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Abstract: Augmentative and alternative communication (AAC) devices enable children and adoles-
cents (CAD) with communication disorders to communicate competently and develop friendships
through communicative competence (CC). Existing assessment tools are unable to indicate whether
CAD aged 0 to 18 years would competently use the subsidized AAC devices provided by the Min-
istry of Health and Welfare in Taiwan. This study, thus, aimed to develop an assessment tool by
using the International Classification of Functioning, Disability and Health (ICF) to measure CC in
dyadic communication among CAD using AAC devices. Five speech-language pathologists (SLPs),
five special education teachers, and four AAC experts (14 in total) selected codes relevant to the
four domains of CC via the Delphi method. Next, they categorized the selected codes into one of the
four domains of CC through a face-to-face expert panel. A total of 112 codes were listed in the tool
and fully classified into the four domains of CC. Among these, seven codes were concurrently placed
under two domains of CC. Consequently, this study developed an assessment tool by employing the
ICF for children and youth core set using universal qualifiers to measure the relative levels of CC in
dyadic communication among CAD who use AAC devices in their daily life.

Keywords: augmentative and alternative communication (AAC); international classification of
functioning, disability and health (ICF); communicative competence

1. Introduction
1.1. Augmentative and Alternative Communication (AAC) Devices in Taiwan

Taiwan, with a population of about 23.2 million people, is classified as a developed
nation; 66.3% of Taiwanese people over six years of age speak Mandarin, while 31.7%
speak the Taiwanese dialect [1]. An estimated 52,142 children and adolescents (CAD) in
the country live with disabilities, and about 43,156 of those aged 0 to 18 years were living
with intellectual and/or developmental disabilities (IDD) in 2021 [2]. CAD with complex
communication needs (CCN) secondary to IDD frequently benefit from augmentative and
alternative communication (AAC), including high-tech (e.g., speech-generating devices
[SGDs]) and low-tech (e.g., picture boards) AAC devices [3]. The MOHW subsidizes
the purchase of AAC devices, which are assessed and recommended by Type B assistive
technology evaluators (i.e., licensed speech-language pathologists, or SLPs) [4]. Although
Assistive Device Evaluation Report #12, proposed by the Social and Family Affairs Admin-
istration [SFAA] [5] of MOHW, is used for assessment and subsidies; this assessment tool is
not specific to CAD. Furthermore, it cannot indicate whether CAD aged 0 to 18 years would
competently use the subsidized AAC devices in their daily communication life [6]. Without
follow-up assessment tools, these subsidized AAC devices might be abandoned [6].
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1.2. The Current Assessment of AAC Devices

The ultimate goal of introducing CAD to AAC devices is to ensure they communicate
competently while using said devices [7]. Communicative competence (CC) facilitates the
realization of an individual’s fundamental needs, rights, and power of communication [8].
CAD also develop friendships through CC [9]. CC, as proposed by Light [10], contains four
domains: (a) linguistic, (b) operational, (c) social, and (d) strategic. Linguistic competence
refers to skills in one’s native language spoken verbally in the community, as well as the
symbols used on AAC devices that are learned, but not innately understood [11]. One’s
native language continues to be a primary input (i.e., understanding), while symbols are a
primary output (i.e., expression) throughout one’s life. Operational competence encom-
passes the technical skills needed to effectively implement motor control and use AAC
devices, including access methods (e.g., direct selection among a large set of messages and
sequentially programmed timed selection for messages) and the operation of the device’s
features (e.g., switches, volume control, coding systems, and output mode selection) [10,11].
Light, Beukelman and Reichle [11] argued that these skills require motivation (e.g., trusting
AAC devices), attention (e.g., attention to tasks requiring corresponding skills), and/or
cognition (e.g., understanding the required motor planning steps).

Social competence involves using social communication and pragmatic skills to meet
communication goals. It also includes interpersonal aspects of communication [3]. The
pragmatic skills entail initiating topics for conversation, repairing communication break-
downs, exchanging communication turns (i.e., turn-taking), and terminating communi-
cation [3,11,12]. The interpersonal aspects of communication include demonstrating an
interest in one’s communication partners (CPs), actively participating in communication,
being responsive to others, putting CPs at ease, and developing a positive rapport with oth-
ers [11,13]. Finally, strategic competence encompasses a collection of adaptive skills that are
learned to compensate for internal restrictions (e.g., linguistic, operational, and/or social)
and/or external restrictions (e.g., CPs’ constraints and/or the slow rate of communication
when using an AAC device) [10,11,14]. For example, a speech-generated message (e.g., no)
from an AAC device might be used strategically to signal that a CP’s message cannot be
understood. All CPs need different adaptive skills over time in their daily communication
life [11]. In addition, the above mentioned four domains are interrelated [8,10]; that is, the
use of words, knowledge, judgment, and skills when using an AAC device concurrently
involves more than one domain of CC [15]. For instance, producing a speech-generated
message (e.g., help) from an AAC device to call someone’s attention and then directly
pointing to a color photo on the device to request a cup of water requires using all four
domains simultaneously. The steps needed to achieve the above mentioned action include
memorizing the color photos and the symbols they express (i.e., linguistic competence);
directly pointing to a color photo to make a request (i.e., operational competence); initiating
the request and actively communicating (i.e., social competence); and making an initial
sound to draw the CP’s attention to oneself (i.e., strategic competence).

CC is dyadic, learned, co-constructed, relative, and performance-based [8,16]. First,
CC is grounded in an interpersonal dyad (i.e., two CPs) or a group, rather than the indi-
vidual [14,16–18]. Each CP in the dyad alternately acts as the listener or speaker [19]. CC
develops through cooperation as a result of social interactions in communication dyads [20].
Second, CC is learned [16]. Dyadic CPs (e.g., a person who uses an AAC device and a CP)
must learn the appropriate communication repertoire, including when (and when not) to
talk and what to talk about with whom, when, where, and in what manner [21]. Light [10]
stressed that people who use AAC devices have to learn linguistic, operational, social,
and strategic skills to “speak” through their devices, and CPs have to learn diverse skills
(e.g., filling communication gaps) to communicate with those who use AAC devices [18].
Third, CC is co-constructed by CPs. It thereby actively facilitates communication for people
who use AAC devices and often passively participate in dyadic communication [16,22,23].
Fourth, CC is relative and dynamic [16]; it is not absolute or static [14], but rather varies
from high to low levels [18]. Perceptions of the levels of CC do not need criteria and



Behav. Sci. 2022, 12, 467 3 of 14

norms [14,18], and fluctuate according to diverse communication contexts (e.g., discussing
food) and dyads (e.g., participants A1 and A2) [16]. Fifth, CC is measured based on perfor-
mance [16]. CC is gauged during real-life communication [16], rather than in a standardized
or uniform setting [24]. Hence, CC should be measured among communicators (i.e., CAD
who use AAC devices), CPs (i.e., people who communicate with CAD), and others (e.g.,
family members, SLPs, and special education teachers) [18,25].

Currently, there are four assessment tools for measuring CC that have been assessed
in extant studies and in actual practice (please refer to Supplementary Materials for details),
including the Communicative Competence Rating Scale (CCRS) [26], the Communica-
tive Competence Scale (CCS) [27], the Communication Supports Inventory-Children and
Youth (CSI-CY) [28,29], and the Dynamic AAC Goals Grid 2 (DAGG-2) [30]. However,
considering the four domains and perceptions of CC (e.g., dyadic, co-constructed), each
of the above-mentioned tools has limitations. First, the CCRS, CCS, and DAGG-2 do not
reflect the perceptions of CC, which imply a dyadic, co-constructed characteristic. That
is, these tools focus on children and/or adolescents only, and fail to consider dyadic CPs.
Second, the CCRS, CCS, and CSI-CY were normed on 11–18-year-olds, 12–20-year-olds,
and 5–20-year-olds, respectively, but not on 0–4-year-olds. Furthermore, the DAGG-2
does not specifically address CAD, but rather people of various ages. Third, the CCRS,
CCS, CSI-CY, and DAGG-2 have been judged only by CPs and/or healthcare providers,
without any self-assessment from the communicators themselves (i.e., CAD who use AAC
devices). Fourth, the CCRS and CCS have been developed for specific research purposes
(research applications) and may be unfamiliar to global, multidisciplinary practitioners
and scholars. Moreover, definitions for each point of the Likert scale (i.e., strongly disagree;
disagree; neither agree nor disagree; agree; and strongly agree) for each listed assessment
item are lacking. Fifth, some domains of CC are not included in the CCS, which loosely
addresses strategic and social competence but does not deal with linguistic and opera-
tional competence. Moreover, the four domains and the nature of CC are not reflected in
these current assessment tools. In sum, existing tools for measuring CC cannot determine
whether 0–18-year-old CAD would competently use the subsidized AAC devices in their
daily communication life in Taiwan. Therefore, a universally accepted and standardized
tool for determining the potential benefits of subsidized AAC devices for CAD in Taiwan is
needed for social and educational services.

1.3. The International Classification of Functioning, Disability, and Health (ICF)

The International Classification of Functioning, Disability and Health (ICF) and the
International Classification of Functioning, Disability and Health for Children and Youth
(ICF-CY), officially endorsed by the World Health Organization (WHO), use a universal,
standardized language for clinical, public health, and research applications [31,32]. The
ICF and ICF-CY document the functioning of individuals by considering the interactions
between health conditions and contextual factors, and allow for consistent communication
about health and health care across the world in various disciplines and sciences [31,32].
The ICF-CY documents bodily functions and structures, activity limitations, participation
restrictions, and environmental factors emerging during infancy, childhood, and adoles-
cence [31]. Despite limited knowledge in applying the ICF-CY among CAD who use AAC
devices [33], several scholars [12,34] have suggested that the ICF-CY is very appropriate to
be applied to CAD. The ICF-CY can be used by service providers, consumers, and others
concerned with the health, education, and well-being of CAD [31], especially for describing
communication and social participation [35]. Four components—Body Functions (b), Body
Structures (s), Activities and Participation (d), and Environmental Factors (e)—are included in
the ICF-CY. The physiological functions of body parts are encompassed by Body Functions
(b), while anatomical body parts such as organs, limbs, and their components are subsumed
under Body Structures (s) [31]. The interactions of CAD in their families, schools, and
communities are focused on Activities and Participation (d) [36], while the physical, social,
and attitudinal environments external to CAD are Environmental Factors (e) [31]. However,
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personal factors (e.g., personal attributes) are not classified due to their associations with
extensive social and cultural variance [31].

The ICF-CY contains 1,645 alphanumeric codes (e.g., d132) [31,34,37] that are hierar-
chically organized at the first, second, third, and fourth levels of classification; they are
mutually exclusive (i.e., not sharing the same attributes) [31,34]. There are 522 codes in
Body Functions (b), 321 in Body Structures (s), 543 in Activities and Participation (d), and 259
in Environmental Factors (e) [31]. Five levels of universal qualifiers—(0) no impairment,
difficulty or barrier to (4) complete impairment, difficulty or barrier—in the ICF-CY are
used to document the severity or magnitude of the body’s functions and structures, activity
limitations, participation restrictions, and environmental factors using direct measurements,
observation, first-hand interviews, and/or professional judgment [31].

To improve coverage of the transitions across the lifespan, and for easier maintenance
and reduced redundancy of work, the World Health Organization [WHO] [38] announced
the merger of the ICF-CY and the ICF, and that the codes in the ICF-CY will be added to
the ICF. These codes in the ICF-CY were maintained as a specially derived classification
and linearization of the ICF, but no further updates were made. Scholars, e.g., [39,40]
concluded that CC can be measured through the ICF-CY, which offers a valid and reli-
able framework. First, potential assessment items can be converted from the universal
alphanumeric codes (e.g., d132) [41], and assessment items can be standardized from the
standardized language [37]. Second, the four domains of CC that determine the functioning
of CAD interact better with the four components of the ICF-CY rather than with a tradi-
tional focus on single outcomes [28,42]. Researchers e.g., [24,28,36,41] have concluded that
Activities and Participation (d) and Environmental Factors (e)—which contain codes related
to communication, with a focus on the interactions of CAD with their families, schools,
and communities—can better capture the performance of CC in an interpersonal dyad.
Third, the perceptions of CC (e.g., dyadic, co-constructed) meet the frameworks of the
ICF-CY [8,16]. Activities and Participation (d), a category focused on the interactions of CAD
in their families, schools, and communities, and Environmental Factors (e), centered on the
physical, social, and attitudinal environments external to CAD, consider the interactions
(e.g., co-construction) of both CAD and others (e.g., CPs) in daily communication life not
solely CAD. In addition, the five levels of universal qualifiers, which document activity
limitations, participation restrictions, and environmental factors, are relative and dynamic
(as opposed to absolute and static). The documentation—performed via direct measure-
ment, observation, first-hand interviews, and/or professional judgment—derived from the
ICF-CY is similar to the CC exhibited by CAD, CPs (e.g., family members), and healthcare
providers (e.g., SLPs). Simeonsson, Björck-Åkessön and Lollar [36] further established
that the CC of people in families, schools, and communities can be understood through
the ICF-CY.

However, administering these codes limits the use of the ICF-CY in specific healthcare
contexts and daily practices [37,43]. Simeonsson, et al. [44] and Pan, et al. [45] indicated
that obtaining a certain minimum number of codes is necessary for numerous groups and
settings. A core set is a selected set of codes that are relevant to most people with a certain
health condition or in a particular healthcare context; the codes comprehensively portray
people’s level of function [46–49]. A core set is an evidence-based shortlist, including a
brief core set (20–30 codes) and a comprehensive core set (70–100 codes) [37,50]. The core
set allows global, multidisciplinary practitioners and scholars to jointly establish minimum
standards for measuring functioning and health using clinical and multi-professional
assessments while considering environmental factors [34,43,48]. Bernabeu, Laxe, Lopez,
Stucki, Ward, Barnes, Kostanjsek, Reed, Tate, Whyte, Zasler and Cieza [34] and Pan, Hwang,
Simeonsson, Lu and Liao [45] found that the core set can, over time, quantify the severity
of impairments in Body Functions (b) and Body Structures (s), the limitations of Activities and
Participation (d), and Environmental Factors (e) or barriers experienced by diverse kinds of
people with communication disorders. The development of a core set can be used to assess,
intervene, and gauge people’s functioning for multiple disciplines [34,50,51].
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Unfortunately, scant research has critically examined the ICF-CY core sets to measure
CC among CAD aged 0 to 18 years who use AAC devices [52,53]. Hence, the current
study aimed to develop an assessment tool by using the ICF framework to measure CC in
dyadic communication among CAD who use AAC devices in Taiwan. This comprehensive
core set focuses on (a) the four domains and nature of CC in AAC practice; (b) CAD
aged 0 to 18 years who use AAC devices; (c) the availability of self-assessment, as well
as the assessments of CPs and healthcare providers. Most importantly, this tool provides
information regarding the follow-up benefits of subsidized AAC devices provided to CAD
by the MOHW in Taiwan.

2. Methods

The present study was completed in 2019 and used two of the best-known consensus
methods: the Delphi method and the nominal group technique (NGT), also known as the
expert panel technique, to develop standards for the appropriateness of assessment in
medical and health services research [54]. The Delphi method often pools and cultivates
the options of a heterogeneous group to assess consensus about a given issue [54,55], and
has been used to develop standards for the appropriateness of assessments in medical and
health services research [54]. A correct response was not expected from the various rounds
of the questionnaire. However, this technique avoids the dominance of a response from a
single source, and shows summaries of distributed responses from the group [54]. NGT is
structured as a face-to-face expert panel within the context of a focus group for developing
solutions (e.g., categorizations) [56].

2.1. Participants

A diverse combination of 14 Mandarin-speaking practitioners who are AAC experts,
including five SLPs, five special education teachers, and four scholars signed informed
consent forms and completed the entire research procedure [54]; the recommended mini-
mum of seven participants for the Delphi method was met [57,58]. The participants were
familiar with the framework and coding system of the ICF-CY and spoke Mandarin as
their first language. The SLPs and special education teachers have worked for at least
five years in clinical practice and special education, respectively, and have at least one year
of experience providing AAC services in Taiwan (e.g., assessment and/or intervention)
to Mandarin-speaking CAD. The scholars had to have earned their master’s or doctoral
degree in communication disorders or special education, and conducted AAC-related
research on Mandarin-speaking CAD with complex communication needs. Table 1 outlines
the participants’ demographic information.

Table 1. Participant Demographic Information.

No. Professional
Category Gender Age Practice of Service

(Years)
AAC Related

Years of Service

1 Special Educator Male 46 17 17
2 Special Educator Male 32 6 6
3 Special Educator Male 40 11 11
4 Special Educator Female 36 11 11
5 Special Educator Male 36 12 5
6 SLP Male 40 15 15
7 SLP Female 26 5 3
8 SLP Female 38 10 3
9 SLP Female 55 25 2.5

10 SLP Female 48 24 19
11 Scholar Female 50 20 10
12 Scholar Female 36 15 15
13 Scholar Male 53 25 12
14 Scholar Female 35 13 13
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2.2. Procedures and Data Analysis

Second-level (i.e., 3-digit) ICF-CY codes are recommended for surveys and the eval-
uation of clinical outcomes [31]. The current study aimed to develop a core set using the
full range of second-level codes [59]. The first step entailed using the Delphi method to
identify codes relevant to the four domains of CC, and the second step required using
the NGT to categorize the selected codes into one of the four domains. The first step was
performed using the Delphi method to reach a consensus among the participants regarding
the selected codes [60,61]; none of the participants were aware of the other participants [62].
The second-level codes were not pre-chosen to avoid bias [40]. A three-round Delphi
method was conducted through an online, close-ended questionnaire (i.e., Google Docs)
provided in Mandarin [60,61]. The questionnaire was sent out by e-mail to all participants
and contained: (a) the questionnaire’s purpose; (b) instructions; (c) a detailed timeline; and
(d) demographic information (e.g., e-mail address, gender, age, role/profession, years of
work experience, and years of providing AAC services); (e) definitions of the four domains
of CC from the work of Light [10] and Light, Beukelman and Reichle [11]; and (f ) the
second-level codes [62]. The participants had four weeks to respond, and reminders were
sent out approximately one week before the deadline.

The first round of the questionnaire asked the participants to review the definitions of
the four domains of CC. Next, they were asked to consider whether each second-level ICF
code was relevant to any domain of CC. To turn the codes into a core set, the participants
were provided with the following directions as suggested by Rowland, Fried-Oken, Lollar,
Phelps, Simeonsson and Granlund [28]:

According to the definitions of the four domains of [CC] proposed by Light [10] and
Light, Beukelman and Reichle [11], please rate the potential relatedness of each [ICF-CY]
code to each domain of CC on a 5-point Likert scale, including (1) the item is not relevant;
(2) the item is relevant; (3) the item is relevant and [we should be concerned about it];
(4) uncertain (considered relevant); and (5) uncertain (considered not relevant).

After the first round, the relatedness of each code was analyzed for selection and
elimination. Responses of (2) the item is relevant; (3) the item is relevant and [we should
be concerned about it]; and (4) uncertain (considered relevant) were grouped under the
“relevant group,” while responses to (1) the item is not relevant, and (5) uncertain (con-
sidered not relevant) were placed in the “irrelevant group.” Descriptive statistics were
used to examine the frequency with which the participants rated the potential relatedness
of each ICF-CY code. Codes that received less than 40% of all participant ratings in the
“irrelevant group” were automatically removed, while codes that received at least 75% of
all participant ratings in the “relevant group” were automatically included [49,63]. Codes
that received 40 to 74% relevance from all participants were deemed ambiguous and listed
in an upcoming round of the questionnaire [49].

The questionnaire of the second round was similar to the one carried out in the first
round but included: (a) a summary list of all ambiguous codes and (b) percentages of
the participants who had considered the ambiguous codes relevant to CC [49,62]. The
participants were asked to consider whether each of the second-level ICF-CY codes was
relevant to any domain of CC. Similar descriptive statistics were conducted.

The third round of the Delphi method was performed in the same way as the second
round; the participants were also asked to consider whether each of the second-level ICF-
CY codes was relevant to any aspect of CC. The Delphi method was discontinued when all
codes were automatically included (i.e., codes rated as the “relevant group” by at least 75%
of all participants) or removed (i.e., codes rated as the “irrelevant group” by less than 40%
of all participants). Conversely, it continued to be utilized when the codes received 40 to
74% relevance from all participants [49]. Three rounds of the Delphi method were carried
out for the current study.

In the second step, each selected code from the Delphi method identified in the first
step was placed under one of the four domains of CC. The NGT (involving a face-to-face
expert panel), performed in Mandarin, was used to reach a consensus on the categorization
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of the codes. The written definitions of the four domains of CC proposed by Light [10] and
Light, Beukelman and Reichle [11] were provided for discussion. Next, each participant
independently categorized each item. Two rounds of the NGT were carried out, similar to
the Delphi method, and the percentages of the categorizations of each code into the five
groups were tallied. Each participant was provided with the following instructions:

According to the definitions of the four domains of CC proposed by Light [10] and
Light, Beukelman and Reichle [11], please categorize each item into one of the following
five groups, including (1) linguistic competence; (2) operational competence; (3) social
competence; (4) strategic competence; and (5) none of these.

3. Results

Three rounds of the Delphi method were performed through the online closed-ended
questionnaire to reach a consensus on the related codes from the participants, and the
NGT was employed to categorize each selected code into one of the four domains of CC.
The second-level codes listed in the ICF-CY were initially presented. After the first round
of the Delphi method, 117 codes—48 (41%) from Body Functions (b), 6 (5%) from Body
Structures (s), 51 (44%) from Activities and Participation (d), and 12 (10%) from Environmental
Factors (e)—were included. Five codes receiving 40 to 74% relevance from all participants
were considered ambiguous and listed in the second round of the questionnaire. After
the second round of the Delphi method was carried out, 114 codes—47 (41%) from Body
Functions (b), 6 (5%) from Body Structures (s), 50 (44%) from Activities and Participation (d),
and 11 (10%) from Environmental Factors (e)—were included. Two codes receiving 40 to
74% relevance from all participants were considered ambiguous and listed in the second
round of the questionnaire. After the third and final round of the Delphi method was
performed, 112 codes—47 (42%) from Body Functions (b), 6 (5%) from Body Structures (s), 50
(45%) from Activities and Participation (d), and 9 (8%) from Environmental Factors (e)—were
included. Appendix A contains the 112 s-level codes in the core set, with their components
and chapters listed in the ICF-CY.

These 112 codes were fully categorized into the four domains of CC through the
NGT, as reported in Appendix A. None of them were categorized under (5) none of
these. Twenty-eight codes were further classified under linguistic competence, 38 under
operational competence, 32 under social competence, and 20 under strategic competence.
Among these, “b125 dispositions and intra-personal functions”, “b140 attention functions”,
“b164 higher-level cognitive functions”, “d155 acquiring skills”, and “d230 carrying out daily
routine” were placed under social and strategic competence. The code “b130 energy and
drive functions” was classified under operational and social competence. The code “b163
basic cognitive functions” was placed under linguistic and strategic competence.

4. Discussion

The ICF-CY component Activities and Participation (d) contained the largest number
of codes, followed by Body Functions (b), Environmental Factors (e), and Body Structures (s),
respectively. There are several possible explanations for these outcomes. First, the compo-
nents of Body Functions (b), Activities and Participation (d), and Environmental Factors (e) are
the areas that SLPs and special education teachers mainly work on during clinical practice
and special education, respectively, compared to Body Structures (s) [28]. Second, several
codes in Activities and Participation (d) and Environmental Factors (e) link communication
well, and soundly describe CC [24,36,41]. The codes in Environmental Factors (e) refer to the
supports and barriers of Environmental Factors (e), such as socio-relational skills in social
competence. Third, barriers to participation, as considered in the participation model in
AAC practice, can be comprehensively reflected in CC [17,52]. The codes in Body Functions
(b), Activities and Participation (d), and Environmental Factors (e) play a more critical role than
those of Body Structures (s) in this ICF-CY core set developed for measuring CC in dyadic
communication with CAD who use AAC devices.
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The codes in the core set were fully categorized into the four domains of CC (i.e.,
linguistic, operational, social, and strategic). Operational competence (38 codes) encom-
passes the largest number of codes, followed by social competence (33 codes) and linguistic
competence (27 codes). Strategic competence (21 codes) contains the smallest number of
codes. This is a logical outcome because the four domains of CC are interrelated [8] and
the first three competencies develop simultaneously, while strategic competence emerges
later [15]. Further, the small number of codes in strategic competence might be explained by
the fact that adaptive skills are learned and used later than other competencies to minimize
and compensate for restrictions in linguistic, operational, and/or social competence [14,64].
Different CPs (e.g., immediate and extended family members) use diverse adaptive skills
to communicate with CAD who use AAC to co-construct their CC [11,16,23].

Several codes were simultaneously placed under two domains. This finding is corrob-
orated by Blischak, Loncke and Waller [15], who confirmed that more than one CC domain
might be concurrently involved in communication. First, the codes b125, b140, b164, d155,
and d230 were classified under social and strategic competence. In social competence, b125
illustrates personal communicative confidence in initiating, maintaining, developing, and
terminating communication to attain social closeness with diverse CPs. The appropriate
adaptive skills selected by CAD according to varied CPs and environments (strategic
competence) are also reflected in b125. Social competence in making decisions on how to
initiate, maintain, and terminate communication, judge communication breakdowns, and
then meta-cognitively plan to select appropriate adaptive skills in strategic competence
is exemplified in b140 and b164. The learned skills in sequentially initiating, maintaining,
and terminating communication (social competence), and planning adaptive skills that
match communication breakdowns according to varied environments and CPs (strategic
competence) are exemplified in d155 and d230.

Second, b130 was categorized into operational and social competence; b130 reflects
mental functions of physiological (e.g., cognition) and psychological (e.g., motivation)
mechanisms that enable people to satisfy their individual needs and goals [31]. Motivation
(e.g., trusting AAC systems and devices) and cognition (e.g., understanding the required
motor planning steps)—which are needed for operational competence—are reflected in
b130. Social communication skills to meet communication goals in social competence
are contained in b130 as well. Third, b163 was placed under both linguistic and strategic
competence and reveals the ability to comprehend and express speech and AAC symbols,
as well as to organize and apply them in communication.

5. Limitations

Although the ICF-CY core set was decided upon through two steps (the Delphi
method and the NGT), there are still some limitations. First, the participant sample (i.e., 14)
might not be representative of the larger population of practitioners who are AAC experts.
In addition, the consensus of the recruited participants might differ from that of other
observers, including CAD who use AAC devices, parents, or healthcare providers (e.g., the
MOHW). Powell [65] stressed that the Delphi method is represented by the qualities—not
the number—of participants. Linstone [57] further stated that a suitable minimum sample
size is seven. A small number of participants in qualitative research typically produces
a large amount of information [66]. Second, using the definitions of the four domains of
CC proposed by Light [10] and Light, Arnold and Clark [13] in the Delphi method may
have excluded some other appropriate definitions. However, several scholars [8,16,17,67]
have argued that the definitions proposed by Light [10] and Light, Arnold and Clark [13]
have dominated AAC research and practice for many years. Third, the ICF-CY core set was
solely decided upon using the Delphi method, and the selected codes were placed into one
of the four domains of CC through the NGT. Also, this tool was not validated, so the results
should be interpreted with caution.
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6. Implications

The assessment tool developed in this study for measuring CC by using the ICF-
CY codes and guidelines for coding, acknowledged by the World Health Organization
[WHO] [31,32], has several implications for clinical practice, despite the merger of the
ICF and ICF-CY. First, the follow-up benefits of using the AAC devices subsidized by
the MOHW among CAD and their CPs in daily communication life can now be assessed
through the ICF and ICF-CY universal qualifiers (e.g., (4) complete impairment, difficulty
or barrier), and, consequently, these subsidized AAC devices might not be abandoned.
Second, the limitations and restrictions of the four domains of CC in dyadic communication
can also be identified through the aforementioned universal qualifiers. Required eligibility
for receiving and transitioning to social and educational services can be gauged [28,41].
Third, CC in dyadic communication among CAD who use AAC devices, and their peers
in educational services, can be measured by practitioners across disciplines (e.g., special
education teachers) while considering environmental factors in [48]. Consequently, the
limitations, restrictions, and barriers of CC can be highlighted and overcome [68–70].

7. Conclusions

The comprehensive codes of the developed ICF-CY core set corresponded more fre-
quently to Body Functions (b) and Activities and Participation (d) compared to the other two
components, and were most frequently placed under operational, social, and linguistic
competence. The follow-up benefits of the AAC devices subsidized by the MOHW can
be measured through this ICF-CY core set regarding CC in dyadic communication among
CAD who use AAC devices in daily life. In addition, the five levels of universal qualifiers
(e.g., (4) complete impairment, difficulty or barrier) that establish the relative levels of CC
across diverse communication contexts (e.g., discussing food) and dyads (e.g., peers, family
members) can be used in educational services for support and transitions. This core set can
be rated by the primary communicators (e.g., CAD who use AAC devices), their CPs (e.g.,
family members who communicate with them), and healthcare providers (e.g., SLPs and
special education teachers). However, further studies are needed to validate this ICF-CY
core set in social services (i.e., AAC devices subsidized by the MOHW) and educational
services (e.g., special education).
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Appendix A

Table A1. Codes Listed in the ICF-CY for Profiling CC Categorized into the Four Domains.

Component ICF-CY Code Domains of CC

Body Functions (b)

b114 Orientation Functions Social competence
b117 Intellectual Functions Linguistic competence

b122 Global Psychosocial Functions Social competence
b125 Dispositions and Intra-Personal Functions Social competence; Strategic competence
b126 Temperament and Personality Functions Social competence

b130 Energy and Drive Functions Operational competence; Social competence
b140 Attention Functions Social competence; Strategic competence
b144 Memory Functions Linguistic competence

b147 Psychomotor Functions Operational competence
b152 Emotional Functions Social competence
b156 Perceptual Functions Operational competence
b160 Thought Functions Linguistic competence

b163 Basic Cognitive Functions Linguistic competence
b164 Higher-Level Cognitive Functions Social competence; Strategic competence

b167 Mental Functions of Language Linguistic competence
b176 Mental Function of Sequencing Complex Movements Operational competence

b180 Experience of Self and Time Functions Social competence
b210 Seeing Functions Operational competence

b215 Functions of Structures Adjoining The Eye Operational competence
b230 Hearing Functions Operational competence

b260 Proprioceptive Function Operational competence
b265 Touch Function Operational competence

b270 Sensory Functions Related to Temperature and Other Stimuli Operational competence
b310 Voice Function Linguistic competence

b320 Articulation Functions Linguistic competence
b330 Fluency and Rhythm of Speech Functions Linguistic competence

b340 Alternative Vocalization Functions Linguistic competence
b398 Voice and Speech Functions, Other Specified Linguistic competence

b399 Voice and Speech Functions, Unspecified Linguistic competence
b455 Exercise Tolerance Functions Operational competence
b710 Mobility of Joint Functions Operational competence
b715 Stability of Joint Functions Operational competence
b720 Mobility of Bone Functions Operational competence

b729 Functions of The Joints and Bones, Other Specified and Unspecified Operational competence
b730 Muscle Power Functions Operational competence
b735 Muscle Tone Functions Operational competence

b740 Muscle Endurance Functions Operational competence
b749 Muscle Functions, Other Specified and Unspecified Operational competence

b750 Motor Reflex Functions Operational competence
b755 Involuntary Movement Reaction Functions Operational competence
b760 Control Of Voluntary Movement Functions Operational competence

b761 Spontaneous Movements Operational competence
b765 Involuntary Movement Functions Operational competence

b780 Sensations Related To Muscles and Movement Functions Operational competence
b789 Movement Functions, Other Specified and Unspecified Operational competence

b798 Neuro-musculoskeletal and Movement-Related Functions, Other Specified Operational competence
b799 Neuro-musculoskeletal and movement-related functions, unspecified Operational competence

Body Structures (s)

s320 Structure of Mouth Linguistic competence
s330 Structure of Pharynx Linguistic competence
s340 Structure of Larynx Linguistic competence

s398 Structures Involved in Voice and Speech, Other Specified Linguistic competence
s399 Structures Involved in Voice and Speech, Unspecified Linguistic competence

s730 structure of upper extremity Operational competence
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Table A1. Cont.

Component ICF-CY Code Domains of CC

Activities and
Participation (d)

d115 Listening Linguistic competence
d120 Other Purposeful Sensing Operational competence

d131 Learning Through Actions With Objects Operational competence
d132 Acquiring Information Linguistic competence

d135 Rehearsing Linguistic competence
d137 Acquiring Concepts Linguistic competence

d145 Learning to Write Linguistic competence
d150 Learning to Calculate Linguistic competence

d155 Acquiring Skills Social competence; Strategic competence
d160 Focusing Attention Social competence

d163 Thinking Social competence
d166 Reading Linguistic competence
d170 Writing Linguistic competence

d175 Solving Problems Strategic competence
d177 Making Decisions Strategic competence

d210 Undertaking A Single Task Strategic competence
d220 Undertaking Multiple Tasks Strategic competence
d230 Carrying Out Daily Routine Social competence; Strategic competence

d240 Handling Stress and Other Psychological Demands Social competence
d250 Managing One’s Own Behaviour Social competence

d310 Communicating With—Receiving—Spoken Messages Linguistic competence
d315 Communicating With—Receiving—Nonverbal Messages Linguistic competence

d332 Singing Linguistic competence
d335 Producing Nonverbal Messages Linguistic competence

d350 Conversation Social competence
d355 Discussion Social competence

d360 Using Communication Devices and Techniques Strategic competence
d369 Conversation and Use of Communication Devices and Techniques, Other

Specified and Unspecified Operational competence

d399 Communication, Unspecified Strategic competence
d415 Maintaining a Body Position Operational competence

d429 Changing and Maintaining Body Position, Other Specified and
Unspecified Operational competence

d430 Lifting and Carrying Objects Operational competence
d440 Find Hand Use Operational competence

d445 Hand and Arm Use Operational competence
d446 Fine Foot Use Operational competence

d660 Assisting Others Social competence
d710 Basic Interpersonal Interactions Social competence

d720 Complex Interpersonal Interactions Social competence
d729 General Interpersonal Interactions, Other Specified and Unspecified Social competence

d730 Relating With Strangers Social competence
d740 Formal Relationships Social competence

d750 Informal Social Relationships Social competence
d760 Family Relationships Social competence

d770 Intimate Relationships Social competence
d779 Particular Interpersonal Relationships, other Specified and Unspecified Social competence

d798 Interpersonal Interactions and Relationships, other Specified Social competence
d799 Interpersonal Interactions and Relationships, Unspecified Social competence

d880 Engagement in Play Social competence
d910 Community Life Social competence

d920 Recreation and Leisure Social competence

Environmental
Factors (e)

e125 Products and Technology for Communication Strategic competence
e130 Products and Technology for Education Strategic competence

e310 Immediate Family Strategic competence
e315 Extended Family Strategic competence

e320 Friends Strategic competence
e325 Acquaintances, Peers Colleagues, Neighbors and Community Members Strategic competence

e340 Personal Care Providers and Personal Assistants Strategic competence
e415 Individual Attitudes of Extended Family Members Strategic competence

e440 Individual Attitudes of Personal Care Providers and Personal Assistants Strategic competence
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