therapy (outcome measures)lgeateakted the
domain of Participation more than any other. For example, parents tended to notice
changes in functioning related to areas suatbpasmunicatior(d3),learning and
applying knowledgédl), andnterpersonal interactions and relationshi(t/). The

clinicians in the same study tended to focus more on Function-related ggatstar
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areas such asice and speech functio(is3) andmental functions of languadb167).
Thus, parent input in assessing Activities and Participation needs and the childesgrog
may be necessary for clinicians to consider and monitor functioning in domains other
than Body functions. As suggested by Thomas-Stonell et al. (2009), the use of an ICF-
CY-based outcome measure and parent report would help orient clinicians to those more-
forgotten domains when planning treatment and tracking efficiency of senkee$ of
the previous sections has reviewed the coding challenges that must be overeacie by
clinician who develops an ICF-CY-based tool until a formal coding guide isedreat

In response to the need for a formal coding guide, the WHO and the American
Psychological Association (APA) are scheduled soon to jointly publishrtieedural
Manual and Guide for the Standardized Use of the ICF: A Manual for Health
Professionals This manual should clarify the ICF for clinical use (Ma et al., 2008). For
example, in the upcoming manual, coders are directed to consider inteligadddy
Function rather than an Activity (McCormack & Worrall, 2008). Coders were
previously unsure how to approach intelligibility. Considering that it is medh&ased
on interactions with people, it could possibly be coded as an Activity limitatibarrat
than a Body function impairment. Unfortunately, the APA resource is not yetldeaila
to the general public. However, several important points, reviewed by Threats (2008),
will help direct the development of the survey tools used for the current project mgcludi
(a) how to interpret Activities & Participation codes, (b) how to interpretatigpand
performance codes for Activities & Participation, and (c) how to documenityav&ng
the qualifiers. Coders are also given the following advice (a) “if a givda does not

make sense, do not use it”; (b) “if two codes always end up having the same meaning use
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only one of them”; and (c) “If a code is too vague, the clinician may work with their
facility to develop ‘within facility use only’ subcodes for an item” (Thse@008).

Formal coding guidelines would be very helpful, but in the absence of a coding manual,
developing operational definitions and coding consistently will be critical.

In sum, there has been limited use of and information about the ICF-CY for
assessing speech and language skills in children due to the absence of fér@#}H IC
based tools, a formal coding system manual, and the perceived functionalitgeot cur
standardized assessments. The purpose of the current study is to testytlud afilit
ICF-CY based checklist for use in clinical practice. This tool proposes to overoame s
of the limitations of current standardized assessments by more agcoragsuring and
coding progress or regression in patients undergoing treatment for these disordbe
future, the coding system could be extended for use with other disciplines and used
internationally to help collect data especially on rare disorders. Moredataldren’s
functioning at different disease stages may help clarify diagnostliensaspecify
disease subtypes, document facilitators and barriers to treatment anchresuk i
appropriate treatment recommendations. This project will specificallyibdeshe
reliability, feasibility, and comprehensiveness of an ICF-CY-baseddoalinical use in
assessing and providing speech, language and swallowing treatment recations for
children for whom standardized testing is difficult. The focus of this study is on
answering one research question:

1. How feasible is using an ICF-CY based checklist in clinical practice?
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CHAPTER 3
METHODOLOGY
The proposed research question was investigated in part through interactions with
patients of the Neurodevelopmental Functions in Rare Disorders team (NBE)a
Mory, M.A. and her clinical supervisor, Lisa Domby, M.S., completed the datztofe
process and were added to the IRB application for the research team as individuals w
had access to the data for the longitudinal project operating out of the UNC School of
Medicine. In addition, pilot data were collected by both clinicians usinggektst in
one preschool and two schools for children with disabilities in Guatemala during a
service-learning trip organized by Lisa Domby through the Division of Speech and

Hearing Sciences at the University of North Carolina at Chapel Hill.

Participants

The sample size for the study was 7 children from the NFRD team and 10
children from Guatemala. Once the research proposal was approved, thénegsearc
planned to assess any children with pre-scheduled appointments with the NFRD team
between January and March 2010. Children were seen on January 25, February 8,
February 15, March 1 and March 15, 2010. During that time period, all children who
were scheduled to be seen by the speech-language pathologist were includedidythe st
Each of the children seen after February 15, 2010 (including all the childremseen i

Guatemala) was assessed individually using the updated version of thesti{sekli



Appendix B). Most of the North Carolina participants in the study were patients
returning for follow-up with the NFRD team, but a few were new patients. Howave
the returning patients the majority had not had a formal speech-langugpdienaat

their previous visit. Participants in Guatemala were selected by teasttethe speech-
language pathologist based on concerns in the areas of speech, language or both. All

evaluations in Guatemala took place between March 8, 2010 and March 12, 2010.

Checklist Development and Coding

The checklist was developed and modified several times during data collection.
Initially, codes from the ICF-CY manual were selected from the componeBtedyf
Structures, Body Functions, Activities & Participation, and Environmentairiatar use
based on their perceived relevance to speech, language, or swallowing behaviors in the
population of children with rare disorders. In the first version of the checklisy, evée
that could have relevance to any speech, language, or swallowing areaslwdesd in
the checklist. This was done with the idea that after the checklist was usedirher
of codes could be reduced to form a “core set” that included only the most commonly
used codes (McLeod & McCormack, 2007; Westby, 2007; Threats, 2007; Ma et al.,
2007). In terms of formatting, the 41 Body Structures codes and the 89 Body Functions
codes were grouped by category (e.g., Voice and Speech Functions) and tistie wi
idea that the qualifier (i.e., 0,1,2,3,4) could be selected for each necessary code based on
the child’s needs. For the 94 Activities and Participation codes, the structueatl par
interview developed by Kronk et al. (2005) was used as a model. For example, the

guestion “How well does your child understand language compared to other children
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his/her age?” was developed to assess areas of need for 7 different Adivitie
Participation codes including d310 Communicating with—receiving spoken messages,
d3100 Responding to the human voice, and d3101 Comprehending simple spoken
messages. In addition to the developmental norms given on the Kronk et al. (2005)
parent interview, more detailed communication developmental norms were added to the
checklist based on skills listed on the Vineland Adaptive Behavior Scales (SpBaitav

& Cicchetti, 1984).

For the 41 Environmental factor codes, five questions were developed to identify
potential Environmental factors. Each question referenced a particuianssct
Environmental factor codes from which one or several codes could be selectedrbase
the child’s individual needs. To assess the Environmental factors chapter 1 Panducts
Technology, parents were asked “Is your child currently using assistiveotegy of
any kind? Do you (and your child) find that helpful?” In addition, space for observations
and noting any Personal Factors was also included at the end of the checklistheAfte
first version of the checklist was created, pilot data collection began. Chaades m
during the data collection process are described further in the Results section.

During the coding for each child for the components of Body Structures and
Functions, relevant codes were selected from the subset of codes on the chaeklist ba
on their specific relevance to the particular patient during the evaluatienofltlse case
history, observation, direct assessment, and parent report were the formsnadtivior
for selecting the codes for each child. According to the ICF-CY (WHO, 2007i)p. xx
“with young children and those with limited verbal skills, the primary caeegan serve

as a proxy respondent.” As mentioned above, some Body Function impairments may be
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linked to specific structural impairments, but many will not (Westby, 2007hetétwas
an obvious body structure impairment that corresponded to the body function
impairment, it was coded. For example, if a child had unilateral tongue wea&kB283 (
tongug that interfered wittarticulation functiongb320), the tongue weakness was coded
as an impairment in Body Structures. In the absence of a clear structupainesmor
in the case of a structural impairment so broad as to not be informative (e.g,,doigin)
the functional impairment was coded. When there was no clinically obvious impairment
for a structure or function, those codes were not selected for coding.

Body Structure impairments can be coded with up to 3 qualifiers. The severity of
the impairment was coded®(gualifier), but the % and & qualifiers for type and
location of impairment, respectively, were only coded if it was deemed appedpyitte
evaluator. In the previous example, where the child had an impairment in the Body
structure s3208ngue using three qualifiers may be helpful. Using three qualifiers can
indicate that théongue(s3203) is moderately impaired (2), due to aberrant dimensions
(4), on both sides (3). The child would be assigned the code s3203.243 to characterize
the tongue impairment. Impairments in Body Functions were coded using théyseveri
qualifier, where O indicates no impairment and 4 indicates complete impairment.
Operational definitions based on the Procedural Manual for each of these guatiier
determined, but were also approximately aligned with the Standard Deviation eqgtsval
proposed by Simeonsson & Lollar (2006), whenever possible. These standards are

included below as a guideline.
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Table 5. Qualifiers Related to Standard Deviations and Population Frequency

Standard Deviation Population Frequency

0=no problem <1 s.d. 0=no problem 68%

1=mild problem -1 to -1.5 s.d. 1=mild problem 26%
2=moderate problem -1.5 to -2.5 s.d. 2=moderate problem 2%
3=severe problem -2.5 to -3.0 s.d. 3=severe problem 1%
4=complete problem >-3 s.d. 4=complete problem <1%

(Simeonsson & Lollar, 2006)

In order to evaluate Activities & Participation and Contextual factors (i.e
Environmental and Personal Factors), the parent questionnaire discussed above was
utilized. This parent questionnaire was modeled after the questionnaire used bytKronk e
al. (2005), shown in Table 4. The questionnaire linked questions directly to ICF codes to
determine areas of need (in the domains of Activities & Participation and Qaaitex
factors) for the child. All areas of need were then assigned a geyaiifier using
developmental norms as a guideline (Kronk et al., 2005). Although several ICF-CY
studies (e.g., Meucci et al., 2009; Thomas-Stonell et al., 2009; Ajovalasit et al., 2009)
have questioned the reliability of parent informants, many children who were geants
in the study were unable to self-report. Additionally, Kronk et al. (2005) asdeated t
“Standard assessments supplemented by parent interview can be used for reliable
coding.” Considering these factors, every effort was made to verifepoeted
behaviors through observation or direct assessment during the course of théoavaluat
As with the Body Structures and Function codes, Activities and Participatios ande
Environmental factor codes related to speech, language, and swallowing furations f
this population were selected. For each of the Activities and Participation coeess par
were asked an open-ended question written to correspond directly to the seleeted cod
For example, for the code d23hdnaging one’s behavipthe question was “How is

your child able to manage his/her own behavior?” Based on the parent response, the
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evaluator determined if that code represented an area of need for the child bthest |
was a need, then the appropriate qualifier(s) was applied. Needs in the Acivities
Participation domain were in part determined, as in Kronk et al. (2005), based on
developmental expectations. The behavioral expectations were determined in part by
using the Vineland Adaptive Behavior Scales (Sparrow, Balla & Citch®884). Items

from this measure were shown to be most easily mapped to ICF codes in a study by
Ogonowski et al. (2004). In addition, the structured questionnaire designed by Kronk et
al. (2005) was used as the model for the present questionnaire.

Relevant Personal Factors such as temperament, education, and upbringing were
noted at the bottom of the questionnaire based on observation or parent report. Though
the NFRD testing protocol may seem extensive, due to requirements withimtbeltli
protocols must be used. However, the comprehensive testing may be a strength
according to Watter, Rodger, Marinac, Woodyatt, Ziviani, & Ozanne (2008, p. 347) who
found that “multiple assessments—across disciplines and across ICF domains—provide
optimal description of performance in children.” The less extensive testiegybased
in Guatemala with less parent report allowed us to make an interesting ismmpeth
regard to ease of coding. This issue will be discussed in the results section.

There is some controversy as to how to interpret the Activities & Pattanpa
and Environmental factor codes. For the purpose of this study, Activities & patiboi
were maintained in one list although they were interpreted broadly as a coambofat
individual and societal interactions. For example, recognizing that a domain like
communicatior{d3) represents individual activities as well as participation in society

could function to prevent evaluators from losing these two, distinct perspectives (i.e.,
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individual and societal), a concern expressed by O’Halloran & Larkins (2008).
Environmental factors were coded alone, not linked to other components, which is one
option suggested by the ICF Manual (WHO, 2007, p. 239).

The combination of formal standardized, informal and ICF-CY-based testing
protocols were used to test the proposed research question. In order to increase
reliability, the process of developing operational definitions and speofficg
procedures will need to be described further for clinicians who will use th&€\G
based tools. The two clinicians (Lisa Domby and Jenna Mory) who assessed tlea childr
attempted, but were unable to calibrate the coding system with each ahesdef
clinic-specific constraints. Since inter-rater reliability using ICF-CY checklist was
not established, the process of collecting data and assigning codes and gjt@lifier
characterize functioning and identify areas of need for each child ecloyathe NFRD
team and in Guatemala will be presented in a descriptive manner.

Procedures

The standardized speech-language evaluations were administered with each
NFRD patient, when possible, in accordance with the established test protdoadée T
assessments included (a) a brief, informal parent interview, (b) an om@-mot
examination, based on the Kaufman Speech Praxis Test for Children, Part 1—Oral
Movement Level (Kaufman, 1995), and (c) one of the following speech-language
assessments: the Clinical Evaluation of Language Fundamentals, Fouih ECELF-

4, Semel et al., 2003), the Clinical Evaluation of Language Fundamentals—Preschool,
Second Edition (CELF Preschool-2, Wiig et al., 2004), or the Preschool Language

Scale—Fourth Edition (PLS-4, Zimmerman et al., 2002). Occasionally addlitiona
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measures such as the Goldman-Fristoe Test of Articulation, Second Edition @a&dm
Fristoe, 2000) were employed, as needed. In addition to these assessmebks(lie |
based checklist and interview were used to evaluate and code the present level of
functioning for each patient. Further details about the development of the ICF-CY
checklist are included below.

In Guatemala, the Bilingual Early Language Assessment (BEL&eHe
Baigorria, 2006-2007), a non-standardized evaluation tool was used to assess the
children’s receptive and expressive language in the context of basic totihzd@are
cross-culturally relevant. The BELA was created by early childhood exdada
monitor the development of basic and early language concepts for bilingualrcimildre
both of the child’s languages. This measure was selected for use in Guab&Talse
it is a free tool that was designed to be culturally appropriate for any tlhild a
preschool developmental level. While the tool is not standardized, it does give the
administrator a general idea of the child’s skill level and is particuteneficial in
identifying blocks of skills that are undeveloped. In addition to administeringEhé
to the children in Guatemala, the children’s areas of strength and needtednesiag
the ICF-CY checklist. These ratings were completed based on skills desbeshsiuring
the evaluation, observations from the evaluation and occasionally teacher or parent

report.
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CHAPTER 4
RESULTS & DISCUSSION

This project was initiated to begin development of a tool that incorporates the
ICF-CY framework and that could be useful for assessing, monitoring progress, and
helping create functional goals for intervention for children with rare raktatisorders.
As a secondary benefit, the checklist was utilized with ten children witclspee
language impairments in a language other than English. The resulvs séc¢his paper
summarizes and comments on the process of creating and modifying the instrument, as
well as presents pilot data and several case studies that demonstrateume im'sr
potential usefulness and limitations in clinical practice. In this section fiise twol
with the NFRD team and in Guatemala is summarized with a presentatiofirofraey
pilot data. The benefits and limitations of the tool and the ICF-CY framework fan use

clinical practice are also discussed.

Checklist Modification

The first version of the checklist was a good start; however, after only a few
attempts at using the extended version of the checklist, it became obvious thaetleere w
simply too many codes for the tool to be used in this clinical setting. After that
realization, the unpublished ICF-CY Speech, Language and Communication core set

created by Eva Bjork-Akesson and Ylva Segnestam was used (with permissied)ce



the number of codes in the domains of Body Functions and Environmental factors. All
17 Body Functions codes from the core set were included, in addition to 8 other codes
relating specifically to feeding and swallowing. This resulted in aghénom 43 to 25
codes, making that section much more manageable. Additionally, the Body Functions
portion of the checklist originally had quite a bit of overlap with the Activities and
Participation content, so reducing the number of Body Functions effectivelyededuc
redundancy in the checklist. The list of Environmental codes to choose from contained
41 codes. Using the list of communication Environmental factors from the Bjork-
Akesson and Segnestam core set reduced the number of codes to 17. The core set was not
used to help reduce the number of Body Structure codes because it did not contain any.
Instead, the number of Body structures codes from the original version of tdkéisthe

was reduced from 41 to 25 by excluding several more obscure brain regions and several
codes related to bone and muscles. No codes were deleted from the Activities and
Participation section of the checklist because even after using the dheiklithe first

few patients on the NFRD team, it was obvious that the Activities and Partinipa¢as

were yielding some of the most useful information about the children. In addmese, t
items had the least overlap with the standardized tools utilized. Children séen by

NFRD team after February 15, 2010 and all of the children seen in Guatemala we
assessed using the final version of the checklist. See Appendix A for a conpErthe
Body Structures and Functions codes that were included in the original and revised
versions of the checklist. The complete final version of the checklist can be found in

Appendix B.
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During the data collection phase of the project, it was determined that formal
statistical analyses would not be performed due to several limitations mghirtie
constraints and a reduced number of children scheduled to be seen by the NFRD team
during the course of the study. However, in the absence of formal statistes;rgptive

presentation of the findings is offered.

Using the ICF-CY Checklist in Chapel Hill with the NFRD

The timeframe set aside for the study was during the months of January,
February, and March 2010. Seven children were seen by the NFRD team in these
months. These children ranged in age from 1 year 11 months to 14 years 11 months, with
a mean age of 7.4 years and a standard deviation of 4.5 years. Their diagnoses included
Tay Sachs Disease, X-linked Adrenoleukdystrophy, Late Metachromatic
Leukodystrophy, Acute Lymphoblastic Leukemia (ALL), Pelizaeus Merzbdzisease
(PMD), Sanfilipo Syndrome, and Specific Language Impairment. Table Glpsovi
demographic information for study participants. The initials of each child hawe bee
changed to protect the identities of the patients. Following that are géneirays and
two case studies that demonstrate the clinical usefulness of the ICF-&¥ dexklist
for evaluating children with rare disorders.

Table 6 NFRD Patient Characteristics

Patient Age at Evaluation | Diagnosis Treatment course

(Return or New) (Gender)

1. KM (R) 9;1M Tay Sachs Transplant

2. KS (R) 8,8 M ALL Transplant 09/06

3. TS (N) 8;1M Behavior/Lg n/a
processing/SLI

4. TX (R) 14;11 M X-linked ALD n/a

5. KI(R) 4,9 M Pelizaeus Transplant 2/06
Merzbacher Disease
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(PMD)

6. BM (R) 1;11M Sanfilippo Transplant 07/09
Syndrome, Type A

7. BE (R) 4;1 F Late MLD n/a

General Findings

In Chapel Hill, using the checklist to work with children who have degenerative
diseases, who can have any combination of symptoms, allows the unique pattern of
deficits along with their impact on activities and participation for that iddai child to
be recorded and hopefully easily monitored over time. Additionally, the detailed
Activities & Participation interview section allowed us to detail the ihp&aeach
child’s functional limitations on their participation in daily activities amaniake an
appropriate diagnosis for one child. Without having such detailed questions readily
available, it may have been difficult to identify specific, functional areaarget in
intervention for this population of children. After the checklist was revised, it was
relatively easy to use in clinical practice as a supplement to standiareszieg. It also
allowed for a more comprehensive evaluation of each child’s speech-langudigs abi
and limitations in their natural contexts. Table 7 summarizes the codtpseast® each
child and adds any comments related to benefits and/or problems discovered diwring eac
evaluation.

Table 7. Summary of NFRD Results

Child | Codes Assigned Possible Benefits  Problems Noted

1. KM | b110.2 Consciousness -Incorporating -What can be
b1561.3 Visual perception Activities and considered severe
b1565.3 Visuospatial perception Participation in one case may
b163.3 Basic cognitive function information could| not be as severe as
b164.4 Higher-level cognitive help create another case

function participation- -Is absence of skill

b1670.3 Reception of language based goals coded as n/a or 4-
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b1671.3 Expression of language complete
impairment?

2. KS | d230.1 Carrying out daily routine | -Good language | -Absence of codes
d240.1 Handling stress and demandskills, but poor | for Resonance in
d7.1 Interpersonal interactions and | pragmatics skills | ICF-CY

Relationships discovered
d71040.1 Initiating social interactionghrough parent
d750.1 Informal social relationships| interview

3. TS | bl1448.2 Working memory -Comprehensive | -No ICF-CY codes
b1642.2 Time management evaluation helped for texture
b1670.1 Reception of language confirm a avoidance
b1671.2 Expression of language | diagnosis of SLI
d175.1 Solving problems and identify the
d177.1 Making decisions impact of the
d210.1 Undertaking a single task | child’s language
d220.2 Undertaking multiple tasks | impairment on
d230.1 Carrying out daily routine | daily functioning
d71021.1 Maintaining social

interactions
d720.1 Complex interpersonal
interactions
d750.2 Informal social relationships
d820.1 School education

4. TX | d110.3 Watching -Description of | -Limited
d140.3 Learning to read abilities in information about
d145.3 Learning to write context vision status so
d163.2 Thinking difficult to know if
d220.3 Undertaking multiple tasks apparent areas of
d550.2 Eating need due to low
d720.2 Complex interpersonal vision, low

interactions language skills or
d730.2 Relating with strangers both
b1670.2 Reception of language
b3300.1 Fluency of speech
b3302.2 Speech of speech
b5102.2 Chewing
b5103.2 Manipulation of food in the
mouth
5. Kl d133.3 Acquiring language -Clear example of -Motor limitations

d155.1 Acquiring skills

d210.3 Undertaking a single task

d310.1 Communicating with-
receiving spoken messages

d330.3 Speaking

d815.2 Preschool education

how a goal
targeting
Environmental
Factors could
directly impact
communication

e125.3 Barrier in Technology (AAC

(providing access

may prevent child
from being able to
demonstrate
knowledge
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b5105.2 Swallowing to AAC)

6. BM | d120.1 Other purposeful sensing | -Personal factors| -Motor limitations

d130.3 Copying (temperament- | may prevent child

d131.2 Learning through actions witlshy, slow to warm from being able to
objects up to people) may fully demonstrate

d133.2 Acquiring language hinder child’s knowledge

d137.2 Acquiring concepts ability to benefit

d1550.2 Acquiring basic skills from therapy,

d163.2 Thinking limit

d210.1 Undertaking a single task | communicative

d230.1 Carrying out routine opportunities

d310.1 Communicating with-
receiving spoken messages
d330.1 Speaking
d550.3 Eating
d560.2 Drinking
d71040.1 Initiating social interactions
d880.1 Engagement in play
b147.2 Psychomotor functions

7. BE | d110.3 Watching -Facilitative -Children
d133.4 Acquiring language benefits of dependent on tube
d137.3 Acquiring basic concepts | environmental feedings may be
d155.4 Acquiring skills factors more or less
d163.4 Thinking -Possibility to included at
d175.4 Solving problems make mealtime, but
d177.4 Making decisions recommendations coding system
d310.3 Communicating with- to increase does not include
receiving spoken messages| activities & much detail for
d330.4 Speaking participation in coding
d550.4 Eating preschool participation in this
d815.3 Preschool Education area
e115+3 Products and Technology
(AAC)

e320+3 Friends

Case Studies
Case 1 (K.S))
K.S. was diagnosed with Acute Lymphoblastic Leukemia (ALL) in April 2006 at
the age of 4;9. He underwent cord blood transplant as part of his treatment in September

2006 at the age of 5;3. He has been followed by the NFRD team for evaluation of
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neurodevelopmental function since transplant. His most recent evaluation (and his
participation in this study) was in January 2010 at the age of 8 years 8 months. The
speech-language evaluation consisted of a brief oral motor examination nilcalCli
Evaluation of Language Fundamentals, fourth edition (CELF-4, Semel, Wiig, &&ec
2003), and the researcher-created ICF-CY parent interview and checklist.

Results indicated no abnormalities on the oral motor exam. On the CELF-4,
K.S. received standard scores of 111, 110, and 116 (where 85-115 is the average range)
in the areas of Core Language, Receptive Language and Expressive Language
respectively. While K.S.’s scores on the standardized measure place him irhthe hig
average range for language skills, through the course of the ICF-CYiemtdris father
identified three areas of need that were not obvious to the clinicians in the corgtext of
standardized evaluation. His father indicated mild difficulties waitnying out the daily
routine (d230.1) handling stress and other psychological demgi@<0.1), and
difficulty with interpersonal interactions and relationshi§'.1). More specifically,
initiating social interactiongd71040.1) anchformal social (peer) relationship(sl750.1)
were more difficult for K.S. While all of K.S.’s areas of need were mild andhgubge
was in the average range according to standardized testing, his fatireeddhere are
some breakdowns in his ability to participate in several daily activities and abity
to use his language skills effectively to actively participate in his schdwigsetf
intervention were provided, it could be focused on helping K.S. improve his peer
relationships by learning how to initiate with peers as well as learneiggies to self-
regulate, self-prompt, and self-direct daily routines using visual supporti-tailse No

other areas of need in any other domain were noted through the interview.
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Using the ICF-CY based checklist in this case allowed the clinicians be pro
beyond the level of Body Functiong¢eptive(b1670) anagxpressivéb1671)language
functiong to find out how K.S. was using his language skills in his daily life and in
natural environments. Through the course of the interview, pragmatic use of language
and language memory emerged as potential areas to target in interventionptireas
typically covered on standardized measures. In K.S.’s case, the milditnstaf his
pragmatic functions of language could in part have resulted from being ill foakeve
years of his young life and simply not being able to interact or learn howetaghtvith

peers due to his immunosuppressive status.

Case 2 (B.E.)

B.E. was diagnosed with Late Metachromatic Leukodystrophy (MLD) in April
2008 at the age of 2;2. She did not undergo cord blood transplant, but has been followed
by the NFRD team to evaluate her neurodevelopmental function since diagnosis. She
was most recently seen in March 2010 by the NFRD team (and participated in the study
at the age of 4;1. Due to B.E.’s restricted use of vision, motor control, and speech output,
the speech-language evaluation consisted primarily of parent intervieegieaureport
throughout the interview enabled the team to complete a Preschool Language Scale
fourth edition (PLS-4, Zimmerman, Steiner & Pond, 2002) protocol to detail B.E.’s
current abilities. Some of B.E.’s highest receptive language skills, edpoyther
mother included being able to anticipate what is happening and using eye cogéere or
and/or searching for sound sources with her eyes to see what is happening arolmd her.

terms of expressive language abilities, B.E. uses differential vocahzasmiling,
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laughing, and snorting sounds to express pleasure and displeasure when igterdctin
her family or when sounds, objects, or actions are presented. B.E.’s ageestjsvaies
on the PLS-4 were 2 months for Auditory Comprehension, less than 1 month for
Expressive Communication, and 1 month for the Total Language score.

Functionally, many skills on the ICF-CY checklist were rated as severe
impairments or limitations; however, using the ICF-CY checklist altbthe clinicians
to identify areas where B.E. could potentially participate more activelplandareas
where she is being included as a result of others’ efforts. Currently, B.Egs be
followed by an Alternative and Augmentative Communication (AAC) team and
consequently has regular accesswitch-operated toysvhich allow her to participate in
play (e115+3). B.E. also has a bieind at her preschool that does not like to leave her
alone and is constantly interacting and sharing enjoyment with her (e326#®yever,
one area that could be targeted in intervention is more active participation in her
preschool educatiofd815.3), which is currently limited both by her communication
impairments as well as her motor limitations. Based on that finding, a rezafation
was made to start using Voice Output switches with repeated story-lisesglines so
that A.D could activate the switch as part of a circle time activity.

In B.E.’s case, the ICF-CY was useful in identifying factors in her envieoihm
that were already facilitating her participation. In addition, othexsai@target in
intervention to increase participation were identified and recommendatioasnaee to

target those areas.

53



Using the ICF-CY Checklist in Guatemala in Preschools and Schools f@hildren
with Disabilities

Ten children were seen in Guatemala by graduate students, Jenna Mory and
Audrey Lewis, and Speech-Language Pathologists, Lisa Domby anceJ4tiin the
month of May 2010. The children evaluated ranged in age from 3 years to 19 years, with
a mean age of 6.2 years and a standard deviation of 4.7 years. Each of the children was
evaluated using the Bilingual Early Language Assessment (BELA, 20062 Each
child was selected by their teacher or the speech-language pathol@ydr to provide
baseline data to help with classroom and speech-language recommendations. All of the
children were tested individually in a vacant classroom in each of their scAdas.
diagnoses included Down Syndrome, Cerebral Palsy, Speech Impairment, leanguag
Impairment, Learning Disabilities, and possible Traumatic Brain InjiB})( Below are
general findings and two case studies that demonstrate the clinical useffitieis tool
for evaluating children in Guatemala. Table 8 provides demographic information f
Guatemala study participants.

Table 8 Guatemala Patient Characteristics

Patient Age Gender Diagnosis

1.K 7 M Speech/Language Impairment
2.D 5 F Cerebral Palsy

3.G 5 F Down Syndrome

4. T 5 M Hearing Impairment

5.L 5 F Cerebral Palsy

6. M 19 M Speech/Language Impairment
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(Possible Traumatic Brain Injury)
7.C 7 F Speech/Language Impairment
8.S 3 M Speech/Language Impairment
9.A 3 M Speech Impairment
10.B 3 M Speech/Language Impairment

General Findings

In Guatemala, the checklist was particularly helpful in identifyingtéitrons in

Participation and obtaining baseline measures of functional and activity ilmsat

These baseline measures were reported to the Speech-Language B&tholtg area

to provide targeted intervention to the children based on their functional limitations.

Providing a general inventory of areas of skills and needs will allow thelspeec

Language Pathologist to easily identify areas to target for eachashitell as a way to

monitor progress as intervention continueable 9 summarizes the codes assigned to

each child and adds any comments related to benefits and/or problems discoveged dur

each evaluation.

Table 9. Summary of Guatemala Results

Child | Codes Assigned Possible Benefits Problems Noted
1. K | d350.2 Conversation -Deficits not -Lack of information
e585+2 Education system demonstrated on and absence of paren
b1670.2 Reception of BELA assessment, | SLP, or teacher report
language other areas of more| limited number of
b320.1 Articulation functions | advanced skills codes that could be
evaluated with assigned
checklist highlighted
areas of need
2.D | d3102.1 Comprehending -Speech problem -Lack of information,

complex spoken message
d330.2 Speaking

smay be limiting

child’s ability to

limited detail
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d350.3 Conversation
€310+3 Family
b1670.1 Reception of language
b1671.3 Expression of
language
b320.2 Articulation functions
b7.2 Neuromuscular Movemen
related functions

practice and learn
language (spoke
only in 1-2 syllables
at a time due to poo
respiratory support)

|

[®X

3. G | d130.2 Copying -Interaction with -Lack of information,
d137.2 Acquiring basic peers observed in | limited detail
concepts classroom which -Split in receptive and
d210.2 Undertaking a single tasklemonstrated impagtexpressive language
d310.3 Communication with- | of language abilities, but both
receiving spoken messagesnpairment on peer | severe so no way to
d330.3 Speaking interactions differentiate this in
d350.4 Conversation assigning codes
d7.3 Interpersonal interactions
and relationships
d750.3 Informal social
relationships
d815.3 Preschool education
d880.3 Engagement in play
b1670.3 Reception of language
b1671.3 Expression of language
b320.3 Articulation functions
4. T | d1332.3 Acquiring syntax -Degree of hearing | -Hearing loss may lea
d220.3 Undertaking multiple loss can link directly| to inconsistent abilitie$
tasks to Body function depending on context
d310.1 Communicating with- | area and qualifiers | (noise level), but only
receiving spoken messages abletoratein 1
d330.3 Speaking context
b230.2 Hearing functions
$250.2 Structure of middle ear
5.L | d133.3 Acquiring language -Importance of -Lack of information

d310.3 Communicating with-
receiving spoken messages
d330.3 Speaking

d710.3 Basic interpersonal
interactions

d815.3 Preschool education
e125.3 Lack of technology for
communication (AAC)
e410.3 Attitudes of family
b156.1 Perceptual functions
b167.3 Mental functions of
language

environmental
factors to prognosis

from parents, teacher,
or SLP so limited
detall
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b3.3 Voice and speech functior
b320.3 Articulation functions
b7.3 Neuromuscular movemen
related functions

S

|

6. M

d133.3 Acquiring language
d137.3 Acquiring basic concep
d140.3 Learning to read
d145.3 Learning to write
d163.3 Thinking

d210.3 Undertaking a single tas
d310.3 Communicating with-
receiving spoken messages
d330.3 Speaking

d350.3 Conversation

d7.3 Interpersonal interactions
and relationships

d820.3 School education
d835.3 School life and related
activities

e535.2 Lack of speech-languag
services

e585.2 Lack of targeted
instruction (necessary
modifications)

b167.3 Mental functions of
language

b320.3 Articulation functions

-Personal factors
sndicated desire to
interact and high
level of stimulability
for articulation
5K

je

-Lack of information
about development

and history of possiblg

TBI

7.C

d133.3 Acquiring language
d137.3 Acquiring basic concep
d210.2 Undertaking a single tas
d310.3 Communicating with-
receiving spoken messages
d330.3 Speaking

d350.3 Conversation

d7.3 Interpersonal interactions
and relationships

d820.3 School education

d835.3 School life and activities

e585+2 Facilitative school
setting

b140.2 Attention functions

b167.3 Mental functions of

language

b320.3 Articulation functions

b7.2 Neuromuscular movemen

related functions

-Personal factors of
distractibility and
slpersistence observe

D

|

-Lack of information
about early
ddevelopment of
speech/language, no
parent report
-Split in receptive and
expressive language
abilities, but both
severe so no way to
differentiate this in
assigning codes
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|

8.S | d130.2 Copying -Personal factors -Temperament of chilg
d133.3 Acquiring language (avoidance made it difficult to
d210.1 Undertaking a single taskehaviors) and fully assess his
d240.2 Handling stress motivators noted abilities
d310.2 Communicating with- | during evaluation
receiving spoken messages -Communication
d330.3 Speaking impairment created a
d350.4 Conversation lot of frustration and
d750.2 Informal social made handling stress
relationships difficult
d815.3 Preschool education -Environmental
d880.3 Engagement in play factors can be
e585+3 Facilitative school facilitators/barriers
placement at the same time
e310.1 Family attitudes

9. A | d1331.2 Combining words -Articulation skills | -Unable to observe
d1332.2 Acquiring syntax are inhibiting child’s| child interacting
d310.2 Communicating with- | ability to learn and | directly with peers
receiving spoken messages practice more
d330.2 Speaking advanced language
d350.3 Conversation as well as participate
d7.2 Interpersonal interactions | actively in his
and relationships preschool and play
d815.2 Preschool education | with peers
d880.2 Engagement in play
e310+3 Facilitative family
b167.2 Mental functions of
language
b320.2 Articulation functions

10. B | d1331.2 Combining words -Child repeated -Child has ability to

d1332.2 Acquiring syntax
d137.3 Acquiring basic concep
d210.2 Undertaking a single tas
d310.3 Communicating with-
receiving spoken messages
d330.3 Speaking

d720.3 Complex interpersonal
interactions

d815.2 Preschool education
d880.2 Engagement in play
e310+2 Facilitative family
b1670.2 Reception of language
b1671.3 Expression of languag

everything so has
great imitation skills

factor)

-Child’s mother
works with him
(facilitative
Environmental
factor)

sKPersonal/prognostic

repeat complicated
structures, but is not
using those structures
productively or
functionally (only way
to code that is through
personal factors)
-Picky eater, but no
way to specifically
code this through ICF
CY

-Further observation g
child with peers
needed to fully assesg

guality of interaction
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Case Studies

Case 1 (J.)

J. was a 5 year old little girl with a diagnosis of Cerebral Palsy. She was in her
first year of attending a school for children with disabilities in thegallaf Santa Maria
de Jesus. She participated in the Bilingual Early Language Assessiaeal) (B/hich
yielded a measure of receptive and expressive language skills. Since pexigmemor
teacher report was available, many of the skill areas that could beeglsaese either
impossible to assess secondary to lack of informationdatmpganddrinking) or due to
J’s limited motor skills (e.gcarrying out a daily routing The examiners did their best
to use observation during the evaluation to appropriately rate J's abilities ascbare
need.

On the ICF-CY overall, J was given severe ratings in the areasrdhfl functions
of languaggb167.3) reception of languagé1670.3) an@xpression of language
(b1671.3). Itis suspected based on the results of the BELA and clinician judgment that J
has greater overall receptive language skills than expressive languagjeldiNever,
since both skill areas are severely impaired, it is not possible to make timistidis by
using the checklist alone. Additionally, another factor that may have limgexbiity to
show us her knowledge in certain areas was the severe impairnaeintutation
functions(b320.3) resulting from dysarthria associated with Cerebral Palsy. J's
articulation was extremely labored and consisted at most of two syllaylesgath unit.
Of the Activities and Participation areas, specific areas of neednwerd forpreschool
education(d815.3-severe restrictiorgngagement in plafd880.3-severe restriction), and

interpersonal interactions and relationships (with strangéd3)30.3-severe restriction).
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It is assumed that these restrictions in participation could be due to both motor and
communication considerations. Additionally, two Environmental factor codes weste us
based on information obtained from the SLP working at the school. &tratdes of
individual immediate familynembers was noted as a severe barrier (€410.3) due to
reports that in J’s first years of life she was understimulated, becatrsedrception

that because of her motor limitations she also had cognitive limitations. Additighel
lack of availablealternative and augmentative communication metlieti25.3) is
currently restricting J’s ability to fully participate through commundaand play in her
school and home environments.

In J's case, the ICF-CY was helpful to identify environmental modificatiwats t
could be put into place to maximize her participation. In addition, it allowed us to
establish a pre-treatment baseline of current skills, which would have keen le
comprehensive using only the BELA. Several limitations of the systemidemtified
with this case study as well. Some limitations include the difficultytofgatems when
the child has concurrent motor involvement that restricts participation, regmadlthe
child’s communication abilities. Another limitation was the impossibilitshimi the
framework to show differential grades of severity, which in the case oftsfseguage
pathology, may be necessary information for the interventionist. This suggests that
supplementing the checklist with some non-standardized or standardized test qould hel
the SLP to know more information about those skill areas (i.e. receptive and express
language). Additionally in this case, parent report, teacher report, antctass
observation were not possible so it was helpful to know that the checklist can still be

used, but should be done so with caution. Those extra sources of information
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undoubtedly could provide a wealth of information and richness to the description of any
child, so whenever possible those sources should be used in conjunction with the

checklist.

Case 2 (S.)

S. was a 3 year old little boy who attended a preschool affiliated with the
organization “Pequenios, pero listos” (Let’'s Be Ready) in the town of Alotenango,
Guatemala. He participated in the BELA assessment of receptive andsexpre
language skills at his preschool and was accompanied during the evaluation by his
mother. Before the evaluation the Speech-Language Pathologist for the sefsiog J
Witt, reported that the child was able to say a few words mostly consisting of
reduplicated syllables, had some imitation abilities, but that he primariypeseting
with vocalizations of “ah” to request. He also reportedly is starting thstated when
people do not understand him and a diagnosis of Apraxia of Speech is being considered.

During the evaluation, some of the most valuable information obtained included
the behaviors that S. demonstrated when tasks were hard for him. At the beginning of the
assessment with easier receptive language tasks, he was able torattierig a
participate. With more language based and later-developing receptive scaroept
almost all of the expressive concepts, S. tried to leave the room, started cryiggt and
other toys out to play with instead of focusing on the presented task. The behaviors S.
demonstrated when his production abilities were tested could be noted under personal
factors. In addition, S. would consistently attend during book sharing activities so thi

substantial motivator, related to books, could be noted under personal factors as well.
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These behavioral observations would be important for a clinician to consider when
structuring intervention for S.

Additionally, throughout the evaluation the following Activities and Participation
areas were ratedopying(d130.2-moderate limitationjqcquiring languag€d133.3-
severe limitation)acquiring concept$d137.2-moderate limitation could be related
somewhat to inability to express knowledgequiring basic skill§d1550.2-moderate
limitation), acquiring complex skillgd1551.3-severe limitationyindertaking a single
task(d210.1-mild limitation with familiar routine directions with cuasjgdertaking
multiple taskgd220.3-severe limitationhandling stress and other psychological
demandg€d240.2-moderate limitation related to inability to express himself),
comprehending simple spoken mess#&d&$01.1-mild limitation)comprehending
complex spoken messad@d8102.2 or .3-moderate to severe limitati@pgaking
(d330.3-severe limitationjamily relationshipgd760.2-moderate restrictiomreschool
education(d815.3-severe restriction) ardgagement in plafd880.3-severe restriction).
In terms of Environmental factors, a substantial facilitator was noteddor th
communication servicge585+3) that S. will receive and a mild barrier was noted with
theimmediate familye310.1) because the mother tends to anticipate S.’s needs rather
than encouraging him to request desired items.

Overall, using the ICF-CY checklist with this family and in the preschoohgett
where we could observe peer interactions allowed us to gain more information about how
S. is limited by his communication impairment. It is likely that with sssfté Speech-

Language Services focused on production abilities, some of S.’s avoidance behdiviors
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decrease and his participation in daily activities will increase, betausdl be better

able to communicate.

Limitations

In Chapel Hill, the ICF-CY checklist was a useful addition to the speedudae
assessment protocol. However, there were some limitations that were noiegisst t
data were collected. First, there were some areas that examiners waitdd but
could not, because those areas do not exist within the ICF-CY framework. Stiraseof
areas included children who had resonance problems (e.g. hypernasality, ajtyonas
history of otitis media, and/or presence of texture sensitivity during fgedinese are
all areas that if coded may be targeted in intervention and may be consideeathnent
or may affect the way treatment is conducted; therefore having theraldedd code in
the future may be important.

Additionally, since the ICF-CY checklist was designed to be based on parent
report, when parents were unavailable or could not provide information about the child’s
activities and participation, completing the checklist accurately walkeolging. This
happened many times in Guatemala, but because information could be collected by
observation and teacher report, completing the checklist was possible. However, in
Guatemala it was also more difficult to collect personal information inaiuoirth dates,
case history, and/or parent report, which limited the number of areas that theezgam
felt they could complete confidently, especially related to Environméaudtdrs, feeding
and swallowing, and family relationships. In the absence of parent repors, alsea

difficult to know for several of the areas where motor abilities are required to
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demonstrate understanding (ecgtrying out a daily routing whether the child

understood the task, but was unable to complete it independently. In addition, knowing if
the child is able to complete tasks with moderate assistance or if the chiltlis tana

perform the task at all, is useful information. In these cases, where Eeritwas

limited, direct observation of the child in play activities and with peers was fourel t

the best indicator of areas of need, with or without referring to the developmemntal nor
embedded in the interview form. Completing the checklist without parents is notlviewe
as optimal practice, however, and it would be beneficial whenever possible to gaih pa
input.

Another limitation of the checklist was the time it takes to complete. Although the
second version of the checklist was much easier to use, if direct observation was
necessary due to lack of parent report or if there were many children tosezday,
adding the checklist to the list of things to do could be overwhelming. However, the tim
that was spent completing each checklist yielded valuable informatieadbrchild seen
and consequently demonstrated the benefits of using the tool. Hopefully, in further
research and practice in clinical use and with planful modifications, the tiadeg to
complete the checklist will decrease.

Although the checklist was developed and tested by the same two clinicians,
many coding challenges were discovered as the checklist was put intal clsec
Overall, the absence of a formal coding system made coding difficult, butdditioaal
time and attention, coding rules could be developed for individual checklists and with
practice used quickly to evaluate children. Below some difficulties thatobserved

are discussed with possible solutions.
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One of the first coding challenges was figuring out what information to use to
select the appropriate qualifier. Some of the qualifiers were very easigtd Isased on
standardized or objective measures. For example, for one of the children who had
hearing thresholds at 50dB, indicating a moderate hearing loss, he consequeividre
a moderate qualifier ihearing functionsWhen examining expressive and receptive
language, standard scores can be used to select qualifiers, which would maigselec
mild, moderate, or severe impairment relatively straightforward. Fatdhmin of
Activities and Participation, developmental norms were included in the parertanter
form to serve as a guideline for determining the appropriate qualifier. Tooss were
shown to be useful in achieving inter-rater reliability in the studies by Kroalk €005)
and Ogonowski et al. (2004), but seemed to be much less helpful for use with the children
with rare metabolic disorders. This could be because the majority of theenhilglthe
NFRD team are far off the normal developmental trajectory and mostiiogkiiks
represent severe limitations on Activities and Participation. For theseechilésing
developmental norms, parent report and direct observation of the child in the natural
environment (possible in Guatemala) seemed to provide good information about the
child’s abilities. In addition, operationalizing the observation process fanaatag
gualifiers may occur naturally in clinical practice where one clini@aevaluating all of
the children over time.

Thinking about how many of the children with rare disorders had severe
limitations or restrictions in activities and participation, it is importantalize that
some areas may be impossible to assess. For instance, due to task-ne#iedsvia

abilities, clinicians sometimes wanted to assign a rating between tegodas (e.g.,
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moderate-severe). In addition, it was often difficult to know whether to codencert

items as “not applicable” or as complete impairment (qualifier of 4) thadl canlbe
formally assessed (either in a clinical setting or due to motor tiong or were very
advanced. In general, if the child could not be evaluated for the skill in the clinic room
and the parents could not report on the child’s participation or if the skill was very
advanced for the child (e.g., Reading for a 1 year old), then no code was assigned and
“n/a” was written out to the side of the code or group of codes.

Another consideration related to coding was that formal evaluation tools
occasionally limited the information that was available for coding. Fonpbea with
one child in Guatemala, the receptive and expressive language measure, thalBELA
not show that the child had any deficits. Had the child been observed in the classroom or
doing grade level work, because of the clinicians’ impressions interaatimgpim, it is
likely that some areas of need would have emerged when asked to perform task®e clos
his chronological age level. Thus, it is important to consider the value of observing th
child in all natural environments or at least eliciting parent report about trezeta
obtain a more well-developed representation of the child’s abilities and needs.

The last challenge discussed here is the problem of using the ICF-CYisthieckl
compare across children. This was more of a concern with the NFRD, becausé most
the children seen there have severe limitations in many areas, but one elidés s
limitation may not represent the same degree of severity in another childmsnake
evaluating the children with rare metabolic disorders, it may be betterasure only
within child variation as opposed betweerchild variation since the degrees of severity

may vary widely in this population due to individual disease course. That being said,
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groups of within children ratings may be the best way to present data aetinational

level until more strict coding guidelines or specifications are developed.

Treatment Recommendations

In the initial planning of the project, comparing the types of treatment
recommendations made from evaluations performed in the Fall without the ICRHCY w
the ones from the Spring using the ICF-CY was going to be part of the scope of this
project. The purpose of that would have been to see if using the ICF-CY checklist during
evaluations helped to create more functional recommendations and/or more
recommendations more heavily focused on increasing access to actidties a
participation. This analysis did not take place, however, because the patients seen ove
the designated periods of time did not have enough similar characteristics to foe able
compare them nor were two visits for the same patient scheduled in each ofdhe targ
time slots.

In the absence of a formal comparison, it was noted that once the examiners
started talking about the Activities and Participation areas from R« often they
decided that more could be done to facilitate active participation. For examtpléhe
child described in Case 2 from the NFRD, the examiners recommended a voice-output
switch in order for B.E. to have more active participation in her school setting. This
switch was to be used by programming repetitive lines from stories or songs tor he
activate during group activities. While B.E. luckily already had adoeswitch-
activated toys in her preschool, voice-output switches could increase the level of

interaction that she could have with others since having a switch with voice-outmlt coul
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lead to more responses from others. Overall, recommendations using the ICF-CY
checklist tended to focus first on ways to increase the child’s participatspecific

daily activities, which often provided a context for targeting needed body funeons
well. Without the ICF-CY, the focus on how the child’s abilities enable or reftant
participation may easily be lost; instead focusing only on the speech and language
functions the child has out of context. Targeting goals within an authentic routine or

activity is likely to help the child participate more actively in those rostinghe future.

Clinical Applications

There were several important clinical applications that emerged from this
research. Chiefly, the ICF-CY framework was found to be incredibly usefatdating
functional goals to target areas of activities and participation. Watframework in
mind, clinicians can think about the ways that what they target in intervention caa have
direct impact on the child’s quality of life and ability to participate attivedaily
activities.

Additionally, on the NFRD research team, there is a need for a systemrthat ca
help document disease progression in the children who have rare disorders. Using the
ICF-CY checklist to document affected areas and progression of deficits enaiteas,
could serve as a way to compare children on the international level where stadlardi
measures simply do not exist. In the USA, many standardized speech-language
evaluations exist, but in other countries if tools exist they would not be the same ones

used here in the United States. Thus, the ICF-CY checklist could facibragacison of

68



disease course as it is tracked and updated over time for each child, consolidating dat
from different children for each rare disorder with researchers arouncttee w

In Guatemala, something that emerged from the evaluations was that none of the
children seemed to have a 1 tol correspondence while they were counting. Although this
was noted on the ICF-CY checklist as a problem with learning basic conclptera
issue emerged suggesting that the way the concept of counting was being taugite wa
learning as opposed to learning in a way that would generalize. Based on thmg tofcki
these concepts across children, a problem with the curriculum was identified and the
speech-language pathologist there has decided to help teachers incapesateay of
teaching counting into teacher education. Without noting the skills of theseltrerchi
across different villages and with a variety diagnoses, this generdlrtray not have

emerged.

Future Research

From this preliminary study, several future areas of need have emelajed te
use of an ICF-CY based checklist in clinical practice. First, more longalicksearch is
needed to determine the usefulness of using within-client ratings to trdckanitor
progress or decline depending on the patient population. At the NFRD, the pattern of
skill decline would be extremely helpful to document natural disease progresdion a
speed of progression as well as any changes or reversals in the poogresgting from
successful treatment. In Guatemala and in other areas that do not have Enmaage

evaluation tools, the ICF-CY checklist could be used to identify baseline behaviors and
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document progress as a result of intervention and to continue to monitor all areas of
speech, language and swallowing to determine future areas of need.

Other studies could focus on comparing treatment recommendations and goals
before the use of the ICF-CY checklist in clinical practice comparddaftiér using the
checklist. One could assume that goals developed prior to using the ICF-&Kisthec
may have related more to areas of Body Function, whereas after usingaklestbeals
may be more functional or related to specific areas of Activities andipation.

Lastly, in the absence of a formal coding manual, which is still in development,
specific coding rules may be developed for use with the speech-lan@igey
checklist from this study. If a formal rule set is developed, the cheatlitd then be
tested for inter-rater reliability. It may also be helpful to testdratar reliability to see
if the checklist would be reliable for use in assessment and progress-moratiniies

completed by individual clinicians.

Feasibility and Justification for Use in Clinical Practice

The feasibility of the ICF-CY checklist for clinical use has been eteduaithin
this study, acknowledging its limitations and suggesting some recommendations f
improving the ICF-CY checklist for clinical settings. Feasibilitysvessessed by
evaluating difficulties learning the coding system, the possibility loeamg reliability
between clinicians, and the additional time required to complete the checltligaeh
client. Based on the study findings, using an ICF-CY checklist to cldsaitional
limitations in children with rare disorders or any speech, language pswaldl disorder is

strongly encouraged.
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APPENDIX A: Changes to Checklist

Codes Removed from Final Version of
Checklist

Codes Retained in Final Version of
Checklist

Body Structures

s1101 Structure of midbrain

$1102 Structure of diencephalon

s$1105 Structure of brain stem

s$120 Spinal cord & related structures
s220 Structure of eyeball

s430 Respiratory System

s4303 Muscles of respiration

s520 Structure of esophagus

s710 Structure of head and neck region
s7100 Bones of cranium

s7101 Bones of face

s7102 Bones of neck

s7104 Muscles of head and neck region

Body Structures

s110 Brain

s1100 Structure of cortical lobes

51103 Basal ganglia & related structures

s1104 Structure of cerebellum

s1106 Structure of cranial nerves

s240 Structure of external ear

s250 Structure of middle ear

s260 Structure of inner ear

s310 Structure of nose

s320 Structure of mouth

s3200 Teeth

3202 Structure of palate

s$32020 Hard palate

32021 Soft palate

s3203 Tongue

s3204 Structure of lips

s330 Structure of pharynx

s340 Structure of larynx

s3400 Vocal folds

s430 Structure of respiratory system

s5 Structures related to the digestive
system

s7 Structures related to movement

Body Functions

b110 Consciousness

b122 Global psychosocial functions
b1400 Sustaining attention

b1401 Shifting attention

b1402 Dividing attention

b1403 Sharing attention

b1440 Short-term memory

b1441 Long-term memory

b1448 Working memory

b1470 Psychomotor control

b152 Emotional Functions

b1520 Appropriateness of emotions
b1521 Regulation of emotions
b1522 Range of emotion

b1560 Auditory perceptual functions
b1561 Visual perceptual functions
b1562 Visuospatial perceptual functions

Body Functions

b140 Attention functions

b144 Memory functions

b147 Psychomotor functions

b156 Perceptual functions

b167 Mental functions of language

b1670 Reception of language

b1671 Expression of language

b230 Hearing functions

b3 Voice and Speech Functions

b310 Voice functions

b320 Articulation functions

b330 Fluency and rhythm of speech
functions

b510 Ingestion functions

b5100 Sucking

b5101 Biting

b5102 Chewing
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b163 Basic cognitive function

b164 Higher-level cognitive functions

b1640 Abstraction

b1641 Organization and planning

b1642 Time management

b1643 Cognitive flexibility

b1644 Insight

b1645 Judgment

b1646 Problem-solving

b16700 Spoken language

b16701 Written language

b16702 Sign language

b16703 Gestural language

b1672 Integrative language functions

b176 Mental function of sequencing
complex movements

b210 Seeing functions

b2304 Speech Discrimination

b235 Vestibular functions

b240 Sensations associated with hearing
vestibular function

b3100 Production of voice

b3101 Quality of voice

b3300 Fluency of speech

b3301 Rhythm of speech

b3302 Speed of speech

b3303 Melody of speech

b340 Alternative vocalization functions

b3401 Making a range of sounds

b4 Respiratory system

b440 Respiratory functions

b4400 Respiration rate

b4401 Respiratory rhythm

b4402 Depth of respiration

b735 Muscle tone functions

b7358 Muscle tone functions (oral)

b760 Control of voluntary movement
functions

b7601 Control of complex voluntary

movements
b7602 Coordination of voluntary
movements
b761 Spontaneous movements

b765 Involuntary movement functions

b5103 Manipulation of food in the mouth

b5105 Swallowing

b51050 Oral swallowing

b51051 Pharyngeal swallowing

b51052 Esophageal swallowing

b7 Neuromuscular Movement-Related
Functions
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APPENDIX B: Checklist Final Version

Child’s Name: Evaluator:

Year Month Day

Date of Evaluation:

Date of Birth:

Chronological Age:

[Activities and Participationl.ook at performance in current environment
0 no difficulty 1 mild difficulty 2 moderate diffigity 3 severe difficulty 4 complete difficult

What does your Code | Nee | Qualifier | 9m <2y 2 <5y 5<12y
child like to do? d

12<21y

1. Learning & di

Applying
Knowledge

Watching d110 Y/N | 01234 Turns eyes and
(attending to head towards
visual stimuli) sound;

Do you notice watches for 5
your child sec

watching the
world around
him/her?

Other d120 YIN |[01234
purposeful d1200 |Y/N |{01234
sensing (d1200 | d1201 |Y/N |01234
Mouthing,
d1201
Touching) How
does your child
explore his/her
environment?

Copying How d130 Y/N | 01234 | gesture, sound, chore; complex
does your child action complex | chore

learn a new skill? phrases
Does s/he imitate
you?

Learning d131 YIN| 01234 imitates
through actions complex
with objects actions

(shaving)

Acquiring d133 Y/N | 01234 | sounds/ combining | refining
language(d1330 | d1330 | Y/N | 012 34 | gestures (<1); | words; syntax
Acquiring single | d1331 | Y/N | 01234 | acquiring asks
words or d1332 | Y/N | 01234 | single words at questions;
meaningful least present —
symbols, d1331 50 by 2yrs ing;
Combining possessive
words into S; reg. past
phrases, d1332 tense
Acquiring
syntax) How
well is your child

learning

essentially
adult-like
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language?

Acquiring
concepts (basic)
How well is your
child learning
basic concepts?

d137

YIN

01234

colors

Learning to
read/write How
would you
describe your
child’s reading
and writing
skills?

d140
d145

Y/N
Y/N

01234
01234

recognize
letters &
common
signs

reads
simple
stories;
writes
reports

reading for
information

Acquiring skills
How well does
your child learn
new skills?
(d1550 basic —
waving in
response or
d1551 complex-
playing games)

d155
d1550
d1551

YIN
YIN
YIN

01234
01234
01234

basic
games

games
requiring
decision
making;
sports

Thinking
(playing pretend)
How well does
your child come
up with new
ideas on his/her
own?

d163

Y/N

01234

Solving
problems How
well does your
child solve
problems?

d175

YIN

01234

stool to
climb

academic
& social
issues

Making
decisionsHow
well does your
child make
decisions?

di77

Y/N

01234

Think
about what
could
happen
before
doing
something

2. General Tasks|
& Demands

d2

Undertaking a
single taskWhat
types of
chores/tasks doe
your child do
independently?
Can s/he
complete a single
task? (go get
shoes)

d210

1

YIN

01234

1 step
directions

making
bed
take out
trash

prepare to
do
homework

Undertaking

d220

multiple tasks

YIN

01234

2 step
directions

set table
gather

complete
project
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Can your child
complete
multiple tasks
without constant
prompts? Follow
multiple
commands?

3 step
directions

trash

Carrying out
daily routine
How well does
your child carry
out daily
routines? (getting
dressed/ready)

d230

Y/N

01234

get ready
for
school,
self-care

Handling stress
and other
psychological
demandsHow
well does your
child handle
stress &
frustration?

d240

YIN

01234

tolerates
changes in
routine

controls
anger

controls
anger if
does not gef
own way

Managing one’s
own behavior
How well is your
child able to
manage and
control own
behavior?

d250

Y/N

01234

3.
Communication

d3

YIN

01234

How well does
your child
understand
language
compared to
other children
his/her age?
-Communicating
with-receiving
spoken message
-Responding to
the human voice
-Comprehending
simple spoken
messages
-Comprehending
complex spoken
messages
-Communicating
with—receiving
nonverbal
messages
-Communicating
with—receiving

'

formal sign

d310

d3100

d3101

d3102

d315

d320

YIN

YIN

Y/N

Y/N

YIN

YIN

01234

01234

01234

01234

01234

01234

no, bye-bye;

words,
sentences,
guestions

stories
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language
messages
-Communicating
with-receiving
written messages

d325

YIN

01234

How does your
child
communicate
with you? Does
he/she use words
babble, make
vocalizations?
-Speaking
-Pre-talking
-Producing
nonverbal
messages
-Producing
messages in
formal sign
language
-Writing
messages
-Conversation
-Using
communication
devices and
techniques

d330
d331
d335

d340

d345

d350
d360

YIN
YIN
YIN

Y/N

Y/N

YIN
YIN

01234
01234
01234

01234

01234

01234
01234

babble, words

sentence
short
conversati
ons, tells
basic
stories

5,extended
conversat
ions;
explains
ideas in
more
than 1
way

5. Self-Care

d5

Eating Tell me
about your
child’s feeding
skills.

d550

YIN

01234

eats solid
foods,
sucks/chews
on finger
foods, feeds
with
fork/spoon

utensils,
cutting
food;
chews
with
mouth
closed

preparing
sandwich

preparing
meal

Drinking

d560

Y/N

01234

drinks from
cup/straw

pouring

7. Interpersonal
Interactions and
Relationships

d7

YIN

01234

Family
relationships
How well does
your child
interact with
family members?
(parent-child,
sibling, extended
family)

d760

d7601
d7602
d7603

YIN
YIN
YIN
Y/N

01234
01234
01234
01234

parent-child;
looks for
familiar adults;
patty-cake

siblings

extended
family
relations
hips

How well does
your child relate
to people in
general?

-Basic

d710

YIN

01234

helps
others
when
needed

(Syrs);

under-
stands
indirect
cuesin

conversat|
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interpersonal
interactions
-Social cues in
relationships
-Initiating social
interactions
-Maintaining
social
interactions
-Complex
interpersonal
interactions
-Relating with
strangers

d7104

d71040

d71041

d720

d730

YIN

Y/IN

Y/N

Y/N

YIN

01234

01234

01234

01234

01234

adjusts
behavior
depending
on
audience

ion;
starts
conversa
-tions;
acts
appropri-
ately

with
strangers

How well does
your child relate
to/interact with
peers? -Informal
social
relationships
(peers)

d750

YIN

01234

parallel/
pretend
play; best
friend

complex,
inter-
active
play

8. Major Life
Areas

ds

How well does
your child do at
school? Is he or
she able to fully
participate in the
classroom and in
play?
-Preschool
education
-School
education
-School life and
related activities
-Engagement in
play

-solitary play
-onlooker play
-parallel play
-shared,
cooperative play

d815
d820
d835
dsso
ds800
dssol

ds802
d8803

Y/N
Y/N
Y/N
YIN
YIN
YIN

YIN
Y/IN

01234
01234
01234
01234
01234
01234

01234
01234

9. Community,
Social and Civic
Life

do

How does your
child participate
in the
community,
recreation
activities and/or
religion or
spirituality?

do10
d920
d9o30

Y/N
Y/IN
Y/N

01234
01234
01234
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Environmental Factors (.0 no barrier .1 mild bagrié2 moderate barrier, .3 severe barrier, .4 cetapl
barrier, +0 no facilitator, +1 mild facilitator, #+Boderate facilitator, +3 substantial facilitated, complete
facilitator)

1. Is your child currently using assistive techmgiof any kind? Do you (and child) find that heli¥fsee
el)

2. Are there conditions under which your child’saheg, speech, language, swallowing is better ase®

3. Is your child currently receiving Speech-Langriagrvices? If so, are you satisfied with thoseises?
(see e3,e4,e5)

4. Is your child currently in an educational plaesinthat supports his/her Speech-Language or smialip
goals and needs? Are you satisfied with those ces$9i (see e5)

5. Do you have a support system to help you meat gioild’s needs? If so, please describe. How do th
attitudes of these individuals help/hinder yould’kiprogress? (see €3 and e4)

Personal Factors noted:

Body Code | Need? Qualifier | Body Code Need? Qualifier
Structures Functions
1. sl 1. Mental bl
Structures Functions
of the
Nervous
System
-Brain s110 Y/N 01234 -Attention | b140 Y/N 01234
functions
-Structure | s1100| Y /N 01234 -Memory b144 Y/N 01234
of cortical functions
lobes -Psychomotor| b147 Y /N 01234
functions
(Specific mental
functions of
control over
motor and
psychological
events at the
body level)
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-Perceptual b156 Y/N 01234
functions
(Auditory,
Visual,
Visuospatial)
--Basal |s1103| Y /N 01234 -Mental b167 Y /N 01234
ganglia & functions of
related language
structures
-Structure | s1104 | Y /N 01234 --Receptionb1670 | Y/N 01234
of of language
Cerebellum
-Structure| s1106 | Y /N 01234 --Expressip1671 | Y/N 01234
of cranial of language
nerves
2. The Eye, | s2 2. Sensory b2
Ear and Functions and
Related Pain
Structures
-Structure | s240 | Y/N 01234 -Hearing b230 Y/N 01234
of external functions
ear
-Structure | s250 | Y/N 01234
of middle
ear
-Structure | s260 | Y/N 01234
of inner
ear
3. s3 3. Voice and b3 Y /N 01234
Structures Speech
in Voice Functions
and Speech
-Structure | s310 | Y/N 012314
of nose
-Structure | s320 | Y/N 012314
of mouth
--Teeth | s3200| Y /N 01234 -Voice b310 Y /N 01234
--Structure| s3202| Y /N 0 1 2 3 4 Functions
of palate
---Hard| s3202 | Y/N 01234
Palate 0
---Soft | s3202 | Y/N 01234 -Articulation | b320 | Y/N 01234
Palate 1 Functions
--Tongue| s3203 Y /N 01234
--Structure| s3204| Y /N 01234
of lips
-Structure | s330 | Y/N 012314 -Fluency and b330 Y/N 01234
of pharynx rhythm of
-Structure | s340 Y/N 01234 speech
of larynx functions
--Vocal | s3400| Y/N 01234
folds
4. Structure | s430 | Y/N 0 1 2 3 4| 5. Functions of | b5

of

the Digestive,
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Respiratory

Metabolic, and

System endocrine
systems
-Ingestion b510 Y/N 01234
functions
--Sucking b5100| Y /N 0123
--Biting b5101 | Y/N 012314
--Chewing b5102| Y /N 0123
5.Structures | s5 Y /N 012 34| -Manipulation| b5103 | Y/N 01234
related to of food in the
the mouth
digestive -Swallowing| b5105| Y /N 0123 ¢
system --Oral b51050| Y/N 01234
Swallowing
--Pharyngeal b51051| Y /N 01234
Swallowing
--Esophageal b51052| Y /N 01234
Swallowing
7.Structures | s7 Y/N 01 2 3 4 7. Neuro- b7 Y/N 012314
related to muscular
movement Movement-
Related
Functions

Environmental Factors
el Products and Technology

el15 Products and technology for personal usailg fiving
€125 Products and technology for communication
e3 Natural Environment and Human-made changesviocoement

€310 Immediate Family
e315 Extended Family
€320 Friends

€340 Personal care providers and personal agsistan

€355 Health professionals
€360 Other professionals

e4 Attitudes

€410 Individual attitudes of immediate family meare

e415 Individual attitudes of extended family mensbe

€420 Individual attitudes of friends
e5 Services, Systems, and Policies

e535 Communication services, systems, and policies

e585 Education and training services, systemspalicies
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