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Implications des données relatives aux services offerts aux
Etats-Unis sur I'augmentation mondiale du nombre de cas
adultes appartenant a des groupes ethniques qui nécessitent
des services de neuro-réadaptation

José G. Centeno
Joyce L. Harris

Abstract

The interaction of worldwide population aging with the concurrent growth in global ethnoracial
diversity is estimated to substantially expand ethnogeriatric neurorehabilitation groups in the

United States and other diverse high-migration world regions. Assessments of service provision to
communicatively impaired multilingual-multiethnic neurorehabilitation caseloads in the United States
may generate useful evidence with implications for other diverse adult rehabilitation contexts. This
study assessed differences in the extent of professional training and availability of post-graduate
professional development offerings that might exist in speech-language pathology service provision to
minority adults in general relative to bilingual adults in multiethnic adult neurorehabilitation caseloads
inthe United States. A 36-question, 6-section survey administered to health care-based speech-
language pathologists in the most diverse states in the United States examined service delivery to
multiethnic adult neurorehabilitation groups. A data subset from this survey research was statistically
assessed using descriptive and inferential statistics to address the target research questions. Results
indicate that despite an overall limited exposure to multiethnic adult populations in their training,
speech-language pathologists felt better trained to serve minority adults in general relative to bilingual
adults. Speech-language pathologists also are interested in post-graduate professional development
resources to improve their competencies to serve these two groups. We extrapolate the implications
of our findings to the diverse high-migration Canadian context to further illustrate the impact of global
ethnogeriatric trends on professional neurorehabilitation services in hyperdiverse areas. Future
studies will broaden our preliminary findings to specify additional remedial areas in the services for the
growing ethnogeriatric neurorehabilitation caseloads across the world.

Implications of United States Service Evidence for Growing Multiethnic Adult Neurorehabilitation Caseloads Worldwide

Volume 45, No 2,2021
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Abrégé

On estime que I'interaction entre le vieillissement de la population mondiale et I'augmentation
concomitante de la diversité ethnoraciale a I'échelle internationale entrainera une augmentation
significative du nombre de personnes dgées appartenant a divers groupes ethniques nécessitant des
services de neuro-réadaptation aux Etats-Unis et ailleurs dans le monde ou la migration est forte. Analyser
les services de neuro-réadaptation offerts aux Etats-Unis aux patients multilingues et appartenant a divers
groupes ethniques ayant un trouble de la communication peut générer des données utiles a d'autres
contextes de réadaptation. La présente étude a analysé les différences quant au degré de préparation
professionnelle et aux opportunités de perfectionnement professionnel postuniversitaire sur les services
orthophoniques offerts aux adultes appartenant a des minorités ethniques et aux adultes bilingues.

Un sondage comprenant 36 questions réparties dans six sections a été rempli par des orthophonistes
travaillant dans des établissements de soins de santé dans les états américains les plus diversifiés. Ce
sondage portait sur les services de neuro-réadaptation offerts aux adultes appartenant a divers groupes
ethniques. Un sous-ensemble de données provenant de ce sondage a été analysé a l'aide de statistiques
descriptives et inférentielles afin de répondre aux questions de recherche ciblées. Les résultats indiquent
que, méme siI'exposition des orthophonistes aux populations adultes multiculturelles au cours de leur
formation était limitée, ils se sentaient mieux formés pour servir des adultes appartenant a des groupes
ethniques minoritaires que pour servir des adultes bilingues. Les orthophonistes étaient également
intéressés aux ressources de perfectionnement professionnel postuniversitaire afin d'améliorer leurs
compétences. Nous étendons les résultats de notre étude au contexte canadien ot la migration est forte
et diversifiée, afin d'illustrer davantage I'impact des tendances mondiales de vieillissement et diversification
de la population sur les services professionnels de neuro-réadaptation offerts dans les régions hautement
diversifiées. De futures études permettront d'élargir nos résultats préliminaires afin de préciser les aspects
pouvant étre améliorés al'échelle mondiale dans les services de neuro-réadaptation offerts au nombre
croissant de personnes appartenant a des groupes ethniques.

pages 77-97
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The world is rapidly aging and becoming more diverse.
Steady rates of aging coupled with the concurrent global
increase in ethnoracial diversity are projected to translate
into larger ethnogeriatric groups with age-related disabling
health conditions, prominently including cardiovascular
disease and neurocognitive disorders (Cummings-Vaughn,
2017; Prince et al., 2015). The global population aged > 60
years doubled to reach 962 million from 1980 to 2017 and
is estimated to double again to about 2.1 billion by 2050
(United Nations, Department of Economic and Social
Affairs, Population Division, 2017). Yet, the > 80 years cohort,
the most vulnerable group known as the “oldest-old,” is
anticipated to grow more than threefold from 137 million
to 425 million between 2017 and 2050 (United Nations,
Department of Economic and Social Affairs, Population
Division, 2017).

Driven by international migration, an exponential
increase in global ethnoracial diversity parallels worldwide
aging. In many world regions, diversity scenarios consisting
of numerous ethnic groups, including Indigenous
populations, have expanded as new international migrants
arrive, many of which are older individuals and refugee
groups (International Organization for Migration, 2017).
International migration progressively grew from 173 to 258
million individuals between 2000 and 2017 (United Nations,
Department of Economic and Social Affairs, Population
Division, 2017). Notably, among international migrants the
global population of forcibly displaced people reached a
record high of 70.8 million in 2018, up from 43.3 millionin
2009 (United Nations High Commissioner for Refugees,
2019). As a result, demographic environments in regions of
high incoming migration, such as Asia, Europe, and North
America (International Organization for Migration, 2017),
have steadily become linguistically, socially, and culturally
complex multiethnic communities representing a variety of
languages, dialects, levels of multilingualism, socioeconomic
circumstances, educational experiences, and cultural
norms (Krasnik, Bhopal, Gruer, & Kumanika, 2018).

Global population aging is anticipated to resultina
higher prevalence of age-related, long-term disabilities
from cardiovascular complications due to stroke and
neurocognitive deterioration due to dementia, particularly
in minority individuals in multiethnic communities (Feigin et
al, 2019; Morgenstern &Kissela, 2015; Nichols et al., 2019).
Risk factors for cardiovascular and neurocognitive disorders,
such as low physical activity, obesity, hypertension, and
coronary heart disease, substantially increase with aging
(Howard et al,, 2017; Matthews et al., 2019; Obviagele et
al., 2013). By 2030, reflecting worldwide population aging,
stroke survivors are projected to reach 73 million and
individuals with dementia near 75 million (Feigin et al., 2014;

World Health Organization [WHQO], 2019). In multiethnic
communities, certain social, institutional, and cultural
health determinants (e.g., socioeconomic circumstances,
language barriers, minimal access to health literacy, poor
health care) increase the chances of stroke and dementia
(Cruz-Flores et al.,, 2011; Harris & Fleming, 2009; Mulvahill
&Cummings-Vaughn, 2017). As the population becomes
older and more diverse, persisting high incidence of stroke
and dementia, particularly in individuals aged = 75 and in
minority groups, is estimated (Chin, Negash, & Hamilton,
2011; Howard &Goff, 2012; Morgenstern &Kissela, 2015).

Ahigh prevalence of stroke and dementia will create
larger service demands to address the clinical needs
of multiethnic caseloads in adult neurorehabilitation
facilities in many world regions (Cummings-Vaughn,
2017; Krueger et al., 2015; Morgenstern &Kissela, 2015;
WHO, 2015, 2019). Resulting chronic disabilities from
stroke and dementia will require multidisciplinary teams
for long-term neurorehabilitation of self-care, mobility,
cognition, communication, and feeding complications
(Robnett, Brossoie, & Chop, 2020; Yorkston, Bourgeois,
&Baylor, 2010). Thus, it becomes increasingly essential
to have well-prepared speech-language pathologists
(S-LPs) to provide appropriate evidence-based, culturally
responsive services to culturally and linguistically diverse
(CLD) adult neurorehabilitation caseloads. In this paper,
we relate preliminary professional findings on multiethnic
neurorehabilitation services in the United States to the
similarly diverse neurorehabilitation context in Canada,
a high-migration country as the United States, to further
illustrate how global ethnogeriatric trends may impact
speech-language pathology rehabilitative services
worldwide as the population ages and becomes more
diverse.

Demographic-Neuroepidemiological Interconnections in
the United States

Consistent with worldwide ethnogeriatric trends, the
U.S. population simultaneously is aging and becoming
increasingly more multiethnic. By 2060, the > 65 years U.S.
population is expected to more than double, reaching about
92 million, including a triple growth in the > 85 years cohort
to approximately 18.2 million (Ortman, Velkoff, & Hogan,
2014). Ethnoracial minorities currently represent 37% (116.2
million) of the total U.S. population (316.4 million). Hispanics
make up the largest minority segment, followed by Blacks
or African Americans, Asians, American Indians and Alaska
Natives, and Native Hawaiians and other Pacific Islanders.
The non-Hispanic White majority makes up 63% (199.3
million) of the population (Humes, Jones, & Ramirez, 2011;
United States Census Bureau, 2012).

Implications of United States Service Evidence for Growing Multiethnic Adult Neurorehabilitation Caseloads Worldwide
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As seen in much of the world, immigration will continue
to be the primary cause of population growth and national
ethnoracial change in the United States (Pew Research
Center, 2015; United Nations, 2017). By 2060, individuals
from CLD backgrounds will make up 57% of the U.S.
population (United States Census Bureau, 2012). Regarding
adults > 65 years, by 2050 U.S. minorities are estimated to
comprise about 40% of this population segment (Federal
Inter-agency Forum on Aging, 2012). Ethnoracial diversity
in the United States reflects the typical socioeconomic,
linguistic, and cultural variability of multiethnic contexts
worldwide. In terms of linguistic profiles, these include
dialectal speakers of English, monolingual and multilingual
users of minority languages, and bilingual speakers of English
and a minority language (Centeno, 2015).

Reflecting aging and diversity projections in the
country, an estimated increase in the incidence of stroke
and dementia (Fleming &Harris, 2017; Koton et al., 2014;
Matthews et al,, 2019; Winstein et al., 2016) is expected to
amplify the need for a larger neurorehabilitation workforce,
especially to work with older minority groups. While
there will be an additional 3.4 million stroke survivors by
2030 (Obviagele et al., 2013), about 14 million individuals
with Alzheimer’s disease and related dementia also are
estimated by 2060 (Matthews et al., 2019). High numbers
of stroke- or dementia-disabled minority individuals in
multiethnic U.S. communities are projected (Centeno, 2017,
Uomoto &Loughlin, 2016).

Adetailed discussion on the effects of race and ethnicity
on stroke and dementia epidemiology in the United States
is beyond the scope of this article (for exhaustive reviews,
see Chin et al,, 2011; Cruz-Flores et al., 2011; Matthews et al.,
2019; Mozaffarian et al., 2016; Obviagele et al., 2013). Yet,
there are epidemiological trends that are worth highlighting
as they raise major concerns with relevance to stroke and
dementia care in U.S. minority adults. Regarding stroke,
ethnoracial disparities in stroke prevalence have been
associated with a cluster of key variables including age, sex,
race/ethnicity, level of education, and geographic location.
Specifically, older adults, Blacks, American Indians/Alaska
Natives, persons with lower levels of education, and persons
living in the southeastern United States have been reported
to have higher stroke prevalence (Centers for Disease
Control and Prevention, 2012). Regarding dementia, the
pathophysiological pathway of dementia and other related
neurocognitive complications is similar across ethnoracial
groups. However, socioeconomic and cultural factors, such
as educational attainment, wealth, quality and extentin
preventive care, physical activity, and biological variables
(e.g, genetics), may be responsible for the high prevalence
of dementia risk factors in African Americans and Hispanics,
which include diabetes, hypertension, and cardiovascular

health (Chen &Zissimopoulos, 2018; Chin et al., 2011).

Considering stroke and dementia group data and
Census population estimates, including international
migration trends, prevalence estimates project that by 2030
as the U.S. population steadily ages, the stroke prevalence
in Hispanic men will have the greatest increase followed by
otherraces and ethnicities in the > 65 years segment of
the population, especially those > 85 years (Mozaffarian
etal, 2016; Obviagele et al,, 2013). Regarding dementia, by
2030, as the = 85 years group outpaces other aging groups
with dementia, the number of non-Hispanic Whites with
dementia will start to plateau while minority populations
with dementia will grow, particularly Hispanic individuals
(Matthews etal.,, 2019).

Clinical and Professional Scenario in Ethnoracially
Diverse Speech-Language Pathology Neurorehabilitation
Services Across the World

The complexity of clinical management in neurogenic
communication disorders increases substantially when
treating adults from CLD backgrounds. Effective clinical
service provision in multiethnic adult environments
requires the ability to differentiate between communication
dysfunctions as a result of neurological damage and
communication differences resulting from social, cultural,
and linguistic life experiences (Armstrong, Hersh, Hayward,
&Fraser, 2015; Centeno, Ghazi-Saidi, &Ansaldo, 2017;
Threats, 2005). Practitioners need unbiased assessment
materials and evidence-based intervention procedures to
provide appropriate diagnostic and effective therapeutic
services (Ansaldo, Marcotte, Scherer, &Raboyeau, 2008;
Armstrong et al., 2015; Centeno et al., 2017; Kay-Raining
Bird, 2014; Munoz, 2012). Additionally, practitioners must
consider the impact of socioeconomic, sociopolitical,
and cultural factors on service delivery to adults from CLD
backgrounds (Balcazar, 2010; Kay-Raining Bird, 2011, Penn et
al, 2017).

Epidemiological forecasts strongly suggest that the
largely adult-based caseload of S-LPsin U.S. health
care settings (ASHA, 2013a; Brook, 2015), including
neurorehabilitation services, will experience growth in
its stroke- and dementia-impaired minority cohort, a
pattern similarly expected in many countries (Bennett,
Cartwright, &Young, 2017; Krueger et al., 2015; Norris, Jones,
Kilbride, &Victor, 2014; WHO, 2015). Yet, despite present
and projected demographic and neuroepidemiological
trends, the limited research evidence on service provision
to minority adults with neurogenic communication
impairments in the United States and other similar
multiethnic contexts highlights that S-LPs in health care
settings have neither adequate professional preparation
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nor population-specific clinical resources to optimally serve
an ethnoracially diverse adult caseload (American Speech-
Language-Hearing Association [ASHA], 2011; Brewer, McCann,
Worrall, Harwood, 2015; Centeno, 2009, 2015; D'Souza,
Kay-Raining Bird, & Deacon, 2012; Hersh, Armstrong, Panak,
& Coombes, 2015; Rose, Ferguson, Power, Togher, &Worrall,
2014). Additionally, there is a lack of population-specific
evidence to guide best clinical practices for minority adults
with neurogenic communication disorders (Beveridge &
Bak, 2011; Ellis, 2009). In the current climate of evidence-
based practice as an intervention standard (Turkstra,
Norman, Whyte, Dijkers, &Hart, 2016), the need for quality
research evidence is essential on adult ethnoracially mixed
populations in neurorehabilitation.

Aims of the Study

Steady growth in the ethnoracial diversity of aging
populations across the world compels systematic scrutiny
of current service provision to communicatively disordered
multiethnic neurorehabilitation caseloads with the aim of
specifying conceptual, professional, and clinical aspects
that can benefit from corrective research and training
strategies. The purpose of this paperis to (a) discuss
preliminary evidence on the current extent of professional
preparation and available resources that S-LPs have to
serve communicatively disordered adults in multiethnic U.S.
neurorehabilitation caseloads and (b) relate that evidence to
a similarly diverse rehabilitative context, such as Canada, in
order to highlight the professional repercussions of increasing
ethnogeriatric neurorehabilitation caseloads worldwide.

We report a data subset from a larger survey that focuses
on assessing services for CLD adult U.S. populations with
neurogenic communication disorders. Survey responses
that extensively targeted the clinical management of
bilingual adults are reported elsewhere (i.e.,, Centeno, 2015).
The present article focuses on a small set of survey items
that compares differences in the extent of professional
preparation and the degree of available clinical resources and
professional development opportunities to serve minority
adults in general relative to bilingual adults in ethnoracially
diverse adult neurorehabilitation contexts.

Consistent with other large CLD environments across the
world (Krasnik et al., 2018), extensive diversity in the United
States has resulted in widespread bilingualism. Of the 21% (60
million) individuals in the United States who use a minority
language, close to 78% (47 million) of them also speak
English (Ryan, 2013). The current evidence on systematic
professional assessments of services to multiethnic adult
neurorehabilitation populations includes no published
reports that specify the possible differences and gaps that

might exist in the professional preparation and clinical
resources to work with minority and bilingual populations in
multiethnic neurorehabilitation contexts (e.g., Armstrong et
al,, 2015; Centeno, 2009, 2015; Rose et al., 2014).

Evidence from this study, while being useful to target
remediation areas in training and resource development,
may similarly generate valuable information to minimize
service disparities in quality and clinical outcomes for
ethnoracial minority adults in neurorehabilitation (Ellis,
Peach, Hardy, &Lindrooth, 2017; Norris et al., 2014; Uomoto
&Loughlin, 2016; Wilk, Cooke, Cooke, Stranges, & Maltby,
2018). Health care disparities in minority ethnoracial groups
in part result from the complex interaction of factors
encompassing socioeconomic circumstances, insurance,
culture, and training limitations among health care providers
(Agency for Healthcare Research and Quality, 2020;
Frohlich, Ross, & Richmond, 2006; National Institute of
Neurological Disorders and Stroke, 2020; WHO, 2015).

Method

Adetailed description of the methodological aspects
ofthis larger survey study, which was approved by the
first author’s Institutional Review Board (protocol # 0511-
138, 05/13/2011), is discussed in an earlier publication
(i.e, Centeno, 2015). In this article, we summarize those
methodological aspects.

Participants

We mailed the survey instrument to 1,000 health care-
based S-LPs randomly selected from the ASHA databases
of clinicians serving adults. We sent the survey to 250
prospective participants in each of the four states in the
United States with the largest immigrant populations and
the highest population diversity: California, Florida, New
York, and Texas (Humes et al., 2011).

Materials and Procedures

Survey design. A 36-question, six-section survey was
developed using the necessary stages of planning, design,
review, and revision before final administration of the survey
instrument (Centeno, 2015). The survey consisted of close-
ended questions (e.g., multiple choice format) and 1 (least)
to 5 (most) self-assessment Likert-type questions. The
six sections of the survey were respondents’ background,
work setting and client caseload, professional training,
materials and procedures, service delivery, and suggestions
to improve professional preparation to serve minority adults
including bilingual persons.

Although the survey primarily aimed to examine areas
pertinent to the services with bilingual adults, the survey
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also included several questions on minority adults in the
sections on professional training, service delivery, and
suggestions to strengthen professional education. These
questions on minority adults, together with similar questions
on bilingual speakers, intended to simultaneously gather
responses on minority adults in general and bilingual adults
to compare S-LPs’ extent of professional preparation,
satisfaction with available information, and interest in post-
graduate resources relevant to the overall minority adult
population relative to the bilingual adults receiving services
in diverse neurorehabilitation caseloads. We report results
on that set of comparative questions in the survey (i.e,, Qs.
18-19, 22-23, 27-28, 33-34, and 35-36; see Appendix). One
additional question (Q. 30), relevant to available information
and resources on bilingual adults from the different ethnic
and racial groups, was included in the analysis given the
current and projected high numbers of bilingual speakers
among the minority adults encountered in diverse
neurorehabilitation settings discussed earlier.

Procedures. We mailed prospective participants a
cover letter, the survey instrument, and a pre-stamped
return envelope. The cover letter explained the rationale of
the survey study, asked participants for their consent, and
invited each participant to answer the survey anonymously
andreturn it to the first authorin the enclosed envelope.

Data Analysis

Descriptive statistics (i.e., percentages, means, standard
deviations, and mean ranks) and inferential statistics (i.e,,
Friedman and Wilcoxon tests) were employed to analyze
the results. Responses to closed-ended questions (multiple
choice formats) were analyzed using percentages to
assess response distributions (Q. 30). Self-assessment
Likert-type questions were assessed (a) as percentages
of response distributions when the question targeted only
one dimension (Qs. 22, 23,27, 28,33,34) and (b) as means,
standard deviations, and mean ranks when the question
assessed a series of related items whose relative effect
could be hierarchically ranked for comparison of frequency
(Qs.18,19, 35, 36). When comparisons were made among
hierarchical rating ranks, the Friedman and Wilcoxon tests
were employed to assess if there were significant ranking
differences within the factors included in each individual
question. Specifically, once we determined that there
were significant differences among the items through the
Friedman test, we used the Wilcoxon test to examine paired
differences. Mean rankings, on which the Friedman and
Wilcoxon tests were run, as well as means and standard
deviations are provided for readers to appreciate the ranking
order and differences.

Results

We statistically assessed 125 surveys (12.5% final
response rate) to answer the research questions in this
investigation. The limited response rate in this study is
consistent with similar aphasia surveys that despite limited
response rates have provided valuable preliminary findings
(e.g, Hinckley, Hasselkus, & Ganzfried, 2013; Simmons-
Mackie, Threats, &Kagan 2005). Thus, results from this initial
investigation must be interpreted with this caveat in mind
and considered to be preliminary. Responses provided
by our informants are deemed representative of speech-
language pathology practitioners in the United States
working in adult neurorehabilitation contexts. Consistent
with the ASHA membership working in health care contexts
(ASHA, 2013a), most of our respondents were full-time
monolingual Master’s-level White female clinicians with 16+
years of experience.

Results are presented in two sections. The first section
includes the data on professional preparation relevant
to ethnoracial groups covered in coursework and clinical
practicum, as well as the extent of training received to
serve minority adults versus bilingual adults. The second
section covers results on practitioners’ overall satisfaction
with current post-training information and resources, the
extent of information available on each bilingual group
from the different ethnic and racial backgrounds, and the
degree of interest in post-graduate educational offerings for
professional development.

Racial Emphasis and Extent of Professional Preparation
on CLD Adult Populations

In terms of the degree that respondents were exposed
to minority groups in their professional education (Qs. 18
and 19), the ranks in Tables 1and 2 suggest that classroom
discussions and clinical training most often focused on
White members of the population with Black and Hispanic/
Latino individuals as second in frequency, followed by
Asian/Pacific Islanders and, finally, Native or Alaska natives
(Friedman tests: classroom discussions, ¥? = 302.61, 4 df, p <
.001, and clinical training, x> = 381.90, 4 df, p < .001).

Regarding the extent to which respondents felt they
were educated to work with minority adults in general and
bilingual adults (Qs. 22 and 23), differences in the responses
were significant (Wilcoxon z-score = 4.52, p < .001). Results
shown in Table 3 suggest that though most practitioners
appear to be moderately to greatly prepared to serve
minority adults (64.8%), they reported being minimally to
moderately prepared to work with bilingual adults (66.4%).
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Table 1
Ethnic/Racial Emphasis in Coursework (N = 124)
Racia.l/ . Very Mean Wi.lcoxo.n
ethnic Never Infrequently Sometimes Frequently z(diff) with p(@

category? frequently rank next

White 437 716 .00
n 16 8 10 27 63
% 12.9 6.5 81 21.8 50.8

Black 344 3.04 .00
n 16 27 52 23 6
% 12.9 21.8 41.9 18.5 4.8

Hispanic/Latino 3.25 749 .00
n 25 28 49 19 8
% 20.2 22.6 395 153 24

Asian/Pacific Islander 2.21 5.63 .00
n 58 43 26 2 0
% 427 347 21.0 1.6 0.0

Native American or Alaska native 173
n 78 85 10 1 0]
% 62.9 28.2 81 0.8 0.0

Note. *Friedman test: ¥ = 302.61, 4 df, p < .001. One respondent did not answer this question.

Post-Training Resources for Clinical Service and
Professional Development

On overall satisfaction with present information and
resources (Qs. 27 and 28), rankings were significantly
different between the two groups (Wilcoxon z-score =
2.50, p =.012). As shown in Table 4, despite most ratings
being low at a dissatisfied-I don’t know level, for those
respondents that were satisfied they expressed feeling
slightly more satisfied to very satisfied with the available
information on minority clients in general (17.6%) than on
bilingual clients (12.8%).

When asked to rate availability of resources among
bilingual groups in the ethnic groups (Q. 30), Table 5 shows
that respondents have the most access to resources and
information on adult bilingual speakers who are Hispanic/
Latino(a) (47.2%) followed by those that are White (30.4%)
or Black (13.6%).

Finally, on post-graduate educational offerings for further
professional growth, we first report on overall interest in

participating in Continuing Education activities (Qs. 33 and
34). Table 6 reports frequencies primarily clustered around
amoderate level of interest for both minority adults (34.4%)
and bilingual adults (33.6%). Differences were not significant
between interest in Continuing Education opportunities
relevant to minority or bilingual adults.

Next, on specific post-graduate professional
opportunities to minimize service gaps on minority
individuals as a whole and bilingual adults (Qs. 35 and 36),
respondents rated five resources as being mostimportant
among the resources listed in the survey. Results in Tables
7 and 8 suggest that, overall, respondents rated the
availability of linguistically and culturally appropriate therapy
materials as the resource they would be the most interested
in having available to better serve both minority and bilingual
adults followed by suitable formal testing instruments to
assess these individuals. Differences in the responses were
significant (minority adults: y* = 13142, 4 df, p < .007; bilingual
adults:y? =72.30, 4 df, p <.001). Specifically, regarding
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Table 2

Ethnic/Racial Emphasis in Clinical Training (N =125)

Racigl/ _ Very Mean Wi_Icoxo'n
ethnic Never Infrequently Sometimes Frequently z(diff) with p(@
category? frequently rank next
White 4.80 8.56 .00
n 1 1 1 20 102
% 0.8 0.8 0.8 16.0 81.6
Black 343 2.88 .00
n 14 30 4 25 15
% 1.2 24.0 32.8 20.0 12.0
Hispanic/Latino 315 7.09 .00
n 23 32 34 29 7
% 184 25.6 27.2 23.2 56
Asian/Pacific Islander 2.09 5.67 .00
n 59 45 16 4 1
% 472 36.0 12.8 3.2 0.8
Native American or Alaska native 152
n 98 23 S 1 0
% 784 184 24 0.8 0]

Note. *Friedman test: ¥ = 381.90, 4 df, p < .001.

Table 3
Extent of Preparation to Work with Minority and Bilingual Adults (N = 125)
Extent of preparation?® Missing
None Minimal Moderate Great Very great
1 2 3 4 5
Minority adults
n 2 26 41 40 16 0
% 1.6 20.8 32.8 32.0 12.8 0.0
Bilingual adults
n 6 42 41 27 8 1
% 48 33.6 32.8 21.6 64 0.8

Note. *Wilcoxon z-score = 4.52, p < .001.
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Table 4
Extent of Satisfaction with the Information Available to Serve Minority and Bilingual Adults (N = 125)
Group® Very Dissatisfied Dissatisfied |don'tknow Satisfied Very satisfied  Missing
1 2 3 4 5

Minority adults

n 8 39 59 21 1 1

% 64 31.2 44.0 16.8 0.8 0.8
Bilingual adults

n 9 50 50 15 1 O

% 7.2 40.0 40.0 12.0 0.8 0.0

Note. *Wilcoxon z-score = 2.50, p =.012

Table5

Extent of Information Available on Bilingual Speakers from Each Ethnic/Racial Adult Group (N = 125)
Racial/ethnic group n %
Hispanic/Latino(a) 59 472

White 38 304

Black 17 13.6

Other 1 0.8

Missing 10 8.0

minority adults, participants were most interested in access
to appropriate therapy materials, followed by appropriate
testing tools, journal articles on minority adults, consultants
on minority adults from ASHA or other organizations,

and publications on minority adults. For bilingual adults,
participants were most interested in access to suitable
therapy materials, followed by tests in the client’s native
language, learning how to use an interpreter/translator,
publications on bilingualism, and consultants on bilingualism
from ASHA or other organizations.

Discussion

The purpose of this paper was to assess whether in the
growing multiethnic adult neurorehabilitation caseloads
in the United States there are any differencesin the
professional preparation, available clinical resources, and
professional development opportunities relevant to the
services rendered by S-LPs to minority adults relative
to bilingual adults. Results support that respondents’
professional education, including both coursework and
clinical training, was primarily focused on Whites compared

to members of other ethnoracial groups. Despite the limited
exposure to CLD adult populations in their professional
education, practitioners felt moderately to greatly prepared
to serve minority adults in general compared to feeling
minimally to moderately prepared to work with bilingual
adults with neurogenic communication disorders.

Responses overwhelmingly suggested dissatisfaction
with the current information and resources available for
post-graduate professional development regarding both
minority and bilingual adult groups. When comparing
resource availability among bilingual groups, most of the
information available focused on Hispanic/Latino(a)
individuals. Finally, respondents were moderately interested
in Continuing Education activities relevant to the target
populations of this study. In terms of clinical resources,
they ranked linguistically and culturally appropriate therapy
materials and testing instruments as the most requested
resources, followed by publications and consultants from
ASHA or other organizations. Regarding bilingual adults,
practitioners additionally expressed interest in receiving
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Table 6
Extent of Interest in Continuing Education Activities on Minority and Bilingual Adults (N =125)
Extent of interest?
Notatall Mild Moderate Quite Extreme
1 2 3 4 5
Minority adults
n 10 31 43 26 15
% 8.0 24.8 344 20.8 12.0
Bilingual adults
n 8 32 42 26 17
% 64 25.6 33.6 20.8 13.6

Note. *Wilcoxon z-score = 1.31, ns.

Table 7

Extent of Interest in Resources to Enhance Services with Minority Adults (N = 125)

Resources? Interest level I\:Iae:l? W'k‘:;;? ::)((?Iff) Je]¢4)

Notatall Mildly  Moderately Quite Extremely

Linguistically and culturally appropriate therapy materials 3.80 438 .00
n 8 14 21 40 47
% 24 1.2 16.8 32.0 376

Linguistically and culturally appropriate tests 349 592 .00
n 4 15 28 40 38
% 3.2 12.0 224 32.0 304

Journal articles on minority adults 2.60 0.05 96
n 5 38 g8 88 16
% 4.0 304 264 264 12.8

Consultants on minority adults from ASHA or other organizations 2.56 0. 92
n 12 31 32 29 21
% 9.6 24.8 25.6 23.2 16.8

Publications on minority adults 2.55
n 9 31 36 32 17
% 7.2 24.8 28.8 25.6 13.6

Note. *Friedman test: y* = 131.42, 4 df, p < .001.
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Table 8

Extent of Interest in Resources to Enhance Services with Bilingual Adults (N = 125)

Resources? Interest level r:,::'? Wlk\:/:)i:r? rr:;(::Iff) p(2)
Notatall Mildly Moderately Quite Extremely

Linguistically and culturally appropriate therapy materials 3.78 554 .00
n 5 13 16 40 51
% 4.0 104 12.8 32.0 40.8

Formal testsin the clients’ native language 312 143 15
n 12 16 26 36 35
% 9.6 12.8 20.8 28.8 28.0

Learning how to use an interpreter/translator 2.86 1.7 .09
n 8 25 30 37 25
% 64 20.0 24.0 29.6 20.0

Publications on bilingualism 2.62 0.02 98
n 1l 27 36 31 20
% 8.8 21.6 28.8 24.8 16.0

Consultants and bilingualism from ASHA or other organizations 262
n 15 27 30 27 26
% 12.0 21.6 24.0 21.6 20.8

Note. ®Friedman test: y? = 72.30, 4 df, p < .001

training in how to work effectively with interpreters/
translators.

Our results, albeit not directly comparable with ASHA's
health care professional assessments, are in line with
some of the insights reported by ASHA. ASHA-certified,
health care-based S-LPs reported to have average to
qualified levels of professional training to address cultural
and linguistic influences on service delivery and outcomes
(ASHA, 2011, 2013b; Brook, 2015). However, ASHA health
care professional assessments (ASHA, 2011, 2013a, 2013b;
Brook, 2015), based on a national respondent sample,
provide consolidated responses on both pediatric and adult
caseloads seen in health care. In contrast, our survey study
involving a respondent pool from the four most diverse
states in the nation exclusively focused on assessment
responses on services with neurologically impaired adults.
ASHA's consolidated health care findings, suggesting an
average-to-qualified extent of preparation to address both
pediatric and adult diversity issues, might reflect the existing
larger emphasis on information and clinical resources

on ethnically diverse child groups than on adult groups
(Hammer, 2012).

Nonetheless, our results are consistent with the scant
evidence and professional literature that highlight the
curricular limitations in academic and clinical preparation
related to minorities and the urgent need to implement
innovative programmatic changes that would minimize such
educational deficiencies in the United States, particularly
on minority adults (Centeno, 2009, 2015; Hammer,

2012; Horton-lkard, Munoz, Thomas-Tate, &Keller-Bell,
2009; Stockman, Boult, & Robinson, 2004). Academic
accreditation standards in the United States mandate
professional training programs to include curricular content
on the cultural and linguistic factors in communication
disorders (Council on Academic Accreditation, 2017).
However, these standards offer general guidelines that do
not specify the amount or content to include in coursework
or clinical practica on adult minority populations. Academic
program administrators are interested in having access
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to specific educational strategies and content that would
assist them in the design of appropriate curricular offerings
to address educational gaps on minorities in professional
preparation (Stockman et al., 2004).

Deficiencies in professional training and resources
to optimally serve minority adults with neurogenic
communication impairments may be a result of the critical
dearth of suitably trained faculty and relevant research
that would generate the evidential and conceptual bases
to support classroom and clinical instruction as well
as diagnostic and therapeutic product development
(Centeno, 2015; Harris, 2018; Payne, 2014). Respondents,
albeit minimally prepared with service skills for multiethnic
adult populations, received more exposure to generalized
training on service to minority adults with less emphasis on
service training for bilingual speakers. The training difference
might stem from limited understanding of how bilingualism
may complicate interpreting neurogenic communication
disorders in dual-language users as well as from the dearth
of research on communicatively impaired bilingual adults
with neuropathologies (Centeno, 2015). In addition,
despite required clinical training in neurogenic adult
communication disorders, often implemented through
aphasia management (Garcia, Garrett, Pimentel, &Garcia,
2002), clinical experiences may not involve minority adults.
However, when adults from minority groups are included,
clinical student experiences due to limited trained faculty
and clinical resources might not adequately incorporate the
complexities in serving older minority individuals (Centeno,
2015; Wallace, 1997).

That information relevant to Hispanic individuals was
the most accessible resource to respondents might be
explained by several reasons. Hispanic/Latino(a) individuals
may have been a prominent cohort in the respondents’
caseloads because Hispanic persons have a high incidence
of stroke (Cruz-Flores et al., 2011) and are the largest
minority group in the four states where respondents were
recruited (United States Census Bureau, 2014). In future
investigations, as discussed later, it would be useful to
explore if resource availability depends on the extent of
diversity or the largest minority adult group in the area.

Although respondents were moderately motivated
to participate in Continuing Education opportunities
to enhance their work with both minority adults and
bilingual adults, they showed the highest interest in having
access to appropriate intervention and testing materials,
followed by other resources (i.e., journal articles and other
publications on minority adults or bilingualism, expert
consultants from ASHA or other organizations, and training

in interpreter-assisted services to serve bilingual clients).
These findings are in line with ASHA health care personnel
data. ASHA-certified S-LPs, when serving CLD clientsin
health care environments, frequently use cultural brokers or
interpreters, modified assessment strategies, and referral
to bilingual service providers (ASHA, 2013b). These results
are consistent with the critical shortage in the evaluation
and intervention resources to realistically work with
communicatively impaired adults from diverse backgrounds
(Harris, 2018; Kiran & Roberts, 2012; Mufoz, 2012) and the
frequent necessity to work with interpreters in multilingual
CLD health care settings (Isaac, 2005).

In sum, our findings, in contrast to earlier results
(i.e., ASHA, 2011, 2013b; Wallace, 1997; Wiener, Obler, &
Taylor-Sarno, 1995), provide specific evidential insights
on the needs in the clinical management of the growing
ethnoracially mixed communicatively impaired adult
cohortsin U.S. neurorehabilitation services. Particularly,
when services with minority adults as a whole and bilingual
speakers in neurorehabilitation are compared, practitioners
are minimally trained to serve both groups and are
interested in post-graduate professional development
opportunities and resources that would improve their
competencies to effectively work with minority and
bilingual adults with neurogenic communication disabilities
in multiethnic neurorehabilitation services. Next, we
extrapolate the implications of these findings to the highly
diverse Canadian rehabilitative scenario to further exemplify
the impact of ethnogeriatric world trends on speech-

language pathology neurorehabilitation services.

Implications for Adult Neurorehabilitation Services in
Diverse High-Migration World Regions: Canada as an
Illustration

Our findings are consistent with international
multidisciplinary efforts, including evidence from speech-
language pathology, that highlight target educational,
research, and clinical areas and strategies to improve the
clinical management of ethnically diverse neurologically
impaired adult caseloads, such as individuals with
communication impairments (Altarriba &Kazanas, 2017,
Ansaldo et al,, 2008; Armstrong et al., 2015; Brewer et
al., 2015; Centeno, 2015; Hersh et al., 2015; Norris et al.,
2014; Penn et al, 2017; Rose et al., 2014). Our findings
have highlighted remedial areas with great relevance to
adult neurorehabilitation services in other high-migration
multiethnic regions, particularly because vulnerability to
age-related health concerns, including neuropathologies,
is high in multiethnic environments (Prince et al., 2015).
Disability disproportionally affects older people, people
living in poverty, Indigenous individuals (e.g,, First Nations,
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Inuit, and Métis in Canada), refugees, and migrants (Babulal
etal, 2019; Centeno, 2017; Petrasek MacDonald, Ward, &
Halseth, 2018; WHO, 2015).

Canada is a distinctive example of a hyperdiverse
context with growing demands in multiethnic-multilingual
adult neurorehabilitation services. Canada, a richly diverse
country with large First Nations, Inuit, and Métis populations
and immigrant groups (Kay Raining-Bird, 2011, 2014;
Statistics Canada, 2018), is the only western country ranked
among the 20 most diverse countries in the world (Morin,
2013). Migrant populations in Canada continue to steadily
increase to represent a growing percentage of the country’s
total population. Nearly one in two Canadians could be an
immigrant or the child of an immigrant by 2036 (Statistics
Canada, 2017). Canada constitutes one of the two largest
refugee resettlement countries in the world (International
Organization for Migration, 2017). By 2030, about 28% of the
Canadian population will be minorities (Sheets & Gallagher,
2013). Reflecting ethnic diversity, 5.8 million individuals
in Canada (17.5% of the population) speak at least two
languages at home (Statistics Canada, 2019). Regarding
older adults, seniors are expected to comprise around 23%
to 25% of the population by 2036 and around 24% to 28%
in 2061 (Statistics Canada, 2016). Ethnoracial minorities are
estimated to be prominently represented in the expanding
Canadian geriatric populations as local diversity grows
and extensively incoming migration continues (Statistics
Canada, 2018).

There is general consensus about the paucity in the
literature on age-related neurological complicationsin
Canadian populations, particularly in minority elders
(Chiu, Austin, Manuel, &Tu, 2010; Khan, Kobayashi, Lee,
&Vang, 2015; Krueger et al., 2015; Petrasek MacDonald et
al, 2018). In fact, despite great world ethnoracial diversity,
there are substantial gaps in the international scientific
literature regarding the impact of ethnic and racial factors
in age-related neuropathologies (Babulal et al., 2019;
Centeno et al,, 2020; Ellis, 2009). However, the limited
Canadian health data available highlight valuable trends for
neurorehabilitation policy and services. With the country’s
population aging, stroke prevalence is expected to increase
between 62% and 79% from 2013 to 2038 (Krueger et al.,
2015), especially for people who identify as First Nations,
Inuit, or Métis (Smylie et al,, 2018). The prevalence of
stroke-related disabilities, including aphasia, is estimated to
increase (Dickey et al.,, 2010). Although cardiovascular risk
profiles differamong Canadian ethnic groups (Chiu et al,,
2010), cardiovascular disease disproportionally affects 7.1%
of First Nations, Inuit, and Métis adults relative to 5.0% of the
general Canadian population (Foulds, Bredin, & Warburton,

2018). Interms of dementia, while the rates of dementia
have been increasing more rapidly among Canadian First
Nations, Inuit, and Métis groups compared to the general
population, dementia onset has been reported to occur
earlierin First Nations, Inuit, and Métis adults (for a review,
see Petrasek MacDonald et al., 2018). These epidemiological
and demographic trends in the extensively diverse
Canadian population, as in similarly growing hyperdiverse
geriatric contexts (e.g, Nichols et al., 2019; Norris et

al., 2014), will require a fully prepared speech-language
pathology workforce with the necessary professional
training and resource armamentarium to meet the clinical
needs of expanding neuro-compromised multiethnic elder
caseloads. While there is valuable evidence on professional
assessments of services for communicatively disordered
Canadian CLD caseloads, these studies, however, have
either focused on children or reported consolidated child
and adult data (Ball & Lewis, 2011; D'Souza et al., 2012; Kerr,
Guildford, &Kay-Raining Bird, 2003).

Limitations of the Study

Further investigations are necessary to refine and
extend the preliminary findings of the current study. A
larger investigation with a national respondent cohort
consisting of S-LPs from more racially and geographically
diverse backgrounds who work with minority adults may be
expected to yield additional insights. Additionally, because
the terms bilingual and minority may not have been distinct
and different in the minds of the respondents and, in turn,
conflated in the responses, a more detailed survey with
more items created to specify differences between these
two categories will be valuable. Combined with efforts to
enhance the response rate, a national respondent cohort
and a longer, more detailed survey may be expected to yield
a more extensive, fine-grained response corpus. Similarly,
exploring service differences between rural and urban
contexts would be helpful to gauge professional and clinical
realities in adult neurorehabilitation (see Winstein et al,
2016).

Also, separate studies to examine population-specific
and disorder-specific aspects in clinical management and
outcomes may uncover additional service issues among the
various minority adult groups and among different acquired
cognitive-linguistic and feeding disorders encountered
in CLD neurorehabilitation adult caseloads. Finally, given
the high diversity in the aging population worldwide,
international collaborative research efforts that apply
similar research methodologies to assess service provision
in local multiethnic adult neurorehabilitation caseloads
will produce valuable evidence. These efforts will allow
the systematic comparison of similarities and differences
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to generate international and local remedial strategies to
address the needs of the rapidly increasing ethnogeriatric
neurorehabilitation caseloads across the world (Bennett
etal, 2017; Centeno, 2017; Johnson, Onuma, Owolabi, &
Sachdeyv, 2016; WHO, 2019).

Future Directions

Demographic and neuroepidemiological data
highlight a growing need for evidence-based, culturally
responsive clinical services for the increasing numbers
of communicatively impaired adults in ethnoracially
diverse neurorehabilitation services worldwide. A broadly
based action plan with concerted strategies, developed
by professional, academic, clinical, and administrative
stakeholders in collaboration with community leaders,
is urgently needed to target deficiencies in professional
education, research, and service delivery for this expanding
population (Centeno, 2015, 2017; Centeno, Kiran, &
Armstrong, 2020; Penn et al., 2017; Siyambalapitiya &
Davidson, 2015). Ideally, the input from community leaders
combined with the expertise of program accrediting
officers, academics, researchers, and practitioners,
particularly in CLD neurorehabilitation services, should
inform all such stakeholder initiatives. Additionally,
interprofessional collaborations with practitioners who work
with neurologically disabled multiethnic adult caseloads
could further enhance efforts to undertake targeted
research and programs designed to improve professional
education and to develop appropriate clinical strategies and
service delivery (Miller et al., 2010; Winstein et al., 2016).

Critically in the strategic plans, the rigorous recruitment
to enlarge the pool of practitioners and researchers who
work with multiethnic adult populations has paramount
importance. In terms of practitioners, membership in
professional speech-language organizations may not
represent the ethnolinguistic diversity of the country
in some situations (Centeno, 2015; Siyambalapitiya &
Davidson, 2015), but it may be linguistically diverse in
otherworld regions. For example, ASHA membership only
includes 6% clinicians who consider themselves to be
bilingual and 8% who are minority individuals (ASHA, 2019,
2020). However, in Canada, where there are two official
languages (i.e., English and French), our literature review
suggests that bilingual S-LPs may outnumber monolingual
S-LPs. Three hundred respondents (78.1%) working with
linguistically diverse clients in Canada reported to know two
or more languages (D’'Souza et al., 2012).

Regarding the research workforce, the critical shortage of
investigators with expertise in neurogenic communication
disorders in minority adults is another imperative issue

to address (Centeno, 2015; Harris, 2018; Payne, 2014).
Targeted research is needed to support the evidential bases
forthe development of educational content and clinical
services for communicatively impaired adults from CLD
backgrounds. Despite disproportionately large incidence
and prevalence of stroke, dementia, and other neurological
complications resulting in communication and feeding
disorders in multiethnic adult populations, individuals from
these groups are inadequately, or infrequently, sampled

in adult-neurogenic research (Chin et al., 2017; Ellis, 2009;
Petrasek MacDonald et al,, 2018). A situation that limits the
external validity of the findings and their generalization to
ethnoracially mixed adult populations (Harris & Fleming,
2009). To populate the specialized clinical and investigative
pools, students’ mentored exposure to the clinical needs
and research pertinent to ethnoracially diverse adult
neurorehabilitation groups, an approach similar to the
strategies used in biomedical research to increase the
number of minority investigators (Ognibene, Gallin, Baum,
Wyatt, & Gottesman, 2016; Valantine & Collins, 2015), could
be a strategy to stimulate interest in clinical and research
careers in multicultural adult neurorehabilitation among
speech-language pathology students (see also ASHA, 2015;
McNeil et al,, 2013).

Allin all, our preliminary findings provide important
impetus for additional future research and remedial
strategies to meet the clinical demands of the increasing
ethnogeriatric groups in neurorehabilitation across the
world. These undertakings are in line with world and local
policies to strengthen and bring parity to health care in
vulnerable populations, including increasing multiethnic
aging populations in neurorehabilitation (Agency for
Healthcare Research and Quality, 2020; Krasnik et al., 2018;
United Nations, 2017, WHO, 2015; Wilk et al., 2018). Global
and local demographic-neuroepidemiological scenarios

highlight the urgency of these efforts.
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Appendix
Survey Questions

Professional Training

18. Use the scale below to indicate the frequency that information on each of the following ethnic/racial
groups was discussed in your coursework during your professional training:

Never Infrequently Sometimes Frequently Very frequently
1 2 8 4 5
a) White 12 3 45
b) Hispanic/Latino(a) 12 3 45
c) Black (African-American, Caribbean Black, African) 12 3 4 5
d) Asian/Pacific Islander (Filipino, Chinese, Asian Indian, Hawaiian, Samoan, etc.) 12 3 45
e) Native American or Alaskan Native 12 3 45
) Other (please specify): 12 3 465

19. Use the scale below to indicate the frequency that members of each of the following ethnic/racial
groups was included in your clinical caseload during your professional training:

Never Infrequently Sometimes Frequently Very frequently
1 2 8 4 5
a) White 12 3 45
b) Hispanic/Latino(a) 12 3 4 5
c) Black (African-American, Caribbean Black, African) 12 3 45
d) Asian/Pacific Islander (Filipino, Chinese, Asian Indian, Hawaiian, Samoan, etc.) 12 3 4 5
e) Native American or Alaskan Native 12 3 45
) Other (please specify): 12 3 45

Service Delivery

22.0n the scale below, circle the number that indicates the extent you feel prepared to work with adults
from minority groups (i.e., Hispanics, Asians, African-Americans, etc.):

None or Small Moderate Great Very great

No extent extent extent extent extent

pages 77-97 ISSN1913-2020 | www.cjslpa.ca

94



95

MULTIETHNIC ADULT CASELOADS Canadian Journal of Speech-Language Pathology and Audiology (CJSLPA)

23.0n the scale below, circle the number that indicates the extent you feel prepared to work with
bilingual adults:

None or Moderate Very great

No extent extent extent

Suggestions and Modifications

27.0n the scale below, circle the number that indicates how satisfied you feel with the amount of
information and resources available to enhance speech-language services with adults from
minority groups (i.e., Hispanics, Asians, African-Americans, etc.):

Very Very

Dissatisfied I don’t know Satisfied

dissatisfied satisfied

28.0n the scale below, circle the number that indicates how satisfied you feel with the amount of
information and resources available to enhance speech-language services with bilingual adults:

Very Very

Dissatisfied I don’t know Satisfied

dissatisfied satisfied

30. Of all the bilingual adults with whom you have worked, circle the group for which you have had
access to the most resources and information (books, journal articles, assessment tools, therapy
materials, etc)).

a) White

b) Hispanic/Latino(a)

c) Black (African-American, Caribbean Black, African)

d) Asian/Pacific Islander (Filipino, Chinese, Asian Indian, Hawaiian, Samoan, etc.)
e) Native American or Alaskan Native

) Other (please specify):

33.Onthe scale below, circle the number that corresponds to the extent of your interest in participating
in Continuing Education opportunities related to adults from minority groups (i.e., Hispanics,
Asians, African-Americans, etc.):

Not at all Mildly Moderately Quite Extremely
interested interested interested interested interested
1 2 3 4 S
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34. On the scale below, circle the number that corresponds to the extent of your interest in participating
in Continuing Education opportunities related to bilingual adults:

Not at all Mildly Moderately Quite Extremely

interested interested interested interested interested

35. Use the scale below to indicate your interest in the following professional resources to enhance
speech-language services with adults from minority groups (i.e., Hispanics, Asians, African-
Americans, etc.):

[\[e1 =1 4-11 Mildly Moderately Quite Extremely
interested interested interested interested interested
1 2 8 4 5

a) Presentations on minority adults at ASHA conventions 12 3 4 5
b) Conferences on minority adults 12 3 45
c) Publications on minority adults 12 3 465
d) Linguistically and culturally appropriate tests 12 3 45
e) Linguistically and culturally appropriate therapy materials 12 3 45
) College courses on minority adults 12 3 465
&) Journal articles on minority adults 12 3 45
h) Consultants on minority adults from ASHA or other organizations 12 3 45
i) Hands-on clinical training with minority adults 12 3 45
J) Other (please specify): 12 3 4 5

36. Use the scale below to indicate your interest in the following professional resources to enhance
speech-language services with bilingual adults:

[\[e =1 4-11 Mildly Moderately Quite Extremely
interested interested interested interested interested
1 2 8 4 5

a) Presentations on bilingual adults at ASHA conventions 12 3 45
b) Conferences on bilingual adults 12 3 45
¢) Publications on bilingualism 12 3 45
d) Formaltests in the client’s native language 12 3 4 5
e) Linguistically and culturally appropriate therapy materials 12 3 45
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) College courses on bilingual adults 12 3 4 5
g) Journal articles on bilingual adults 12 3 45
h) Learning a foreign language 12 3 4 5
i) Learning how to use an interpreter/translator 12 3 45
J) Consultants in bilingualism from ASHA or other organizations 12 3 4 5
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Abstract

Previous studies have highlighted domains of parent-child interactions associated with language
development among preschool-aged children, namely responsiveness, support to learning, affect, and
control. Although many tools have been developed, no single tool has been validated among young
childrento allow a comprehensive observation of the parental behaviours linked with early language
development. The Maternal Behavior Rating Scale-Revised (Mahoney, 2008) presents good content
validity. However, since it was not specifically designed for the observation of parental behaviours
involved in child language outcomes, an adaptation was necessary. This led to the validation of a new
tool named the Coding Observations of Parent-Child Interactions. This tool includes 10 parental
behaviours divided into four domains of parent-child interactions: responsive behaviours (sensitivity
to the child’s interests, responsivity, reciprocity, inventiveness); control (directiveness, pace); support
to learning (stimulation); and affect (warmth, enjoyment, acceptance). Afactor analysis conducted
with 95 children (Mage =42.07 months, SD = 0.28) and one of their parents confirmed the factorial
structure of the tool. Its reliability was demonstrated through high inter-rater (87%-93%, p <.001)

and intra-rater (88%-98%, p <.001) agreement. The validation of this tool among a population of
42-month-old children from the general population and their families suggests that it can serve as
avalid and reliable method for observing the main parental behaviours of interest for the language
development of preschool aged-children. It could therefore be a useful tool for researchers and
clinicians interested in early language development.
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Abrégé

Des études antérieures ont mis en évidence les domaines de l'interaction parent-enfant associés

au développement langagier des enfants d'age préscolaire, soit la réponse a l'enfant, le soutien aux
apprentissages, |'affect et le contréle. Quoique de nombreux outils aient été développés, aucun outil
permettant d'observer de fagon exhaustive les comportements parentaux associés au développement
langagier précoce n'a été validé aupres de jeunes enfants. L'outil Maternal Behavior Rating Scale-Revised
(Mahoney, 2008) présente une bonne validité de contenu. Toutefois, cet outil n'a pas été congu pour
observer spécifiqguement les comportements parentaux importants pour le développement langagier;

une adaptation était donc nécessaire. Cela a mené a la validation d'un nouvel outil intitulé Comportements
observeés du parent en interaction avec l'enfant. Cet outil permet I'observation de 10 comportements
parentaux répartis dans quatre domaines de l'interaction parent-enfant : la réponse a I'enfant (sensibilité
aux intéréts de I'enfant, adéquation des réponses, réciprocité, créativité), le controle (directivité, rythme),
le soutien aux apprentissages (stimulation) et I'affect (chaleur, plaisir et acception). Une analyse factorielle
a été réalisée avec les données recueillies aupres de 95 enfants (M, = 42,07 mois, E-T=0,28)etdelunde
leurs parents, ce qui nous a permis de confirmer la structure factorielle de I'outil. La fiabilité de cet outil a
été montrée grace aux fidélités interjuges (87%-93%, p < 0,001) et intrajuges (88%-98%, p < 0,001) élevées
obtenues. La validation de cet outil, qui a été réalisée avec un échantillon d’enfants 4gés de 42 mois issus
de la population générale et leur famille, suggere qu'il s'agit d’'une méthode valide et fiable pour observer les
principaux comportements parentaux associés au développement langagier des enfants d'age préscolaire.
Ainsi, cet outil pourrait s'avérer utile pour les chercheurs et cliniciens s'intéressant au développement
langagier précoce.
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Awide range of studies have highlighted the important
role of parent-child interactions on child language
development. Specifically, current literature points to
four main domains of parent-child interactions which are
involved in the language development of preschool-aged
children, namely response to the child (responsiveness),
supportto learning, affect, and control (e.g., Guttentag
etal, 2014, Levickis et al,, 2014; Roberts &Kaiser, 2011).
Interventions aimed at developing the language of young
children—whetherin prevention programs or programs
targeting children with language difficulties—encourage
parents to adopt behaviours related to these domains
(DeVeney et al, 2017; Kaiser & Roberts, 2013; Trivette &
Dunst, 2014).

To help parents adopt specific behaviours, prior
observation of parent—child interactions with appropriate
methods must be conducted. However, to this day,
clinicians and researchers in the field of child language
development do not have access to any tools designed
to observe the parental behaviours which contribute
significantly to early language development. This kind of
observational tool would be useful in clinical contexts
because it could help plan interventions geared towards
tailoring parental behaviours to the child’s specific
developmental needs. Areliable and systematic
observation of parental behaviours has the potential to
lead to the identification of families who may be good
candidates for interventions aimed at fostering the
language development of their child, and to more targeted
interventions. By including specific definitions and
measures of all the parental behaviours involved in language
development, such a tool would also support research in
speech-language pathology. In light of these considerations,
the goal of this article is to present a new observational
measure of the parental behaviours associated with early
language development, adapted from the Maternal Behavior
Rating Scale-Revised (MBRS-R; Mahoney, 2008). This work
was approved by the main author (G. Mahoney, personal
communication, May 26, 2016).

Domains of Parent-Child Interactions Associated with
Language Development

Responsiveness can be described as parenting that is
prompt, contingent on the child’s current focus of attention,
and appropriate to the child’s needs (Tamis-LeMonda
etal,, 2001). Responsiveness refers to a wide range of
parental abilities, such as maintaining joint attentional
focus with the child, commenting on the child’s play and
interests, and responding to the child’s communicative
acts or behaviours using semantically contingent and/or
appropriate responses. Responsive behaviours encourage
communicative exchanges during which children initiate

a topic of interest and parents respond in a way that is
meaningful to the child (Hudson et al,, 2015). Such mutual
turn-taking between the parent and child supports the
child’s development of conversational structures and allows
children to be highly receptive to new words and language in
theirrole as listeners (Smith et al., 2018).

Support to learning refers to how parents interact
with the child in a way that promotes cognitive and/or
language development and learning (e.g,, explanations,
supporting concept development and reasoning skills, giving
constructive feedback, adding information). Stimulation
techniques geared specifically towards the child’s language,
such as labelling objects, are other examples of support
to learning known to foster language abilities specifically
(Cleave etal, 2015).

Affection expressed towards the child also creates a
secure relational foundation between parent and child,
which allows the children to explore their environment
freely (Guttentag et al,, 2014; Levickis et al., 2014; Moss et al.,
2014). Recent studies have specifically shown that parental
behaviours such as warmth and positive regard towards the
child are associated with numerous positive outcomes in
children’s language development (Guttentag et al,, 2014;
Perkins etal.,, 2013).

Finally, several studies have investigated the links
between controlling behaviours, such as directiveness,
expressed by the parent towards the child and language
development. Directiveness refers to the degree to
which the parent requests, commands, suggests, and/
or physically prompts to direct the infant’'s immediate
attention, behaviour, or play. Typically, child-centered and
non-intrusive behaviours have been shown to support
language development more favourably than intrusive or
directive behaviours which redirect the child’'s current focus
of attention. Such directive behaviours have often been
regarded as hindering language performance because they
may reduce periods of joint attention, complexify the task
of mapping words to situational referents, and put higher
cognitive demands on the child’s language processing skills
(Akhtar et al., 1991; Tomasello &Farrar, 1986). However,
otherfindings suggest that some levels or types of directive
behaviours (e.g,, supportive vs. intrusive directiveness;
successful vs. unsuccessful redirectives) may, on the
contrary, support language development (Flynn &Masur,
2007; Masur et al., 2005; Shimpi et al., 2012). The child’s age,
cultural background, and level of language skills may play
an importantrole in the relationship between directiveness
and language development. Nonetheless, these studies
indicate that control is an important aspect of parent-child
interaction when focusing on the associations between
parental behaviours and language development.
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Observational Tools Including Measures of the Parental
Behaviours That Foster Early Language Development

Areview of current literature was conducted to verify the
existence of observational tools including measures of the
aforementioned domains of parent-child interactions. Two
observational tools were identified, namely, the Parenting
Interactions with Children: Checklist of Observations Linked
to Outcomes (PICCOLO; Roggman et al,, 2013) and the
Maternal Behavior Rating Scale (MBRS; Mahoney et al.,
1986).

The PICCOLO is a checklist including 29 items
distributed across three of the four domains of parent-child
interactions that are of interest for language development
(i.e, affection, responsiveness, and teaching). The
psychometric properties of the PICCOLO are considered
robust (Roggman et al., 2013). Only positive behaviours
adopted by parents are considered in this checklist,
which uses yes/no responses to indicate whether a given
behaviouris observed or not. The presence or absence of a
behaviour does not provide any qualitative information (e.g.,
timing, duration, level of fit with current activity), which limits
intervention planning. Likert-type measuring scales (Likert,
1932) provide a more nuanced assessment of the frequency
of occurrence and magnitude of a given behaviour.

The MBRS is a global rating scale which was developed
to observe parental behaviours in dyads including children
atrisk for developmental delays. This tool, as well as its most
recent and revised version, the MBRS-R (Mahoney, 2008),
have been widely used in research contexts (e.g., Chiarello
etal, 2006; Kim &Mahoney, 2004; Moore et al., 1998;
Sénéchal et al,, 2013). The MBRS-R has never been validated,
and its authors do not recommend using its current version
for evaluation or family assessment purposes because
they do not consider it reliable and valid enough for making
judgments regarding parent-child relationships (Mahoney
etal, 1996). The MBRS-R allows the observation of 12
distinct behaviours that have been reported in the child
developmentliterature as having significant influences on
the development of young children (Mahoney et al.,, 1986).
Based on a factor analysis, these 12 behaviours contribute
to fourinteractive styles (domains of parent-child
interactions; Boyce et al, 1996, as cited in Mahoney et al,,
1998): (a) responsive/child-oriented behaviours (sensitivity
to the child’s interests, responsivity, reciprocity); (b)
directive behaviours (directiveness, pace); (c) achievement
orientation (achievement, verbal praise); and (d) affect
(expressiveness, warmth, enjoyment, inventiveness/
creativity, acceptance). Definitions and indicators are
provided for each of the parental behaviours, with examples
to facilitate scoring. A 5-point Likert scale is used to assign a
score to each behaviour, ranging from 1 (very low) to 5 (very

high), which allows for a qualitative measure of the parental
behaviours of interest.

Covering the four theoretical constructs of interest,
namely responsive and directive behaviours, behaviours
that support learning, and affect, the MBRS-R presents
good content validity with regard to the parental behaviours
involved in child language outcomes. It could be a relevant
tool for both researchers and clinicians interested in the
early language development of preschool-aged children.
However, the MBRS-R includes some overlap in the
definitions of the specific parental behaviours it includes.
Most importantly, some parental behaviours included in this
tool, such as expressiveness (i.e., intensity and animation)
orverbal praise, are not theoretically associated with
the language development of preschool-aged children.
Furthermore, the MBRS-R includes a mid-scale position
(3), which may lead to difficulties in scoring. When an odd
number of criteria are used, participants tend to interpret
the central category in different ways—neutral, no opinion,
not applicable, partly agree/partly disagree, unsure,
undecided, confused, need more information—such that
itis not truly in line with the other response categories
(Chyungetal, 2017). In the context of parent-child
interaction, the goal is to estimate the degree to which a
parent adopts a given behaviour, meaning that the mid-
scale position may not be informative.

Lotzin et al. (2015) stated that the use and refinement
of an established tool with evidence of validity might be a
better investment of time and resources than the ongoing
development of new assessment tools. Following this
statement, an adaptation of the MBRS-R was undertaken
in order for this observation scale to meet the needs of the
research and clinical field of child language.

Adapting the MBRS-R to the Context of Language
Development

The adaptation of the MBRS-R was carried out by the
first three authors, who are speech-language pathologists
and researchers in the field of early childhood development.
The use of three experts increases the content validity of
the adaptation procedure (Lotzin et al., 2015). The coding
of 48 videos of parent-child interactions using the MBRS-R
by the second author led to the identification of overlaps
among two of the 12 parental behaviours measured by
the tool, namely verbal praise (e.g., Praise may be given for
compliance, achievement or for the child being himself)
and acceptance (e.g,, Acceptance is measured primarily
in terms of how parents’ nonverbal and verbal behaviours
accept and affirm the child forwho he/she is or what he/she
is currently doing). Consequently, they were collapsed into
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a single behaviour, acceptance, leading to the elimination of
one of the 12 original behaviours.

The first and second authors also reviewed the definitions
and added examples which better reflected the parental
behaviours of interest for language outcomes, in light of
the current literature and previous studies in the field of
parent-child interactions and typical language development.
Forexample, reciprocal behaviours that specifically
foster language development, such as interacting without
interrupting the child and asking open-ended questions
that help maintain or pursue the ongoing interaction, were
added as examples of the behaviour reciprocity. Similarly,
examples of responsivity that specifically pertain to language,
such as repeating or recasting what the child says, as well
as interpreting his/her utterances, were added. All of the
revised definitions and examples were then submitted to
researchers in the fields of speech and language pathology,
child and family psychology, and early language development
to validate their accuracy and relevance in relation to early
language development. Lastly, these definitions were
submitted to childhood clinicians, namely speech-language
pathologists and psychologists, to confirm their clarity.

The second step of the adaptation process concerned
the reorganization of the Likert scale to include four, rather
than five, response categories for each behaviour (1= never,
2 =sometimes, 3 = often, and 4 = always). The third and final
step involved adapting the indicators (statements) provided
for each of the possible scores for the remaining 11 parental
behaviours. The MBRS-R included indicators which took
into account both frequency and quality of behaviours for
a given dimension (e.g, “Enjoyment occurs in the context
of awarm relaxed atmosphere. Parent manifests delight
fairly frequently;” Enjoyment = 4), as well as indicators which
only tookinto account frequency (e.g., “Parent occasionally
manifests delight in child being himself;” Enjoyment = 3) or
quality of behaviours (e.g, “Parent may appear rejecting of
the child as a person;” Enjoyment =1). These inconsistencies
complexified coding, which compromised the accuracy of
the ratings and thus, the reliability of the tool. To facilitate
its use and minimize subjectivity, it was decided that each
indicator would be standardized to include both frequency
of occurrence and quality (or appropriateness) of a given
behaviour.

Following this adaptation process, the observational tool
included 11 of the 12 behaviours measured by the MBRS-R,
as well as a Likert scale including four possible scores. This
version of the tool was tested by analyzing 12 more videos,
coded independently by the first three authors. Some
remaining disagreements in coding resulted, after discussion
among the three coders, in slight final adjustments to the

definitions and indicators for the four possible response
categories associated with each parental behaviour. The
coding of an additional 10 videos revealed satisfactory
agreement among the three coders; thus, this version of
the tool became the focus of the current validation study.
This new observational measure of parental behaviours
was entitled the Coding Observations of Parent-Child
Interactions (COPI). Avalidation of the COPlamong a
population of 42-month-old French-speaking children from
a non-clinical population and their families followed.

Method

The sample included 95 monolingual French-speaking
children (45 boys, 50 girls) aged, on average, 42.07 months
(SD =0.28), and one of their parents. These participants
were recruited through educational childcare settings in
the Québec city and Montréal areas (Québec, Canada) as
part of the comparison group of a longitudinal study on the
language development of neglected children aged 3to 5
years (Early Longitudinal LAnguage and Neglect [ELLAN]
study; Sylvestre et al,, 2014). Data for the current validation
study was collected at the second measurement time of
the ELLAN Study. This study was approved by the Research
Ethics Committees of the Québec (CJQ-IU-2014-03) and
Montréal (CJM-IU 14-05-06) Youth Centres.

Participant characteristics are presented in Table 1.
The families are mainly nuclear (93.7%) and include two
orless children (77.9%). More than 70% of mothers have
a university certificate, diploma, or degree (70.5%), while
this proportion is 49.4% among fathers. Most families
(70.2%) benefit from incomes over $80,000 annually. In
terms of family structure, the current sample appears to be
representative of families living in the province of Québec,
where an estimated 87% of children aged O to 4 years live in
two-parent households, and 84% of families are composed
of two children or less (Institut de la statistique du Québec,
2018a). Similar trends were observed for the percentage of
children living in low-income households, that is, 3.3% in the
current sample and 5.8% in the general Québec population
(Institut de la statistique du Québec, 2018b, 2018¢). Data on
the educational level of parents with children is currently not
available at the provincial level.

Materials and Procedures

The videos used to code parental behaviours consisted
of 15 minutes of free play between the parent and child,
recorded at the end of a 2-hour home visit as part of the
ELLAN study. Participants were offered a choice of toys (i.e.,
a farmhouse including characters and animals, a puzzle,

a ball, atoy kitchen and food set, a book, a stuffed teddy
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Table1

Participant Characteristics

Variables n (%)
Participating parent (N = 95)

Mother 81(85.3)
Father 13 (13.7)
Legal tutor 1(1.05)
Type of family (N = 95)

Nuclear (two parents) 89(93.7)
Single parent 6 (6.3)
Number of children in the family (N = 95)

Tor2 74 (77.9)
3 ormore 21(22.1)
Education level of the responding parent (N = 95)

High school or professional studies 28(29.5)
University certificate, diploma, or degree 67 (70.5)
Education level of the other parental figure (N = 89)2

High school or professional studies 45 (50.6)
University certificate, diploma, or degree 44 (494)
Gross householdincome (N = 94)

< $39999° 44.2)
$40 000-79 999 24 (25.5)
> $80 000 66 (70.2)
Low income households® (N =91) 3(33)

Note. “The adjusted totals account for missing data. "Amounts are in Canadian Dollars (CAD). “The low-income cut-off is calculated based on gross household income and the size of the

household (Institut de la statistique du Québec, 2019).

bear, and a “Mr. Potato Head") to standardize the free-play
setting. Parents were instructed to play with their child as
usual, without paying attention to the camera. Parental
behaviours were then coded using the COPI. The middle
portion of each recording, that is, from the beginning of the
4th minute to the 11th minute (for a total of 7 minutes) was
coded. If the child or parent was temporarily absent during
this given period, the corresponding duration was added
and coded after the 11th minute, until 7 minutes of parent-
child interactions had been coded.

Data Analysis

Following the adaptation process of the COPI, the
entire sample of 95 videos was recoded by the second
author. The analyses were then performed using IBM SPSS
Statistics software (version 24.0) and R statistical software
(version 34.3). Following descriptive analyses, a measure of
sampling adequacy was calculated using the Kaiser-Meyer-
Olkin index (Kaiser, 1974). A principal component analysis
was then conducted using a varimax rotation with Kaiser
normalization. Based on the factorial structure of the original
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tool (i.e,, MBRS-R), the extraction included a fixed number of
fourfactors. In the context of principal component analysis,
saturations above .63 are considered very good and those
above .71 are considered excellent (Comrey & Lee, 1992).
Cronbach'’s alpha was also calculated to measure internal
consistency of the scale items. Cronbach’s alpha values
above .70 are considered satisfactory (Nunnally, 1978).

Inter-rater agreement was calculated for 20 of
these 95 videos (21% of the sample), which were coded
independently by the first two authors. Each of these
authors also recoded 10 of these 20 videos 1 month later to
measure the intra-rater agreement for each rater. Inter- and
intra-rater agreement were calculated using the quadratic
weighting method and Gwet's AC2 statistic. Like the classical
Cohen’s kappa, the Gwet’s AC2 statistic is a measure of rater
agreement but is more robust than the classical statistic
(Wongpakaran et al,, 2013). Aweighting method was applied
by assigning a weight of 1 for perfect agreement and .80 fora
one-point difference between the raters’ scores. Deviations
of 2 or 3 points were given a null weight. In this study,
Gwet's AC2 coefficients greater than .70 were considered
acceptable.

Results

AKaiser-Meyer-Olkin index of .798 confirmed sampling
adequacy and quality. The factor loadings following varimax
rotations revealed that the COPI respected the factorial
structure of the MBRS-R. Four behaviours of the COPI
loaded onto the Response to the Child domain, two on the
Control domain, one on the Support to Learning domain,
and three others on the Affect domain. Nine of the 11
behaviours of the COPIloaded onto the same four factors
as the MBRS-R. Inventiveness, which originally belonged
to the Affect domain of the MBRS-R, loaded mainly onto
the Response to the Child factor of the COPI ((707) rather
than Affect ((141). This behaviour was thus reattributed to
the Response to the Child dimension of the COPI. Also,
considering that “expressiveness” was weakly distributed
among the four factors, this behaviour did not add any
useful information to the observations of parent-child
interactions and was thus removed from the COPI. This
brought the total number of items included in the COPI to
10. Following these changes, a second factorial analysis was
conducted with the remaining 10 items of the scale (Table
2). The final version of the COPI is thus comprised of 10
parental behaviours divided into four domains of parent-
childinteractions (Table 3). Overall, both raters used all 4
points of the Likert scale. Internal consistency for all four
subscales of the final version of the COPI (a. = .84 t0 .88) is
considered excellent (Nunnally, 1978).

Results for intra-rater agreement are shown in Table
4. Overall, the intra-rater agreement was between .88
and .98, which is considered excellent. A single value
(Rater1, "Enjoyment,” AC2 = .69) was slightly lower than
the established threshold for acceptable values (i.e., .70).
However, for this behaviour, Rater 1 used only three of the
four possible scores on the Likert scale, with a score of
1never being attributed, which highly influences Gwet's
AC?2 statistic. The associated confidence interval for this
behaviour was quite wide [ 42, .96]. The lower bounds of the
confidence intervals for the remaining 10 behaviours were
often close to .70.

Table 5 reports the results for inter-rater agreement.
This agreement was also very high and significant (o <.001)
forall 10 parental behaviours of the COPI. The percentage of
agreement ranged from 87% to 93% and was much higher
than the agreement by chance, which was, on average,
475% (range = 41%-53%).

Discussion

The goal of this study was to develop a tool for observing
the parental behaviours that foster language development
and validate it among a population of preschool-aged
children from the general (non-clinical) population. This tool,
named the COPI, was adapted from the MBRS-R (Mahoney,
2008). The final version of the COPI includes 10 parental
behaviours distributed among four domains of parent-child
interactions: Response to the Child (sensitivity to the child’s
interests, responsivity, reciprocity, inventiveness); Control
(directiveness, pace); Support to Learning (stimulation);
and Affect (warmth, enjoyment, acceptance). Both French
and English versions of each component of the COPI—
definitions of the four domains and 10 parental behaviours,
and indicators associated with each possible score (1to 4)
on these behaviours—are available upon request from the
corresponding author.

The factorial structure of the COPI is robust and the four
domains are clearly distinct from one another, as shown by
the principal component analysis. This suggests that using
specific subscales (domains) of the COPI independently
may be feasible in a clinical or research context. The
indicators used to score each parental behaviour appear
reliable, as confirmed by the high rates of inter- and intra-
rater agreement. Overall, both raters used all 4 points of the
Likert scale, further suggesting that the COPI allows fora
nuanced analysis of parental behaviours.

The results of the current study suggest that the COPI
can serve as a valid and reliable method for observing the
parental behaviours that foster language development
in a population of preschool-aged children in a research
context. Itis important to mention that perfect inter-rater
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agreement s highly unlikely in the context of observations Likert point of one another, which is similar to the results
of parent-child interactions. However, in this validation of other observational tools used to measure adult-child
study, the scores of both raters were consistently within one interactions (e.g., Pianta et al., 2008).

Table 2

Factor Loadings for Principal Component Analysis with Varimax Rotation of the COPI Behaviours

Domains Factor loading

Parental behaviours 1 2 3 4

Factor 1: Response to the child

Sensitivity to child .78 10 14 A
Responsivity .81 .01 16 34
Reciprocity .88 17 .05 24
Inventiveness .66 -30 -.24 21

Factor 2: Control
Directiveness 13 .92 =13 10
Pace -.07 .93 -.03 .00

Factor 3: Support to learning

Stimulation .07 -15 94 13

Factor 4: Affect

Enjoyment 39 =18 -15 .83
Warmth 27 .03 27 .82
Acceptance 39 .28 12 .72

Note. N = 95. Factor loadings above .63 are in bold. COPI = Coding Observations of Parent-Child Interactions.

Table 3

Definitions of the Four Domains and 10 Parental Behaviours of the COPI

Response to the child

Parent’s awareness and understanding of what captures the child’s attention (game, activity,
interests, etc.)

Examples of sensitivity to the child include the parent's verbal comments about what the child is
o ) interested in, his/her ability to monitor the child's activity or behaviour, the position adopted by
Sensitivity tothe child's - the parent to visually monitor the child’s actions as well as the parent's general commitment and
Interests engagement in the child’s activity.

Note: Sensitive behaviours are observed independently of directive behaviours, that is, a parent
can be both very directive in the choice of an activity and sensitive to what the child does or says
during the activity once engaged.

pages 99-112 ISSN1913-2020 | www.cjslpa.ca 106



107

INTRODUCING THE COPI

Canadian Journal of Speech-Language Pathology and Audiology (CJSLPA)

Table 3 (Continued)

Definitions of the Four Domains and 10 Parental Behaviours of the COPI

Responsivity

Reciprocity

Inventiveness

Consistency and relevance of the parent’s responses to the child’s behaviours.

Responses are relevant when they are related to the child’s actions, requests, and intentions, and
allow the ongoing conversation or activity to continue. Responsivity is observed in relation to child
behaviours that both demand a response (direct demands) from adults as well as behaviours that
may not be specifically directed toward the adult (indirect demands). Child behaviours include
play and social activity as well as facial expressions, vocalizations, gestures, signs of discomfort,
body language, requests, and demands.

Relevant responses include, for example, actions or comments related to the child's actions/
comments, repeating or rephrasing what the child says, expansions and interpretations of their
utterances, and the parent’s actions in response to the child’s direct or indirect requests.

Parent’s ability to engage the child or engage with the child in a collaborative and balanced
exchange, that is, where parent and child take part in the ongoing activity in equal parts, oriented
towards a commmon goal.

Examples of reciprocity include interacting without interrupting the child, asking open-ended
questions that help maintain or pursue the ongoing interaction, creating balanced turn-taking or
conversations, and successfully engaging the child in lasting interactive sequences.

Variety of strategies used by the parent to capture the child’s interest.

Examples of inventiveness include the ability to use a toy or object in many different ways,
to invent games with or without objects, to combine different toys or to use theminan
unconventional way, and to find innovative solutions or ideas related to the child’s activity or
interests.

Directiveness

Pace

Control

Frequency of requests, orders, suggestions, advice/clues, or other ways of directing the child’s
activity orimmediate behaviour.

Examples of directiveness include initiating a new activity when there has been no previous
sign of inertia and/or resistance shown by the child, telling the child what to do, making frequent
suggestions, and directing the minute details of the child’s free play.

Rate of the parent’s behaviour. This item allows the observation of the pace and rhythm of the
parent’s verbal (flow and abundance of speech) and nonverbal (gestures, movements, actions)
behaviours. This item is rated independently from the child and does not observe the extent to
which the parent’s pace matches the child's pace.

Stimulation

Support to learning

Parent activities/comments that stimulate the child’s sensorimotor (visual, auditory, tactile,
motor) and cognitive (including language) development. This item allows the observation of

the amount of stimulation offered by the parent as well as the energy the parent strives to exert
towards promoting and encouraging the child's development. Stimulation is measured by the
extent to which the parent fosters sensorimotor and cognitive development whether through play,
instruction, training, or sensory stimulation.

Examples of stimulation include teaching new words/concepts to the child, describing their
function, explaining/demonstrating how a game or task is completed, scaffolding, offering
constructive feedback to the child, etc.

Note 1: Some behaviours that support learning may not be sensitive to the child’s interest, but they
must nevertheless be coded in this item.

Note 2: Putting the child’s knowledge to test by asking closed (non-supportive) questions (e.g,,
asking the child to name things/colours/letters) without either teaching something new or giving
supportive feedback to the child, is not considered an appropriate example of supportive learning
and should not be coded here.
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Table 3 (Continued)

Definitions of the Four Domains and 10 Parental Behaviours of the COPI

Affect

Enjoyment expressed by the parent towards the child. This item allows the observation of parents’
enjoyment expressed in response to the child (actions and behaviour) rather than in response to
Enjoyment the game or the activity.

Examples of enjoyment may include smiling, sincere laughter, and a high level of engagement by
the parent in the child’s play, in a relaxed atmosphere.

Positive attitude expressed towards the child.

Frequency and intensity of the expression of positive feelings and demonstrations of affection
Warmth towards the child are considered.

Examples of warmth include physical proximity, pats, lap-holding, caresses, kisses, hugs, tone of
voice, and verbal endearments.

Verbal and nonverbal parental behaviours that indicate to the child that he/she is accepted as he/
she s, and that his/her behaviours, words, ideas, actions, and decisions are valued.

Examples of acceptance include a parent frequently expressing his/her agreement by
acknowledging what the child says or suggests ("that’s a good idea," "you're right," "that’s true"),
accepting/engaging in the child’s ideas/suggestions that might be silly or foolish, or by offering
verbal or nonverbal praise to the child ("well done," "good job").

Acceptance

Note. COPI = Coding Observations of Parent-Child Interactions.

Table 4

Intra-rater Agreement on the 10 Parental Behaviours of the COPI

Parental behaviours AC2 95%Cl % agreement %;fgiir:::t P
Sensitivity to child’s interests

Rater1 .90 [.751] .96 .60 <.001
Rater 2 88 [73,1] 94 50 <.001
Responsivity

Rater 1 96 [.86,1] 98 52 <.001
Rater2 88 [.74,1] 94 50 <.001
Reciprocity

Rater1 .76 [.53,1] 92 .66 <.001
Rater2 .76 [[57,.94] .88 .51 <.001
Inventiveness

Rater1 88 [.69,1] 96 66 <.001
Rater 2 82 [.631] 90 46 <.001
Directiveness

Rater 1 82 [.66,.99] 92 55 <.001
Rater2 .83 [.66,.99] .92 54 <.001

pages 99-112 ISSN1913-2020 | www.cjslpa.ca 108



INTRODUCING THE COPI Canadian Journal of Speech-Language Pathology and Audiology (CJSLPA)

Table 4 (Continued)

Intra-rater Agreement on the 10 Parental Behaviours of the COPI

Parental behaviours AC2 95% CI agre?men t %;fgiir:::t

Pace

Rater1 .83 [.67,.98] .92 155 <.001
Rater 2 83 [.67,.98] 92 54 <.001
Stimulation

Rater 1 81 [.64,.97] 90 48 <.001
Rater 2 84 [.68,1] .92 49 <.001
Enjoyment

Rater1 .69 [42,.96] 90 .68 <.001
Rater2 88 [.73,1] 94 50 <.001
Warmth

Rater1 .88 [.73,1] 94 .52 <.001
Rater?2 91 [.78,1] .96 54 <.001
Acceptance

Rater 1 84 [.69,.99] 92 49 <.001
Rater?2 88 [.72,1] 94 51 <.001

Note. COPI = Coding Observations of Parent-Child Interactions; AC2 = Gwet’'s AC2 agreement coefficient; Cl = Confidence interval.

Table 5

Inter-rater Agreement on the 10 Parental Behaviours of the COPI

Parental behaviours AC2 95% Cl agre:fmen t %;fgiirf:t P
Sensitivity to child’s interests 79 (.69, .89] .89 47 <.001
Responsivity .82 .73, .91] .90 44 <.001
Reciprocity /8 (.68, .88] .87 42 <.001
Inventiveness .81 [.72, 91] .89 41 <.001
Directiveness .83 [.73,.93] 92 53 <.001
Pace .84 [.74,.94] 92 .51 <.001
Stimulation 79 [.69,.89] 89 48 <.001
Enjoyment .80 [.70,.90] .90 50 <.001
Warmth 78 [.69,.87] 89 50 <.001
Acceptance .86 [.76,.96] .93 50 <.001

Note. COPI = Coding Observations of Parent-Child Interactions; AC2 = Gwet’s AC2 agreement coefficient; Cl = Confidence interval.
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Although it remains to be confirmed through studies
conducted in clinical settings, the three first authors, who
have extensive clinical experience in speech-language
pathology, consider that its use in a clinical setting is
promising. Despite the unavoidable degree of subjectivity
inherent to such observations, the detailed definitions of the
domains and parental behaviours, as well as the precision of
the indicators and examples provided for the four possible
scores on each behaviour, allow for coding that closely
reflects the observed behaviour. By allowing a judgment
on the frequency of occurrence and magnitude (intensity)
of a given behaviour on a 4-point Likert scale, the COPI
allows for more qualitative and nuanced measures of each
behaviour, compared to other tools focusing on identifying
the presence or absence of such behaviours. Provided
they are trained on the conceptual bases of the tool and
the coding procedures of the COPI using video recordings
and that satisfactory inter-rater agreement is obtained, this
tool could be used by early childhood special educators,
early interventionists, teachers, or any other qualified
professional.

Coding with the COPI is not time-consuming as
approximately 10 minutes were needed to code a 7-minute
video. Real-time coding, without recording parent-child
interactions, might also be feasible for experienced
professionals. Although levels of inter- and intra-rater
agreement were high in this validation study, they remain
to be measured with other speech-language pathologists
in clinical contexts, and for real-time coding. Indeed, itis
important to remember that in this study, the inter-rater
agreement was obtained by the same researchers who
developed the definitions and examples of the COPI
behaviours during the adaptation phase. This is likely to have
led to a higher agreement than the one obtained by two
raters who have not benefited from the discussions around
these parental behaviours.

Finally, itis important to remember that the objective of
this tool is not to evaluate parental behaviours. Rather, it is
to observe them at a specific time and provide a common
language with which to describe certain parental behaviours
that are important when focusing on language outcomes
for children. These observations made synchronously with
the assessment of the child’s developmental needs could
help determine which behaviours are already adopted in a
developmentally appropriate way by the parent, as well as
those which are never, or seldom present. Such a tool can
also help identify behaviours that are already adopted by
the parent, but for which adjustments (e.g., dosage) could
be made to better meet the child’s needs (Baker, 2012;
Lotzinetal, 2015; Warren et al,, 2007). The diversity and

specificity of the parental behaviours observed using the
COPI could help establish specific, measurable objectives
of increasing complexity.

We conducted the development and validation study
of the COPI with parents of 42-month-old children from
the general population who did not present biological
or environmental risk factors with regard to language
development. Although this first step of the validation
process confirms that using the COPI is a simple and
feasible way to observe parental behaviours within these
families, its validity remains to be demonstrated with other
subgroups of the population (e.g., low SES families and
families from other cultural backgrounds).

Finally, observations of parental behaviours using the
COPImust also be conducted while keeping in mind the
context in which such observations are made. Contextual
factors such as the physical location in which these
observations are conducted (e.g, clinical setting, at home),
the available materials or ongoing activity, and even factors
related to the child or parent’s current state (e.g, energy
levels, physical or psychological well-being) should be taken
into account when interpreting these measures.

Conclusion

The COPIis a systematic and structured observational
measure of 10 parental behaviours, divided among four
domains of parent-child interactions that are associated
with language development among preschool-aged
children. The results of this adaptation and validation
study suggest that the COPI shows valid construct and
structure. The specific and operational indicators of the 10
parental behaviours of interest, which include examples
that specifically pertain to language development,
resulted in satisfactory inter-rater agreement upon these
measures. The COPI can be a useful observational tool
ofthe parental behaviours of interest when focusing on
child language development, for both clinical settings and
research contexts. This tool helps provide a much needed
common language with which to describe certain aspects of
parent-child interactions which are important for language
development. Its reliability, as demonstrated by the current
study, can lead to more systematic observations of parental
behavioursin a clinical context and, consequently, has
the potential to lead to more targeted and individualized
interventions adressed to children and their families.
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Abstract

The Act Early Autism Project created and assessed an early pathway to care for toddlers whose
parents had informed concerns about their development. The three-step pathway included (1)
reliable education provided to the broad Ottawa community about recognizing early signs of Autism
Spectrum Disorder, (2) aninvitation to a responsive two-level screening for Autism Spectrum Disorder,
and (3) the provision of an in-home parent-mediated intervention for those positively identified at
risk. This paper describes our evaluation of the pathway feasibility as 15 toddlers progressed to early
intervention within 1year. Parents used a first level paper screening tool to report their concerns

to knowledgeable professionals about their toddlers’ development and to identify risk for Autism
Spectrum Disorder. Professionals then provided second level observational screening to obtain more
detailed information about the skills and behaviours of those toddlers identified as high risk at first
level screening. A12-week parent-mediated intervention followed positive second level screening.

Pre- and post-standardized parent report measures revealed changes in child behaviours during and
immediately following the intervention. Autism Diagnostic Observation Schedule results following the
study supported the Act Early Autism Project pathway to care as they provided a confirming diagnosis
for all children who completed the pathway. Finally, parent perspectives of the pathway were elicited
and are discussed.
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Abrégé

Le projet Act Early Autism a créé et évalué une trajectoire de soins qui visait la prise en charge précoce
des enfants dont les parents s'inquiétaient de leur développement. Cette trajectoire comprenait trois
étapes : (1) une distribution d'informations fiables a la population de la grande région d'Ottawa sur la fagon
de reconnaitre les signes précoces du trouble du spectre de I'autisme, (2) une invitation a effectuer un
test de dépistage du trouble du spectre de I'autisme réalisé en deux étapes et (3) la mise en place d'une
intervention réalisée a la maison par les parents des enfants identifiés comme étant a risque d’avoir

un trouble du spectre de l'autisme. Cet article décrit la faisabilité de cette trajectoire en examinant le
cheminement de 15 enfants lors de leur prise charge précoce qui s'est échelonnée sur un an. Les parents
ont d'abord rempli un questionnaire de dépistage visant a transmettre leurs inquiétudes concernant le
développement de leur enfant a un professionnel expérimenté et a identifier si leur enfant était a risque
d’avoir un trouble du spectre de I'autisme. Les professionnels ont ensuite effectué un dépistage en
observant les habiletés et comportements des enfants identifiés comme étant a risque d'avoir un trouble
du spectre de I'autisme dans la premiere étape du dépistage afin d’obtenir des informations détaillées sur
ces aspects. Ce second dépistage a été suivid'une intervention de 12 semaines menée par les parents.
Lesrésultats obtenus pré- et post-intervention a des questionnaires parentaux normalisés ont révélé

des changements dans les comportements des enfants pendant et immédiatement apres l'intervention.
Lesrésultats obtenus avec l'outil Autism Diagnostic Observation Schedule a la fin de I'étude corroborent
I'efficacité de la trajectoire de soins du projet Act Early Autism puisque tous les enfants ayant participé a
toutes les étapes de la trajectoire ont vu leur diagnostic confirmé. Enfin, les points de vue des parents sur la
trajectoire ont été recueillis et discutés.
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Early screening, diagnostics, and interventions can
be accessed by speech-language pathologists (S-LPs)
to reliably assist very young children with developmental
challenges, including Autism Spectrum Disorder (ASD). Yet,
parents and speech-language pathology clinicians may not
be aware of current evidence to help them navigate the best
available pathways to early intervention (Barnard-Brak et al.,
2017; Camarata, 2014). The recent evolution and expansion
of ASD diagnostic criteria means there are now broader
evidence-based definitions for identification and more
reliable early indicators of risk (Zwaigenbaum, Bauman,
Choueiri, et al,, 2015). However, the rapid development of
evidence also means an evidence-to-practice gap thatis
fully recognized in the field of early intervention (Dingfelder
&Mandell, 2011; Lau et al., 2014; Wetherby et al,, 2018).
Parents and professionals may not be up to date with
the changes and may be hesitant when making crucial
decisions for toddlers’ early interventions (Camarata, 2014;
Canadian Association of Speech-Language Pathologists and
Audiologists, 2006; Zwaigenbaum, Bauman, Stone, et al,,
2015). Thus, informed community awareness becomes an
important consideration to enlighten unfortunate “wait-
and-see” responses and expedite appropriate choices for
early intervention (Lau et al., 2014; Wetherby et al., 2018).

Early identification, including broad community
awareness and accurate screening, followed by evidence-
based early intervention need to be easily accessible
to parents who have concerns (Wetherby et al,, 2018).
Educated, proactive responses to developmental
challenges like ASD can result in optimum long-term
outcomes for children (Dawson et al., 2010; Piccininni
etal, 2017, Wetherby et al,, 2014). The Act Early Autism
Project aimed to (a) pilot an investigation on how to close
the research-to-practice gap for parents and clinicians and
(b) provide preliminary evidence for a practical, seamless
pathway to evidence-based early intervention for families
with toddlers showing concerning behaviours associated
with ASD.

ASD as defined by the Diagnostic and Statistical
Manual of Mental Disorders (5th ed.; American Psychiatric
Association, 2013) is a neurodevelopmental disorder
thatis diagnosed in at least 1in 66 children, 5-17 years of
age, in Canada (Ofneretal,, 2018). When left untreated
inthe early years, ASD can result in cascading deficits in
cognition, language, socialization, and adaptive behaviour
(Dawson et al., 2012; Wetherby et al., 2007). Children can
be identified as at risk of ASD before, and diagnosed by, the
age of 2 years because of specific differences in early social
orienting, language, and cognitive skill development, as well
as unusual body movements, atypical emotional regulation,
and reduced motor control in some infants (Dawson et al.,

2012; Zwaigenbaum, Bauman, Choueiri, et al,, 2015). Parents
may have early concerns in these areas but wait to report
them, sometimes on advice of professionals, until children
are older and more likely to be positively identified with ASD
(Ozonoffetal, 2009; Zubler, 2019; Zwaigenbaum, Bauman,
Choueiri, et al,, 2015).

The State of Early Intervention for ASD

Though research confirms that early intervention
gives children with ASD the best chance for a positive
developmental trajectory (i.e., Dawson et al.,, 2010;
Guralnick, 2011; Landa et al,, 2013; Wetherby et al., 2014,
2018), in Canada as in other countries children are not
diagnosed with ASD as early as they could be (Leew et
al, 2012). For example, in the United States concerns
about development were retrospectively found in the
health records of 85% of children at age 3 years who were
later diagnosed with ASD (Zubler, 2019). Only 42% of
those 3-year-old children had received a comprehensive
developmental assessment by age 3. Canadian children
also do not receive timely identification for several reasons,
including a lack of current and coordinated information
across pediatric providers, a shortage of trained clinicians,
long waiting lists, a lack of coordination between agencies,
and location-specific access barriers (Ouellette-Kuntz et
al, 2009). Moreover, there are significant inter-regional
differences in age of diagnosis across Canada (Ouellette-
Kuntz etal,, 2009). The median age of diagnosis for children
with ASD in Canada ranges from 39 to 55 months of age
depending on where the child lives; only 19% of children
in Canada are identified by 36 months of age and those
diagnoses are only in some provinces (Autism Canada,
n.d.; Ofneretal, 2018). Even with a valid early diagnosis,
Canadian children and families may experience long delays
entering interventions especially as toddlers (National
Autism Center, n.d; Wetherby et al., 2018). Since children
can be identified as high risk of ASD before 2 years of age
and should begin early intervention immediately following
identification, Canada needs to facilitate feasible pathways
to care and collaborative partnerships among community
providers and other experts in the field of ASD (Nachshen et
al, 2008).

Reliable parent-mediated early interventions that are
straightforward and supportive for parents and that affect
basic developmental changes for children, setting them on
positive trajectories, do exist (e.g., Landa, 2018; Wetherby
etal.,, 2018; Zwaigenbaum, Bauman, Choueiri, et al., 2015).
Providing appropriate and specific early intervention for
toddlers with ASD helps them establish foundational
learning that diminishes later cascading developmental
deficits; that is, parent-mediated interventions in the
early years can be impactful beginnings to development
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(Wetherby et al., 2018; Zwaigenbaum, Bauman, Stone, et al,,
2015). The negative effects of inaction may later become
acutely salient for children with ASD because their reduced
motivation for social interaction, combined with narrowly
focused interests, results in them having missed crucial
foundational learning opportunities (Camarata, 2014;
Dawson etal, 2012; Landa et al,, 2013; Wetherby et al,, 2018).

S-LPsin ASD Early Interventions

Since parents often become concerned about
their child’s development during the first 2 years of life
(Nachshen et al,, 2008; Ozonoff et al,, 2009) when
social and pragmatic communication behaviours,
such as positive affect sharing, coordinated eye gaze,
communicative gestures, and language, do not develop
as expected (Shumway & Wetherby, 2009; Wetherby &
Prizant, 2002), S-LPs often deliver the important initial
early assessments and referrals. Indeed, a key diagnostic
criterion for children with ASD includes persistent deficits
in the acquisition and use of nonverbal and verbal social
communication (American Psychiatric Association, 2013).
Moreover, ASD may be comorbid with other speech-
language developmental disorders that S-LPs identify as
primary disorders (American Speech-Language-Hearing
Association, n.d.), soitis important for them to be current
with developments in identification and intervention. Also,
S-LPs often establish important ongoing partnerships with
families after assessment and so are well-positioned to
help them access appropriate pathways to interventions.
Knowledgeable S-LPs are essential for mobilizing vital
knowledge about ASD early interventions to benefit their
young clients with ASD.

Historically, S-LPs have used increasingly robust
methods to train parents to enhance their early interactions
with their children, supporting goals of increased social
communication and language development (Carteretal.,
2011; The Hanen Centre, n.d.; Hwang et al., 2013; MacDonald,
1989; MacDonald &Carroll, 1992; Pickles et al., 2016; Prizant
etal,, 2003). These methods merge well with current early
intervention evidence for children with ASD (American
Speech-Language-Hearing Association, n.d.). The extensive
body of evidence for parent-mediated interventions
includes studies across professions that validate
intervention strategies focusing on reciprocal, responsive,
parent—child interactions (e.g., Harvard University: Center on
the Developing Child, 2007; Kaiser et al., 2000; Natrasony &
Teitelbaum, 2016; Rogers & Dawson, 2009; Yoder & Warren,
2002). Parent training is known to be effective in promoting
the achievement of family-identified goals for the child
(Hwangetal.,, 2013; Roberts &Kaiser, 2011), enhancing
parent—child relationships (Carter et al., 2011), and
importantly, improving parents’ abilities, confidence, and

satisfaction with care (Oono et al., 2013). Additionally, early
childhood professionals have learned that parents want
integral information and education within their assessment
and treatment experiences as support for them to ensure
continuity of care (Natrasony & Teitelbaum, 2016).

Benefits of Parent Education

Providing reliable information to parents results in
their decreased stress and better knowledge about their
child’s development (Carter et al,, 2011; M. A. Feldman
&Werner, 2002). A Canadian study that investigated a
parent-centred treatment for young children with physical
disabilities discovered that parents valued learning how to
communicate with theirinfant or toddler by acknowledging
behavioural cues. They reported learning positive and age-
appropriate behaviour management strategies in enhanced
interactions (Natrasony & Teitelbaum, 2016). It seems that
when parents and families of children with disabilities learn
how to best interact with their child, their stress decreases
(Hendriks et al., 2000).

Parents are important facilitators in early interventions
because they have the most consistent time to positively
and naturally practice with their children (Brookman-Frazee
&Koegel, 2004; Minjarez et al., 2013). Oono et al. (2013)
found evidence for the effectiveness of parent-mediated
interventions within the crucial parent-child interactions
for child language comprehension and the reduction in ASD
severity. However, even though the results with the child can
be rewarding in terms of improved scores on test measures,
the impact on their parents and families may be uniquely
complicated and challenging (Brookman-Frazee &Koegel,
2004). Oono et al.'s (2013) findings reinforced the need for
early intervention that develops parental interaction skills to
enhance their child’s development, but also highlighted the
need to monitor levels of parental stress. Indeed, studying
effects on parents when family coaching and teaching
imposes responsibility on them is in progress across
differentfields.

The Act Early Autism Project

The Act Early Autism Project explored a potential
continuous pathway to care that might address current
barriers to early identification of risk and to early
intervention for toddlers at high risk of ASD in Canada.
Broad knowledge mobilization through television interviews,
strategically placed information posters (see Figure 1),
community talks, and open invitations for queries provided
up-to-date information about early signs of ASD. To achieve
our goal of reducing false positive screenings for ASD, we
implemented a two-level screening process (Khowaja et
al, 2018). First, the project sent a validated parent-report
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Figure1

A screening and parent-training program fortoddlers aged 12 to 24 months with early signs of Autism Spectrum Disorders.

If you have concerns about your child’s development,
this project may help.

Some children show these signs of Autism between the ages of 12 to 24 months:

Social Interaction Communication Behavior and play development

* Less eye gaze * Fewer “showing"” gestures * Repetitive movements of body,
* Fewer warm, joyful expressions = Lack of pointing arms, hands, or fingers

« Less sharing of interest « Less nonverbal communication * Unusual choice of play items, or

ways of playing (like spinning

or enjoyment
objects, lining up objects)

* Unusual voice pattern (odd

* Lack of response to name pitch, intonation, rhythm)
. . * Repeated and/or rigid routines
* Difficulty understanding

simple language

If any of these signs describe your child, you may be eligible to participate in this project.

Contact us Screening Parent-Training Program

for more information and to talk to ~ We will screen your child's With a therapist, you will learn how to
us about available services in the communication, social and play help your child learn language, social
Ottawa region. If you do not qualify  skills. If you qualify, you and your and play skills in daily routines.

for this project, we can help child will soon participate in a free e program provides ten weekly
connect you with other services. parent-training program. sessions in your home.

(613)286-8079 www.actearlyautism.ca

ACT EARLY

autism project

Community partners

Children’s Hospital of Eastern Ontario
Pinecrest-Queensway Community Health Centre
Emerging Minds Treatment Centre for Children and Youth

Funded by The Provincial Centre of Excellence
for Child and Youth Mental Health at CHEO

Recruitment poster distributed throughout the community for the Act Early Autism study
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screening tool by mail to anyone who contacted the study
office, and we scored all returned forms. Then, children
found to be atrisk of ASD by parent report were given a
second level observational screening for ASD by study
professionals. Toddlers who presented significant red flags
at the second level screening and whose families met study
criteria were invited to participate in a low-intensity parent-
mediated intervention, provided in families” homes. All
steps in the pathway were meant to be seamless, without
waiting. Moreover, the project elicited parents’ opinions
and perspectives to inform the process and to consider the
impact of the pathway on their toddlers, themselves, and
their families.

Our main objective was to explore the feasibility and
accuracy of providing a continuous pathway to early
intervention fortoddlers at risk of ASD. Specific aims were
to (a) examine numbers and proportions of children
who were identified, received the intervention, and were
subsequently confirmed as having ASD through gold-
standard assessment tools and (b) determine if the parent-
mediated early intervention was related to secondary
changes in toddlers’ development by examining changes
on parent report measures. Figure 2 outlines the Act Early
Autism Project pathway to care; each assessed step provided
key information about feasibility at that point, leading to and
through the early intervention.

Method

Using descriptive methods, we explored a continuous
pathway to parent-mediated early intervention for
toddlers at high risk of ASD. This pathway went from
community-wide information translation and mobilization
about early signs of ASD, including an open invitation
forany inquiries, to a responsive two-level screening for
ASD, ending with the provision of a low-intensity 12-week
parent-mediated intervention for toddlers who screened
positive. We explored available data at each pathway
step to inform (a) feasibility of the pathway, (b) utility
ofthe tooals, (¢) secondary child behavioural changes,
and (d) a confirmation of screened ASD status through
an assessment that included the Autism Diagnostic
Observation Schedule (ADOS). Some data is expressed in
simple proportions, but wherever possible we analyzed the
data using conservative, appropriate statistical tests. Finally,
we explored social validity of the pathway by eliciting and
examining a sample of parents’ candid opinions about their
experiences regarding progression through the pathway.
Full descriptions of data collected at each step are provided
below.

Identification by Community Education and Screening

Step one on the pathway was a 3-month long
community education and awareness initiative aimed

Disorders in toddlers
2. Invitation to connect with study experts

Steps in the Act Early Autism Project pathway to care

Broad Community Education and Awareness
1. Information dissemination: RED FLAGS for Autism Spectrum
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to provide up-to-date information to the public, parents,
educators, and health professionals about evidence-based
early signs of ASD. In all community-based meetings and/
orvia professionally designed information posters that
included best evidence early red flags for ASD, people

were invited to contact the project for further information
and/or to participate in the identification and intervention
steps, if appropriate. The community education/awareness
initiative included ethically approved information posters
which were strategically placed throughout the community
in day cares, nursery schools, pediatrician offices, early
years centres, and community centres (Figure 1); local
television interviews with lead investigators; and newspaper
articles. The project coordinator received 47 telephone
inquiries during the 3-month information/education step. As
mentioned, the poster was placed throughout the Ottawa
area for 3 months presenting evidence-based early red
flags and an invitation to call the Act Early Autism Project for
more information.

Step two on the pathway included the Early Screening
for Autism and Communication Disorders (ESAC; Wetherby
etal, 2009) and the Systematic Observation of Red Flags
(SORF; Dow et al., 2017; McCoy et al.,, 2009; Wetherby et al.,,
2004) as first and second level screening tools, respectively.
Thefirst level ESAC (Wetherby et al., 2009) is a parent
guestionnaire that screens and rates early red flags of ASD in
toddlers using 47 research-tested items. The ESAC covers
two critical diagnostic domains of ASD as presented in the
Diagnostic and Statistical Manual of Mental Disorders (5th
ed.; American Psychiatric Association, 2013). The SORF
uses the Communication and Symbolic Behaviour Scales
(Wetherby & Prizant, 2002) protocol to elicit behaviours
and then observational scoring of the video-taped session.
[tincludes 29 items covering diagnostic criteria of ASD
as presented in the Diagnostic and Statistical Manual of
Mental Disorders (5th ed.; American Psychiatric Association,
2013).

Thirty-two ESACs were returned and scored. After
scoring, we flagged 29 toddlers as high-risk for ASD and an
S-LPina clinic administered the second level screening
tool. Second level screening involved scoring the behaviour
sampling protocol of the Communication and Symbolic
Behaviour Scales (Wetherby & Prizant, 2002) using the
SORF (Dow et al. 2017; McCoy et al., 2009; Wetherby et
al, 2004). The SORF includes 29 diagnostic items for ASD
(American Psychiatric Association, 2013) to rate early red
flags of ASD from the video recorded Communication and
Symbolic Behaviour Scales behaviour sample. Categories
of behaviours are grouped into five composite areas: (a)
reciprocal social interaction, (b) unconventional gestures,

(c) unconventional sounds and words, (d) repetitive
behaviours and restricted interests, and (e) emotional
regulation. The SORF rates the presence of behaviours
that are atypical (i.e., rarely if ever displayed by children
developing typically) and the absence of behaviours that
are typical (i.e.,, usually displayed by children developing
typically). A cut-off score of eight or more red flags indicates
ariskfor ASD status, thus warranting assessment for a
diagnosis of ASD (Dow et al.,, 2017; McCoy et al., 2009). The
SORF has good psychometric properties as a second level
screen for ASD (Dow et al.,, 2017, 2020; Wetherby et al,,
2008).

Intervention Inclusion and Exclusion Criteria

When toddlers screened positive for risk of ASD at
both screening levels and families met the intervention
inclusion criteria, they were immediately invited to receive
the intervention as part of the study. Inclusion criteria
included (a) toddlers were at least 14 months old when they
began the intervention, (b) parents agreed to participate in
research, (c) parents attended an information session, (d)
parents agreed to commit to 12 weeks of coaching in their
homes (including two assessments), (€) the child had no
significant health or physical (e.g., hand use, ambulatory)
concerns, (f) the child had no known, comorbid, biological-
genetic conditions (e.g, Down Syndrome, Fragile X), (£)
English was the child’s and family's first language, and (h)
the child was not enrolled in an intensive co-occurring
intervention (i.e.,, more than 10 hours per week). When they
met inclusion criteria and accepted the invitation to the
early intervention, they were formally enrolled in the study
for pre—post data collection and analyses.

Intervention

At step three on the pathway, we used the parent-
mediated Early Start Denver Model (P-ESDM; Rogers,
Dawson, &Vismara, 2012) as our early intervention because
ofits home-based curriculum and abbreviated coaching
intensity to equip parents with immediate interactive
tools shown to improve both parent and child behaviours
during the intervention (Rogers, Dawson, & Vismara, 2012).
The power of the model to affect children’s behaviour
was demonstrated in Rogers et al. (2019), which showed
forthe first time a direct positive relationship between
parent fidelity of implementation and child growth. Also,
parents in P-ESDM have shown high parent-therapist
alliances (Rogers, Estes, et al.,, 2012) with no increase in
stress while learning the intervention (Estes et al., 2014).
The study provided a 1-hour session with eitheran S-LP or
an occupational therapist and 10, 1-hour sessions in the
families” homes with a trained coach.
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The P-ESDM model integrates applied behaviour
analysis principles with developmental, relationship-based
methods, thus providing a comprehensive, manualized,
and structured intervention for children with ASD, ages 12 to
48 months (Rogers & Dawson, 2009). The coaches taught
parents to use a child-centred, responsive, interactive style
while targeting individualized child goals. Parents learned
age-appropriate applied behaviour analysis strategies and
how to create, embed, and generalize learning opportunities
fortheirtoddlers in their daily lives. Parents learned to
engage their toddlers in shared experiences to encourage
imitation, communication, social-emotional, and play skills
(Rogers, Dawson, &Vismara, 2012).

Two trained parent coaches achieved 85% treatment
fidelity criteria through instruction provided by a P-ESDM
trained lead investigator prior to working with families. The
parent coaches were supervised throughout the study by
the same lead investigator to ensure ongoing compliance
with the intervention. The coaches were early childhood
educators with previous training in applied behaviour
analysis. Coaches collaborated with the families to establish
three to five goals using the ESDM Curriculum Checklist,

a criterion-referenced list of skills in developmental
sequence, in eight domains, across four levels (Rogers &
Dawson, 2009). One new strategy per week was introduced
(Rogers, Dawson, &Vismara, 2012). If necessary, the coach
would provide a hands-on demonstration of a strategy,

but usually parents were coached about how to interact
with their toddler. Parents were encouraged to practice all
strategies in their natural environments each week, building
on previous learnings. Handouts that reinforced new
concepts and strategies were provided to support weekly
practice (Rogers, Dawson, &Vismara, 2012).

Toddler participants in the intervention (N = 15) ranged
in age from 16-27 months (M = 20.3 months; SD = 3.38);
thirteen were boys (87%); and all lived in English as first
language homes. Parents reported retrospectively that they
first noted a developmental concern when their toddler was
about 12 months of age (M =10.64; SD = 5.42). Demographic
information for the intervention parent participants is
presented in Figure 3.

Child Measures

Standardized parent report measures were
administered pre- and post-intervention to determine
if there were any behavioural changes for the toddlers
and to assess the efficacy of the intervention on child
behaviour changes. Child changes were secondary to the
early intervention which was delivered by the parents.
Additionally, the gold standard ADOS was administered at

Percentage of sample

Demographic Characteristics

Percentages of parents who took part in the Act Early
intervention who present with certain demographic
characteristics.

post-intervention to determine the accuracy of our two-
level screening in directing families to the early intervention
for ASD.

MacArthur Bates Communication Development
Inventory

The words and gestures form (Fenson et al., 2007) is
a checklist of 396 possible words for parents to report
current expressive and receptive vocabulary and gestures
in toddlers ages 8-37 months. The MacArthur Bates
Communication Development Inventory (MBCDI) is
psychometrically sound, as shown by reports that raw
scores in young children with ASD are concurrently
associated with vocabulary in language samples and in
predicting later language in children with ASD (H. M. Feldman
etal, 2005; Luysteretal,, 2009).

Mullen Scales of Early Learning

The Mullen Scales of Early Learning (MSEL; Mullen, 1995)
is a standardized and normed developmental assessment
for children, ages birth through 68 months. It provides an
overallindex of ability (early learning composite score)
and subscale scores for receptive language, expressive
language, visual reception, and fine motor skills. The MSEL
was administered by a qualified psychologist.

Vineland Adaptive Behavior Scales, Second Edition

The Vineland Adaptive Behavior Scales, Second Edition
(VABS II; Sparrow et al., 1984) consists of four major
domains: commmunication, socialization, daily living skills,
and motor skills (age < 6 years), all of which contribute
to an adaptive behaviour composite score, as well as
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an optional maladaptive behaviour domain. The VABS I
provides an adaptive behaviour composite score, domain
and subdomain scores, and age equivalents. The VABS I
provides supplementary norms for children with autism
(Carteretal, 1998). It demonstrates good psychometric
properties including internal consistency, inter-rater
reliability, and content validity (Carter et al., 1998). It was
administered to the primary caretaker.

ADOS

The ADOS (Lord et al., 1999) was administered to
toddlers who completed the intervention to determine
orrule out a diagnosis of ASD, to support the screening
steps implemented in the pathway to care. The ADOS is
a standardized, clinician-administered observation tool,
designed to press for social communication and restricted-
repetitive behaviours related to ASD. It includes three
core areas of observation: language and communication,
reciprocal social interaction, and stereotyped/restricted
behaviours or interests. Its algorithm scores have
acceptable internal consistency and excellent inter-rater
and test-retest reliability and excellent diagnostic validity
for ASD versus non-spectrum conditions. A qualified
psychologist administered the ADOS.

Parent Measures

Standardized self-report measures and a focus group
discussion were used to explore parents’ experiences in the
pathway to care. We evaluated their stress, their opinions
about how they were treated in the process, and their
candid responses to questions about how the process
affected them, their toddler, and their families. The stress
measure was administered pre- and post-intervention since
parents were learning to be agents of the intervention.

Parenting Stress Index

The Parenting Stress Index (PSI; Abidin, 2012; Loyd &
Abidin, 1985) is a screening and triage instrument that
measures relative degree of stress in a parent-child system.
Itis frequently used in ASD studies with parents of children
ages Tmonth to 12 years and is often used for pretest—
posttest measurement in research. The PSI may identify
issues that can lead to problems in the child’s or parent’s
behaviour. It focuses on three major domains of stress:
child characteristics, parent characteristics, and situational/
demographic life stress. The PSI can produce profiles for the
child subscales of distractibility/hyperactivity, adaptability,
reinforces parent, demandingness, mood, and acceptability
and on parent subscales of competence, isolation,
attachment, health, role restriction, and spouse/parenting
partner relationship. PSI domain and subscale scores may

be confidently used to provide information about specific
sources of stress in a parent—child system. Its reported
reliability for the child subscale is .78-.88 and for the parent
subscaleis .75-.87 (Abidin, 2012). Reliability coefficients for
the two domains and the total stress scale are .96 or greater,
indicating a high degree of internal consistency. The PSI

was administered to mothers and fathers of toddlers in the
intervention following the intervention step.

Measure of Processes of Care

The Measure of Processes of Care (MPOC-20; King et al,,
1995) is a parent questionnaire used to assess the family-
centred behaviours of health care providers in interventions.
With permission from CanChild, we administered an
adapted version of the MPOC-20 following the intervention
to assess parents’ perceptions of the care they and their
toddlers received along the pathway. The MPOC-20 is
validated for parents who have children ranging in age from
0to 17+ years who have neurodevelopmental disabilities
or maxillofacial disorders. For the present study, parents
were asked to indicate their extent of agreement to various
questions about their experiences along the pathway.

Parent Focus Group

Aone-time, 1-hour long focus group, led by a professional
facilitator who was not involved in the study, occurred with
five randomly selected mothers. Questions presented
to the mothers were designed to elicit their opinions and
experiences about the Act Early Autism Project pathway
to care. The conversation was recorded for transcription
and transcribed in real time for later examination and
categorization. Topics addressed concerned major
steps on the pathway to care: (a) parents’ experiences
from concerns to intervention, (b) child outcomes, (c)
intervention strategies, and (d) written materials. Table
1summarizes all measures used in the Act Early Autism
Project.

Results

Public Education and Screening

Numbers and proportions of toddlers who screened
positive for high risk of ASD at the Level 1 screening
suggested that the 3-month broad-reach community
education blitz resulted in knowledgeable inquiries by
parents. The community education blitz resulted in 29 of
32 toddlers (91%) identified as being at high risk for ASD.
Following the Level 2 observational screening using the
SORF, 24 of the 29 toddlers (83%) presented with significant
red flags for ASD. Therefore, 90% of the toddlers who
completed the Level Tinformed parent-report screening
were positive for risk of ASD and/or developmental delay
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Table1

Summary of Child, Parent, and Data Measures Used in the Act Early Autism Project

Child Parents Coaches When measure was used
1.ESAC* Screening

2. SORF*

1. MBCDI* 1. PSI Pre-intervention
2. MSEL 2.MPOC

3.VABII*

1. MBCDI* 1.PSI Criteria treatment fidelity Post-intervention
2.MSEL 2.MPOC 1. Descriptive

3.VABII* 3.Focus group

4. ADOS*

Note. *notable findings. ESAC = Early Screening for Autism and Communication Disorders; SORF = Systematic Observation of Red Flags; MBCDI = MacArthur Bates Communicative Development
Inventory; MSEL = Mullen Scales of Early Learning; VAB Il = Vineland Adaptive Behavior Scales - 2" Edition; ADOS = Autism Diagnostic Observation Schedule; PSI = Parenting Stress Index; MPOC =

Measure of Processes of Care.

and 83% of those who completed Level 2 screening were
confirmed as high-risk for ASD.

Seventeen of 24 families with toddlers who screened
athighrisk at Level 2 screening also met the Act Early
Autism Project inclusion criteria and were enrolled in the
intervention. Seven eligible families declined participation
because they chose to pursue other treatment options,
lived too far away to be able to receive the intervention, or
disagreed with the screening outcome. Toddler participants
at screening were 14-29 months of age (M =20.28; SD =
442). AKruskall-wWallis test showed no differences on either
screening measure between children who completed the
intervention and those who declined or were lost to attrition
(ESAC: p=.23;SORF: p=.12).

The numbers of participants entering and progressing
through the pathway to care are summarized in Table 2.
Proportions show feasibility of the pathway to care at this
point in terms of differential identification and direction to
appropriate early intervention

Intervention
Toddlers

Descriptive statistical analyses were performed on
available pre- and post-data to evaluate secondary changes
in child behaviours at this final step of the pathway to care.
Because of the small sample size, missing child and parent
data from families who did not return for follow-up, children
who were unable to complete an assessment according to
standardized procedures, and non-normal distributions of
some variables, we performed non-parametric Wilcoxon

Signed Rank tests. This test allowed us to compare
repeated measures on our single sample to assess whether
the population mean ranks differed from pre- to post-
intervention (i.e., a paired difference test). Test results are
tentative given the type and status of our data.

MBCDI and VABS Il. Toddlers’ social communication,
expressive and receptive vocabulary, developmental, and
behavioural/adaptive functioning were compared from
pre-to post-intervention (on an individual basis, after 12
weeks of early intervention) using the MBCDI and the VABS
ll. Eleven of the 15 toddlers who completed the intervention
had pre- and post-MBCDI; seven had both for the VABS |II.
Forthe 11 toddlers with MBCDI pre- and post-scores, raw
scores for phrases and words understood, words produced,
and gestures used changed positively from pre- to post-
intervention according to parent report. Our large standard
deviations represent a wide range of scores amongst a
small sample, common in exploratory studies. Moreover, all
toddlers whose chronological ages still fell within the testing
limits of the MBCDI were within expected normative ranges
for gestures-used at the post-intervention assessment.

One significant change was found on the VABS Il for
motor skills and it was a decrease (p = .02). Different ns
reflect missing data at the post-assessment and are
problematic for analyses. Only significant changes are
presented in Table 3. All other changes in other domains
were not significant.

The MSEL. No significant changes in development were
found using the MSEL for the 11 children who completed
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Table 2

Numbers and Proportions of Participants Progressing Through the Pathway to Care

Pathway milestones n Proportion
Completed Level 1screening 32 1.0
Children screened high risk ASD at Level 1 29 0.90 (29/32)
Children confirmed high risk ASD at Level 2 screening 24 0.83 (24/29)
Families entering the intervention 17 0.70 (17/24)
Families lost to attrition 2 0.12 (02/17)
Families completed the intervention 15 0.88 (15/17)
Diagnostic evaluation with ADOS 15 1.0 (15/15)

Note. ASD = Autism Spectrum Disorder; ADOS = Autism Diagnostic Observation Schedule.

Table3

Changes in Communication and Adaptive Behaviour Developmental Domains

Measure N Pre-score Post-score Wilcoxon signed-rank
M (SD) M (SD) p
MBCDI Raw score N
Phrases understood 10.55 (5.99) 17.82 (7.65) <.01*
Words understood 81.55 (73.21) 167.55 (106.36) .01~
Words produced 718 (12.08) 86.27 (122.26) <.01*
Gestures used 19.45 (7.15) 32.82 (13.51) O01*
VAB Il Standard score 7
Motor sub-score 88.00 (13.25) 33.86 (4.53) .02**

Note. *p < .05; **negative change. MBCDI = MacArthur Bates Communicative Development Inventory; VAB Il = Vineland Adaptive Behavior Scales - 2™ Edition

a post-intervention MSEL assessment. Twenty is the
lowest score that the MSEL can reliably specify at this age,
and since some children did not reach this basal in some
developmental domains, we created a developmental
quotient score (i.e., Age Equivalency/Chronological Age x
100) using age equivalency scores for comparisons (see
Rogers, Estes, et al,, 2012). A developmental quotient was
computed for each subscale and for a composite—the

mean of the five subscales. Table 4 presents the findings.

Functional Communication. Some parents reported
during their focus group about qualitative changes they
observed in theirtoddlers’ communication behaviour over
the short term of intervention, adding social validity to our
study. Eleven of 15 parents reported that their toddler had
begun to appropriately use word approximations or words
in their communication with others. The development
from no words to beginning words signals an important

milestone that can represent potential emergence of oral
language aptitude; for a child with ASD and language delays,
this may be noteworthy. The proportion of children who
were reported by their parents to have reached important
communication milestones by the completion of the study
are summarized in Table 5.

ADOS. All 15 children who completed the Act Early
Autism Project intervention were administered the ADOS
aftertheir 12-week early intervention. All 15 met the cut-off
criteria for ASD. These results confirm parents’ very early
concerns at the community education phase of the study
and the reliability of the Act Early Autism Project two-level
screening step.

Parents

PSI. No significant changes were observed from pre- to
post-early intervention for parents’ stress, measured by the
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Table 4

Comparisons of Mullen Scales of Early Learning Developmental Quotients (DQ) From Pre-to
Post-Intervention

e n Pre-DQ Post-DQ Wilcoxon signed-rank
M (SD) M (SD) p

Gross motor 7 70.39 (26.23) 72.31(16.79) 24

Visual reception 11 68.89 (31.30) 61.57 (29.03) 33

Fine motor 5 76.80 (21.40) 79.11(7.84) 89

Receptive language 14 38.05 (28.28) 46.10 (31.53) .08

Expressive language 14 46.58 (26.79) 46.15 (2448) 73

Note. Different n values represent missing basals or missing post-assessment data.

Table5

Social-Communication Milestones Achieved by Toddlers at Pre- and Post-Intervention

Milestone Proportion of children Proportion of children Proportion change
at pretest at posttest
(n=15) (n=11)
Respond to name .60 91 +.31
Respond to “no-no” .80 91 +.11
Respond to “there’s mommy/daddy” 47 91 +44
Imitation 29 73 +44
Labelling .07 36 +.29

PSI. There were no differences between participants who
reported at both pre- and post-early intervention, and those
who did not (Mann Whitney U test: p =.23-1.0 for mothers; p
= 37-.95forfathers).

MPOC-20. Ten parents used a 7-point Likert response
scale to indicate their agreement with statements related
to care, ranging from to a very great extent (7) to not at all
(D). Azero meant the question was not applicable. Parents
rated the following aspects of the pathway to care: (a)
enabling and partnership, (b) providing general information,
() providing specific information about their child, (d)
coordinated and comprehensive care for the child and
family, and (e) respectful and supportive care. We used
individual raw scores and means for exploration rather than
converting to subscale scores because we used an adapted
version of the MPOC-20 for this study which meant that
usual subscale computations were unavailable. We chose
to use a stringent lower range score of 2 or less to indicate
an area that parents considered insufficient care since our

N was small and the mean would not conservatively reflect
aneed for future study. Six of the 14 available items (43%)
had a lower range score of 2 or less which we feel suggests
areasin early intervention to improve. Table 6 presents the
MPOC-20 items and scores.

Focus Group. Five randomly selected mothers
participated in a 1-hour follow-up focus group where they
answered directed questions about their experiences
through the pathway to care. Mothers expressed tiredness,
feelings of stress, and being misunderstood by others
before they became and remained more positive as they
learned to help their child, especially in view of their initial
concerns and the changes they observed in their children’s
social commmunication during the early intervention. Parents
reported more and better interactions with their toddlers,
and more child-initiated attention and affection. They found
the personal coaching and support helpful and the written

materials acceptable.
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Table 6
Adapted MPOC-20 Raw Score Ranges
Graded item Range
To what extent do the people who work with your child...
1. help you to feel more competent as a parent? 2-7*
2. provide you with written information about the strategies you were taught in coaching sessions? 6-7
3. help you understand how the use of teaching strategies will help your child develop? 5-7
4. provide a caring, supportive, atmosphere rather than just give you information? 5-7
5. make sure that at least one team member is someone who works with you and your family 6-7
throughout the study?
6. fully explain the teaching strategies to you? 6-7
7. provide enough time to talk so you don't feel rushed? 5-7
8.treat you as an equal partner in developing goals for your child? 1-7*
9. provide you with written information about your child’s goals and progress? 3-7
10. help you improve your interactions with your child? 3-7
11. help you feel more “connected” to your child? 2-7*
12. fully explain the initial evaluation results? 2-7*
13. fully explain the research process? 2-7*
14. give you information about the types of services offered in your community that will help you 1-6*
address otherissues your child is experiencing?

Note. *Area of potential future study and improvement for parent-mediated early intervention. MPOC = Measure of Processes of Care.

Discussion

The Act Early Autism Project pathway to care aimed
to provide an unencumbered way to provide commmunity
education on the early signs of ASD, validate parents’
early concerns, and quickly steer them to an appropriate
intervention given that current early intervention for ASD
work reveals that quick responses as soon as concerns
are noted give children a better chance of development
(Zwaigenbaum, Bauman, Choueiri, et al,, 2015). The Act
Early Autism Project received 47 calls from the greater
Ottawa community during the Step 13-month long
education blitz. At the Step 2 screening-identification of
high risk, 29 children were flagged using the first level parent
report paper screening; 24 were subsequently confirmed as
high risk through the second level observational screening.
At Step 3 intervention, 17 families were eligible and invited
to enrollin the parent mediated early intervention. Within
1year of initiating the Act Early Autism Project pathway,
15 toddlers under the age of 36 months had completed
3 months of evidence-based early intervention with their
parents and received a definitive diagnosis of ASD, possibly

leading to a more positive trajectory by capitalizing on the
brain’s neuroplasticity at younger ages (Zwaigenbaum,
Bauman, Stoneg, et al,, 2015).

In the parent-mediated early intervention, parents were
taught P-ESDM strategies to use within their natural interac-
tions to encourage interactional social-communication be-
haviours in their toddler (Rogers, Dawson, &Vismara, 2012).
During the Act Early Autism Project low-intensity, low-dose
intervention, parents reported positive changes in their in-
teractions with their toddlers and their toddlers’ communi-
cation behaviours. In a focus group, a sample of the parents
reported feeling positive about the pathway and the early
intervention, suggesting that an early informed, responsive,
and continuous pathway towards integral care can effect
positive changes for families with toddlers at risk for ASD.

The Role of S-LPs

The Act Early Autism Project presents interesting
considerations for speech-language pathology practice and
future research in Canada. The first point of access to early
intervention services for young children with developmental
issues, including those with ASD, is often through speech
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and language programs. Thus, S-LPs can be strategic to (a)
educate communities and families with reliable information
about early signs and evidence-based treatments, (b)
differentially identify ASD with valid screening tools, (¢)
ensure that very young children at high risk of ASD are
appropriately referred to expert colleagues and to early
intervention quickly, and (d) advocate their community
for harmonization and coordination of information and
services fortoddlers at risk and their families. S-LPs can be
vital leaders in ASD early intervention pathways because
they can respond sensitively to parents’ early inquiries
and concerns and critically evaluate interventions with
the aim to match individual families to appropriate early
interventions. Consequently, the onus is on us to stay
current with the ever-evolving evidence. When children
receive appropriate and timely care, they experience
improved reciprocal interactions with caregivers creating
positive foundations for learning.

Community Information

We feel that the broad community awareness initiative
was essential to the quality of inquiries we received and
enhanced the speed and efficacy of the screening step.
Parents received evidence-based information that
confirmed or relieved their concerns and helped them
begin the pathway through valid identification toward an
appropriate intervention. At a time when early identification
and intervention were not widely available to families, 90%
of our respondents screened positive for a developmental
delay, including ASD, and 83% were confirmed, through
valid second level observational screening, as high risk for
ASD. We feel this demonstrates success of our pathway
to care because these children got a 2-year edge on their
early learning interactions compared to a “wait-and-see”
approach with invaluable time to act and intervene wasted.

Screening

S-LPs need to be aware of evidence-based early red
flags that require further investigation so that high-risk
children are set on early pathways to intervention. The use
ofvalid screening tools should be universally understood
and trusted among speech-language pathology practices
and based on recent evidence. Valid screening needs to
be understood as essential in an efficient pathway as it
serves to direct children, families, and clinicians to the most
appropriate assessments and interventions quickly.

Aserendipitous finding in our study of the screening
step was the discovery of five commonly occurring ASD-
specific early marker behaviours in our toddlers using the
SORF (American Psychiatric Association, 2013). These
behaviours were (a) abnormal gaze; (b) lack of sharing

interest and/or enjoyment; (c) lack of coordination of gaze,
facial expression, gesture, and vocalization; (d) lack of the
showing gesture; and (e) repetitive movement with objects.
These red flags relate to diagnostic markers identified in
other early ASD screening studies in Canada (McCoy etal.,
2009; Zwaigenbaum, Bauman, Stone, et al.,, 2015). The first
four are features of early joint attention which is important
to language and communication development (Murza et
al, 2016) and also noted in other research (Zwaigenbaum,
Bauman, Choueiri, et al., 2015). We found that the SORF
effectively confirmed high risk of ASD in our small sample.
Therefore, we recommend further research regarding the
use of the SORF by S-LPs as a quick indicator for further
focused diagnosis for toddlers demonstrating red flags for
ASD (Dow et al.,, 2017).

Parent-Mediated Intervention

Parent-mediated interventions for children with
communication and language acquisition delays are
effective in establishing foundational learning opportunities
within early interactions (Camarata, 2014; Oono et al.,

2013; Rogers, Estes, et al,, 2012; Wetherby et al., 2014,

2018). Increasing parental competence through parent-
mediated intervention empowers them in the belief that
they can be positive agents of change in their children’s lives
(Guimond et al., 2008). Enhancing ASD early intervention
by providing training for all family members and including
peer group supports may be a means to further develop
parental (and system) capacity. Parent training in groups
aswell asin-home training improves caregivers’ ability to
interact with theirinfants and toddlers in positive ways

and helps to increase their knowledge of age appropriate
behaviour and development (Natrasony & Teitelbaum,
2016). It may also reduce feelings of isolation and increase
perceptions of family and community understanding.
Evidence suggests that increasing parental competence
promotes their belief that they can assist in their children’s
development (Guimond et al., 2008). Group education for
parents can result in decreased stress, increased positive
feelings about interventions, increased knowledge of early
child development, and in cost effectiveness for the system
(Furlong et al.,, 2012). Treatment fidelity measures must be
explored and included in these early interventions to ensure
accuracy and dosage, just as clinicians are trained.

Future Directions for Parent-Mediated Early Intervention

The continuous Act Early Autism Project pathway to care
appears to have helped parents by validating their earliest
concerns while also relieving their initial anxiety about how
to immediately and appropriately provide for their toddler.
Although the Act Early Autism Project intervention did not
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target or intervene for parental stress, our findings suggest
that mediating parents’ stress should be a focus in parent-
mediated interventions and future studies. Families who
enter parent-mediated early intervention for their toddler
with ASD take on major responsibilities for treatment
outcomes, which could possibly add to existing high

stress (Costa et al., 2017). Our early intervention involved
weekly parent training, support, and encouragement and
was provided in family homes, making transitions and
generalizations to family activities easier. Yet, as noted in
other studies, parents’ stress levels did not change. Though
positive about the Act Early Autism Project intervention,
parents reported in focus group conversations new family
stress because of the intervention that was not captured by
the PSI measure.

Nascent research indicates reduced stress and
improved mental health for parents of children with
ASD when they participate in group discussions, general
counselling, and/or interactive training. Parents who
receive interactive training show additional benefits in
reduced anxiety, insomnia, somatic symptoms, and family
dysfunction (Tonge et al,, 2006). Moreover, intervention
dose does not appear to affect parent stress (Brookman-
Frazee &Koegel, 2004; M. A. Feldman & Werner, 2002).
Robust measurement and monitoring of parent and family
well-being in parent-mediated interventions needs to be
considered when designing treatment plans for young
children, for setting priorities for dose, and for follow-up
evaluation (Bonis &Sawin, 2016; Tonge et al., 2006). More
diverse and robust measures for parent well-being could
be added to monitor treatment success and to explore
parental well-being by child treatment interactions.

Limitations and Future Directions for Research

This exploratory pilot study has several obvious
limitations. The short timeframe did not allow for a high
intensity-high dose intervention which would have resulted
in a clearer picture of parent and child behavioural changes
(Pickles et al., 2016; Wetherby et al., 2018). Our timeframe
limited our ability to conduct more intensive, objective
assessments and long-term follow-up of participants. With
more time and larger sample sizes in a follow-up study, more
rigorous outcome measures could be applied and analyzed
to add confidence in the findings. Further, we advocate for
early screening and intervention partnerships with publicly
funded programming for greater outreach to families of
culturally and socioeconomically different backgrounds
than the majority of Caucasian, two-parent household
families that made up our sample.

Parent report measures, such as the MBCDI, capture
clinically important information about children’s

developing abilities in early language, including vocabulary
comprehension, production, gestures, and grammar. We
recognize that though parent report measures are readily
acceptable in clinical settings they are not considered
rigorous for research and this adds an element of caution
tointerpretation of our results. For future research we
would aim to strengthen clinical evidence of the MBCDI and
MSEL Receptive results by including objective and rigorous
measures for all child developmental domains. We realize
these are necessary to support child change indicated

by parent report measures, especially when parents are
the direct objects of the intervention and growth may be
secondary to parent sensitivity and responsivity training or
to child maturation.

There were no measures of parents’ treatment fidelity.
Thus, judgements about parents’ skill development directly
affecting toddlers’ changes were not possible. Toddlers
may have received different doses of the intervention
depending on parents’ treatment fidelity relating to
consistent training and then use of strategies. Furthermore,
no data were collected for individual coaches’ treatment
fidelity to confirm that the intervention provided to all
parents was consistent. In the future, these measures will
be important to consider in the exploration of interaction
effects: of coaches’ behaviour with parents’ and parents’
with toddlers.’ Finally, parent report measures can be
valuable, but may have been biased and reflected their
own responsivity development, rather than actual toddler
development. Objective measurements and tests of
generalization need to be included in future assessment
batteries. Moreover, frequent behavioural measurements
throughout the study would have been beneficial.

The status of our data relating to a small sample size at
intervention meant insufficient statistical power to detect
child changes with confidence. As a non-experimental,
exploratory study, examining differential treatment effects
or causation was beyond our scope. Weak findings have
been reported elsewhere with low-dose, low-intensity,
parent-mediated early intervention for ASD (Carter et al.,
2011; Rogers, Estes, et al.,, 2012; Wetherby et al,, 2018).

Conclusion

Foundations for lifelong development are established
during the first 3 years of life in language, cognition, and
social communication. The Act Early Autism Project
demonstrated a feasible pathway to care for toddlers with
ASD to overcome current barriers to early intervention and
help families access evidence-based identification and
intervention resources as soon as they had concerns about
their child, thus ensuring optimal learning foundations. There
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continues to be a need for robust evidence about how to
choose, access, and implement parent-mediated early
interventions to ensure positive developmental trajectories
for toddlers with ASD and attend to family well-being. S-LPs
can serve an important role in leading best practice and
embedding research in their practice to garner evidence of
effective crucial early starts in foundational development
fortoddlers with ASD.
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The diverse functional origins of acquired anomia: clinical

illustrations
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Abrégé

L'anomie compte parmiles manifestations cognitives les plus régulierement associées au
vieillissement normal et pathologique, ainsi que parmiles manifestations cliniques les plus
fréquentes de 'aphasie consécutive a un accident vasculaire cérébral. De nombreux travaux de
recherche ont été publiés dans la littérature scientifique au sujet de I'anomie, de I'hétérogénéité de sa
caractérisation symptomatique et de sa rééducation fonctionnelle. L'objectif du présent tutoriel est
d’offrir un éclairage théorique surl'origine fonctionnelle de 'anomie acquise et de présenter le type
d’analyses cliniques (quantitatives et qualitatives) permettant d’en faire I'évaluation, afin d’'améliorer
son diagnostic et sa prise en charge orthophonique. Trois études de cas sont également présentées a
titre d'illustrations.
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Abstract

Anomia is one of the cognitive manifestations most commonly associated with normal and
pathological aging and is one of the most frequent clinical manifestations of post-stroke aphasia.
Many research articles have been published in the literature about anomia, the heterogeneity of its
symptomatic characterization and its functional rehabilitation. The objectives of this tutorial are to
provide theoretical insights into the functional origin of acquired anomia and to present the type of
quantitative and qualitative clinical analyses permitting its assessment to improve speech-language
pathologists’ diagnosis and management of anomia. Three prototypical case studies are also
presented as illustrations.
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Qu’est-ce que I'anomie acquise?

Les personnes dgées se plaignent souvent de difficultés
aretrouver en mémoire le nom des personnes et des
objets. Cette difficulté, appelée anomie, figure parmi
les manifestations cognitives les plus frequemment
associées au vieillissement normal (Burke et Shafto,
2004) et sa prévalence augmente significativement avec
I'avancée en dge (Tsang et Lee, 2003). L'anomie figure
parmiles manifestations cliniques les plus fréquentes de
I'aphasie résultant d'un accident vasculaire cérébral (AVC;
Azharetal, 2017), des aphasies primaires progressives
(Gorno-Tempini et al,, 2011) et de la plupart des maladies
neurodégénératives (Macoir et al,, 2014). Les personnes
qui souffrent d'anomie présentent souvent des difficultés
atrouver les mots dans les conversations. En outre, leur
performance est généralement affectée dans les tests
de dénomination d'images utilisés dans les évaluations
clinigues. Bien que I'anomie puisse se manifester sur
différentes classes grammaticales (p. ex. verbes, noms),
seule 'anomie des noms sera abordée dans le présent
tutoriel.

Selon les modéeles cognitifs de la production orale
des mots (Caramazza, 1997; Goldrick et Rapp, 2007),
la dénomination d'images requiert I'activation de
composantes spécialisées et interconnectées : 1)
I'activation du concept correspondant a l'objet représenté
dans la mémoire sémantique (niveau conceptuel-
sémantique) et 2) I'activation de la forme lexicale
correspondant a ce concept dans le lexique phonologique
de sortie (niveau lexical-phonologique). Cette seconde
étape comprend elle-méme deux niveaux : 1) la sélection
lexicale, qui consiste a activer le lemmme qui encode les
informations relatives a la nature du mot et a ses propriétés
syntaxiques, et 2) I'encodage phonologique permettant
la récupération de laforme sonore du mot (aussi appelée
«lexéme »), qui spécifie la séquence ordonnée des
phonemes du mot cible (voir la figure 1). Ainsi, 'origine
fonctionnelle de 'anomie peut étre liée a différents
processus impliqués dans I'activation des mots.

On distingue généralement I'anomie semantique, qui
résulte d'une difficulté a activer les concepts en mémoire
sémantique, de I'anomie lexicale, qui se manifeste lorsque
I'atteinte se situe au niveau lexical (soit au moment de
I'acces au lexique, soit aux étapes de sélection lexicale et/
ou d’encodage phonologique). Dans de nombreux cas,
I'anomie résulte de déficits combinés affectant a la fois
la mémoire sémantique et le lexique (anomie lexicale-
semantique). Sur le plan clinique, il est primordial d'identifier
I'origine fonctionnelle sous-jacente au symptéme de
surface qu’est 'anomie afin de bien cibler I'objectif du

traitement de rééducation. Dans le présent tutoriel,

nous présentons les principes de I'évaluation clinique
(quantitative et qualitative) permettant d'identifier
I'origine fonctionnelle de I'anomie, puis nous en détaillons
les différentes formes possibles en les illustrant par des
présentations de cas cliniques.

IMAGE

Systéme de
reconnaissance
visualle

L 3

Systéme sémantique

Lexique Sélection lexicale
phonologique

; Encodage
de sortie 1 ogique

Mémoire tampon
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articulatoires

|

PRODUCTION ORALE

Description schématique du systéeme cognitif de
dénomination orale d'images

Evaluation clinique de I'anomie acquise

Une évaluation basée sur les modéeles cognitifs de la
production des mots consiste a identifier les composantes
et les sous-composantes de traitement altérées (ou au
contraire bien préservées) au moyen de tests spécifiques
ou de batteries de tests culturellement et linguistiquement
adaptés a la population cible. L'évaluation de 'anomie
acquise est généralement effectuée au moyen de taches
de dénomination orale (et écrite) d'images, explorant a
lafois le systeme conceptuel-sémantique et le lexique
phonologique (et orthographique) de sortie. Des exemples
d'instruments adaptés a la population franco-québécoise
sont le Boston Naming Test (Kaplan et al., 1983; Roberts
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et Doucet, 2011), les sous-tests de dénomination orale

et écrite d'images de la Batterie d’évaluation cognitive
dulangage (BECLA; Macoir et al., 2016), le Test de
denomination de Quebec-60 images (TDQ-60; Macoir
etal, 2018), le Test de denomination de Quebec-30
images (TDQ-30; Macoir et al., 2021) ou le sous-test de
dénomination du Protocole Montréal-Toulouse d'examen
linguistique de l'aphasie (MT-86; Nespoulous et al.,

1992). Des taches explorant indépendamment le niveau
conceptuel-sémantique sont également requises pour
identifier précisément l'origine fonctionnelle de I'anomie.
Des exemples d'instruments adaptés a la population
franco-québécoise sont le Questionnaire sémantique

de Québec (QueSQ; Monetta et al., 2020), le sous-test
dejugement de similarité sémantique de la BECLA
(Macoiretal, 2016) et le Pyramids and Palm Trees Test
(PPTT; Callahan et al., 2010; Howard et Patterson, 1992).
En plus de I'analyse quantitative de la performance,
I'identification de I'origine fonctionnelle de 'anomie
s'appuie sur: 1) la comparaison des résultats obtenus dans
les différentes tadches et modalités, 2) I'analyse qualitative
des erreurs produites, 3) I'influence des parametres
psycholinguistiques et 4) la réponse a l'indigage. Un tableau
synthese de la démarche clinique suggérée pour évaluer
I'origine de I'anomie est inclus a la fin de cette section (voir
le tableau1).

La comparaison des résultats obtenus dans les
différentes taches et modalités

La comparaison des résultats obtenus aux différentes
taches (dénomination orale et écrite d'images, jugement
de similarité sémantique, questionnaire sémantique,
etc.) permet une meilleure compréhension de l'origine
fonctionnelle de 'anomie. Ainsi, une performance
normale a la tache de dénomination écrite d'images, mais
déficitaire a la tdche de dénomination orale, peut orienter
le clinicien vers une anomie d'origine lexicale/phonologique
sans difficulté sémantique associée. Une performance
déficitaire a la tache de dénomination orale jumelée a une
performance normale a la tache de similarité sémantique
sur présentation imagée suggéere une anomie d'origine
lexicale. Enfin, une performance déficitaire aux taches
de dénomination d'images et de jugement de similarité
sémantique oriente plutdt le clinicien vers une anomie
d'origine sémantique ou lexicale-sémantique (voir le
tableau1).

L'analyse qualitative des erreurs produites

On reconnait trois grands types d’erreurs en
dénomination orale d'images, soit les erreurs d'omission,
les paraphasies verbales et les paraphasies non verbales

(Pillon, 2014; Whitworth et al., 2014).

Les erreurs d'omission, qui se manifestent sous la
forme de non-réponse, résultent de I'altération des
représentations sémantiques ou lexicales, ou encore,
de difficultés a les activer. Par ailleurs, la production de
circonlocutions précises, permettant I'identification
non ambiguée de la cible (p. ex. c’est uninsecte munide
huit pattes qui tisse des toiles), peut résulter d'un déficit
d’acces complet au lexique, ou encore, d'un déficit
localisé aux étapes de sélection lexicale et/ou d’encodage
phonologique. La production de circonlocutions vagues,
consistant le plus souvent en des commentaires peu
spécifiques ou en la production d'informations générales
(p. ex.c'est un animal; cavole), résulte généralement
de l'altération des représentations sémantiques ou de
difficultés a les activer.

Les paraphasies verbales peuvent prendre la forme
d’erreurs sémantiques ou formelles. Les paraphasies
verbales sémantiques (p. ex. « manteau » au lieu de «
chandail ») peuvent résulter d'une atteinte de nature
sémantique ou d'un déficit fonctionnellement localisé a
I'étape de sélection lexicale. Dans ce dernier cas, I'activation
du concept en mémoire sémantique entraine l'activation
d’'une cohorte de lemmes dans le lexique phonologique
de sortie. Cependant, I'atteinte neurologique affecte
I'activation du lemme correspondant au concept cible
et c’est un lemme sémantiquement associé, activé
partiellement dans la cohorte, qui est sélectionné donnant
lieu a une erreur sémantique. Les paraphasies formelles (p.
ex. « manteau » au lieu de « marteau ») résultent également
d'une atteinte de la sélection lexicale et sont explicables
parla rétroaction du niveau phonologique vers le niveau de
sélection lexicale. Dans un tel cas, I'atteinte neurologique
affecte I'activation du lemme correspondant au concept,
mais tous les lemmes qui partagent les mémes phonemes
que le mot cible sont davantage activés par rétroaction
du niveau phonologique et un lemme phonologiquement
associé est alors sélectionné donnant lieu a une erreur
formelle.

Les paraphasies phonémiques et les néologismes sont
des paraphasies non verbales qui résultent de difficultés
a activer laforme phonologique correspondant au mot
cible. Selon certains chercheurs, tous les non-mots
produits seraient des néologismes (Bose et Buchanan,
2007). D'autres auteurs réservent ce terme uniquement
aux non-mots qui contiennent moins de 50% de la forme
phonologique du mot cible (Moss et al,, 2004). L'activation
insuffisante de certains phonémes du mot cible entraine la
production de paraphasies phonémiques dans le langage
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spontané et en dénomination, mais pas en lecture et en
répétition en raison de la mise en ceuvre des processus
non lexicaux. L'origine fonctionnelle des néologismes reste
controversée. Pour certains auteurs, ils résulteraient d'un
déficit complet de I'activation des lexemes, tandis que
pour d'autres ils seraient la conséguence de I'activation
de certains phonemes du mot cible et de ses voisins
sémantiques en raison d'un déficit affectant ala fois la
sélection lexicale et I'activation de la forme phonologique
(Bose et Buchanan, 2007).

Il est également important de noter que les paraphasies
phonémigues peuvent aussi étre la conséquence d'une
atteinte post-lexicale, soit au niveau de la mémoire
tampon phonologique ou des mécanismes articulatoires
(voirla figure 1). Dans un tel cas, elles seront observées
dans toutes les modalités de production orale (langage
spontané, dénomination, répétition, lecture), pour les
mots et les pseudo-mots, et pourront se manifester sous
laforme de séquences d'approximations phonémiques
(quand le déficit se situe au niveau de la mémoire tampon
phonologique) ou résulter de transformations phonétiques
(quand le déficit se situe au niveau des mécanismes
articulatoires). Ainsi, ce type d'erreurs ne résulte pas de
difficulté a activer les représentations lexicales et differe
donc de I'anomie proprement dite.

Linfluence des parameétres psycholinguistiques

Le traitement sémantique et la production des mots
sontinfluencés par diverses variables psycholinguistiques,
dont la catégorie sémantique, la familiarité des concepts et
la fréquence des mots (incluant la fréquence subjective).
L'effet de ces variables peut étre observé selon qu’elles
aient été manipulées ou contrdlées dans le test utilisé. Ainsi,
les divers effets relevés lors de la passation des taches
d’évaluation (p. ex. effet de fréquence ou de catégorie
sémantique) peuvent orienter la réflexion du clinicien
quant al'origine de 'anomie. La plupart des tests franco-
québécois permettant I'évaluation de I'anomie ont été
construits en contrélant (c.-a-d. en assurant un niveau
équivalent pour tous les stimuli) et en manipulant (c.-a-d.
en ayant des niveaux différents selon les stimuli) diverses
variables psycholinguistiques d'intérét (voir le tableau 1).

La catégorie sémantique

La catégorie sémantique est une variable qui influence la
performance en dénomination d'images quand la mémoire
sémantique est affectée. Dans de nombreuses études, les
personnes souffrant d’aphasie post-AVC (Forde et al., 1997),
de la maladie d’Alzheimer (Gonnerman et al,, 1997) ou de

la variante sémantique de I'aphasie primaire progressive
(Libon et al, 2013) présentent des déficits « catégories-
spécifiques ». Ces déficits sont caractérisés par des
différences dans la performance pourles concepts naturels
(p. ex. fruits, légumes, animaux) versus manufacturés (p.

ex. instruments de musique, outils, vétements). Plusieurs
tests franco-québécois de dénomination orale manipulent
cette variable psycholinguistique, comme la BECLA (Macoir
etal,2016), le TDQ-60 (Macoiretal, 2018) et le TDQ-30
(Macoir et al., 2021). Certains outils d'évaluation du systeme
conceptuel-sémantique manipulent également cette
variable, comme le sous-test de jugement de similarité
sémantique de la BECLA (Macoir et al,, 2016) et le QueSQ
(Monetta et al,, 2020).

La familiarité des concepts

Lafamiliarité des concepts (c.-a-d. le degré selon lequel
une personne est en contact ou pense a un concept
donné) est une autre variable qui influence le traitement
sémantique et la production des mots. Par exemple,
Snodgrass et Yuditsky (1996) ont montré que la familiarité
des concepts influencait significativement les délais de
réponses des personnes en santé dans une tache de
dénomination d'images. Cette variable influence aussi
la performance des personnes souffrant de la variante
sémantique de 'aphasie primaire progressive (Hirsh et
Funnell, 1995). Le degré de familiarité est contrdlé dans
quelques tests de dénomination orale d'images, tels le TDQ-
60 (Macoiretal, 2018) et le TDQ-30 (Macoiretal,, 2021).

La fréquence

Au niveau lexical, I'activation des représentations
phonologiques est fortement influencée parla fréquence
des mots dans lalangue. Ainsi, il a été montré a de
multiples reprises que les délais de production des mots
en dénomination diminuent au fur et a mesure que
la frégquence des mots correspondant aux images
présentées augmente (Barry et al,, 1997). La fréquence
lexicale influence également de maniere significative les
capacités de production orale des mots des individus
ayant une aphasie post-AVC (Kittredge et al., 2008), la
maladie d'Alzheimer (Thompson-Schill et al., 1999) ou
I'aphasie primaire progressive (Meteyard et Patterson,
2009). Cette variable est manipulée dans le sous-test de
dénomination orale de la BECLA (Macoir et al,, 2016), tandis
gu’elle est contrélée dans le TDQ-30 (Macoir et al., 2021)
etdansle TDQ-60 (Macoir et al,, 2018) qui comprennent
respectivement des stimuli de fréquence faible et des
stimuli de fréquence moyenne ou élevée.
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L’4ge d’acquisition des mots

Selon cette variable, les mots appris trés tét dans la
vie sont produits plus rapidement que ceux appris plus
tardivement. Cet effet, fréquemment observé chez
les personnes neurologiquement saines, a également
été rapporté chez des individus atteints de diverses
pathologies (Bell et al., 2000; Hirsh et Funnell, 1995). Selon
certains auteurs, I'age d'acquisition des mots, plus que
leur fréquence, est déterminant dans I'acces aux mots des

personnes souffrant d'anomie lexicale (Cuetos et al., 2005).

Cette variable est contrélée dans le TDQ-60 (Macoir et al,,
2018) et dans le TDQ-30 (Macoiret al., 2021).

La fréquence subjective

La fréquence subjective (c.-a-d. I'estimation du nombre
de fois qu’une personne est en contact avec la forme
sonore d'un mot), aussi connue sous le terme
«familiarité lexicale », est une variable lexicale prédictive
de la performance en décision lexicale (c.-a-d. décidersile
stimulus présenté est un mot ou non) et en dénomination
(Thompson et Desrochers, 2009). Cette variable est
contrélée dans le TDQ-60 (Macoir et al,, 2018) et dans le
TDQ-30 (Macaoir et al., 2021).

Tableau1

Laréponse alindigcage

Lors de la passation des tadches de dénomination orale
d'images, deux types d'indigages sont fréquemment utilisés
pour faciliter I'évocation lexicale : I'indigage phonologique
(aussi appelé « ébauche orale ») et I'indicage sémantique
(aussi appelé « amorgage sémantique »). Un indicage
phonologique est une amorce verbale qui utilise des
informations phonologiques pour faciliter 'accés a un
mot. Le signal peut inclure une variété d'informations,
allant du phoneme initial (p. ex. /t/ pour la table) aux
premiers phonemes (p. ex. /ty/ pour tracteur), ou encore,
alapremiere syllabe du mot (p. ex. « trac » pour tracteur).
L'objectif lorsqu’on fournit un indicage phonologique est
de faciliter la récupération des mots au niveau du lexique
phonologique de sortie. 'amorgage sémantique facilite
plutét I'activation sémantique du concept en fournissant
desindices (des traits sémantiques) caractéristiques.
Ainsi, la réponse du patient a I'indigage offert contribue
également a alimenter la réflexion du clinicien quant a
I'origine fonctionnelle de I'anomie. La réponse a l'indicage
permet également de différencier une perte d'information
d'une perte de la routine d’acces. Selon Shallice (1988),
la réponse a I'indigage suggere en effet une difficulté

Démarche clinique d’évaluation de I'origine de I'anomie

Exemples de
tests disponibles

Informations a colliger

2. Evaluation du
systeme conceptuel  d'images
sémantique (taches
verbales et non
verbales)

Appariement sémantique BECLA
de mots écrits

Appariement mots
entendus/images

Questionnaire
sémantique

Vocabulaire Taches d’évaluation
réceptif prioritaires
1. Evaluation des Dénomination orale et TDQ-30
habiletés a nommer  écrite d'images TDQ-60
les concepts BECLA
BNT

Appariement sémantique PPTT/BECLA

MT-86/BECLA

QueSQ

1) Résultats bruts obtenus aux taches

2) Type(s) d’erreur(s) majoritaire(s) : non-
réponses, circonlocutions, paraphasies verbales
sémantiques ou formelles, paraphasies
phonémiques et néologismes

3) Influence des parametres psycholinguistiques
(variables sémantiques : appartenance
catégorielle sémantique et familiarité; variable
lexicale : fréequence; autre variable : complexité
visuelle)

4) Réponse a l'indicage : indigage phonologique et
indicage sémantique
1) Résultats bruts obtenus aux taches

2) Influence des parametres psycholinguistiques :
appartenance catégorielle sémantique et nature
des traits sémantiques

Note. MT-86 = Protocole Montréal-Toulouse d’examen linguistique de I'aphasie (Nespoulous et al., 1992); TDQ-30 = Test de dénomination de Québec-30 images (Macoir et al., 2021); TDQ-60 =
Test de dénomination de Québec-60 images (Macoir et al., 2018); BECLA = Batterie d'évaluation cognitive du langage (Macoir et al., 2016); PPTT = Pyramids and Palm Trees Test (Callahan et al.,
2010; Howard et Patterson, 1992); QueSQ = Questionnaire d'évaluation sémantique de Québec (Monetta et al., 2020); BNT = Boston Naming Test (Kaplan et al., 1983; Roberts et Doucet, 2011).
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d'acces aux représentations sémantiques et/ou lexicales
puisqu’une forme dégradée ou perdue ne peut pas étre
activée.

Déterminer I'origine fonctionnelle de 'anomie

Dans cette section, nous détaillons davantage les
différentes formes possibles d'anomie (c.-a-d. I'anomie
sémantique, 'anomie lexicale et I'anomie lexicale-
sémantique) et les illustrons par des présentations de
cas cliniques prototypiques’. Un tableau synthése des
caractéristiques observées lors de I'évaluation, selon
I'origine fonctionnelle de I'anomie, est présenté a la fin de
cette section (voir le tableau 2).

Anomie sémantique

['anomie sémantique se manifeste typiquement par
une performance sous les normes aux taches évaluant le
niveau conceptuel-sémantique (p. ex. tache d’appariement
sémantique d'images/mots écrits; tache d'appariement
de mots entendus/images). Cette atteinte sémantique
se répercute par « effet domino » surles capacités de
production orale et écrite de mots et les résultats en
dénomination d'images sont donc également affectés.
L'analyse qualitative des erreurs en dénomination révéele
la production de paraphasies verbales sémantiques,
quoique les erreurs d'omission de types non-réponses ou
circonlocutions vagues peuvent également étre observées
(voir le tableau 3). Des effets de catégorie sémantique et
de familiarité des concepts peuvent également étre relevés
dans les tadches ou ces parametres sont manipulés. Dans
les taches de dénomination, lorsque les représentations
sémantiques correspondantes ne sont pas totalement
dégradées, Iindicage sémantique peut étre bénéfique
et l'indigage phonologique peut également faciliter la
production du mot cible dans certains cas.

Le cas de CL, une illustration clinique de 'anomie
sémantique

CL estun homme agé de 62 ans ayant regu un
diagnostic de la variante sémantique de I'aphasie primaire
progressive (Gorno-Tempini et al., 2011). Le langage de CL
est principalement affecté par une atteinte modérée de
la mémoire sémantique. Des paraphasies sémantiques
sont présentes dans le langage spontané, ainsi que dans
une tache de dénomination orale d'images, soit le TDQ-60
(Macoir et al,, 2018), et dans une tadche de dénomination
écrite d'images, soit la BECLA (Macoir et al,, 2016). Il
présente une anomie de degré modéré et les résultats
obtenus en modalités orale et écrite sont similaires.
L'indigage phonologique et sémantique s'avere inefficace
en dénomination d'images. CL présente également des
difficultés de compréhension des concepts, que ce soit

‘Les trois cas cliniques sont fictifs, mais inspirés de cas réels.

dans les tadches verbales du QueSQ (Monetta et al., 2020)
ou dansles tdches non verbales du PPTT (Callahan et al.,
2010; Howard et Patterson, 1992).

Le cas de CL est un cas typique d'anomie d’origine
sémantigue. Bien qu'il soit impossible de démontrer
directement la préservation des lexiques de sortie, les
résultats obtenus dans les taches de production de mots
sont entierement explicables par I'atteinte sémantique
relevée (c.-a-d. une anomie modérée et une similarité des
résultats obtenus dans les deux modalités de sortie). Par
ailleurs, aucun indice additionnel n‘oriente vers une atteinte
lexicale ajoutée (p. ex.iln'y a pas d'effet de fréquence);
I'hypothese d'une anomie lexicale-sémantique n'est donc
pas justifiée.

Dans le cas d'une anomie sémantique, comme chez
CL, la rééducation devrait viser le réapprentissage ou la
réactivation des connaissances sémantiques relatives aux
concepts cibles en mémoire sémantique. Selon une telle
approche, la production d'un mot sera facilitée par des
indices portant sur la catégorie sémantique a laquelle il
appartient, ainsi que sur ses caractéristiques perceptuelles
ou fonctionnelles/encyclopédiques (p. ex. sur l'utilité de
I'objet, 'endroit ou on le trouve, la catégorie sémantique,
la couleur et la forme de I'objet, etc.). Un effet de
généralisation entre les concepts est attendu a la suite d'un
tel traitement puisqu’en théorie les mots non-traités mais
sémantiquement reliés aux mots cibles traités devraient
bénéficier de I'effet du traitement (Whitworth et al., 2014).
Notons que plusieurs traitements sémantiques ont été
montrés efficaces pour la rééducation de I'anomie d'origine
sémantique, tel le traitement Semantic Feature Analysis
(Boyle et Coelho, 1995). Basé sur la conception d'un réseau
sémantique constitué de représentations interreliées entre
elles par des traits communs et ol le sens de chacun des
concepts est défini par I'ensemble de ses interconnexions,
le traitement Semantic Feature Analysis facilite la
récupération des mots en favorisant le réapprentissage
ou l'apprentissage d'une stratégie d'activation des traits
sémantiques liés au concept cible (Boyle, 2004; Coelho et
al., 2000; Nickels, 2002). Plusieurs versions et adaptations
de ce traitement ont vu le jour ces derniéres années. A
titre d’'exemple, dans une étude récente, des chercheurs
ont utilisé efficacement une version auto-administrée
du traitement Semantic Feature Analysis (trois séances
d’entrainement avec l'orthophoniste et seize séances
effectuées de facon autonome/auto administrées) pour
traiter 'anomie d’'origine sémantique de deux participants
ayant recu un diagnostic de la variante sémantique de
I'aphasie primaire progressive (Lavoie et al,, 2020).
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Anomie lexicale

'anomie lexicale se manifeste par une performance
dansles normes aux taches évaluant le niveau conceptuel-
sémantique. Par ailleurs, une anomie est relevée en
dénomination, mais peut parfois étre moins observable
en langage spontané. On observe aussi généralement
des performances distinctes en dénomination orale et
écrite. Al'analyse qualitative des erreurs en dénomination,
différents profils peuvent émerger. Lorsque le déficit
résulte d'un blocage complet de I'acces au lexique, des
erreurs d’omission de type non-réponses, ou encore, des
circonlocutions précises sont généralement observées.
Dans le cas ou le déficit se situe a I'étape de la sélection
lexicale (c.-a-d. les lemmes), une majorité de paraphasies
verbales sémantiques et formelles, ou encore, de
circonlocutions précises est typiquement notée. Enfin, dans
le cas oU le déficit se situe a I'étape de la récupération de
la forme phonologique (c.-a-d. les lexemes), deux profils
d’erreurs sont typiguement observés, soit la production de
circonlocutions précises ou I'absence de réponse (voir le
profil Adans le tableau 3) et la production de paraphasies
phonémiques (voir le profil B dans le tableau 3). L'effet de la
fréquence lexicale est typique de cette forme d’anomie et
I'indicage phonologique est souvent efficace.

Le cas de BM, une illustration clinique de l'anomie lexicale

BM est une femme agée de 50 ans vivant avec une
aphasie chronique consécutive a un AVC. Le langage de
BM est caractérisé par une préservation de la mémoire
sémantique, comme en témoignent les résultats obtenus
au PPTT (Callahan et al., 2010; Howard et Patterson, 1992)
et au QueSQ (Monetta et al, 2020). L'anomie, de degré
modéré, se manifeste a la fois en contexte de conversation
et dans des taches structurées. En langage spontané, une
majorité de blocages, de délais et d'hésitations est notée.
Dans des taches de dénomination orale, soit le TDQ-60
(Macoir et al,, 2018), et écrite, soit la BECLA (Macoiret al.,
2016), une majorité de non-réponses et de circonlocutions
précises est notée. La performance en modalité orale
est supérieure a celle obtenue en modalité écrite pour
les mémes stimuli. BM arrive plus aisément a dénommer
les concepts fréquents et I'ébauche orale facilite
significativement I'évocation du mot cible.

Le cas de BM est un cas typique d'anomie d'origine
lexicale. Les résultats obtenus dans les taches évaluant la
mémoire sémantigue sont dans les normes, alors qu’une
anomie est notée en langage spontané et dans des taches
de dénomination. Cette anomie est par ailleurs un peu plus
importante en modalité écrite. L'effet de fréquence et I'effet
positif de l'indigage phonologique sont en concordance
avec le profil clinique. Le profil d'erreurs oriente davantage

vers une atteinte affectant I'étape de la récupération de la
forme phonologique (c.-a-d. les lexemes). Une évaluation
plus approfondie, par exemple au moyen de tdches
évaluant I'acces aux propriétés syntaxiques des mots,
permettrait de statuer sur cet aspect.

Dans le cas de BM, la rééducation de I'anomie a l'oral
devrait cibler le réapprentissage ou la réactivation de la
forme lexicale correspondant au concept dans le lexique
de sortie (niveau lexical-phonologique). L'efficacité de
plusieurs traitements phonologiques a été largement
montrée dans les écrits scientifiques (de Partz, 2016;
Madden et al,, 2017). Classiquement, les traitements visent
la restauration des items dégradés au niveau du lexique
phonologique/orthographique de sortie (Howard et al.,
1985). L'effet attendu de ces traitements est dit
«item-spécifique » puisqu’en théorie seuls les mots traités
devraient bénéficier de I'effet du traitement (Franklin
etal, 2002). Ainsi, la sélection de cibles thérapeutiques
fonctionnelles et significatives pour la personne revét toute
son importance. La plupart des traitements phonologiques
impliquent que le patient produise oralement ou répete
le mot cible a partir d'indices qui lui sont fournis. Atitre
d'exemple, un groupe de chercheurs (Miceli et al., 1996)
ont présenté une étude de cas cliniques portant sur deux
participants ayant une anomie d'origine purement lexicale
(les participants n‘avaient aucun déficit sémantique). Les
chercheurs ont alors proposé un traitement phonologique
consistant en la présentation d'images que les participants
n‘arrivaient pas a nommer. Dans un premier temps, les
participants devaient lire a voix haute le mot correspondant
alimage et, dans un deuxiéme temps, le répéter apres
I'expérimentateur. Les deux participants se sont
significativement améliorés pour les items traités et un
maintien des acquis a été observé 17 mois apres lafin du
traitement. D'autres types de traitements phonologiques
visent le développement de stratégies. L'approche par
analyse de composantes phonologiques (Leonard et
al, 2008) est un excellent exemple. Dans 'analyse de
composantes phonologiques, les participants sont invités
aidentifier cing composantes phonologiques du mot
cible (il rime avec quel mot; sa longueur syllabique; son
1°"phonéme; un autre mot qui débute parle méme son;
le dernier phoneme) lorsqu'ils ne peuvent le nommer.
Quelques études (Leonard et al,, 2008, 2015; Marcotte et al,,
2018) ont montré I'efficacité de ce type de traitement visant
le renforcement de |'activation des représentations dans le
lexigue phonologique de sortie.

Anomie lexicale-sémantique

'anomie lexicale-sémantique se manifeste typiquement
par une performance sous les normes aux taches
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évaluant le niveau conceptuel-sémantique (p. ex. tdche
d'appariement sémantique d'images/mots écrits; tache
d'appariement des mots entendus/images). Par ailleurs,
les résultats en dénomination d'images sont altérés dans
une plus grande mesure que ce que l'atteinte sémantique
permet d’anticiper. Dans un tel cas, les performances en
dénomination orale et écrite peuvent différer puisque

les lexiques phonologique et orthographique sont deux
composantes distinctes. 'analyse qualitative des erreurs en
dénomination, I'effet des parametres psycholinguistiques
et limpact de I'indigage sont variables d'une personne
al'autre, selon la contribution proportionnelle des
composantes a la source de I'anomie.

Le cas de LN, une illustration clinique de l'anomie
lexicale-séemantique

Tableau 2

LN est un homme agé de 64 ans vivant avec une aphasie
chronique consécutive a un AVC. Le langage de LN est affecté
par une atteinte légéere de la mémoire sémantique, comme
le suggerent les résultats obtenus au PPTT (Callahan et al,,
2010; Howard et Patterson, 1992) et au QueSQ (Monetta et
al, 2020). 'anomie, de degré modérée-sévere, se manifeste
alafois en contexte de conversation et dans des taches
structurées. En langage spontané, une majorité de blocages,
de délais et d’'hésitations est notée. Dans des taches de
dénomination orale, soit le TDQ-60 (Macoir et al., 2018),
et écrite, soit la BECLA (Macoir et al,, 2016), on observe
essentiellement des non-réponses. Dans ces tests, la
performance en modalité écrite est |égerement supérieure a
celle obtenue en modalité orale pour les mémes stimuli. LN
parvient plus aisément a nommer les concepts familiers et
fréquents et I'ébauche orale facilite beaucoup I'évocation du
mot cible.

Synthése des caractéristiques observées lors de I’évaluation selon I'origine fonctionnelle de I'anomie

Anomie sémantique

Anomie lexicale

Anomie lexicale-sémantique

- Typesderreurs:
paraphasies verbales
sémantiques;
circonlocutions
vagues; Non-réponses.

Performance aux Sous les normes.

taches évaluant

- Indicage phonologique
pouvant étre efficace.

Performance . Sousles normes; . Sousles normes; . Sousles normes;

thx taches ple - Identique en modalité - Pouvant différeren modalité orale - Pouvant différer en modalité
enomination orale et en modalité et écrite; orale et écrite;

orale et écrite éorite: )

d'images ' . Typesderreurs: . Typesderreurs:variables

- Lors de déficit a I'étape de
sélection lexicale : paraphasies
verbales sémantiques et
formelles; circonlocutions
précises.

- Lors de déficit a I'étape
d’encodage phonologique :
circonlocutions précises/

non réponses; paraphasies
phonémiques.

Dans les normes.

le systéme
sémantique
Effets des Catégorie sémantique et Fréquence lexicale. Catégorie sémantique,
variables familiarité. familiarité et la fréquence
(effet variable selon
la contribution des
composantes a la source de
I'anomie).
Effetde - Indicage sémantique - Indicage sémantique inefficace; - Efficacité variable
I’ipdigage efficacg, sauf I.orsque . Indigage phonologique souvent de I'indigage, selon
sémantique et lareprésentation . la contribution des
phonologique sémantique est composantes ala source de
complétement I'anomie
dégradée;

et proportionnels a

la contribution des
composantes ala source de
I'anomie.

Sous les normes.
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Tableau 3
Erreurs observées lors de la passation d’un test de dénomination orale d'images
Typesd’erreurs  Exemples Présence dans les différentes origines possibles de I'anomie
Anomie Anomie Anomie Anomie lexicale - accés aux
sémantique lexicale par lexicale - lexemes
blocage acces aux
completde lemmes
I'accés au Profil A Profil B
lexique
Paraphasie Clou - Vis Oui Oui
verbale
sémantique
Circonlocution Mouche = Oui
vague «C'estune
bibitte, ca
vole »
Circonlocution Marteau - « Oui Oui Oui
précise Outil qui sert
acogner des
clous »
Paraphasie Mouche - Oui
verbale formelle Bouche
Paraphasie Vache - Oui
phonémique Vonche
Absence de Moto - Oui Oui Oui
réponse
Le cas de LN est un cas typique d'anomie d'origine revue de littérature des articles ayant étudié la rééducation
lexicale-sémantique. Les résultats obtenus dans les taches des anomies lexicales-sémantiques (Casarin et al.,
de production de mots ne peuvent entierement étre 2014). Bien gqu’un grand nombre de combinaisons de
expliqués par l'atteinte sémantique relevée (c.-a-d. une différentes thérapies lexicales et sémantiques semblent,
atteinte sémantique Iégére dans un contexte d’anomie effectivement, entrainer une amélioration de I'anomie
modérée-sévere et une anomie plus sévere en modalité lexicale-sémantique chez les participants avec une aphasie
orale qu’écrite). Par ailleurs, un effet de fréquence s'ajoute post-AVC, les auteurs concluent que plus d'études sont
a celui de familiarité et I'indigage phonologique apporte nécessaires pour compléter les données probantes surle
une aide considérable a LN. Dans ce cas, I'nypothese d'une sujet.

anomie lexicale-sémantique doit étre privilégiée. ] o
Conclusion générale

Dansle casde LN, ilimporte que la rééducation de
I'anomie a I'oral cible a la fois le réapprentissage ou la
réactivation des connaissances sémantiques relatives
aux concepts cibles en mémoire sémantique et le
réapprentissage ou la réactivation des formes lexicales
correspondantes dans le lexique de sortie (niveau lexical-

En conclusion, I'identification de I'origine fonctionnelle de
I'anomie (c.-a-d. lexicale, sémantique ou lexicale-séman-
tigue) permet de bien déterminer la cible de l'intervention
orthophonique et de proposer a la personne souffrant
d’anomie un traitement approprié et spécifique. Les traite-

phonologique). Un traitement efficace devrait alors ments cognitifs de I'anomie, visant le réapprentissage ou la
combiner des indices sémantiques et phonologiques réactivation de mots/concepts pour lesquels la personne
(Marshall et al, 1990; Raymer et Rothi, 2001). Par ailleurs présente des difficultés, ont fait I'objet de plusieurs études

un groupe de chercheurs a récemment effectué une dans la littérature scientifiq/ue (de Pgrtz, 2016; Whitworth
etal, 2014). Ne pas considérer 'origine fonctionnelle de
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I'anomie pourrait entrainer la mise en place d'une thérapie
orthophonique non adaptée, qui pourrait s'avérer inefficace
sans que I'orthophoniste ne puisse en expliquer les raisons.
Ainsi, lorsque vient le temps de choisir le type de traitement
qui sera offert a une personne, il est primordial de consi-
dérerl'origine de son anomie afin de déterminer I'approche
thérapeutique la mieux adaptée, et ainsi, maximiser les
gains potentiels. De surcroit, cette démarche de réflexion
clinique est essentielle a I'établissement de la mesure de
I'efficacité du traitement. En effet, alors qu’une généralisa-
tion des effets sur des mots non travaillés en thérapie est
attendue dans le cas d’'une anomie sémantique, des effets
item-spécifiques sont plutdt anticipés lorsque I'anomie est
d’'origine lexicale.
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Abstract

The current study measured speech recognition and subjective listening effort scores while
systematically varying the amount of linguistic information in maskers. Linguistic information in the
maskers was varied by (a) increasing the number of speakers in the speech babble maskers and (b)
time-reversing them. In Experiment 1, we measured speech recognition performance (signal-to-
noise ratios required for 50% accuracy of sentences) for 16 participants. The speech (sentences)
recognition scores were obtained in 15 background conditions: speech babble maskers with 2 to 8
speakers (7 conditions), time-reversed babble maskers (7 conditions), and a speech-spectrum noise.
For Experiment 2, another 15 participants rated the effort (7-point rating scale) required to understand
sentences in the same maskers as Experiment 1. This was done at a signal-to-noise ratio of O dB.
Results showed that fewer speakers in the babble maskers (a) caused the greatest masking effects
and (b) required the greatest listening effort ratings. Speech babble maskers resulted in significantly
higher masking effects than reverse babble maskers only for the 2- and 3-speaker babble conditions.
However, the listening effort scores were substantially higher for the speech babble maskers than
reverse babble maskers in most of the conditions. Results suggest that both magnitudes of masking
and the listening effort scores are related to the linguistic information in the masker.
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Abrégé

Dans la présente étude, les scores de reconnaissance de stimuli verbaux et d’effort a I'écoute ont été
mesurés en variant systématiquement la quantité d'information linguistique contenue dans des bruits
masquants. L'information contenue dans les bruits masquants a été modifiée en (a) augmentant le nombre
d'interlocuteurs et (b) eninversant ces bruits. Dans I'expérience 1, les scores de reconnaissance de la
parole (rapport signal-sur-bruit permettant de comprendre 50% des phrases) de 16 participants ont été
mesurés. Ceux-ciont été obtenus dans 15 environnements bruyants : 7 bruits de verbiage qui incluaient de
2 a8interlocuteurs, ces 7 mémes bruits de verbiage inversés, de méme qu’un bruit a spectre vocal. Dans
I'expérience 2,15 autres participants ont noté (sur une échelle de 7 points) I'effort qu'ils ont eu a déployer
pour comprendre des phrases dans les mémes 15 environnements bruyants. Pour cette deuxieme
expérience, le rapport signal-sur-bruit était de O dB. Les résultats ont montré qu’un bruit de verbiage qui
inclut moins d'interlocuteurs (a) cause un effet masquant plus important et (b) génere des scores d'effort
al'écoute plus élevés. Les bruits de verbiage ont conduit a un effet masquant plus important que les bruits
de verbiage inversés, et ce, seulement lorsqu'ils contenaient de 2 a 3 interlocuteurs. Toutefois, les scores
d'effort a I'écoute étaient considérablement plus élevés pour les bruits de verbiage que pour les bruits de
verbiage inversés, et ce, dans la majorité des environnements bruyants. Les résultats suggerent que les
scores de reconnaissance de stimuliverbaux et d'effort a I'écoute sont associés a la quantité d'information
linguistique contenue dans un bruit masquant.
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Speech perception is affected in different ways by
different types of maskers depending on their spectral,
temporal, linguistic, and/or energetic characteristics. Speech
recognition is reportedly betterin temporally modulated
noise compared to steady-state noise due to “dip-listening”
or “glimpsing” (Festen & Plomp, 1990; Jin &Nelson, 2006;
Summers &Molis, 2004). Speech maskers are dynamic
signals and provide multiple opportunities for listeners to
glimpse (i.e., gaps between words and sentences or the
presence of weak speech segments such as /f/ and /0/, for
example) the target speech signal. Yet, speech recognition
is more challenging in the presence of speech backgrounds
compared to non-speech backgrounds (Bronkhorst, 2000;
Carhartetal, 1975; Hoen et al., 2007; Lu et al., 2016) because
speech maskers cause perceptual confusions with the target
speech due to their linguistic similarities. This excessive
masking of speech by competing speech(es) is termed
informational masking (Brungart, 2001; Brungart et al., 2001;
Kidd et al., 2008). As speech maskers are highly variable in
their linguistic content, the type and amount of linguistic
confusions that these maskers create are also highly variable
and random.

In a masking scenario, total masking is a sum of at least
two major types of masking (Kidd & Colburn, 2017): energetic
masking and informational masking. Energetic masking is
associated with the physical attributes of the target and
maskers. Informational masking, on the other hand, is caused
by the uncertainty or confusability between the target and
the masker (Hafter &Schlauch, 1989; Leek et al,, 1991; Neff &
Green, 1987). In speech-on-speech masking, informational
masking is calculated as the difference in the magnitude of
masking under a speech masker—often speech babbles with
varying numbers of speakers—and a non-speech masker
with identical spectral content (i.e., speech-spectrum noise
[SSN] or modulated noise; Balakrishnan &Freyman, 2008;

Bronkhorst, 2000; Brungart et al,, 2013; Freyman et al., 2004).

The reduction in speech recognition under speech maskers,
compared to non-speech maskers, despite similar spectral
characteristics of maskers, is often attributed to confusion
with the linguistic information present in the speech maskers
(Mattys et al., 2009; Rhebergen et al., 2005; Simpson &
Cooke, 2005). These linguistic confusions are due to the
acoustic phonetic information (Hoen et al., 2007) and/or the
lexical semantic information (Brungart &Simpson, 2004)
present in the target speech and babble masker.

The amount of informational masking in speech-on-
speech masking depends on the amount of intelligible
linguistic information in the masker (Simpson & Cooke,
2005). The intelligibility and linguistic information of the
speech masker (speech babble) are inversely related to
the number of simultaneous speakers in the babble (Rosen

etal.,, 2013; Simpson & Cooke, 2005). Thus, the linguistic
information in a babble masker is greatest when there

are fewer simultaneous (usually less than four) speakers.
Previous studies have confirmed this inverse relationship
between the number of talkers in the babble and the
magnitude of informational masking (i.e., Lu & Cooke, 2008;
Simpson & Cooke, 2005).

Maskers which approximate the features of a babble can
also cause greater masking effects than noise maskers. For
example, a time-reversed babble masker lacks any lexical
semantic information but still causes greater masking
effects than an SSN. This is because the time-reversed
babble has spectral and temporal features similar to that
of the speech babble (Arai, 2010; Rhebergen et al., 2005).
The excessive masking observed for the reverse babble
maskers is thought to be because of (a) greater linguistic
confusion and uncertainty due to the presence of acoustic
phonetic information and (b) increased forward masking
effects due to their unusual temporal envelope (Rhebergen
etal,2005). Atime-reversed babble masker also provides
excellent control in order to study the effects of intelligibility
on informational masking.

Most of the work on informational masking has
involved speech recognition tasks. Listening effort, a
metric describing the difficulty and effort involved in
comprehending speech, can also be used to measure
informational masking (Rennies et al,, 2019). Typically, a
listener expends little energy to understand speechin a
quiet environment. However, the addition of a competing
signal places extra demands on the cognitive resources of a
listener. Such a cognitive effort expended by a listener when
parsing a target from a competing message is referred to as
listening effort (Howard et al., 2010; Peelle, 2017; Pichora-
Fuller et al, 2016). The Ease of Language Understanding
model (Ronnberg et al., 2013) and the Framework for
Understanding Effortful Listening model (Pichora-Fuller et
al., 2016) describe, in detail, the interactions among speech
comprehension, cognitive resources, and background
noise. According to these models, a competing signal
introduces a mismatch between the incoming signal—
perhaps, due to distortion—and the long-term phonological/
lexical representations at the level of the phonological loop,
part of the working memory construct (see Baddeley, 2003,
for a detailed review on the different components of working
memory). Such distortions necessitate the allocation of
additional cognitive resources for parsing the target speech
from the background speech. Speech babble maskers with
fewer talkers, and more linguistic information, resultin a
higher cognitive processing load compared to that of non-
speech maskers (Koelewijn et al., 2012) and hence more
listening effort is required for speech recognition.
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Considerable differences in listening effort scores are
reported in spite of similar recognition scores (Brungart
etal, 2013). Increased listening effort can have negative
consequences on sustained speech comprehension,
perhaps due to listener fatigue (Gosselin & Gagné,

2010; Peelle, 2017). Therefore, listening effort has equal
importance to speech recognition performance as a metric.
Previous studies have mostly used speech recognition
scores alone to estimate the effects of informational
masking.

In our study, we intend to supplement the outcomes of
speech recognition tasks with listening effort scores. We
aim to systematically vary the amount of information in the
masker and observe the effects of informational masking
on two different, but related, metrics of speech perception:
recognition and subjective listening effort rating (Rudner
etal, 2012). The information in the maskers was altered
by varying the number of speakers in the babbles and by
time-reversing them. Comparing the performance among
the babble maskers—with a varying number of talkers—helps
in quantifying the change in lexical-semantic information
of the masker. The time-reversed versions of these babble
maskers help quantify the change in acoustic-phonetic
information. These maskers can also help estimate the real-
world difficulties faced by listeners. While the time-reversed
babble maskers can simulate a non-native babble (sounds
“speech-like” but does not have semantic information),
the regular speech babble masker simulates the typical
cocktail party scenario. We hypothesize that both increasing
numbers of speakers in the babble maskers and their
time-reversal will reduce the overall linguistic information
contained in the masker. This results in lesser amounts
of informational masking and, therefore, causes the tasks
(speech recognition as well as listening effort rating) to
become progressively easier.

Experiment 1: Speech Recognition Performance

Method
Participants

Sixteen participants (6 women, 10 men) aged 18 to
27 years (M = 24.1years) volunteered for Experiment 1.
All participants were native speakers of the Kannada
language and had at least 12 years of formal education. Each
participant had pure-tone air conduction hearing thresholds
of 15 dB HL or better at octave frequencies between 250
and 8000 Hz. None of the participants had any history
or complaints of otological or neurological problems. Al
participants signed informed consents before starting the
testing. The Ethics Committee of the All India Institute of
Speech and Hearing, Mysuru, reviewed and approved the

research according to their bio-behavioural guidelines (Ref
No: Ph.D/AUD-2/2016-17).

Stimuli

Target stimuli consisted of 15 phonemically balanced
lists from the Kannada sentence identification test (Geetha
etal, 2014). Each listincluded 10 low-predictability
sentences spoken by a native female speaker of the
Kannada language. Each sentence contained four keywords.
Alllists were matched for difficulty level. This meant that
the signal-to-noise ratio (SNR) required for 50% accuracy
(inthe presence of SSN) was observed to be comparable
(-5dB) forallthe lists (see Geetha et al., 2014, for further
details regarding the generation and validity of the sentence
lists). All lists were digitally stored in a computer with a 16-bit
resolution and a sampling rate of 44100 Hz.

Three types of maskers were created for the study:
speech babble maskers (SB), reversed babble maskers
(RB), and a steady-state SSN. Eight female native speakers
of Kannada read random sections in Kannada newspapers
for 3.5 minutes. Speakers were instructed to read the
passages in their regular speech rates, stress, and intonation
patterns. The spoken samples were recorded using a
Behringer B-2 Pro dual-diaphragm condenser microphone
(Behringer, Germany) kept 5 cm from the speakers’ mouth.
The recordings were done using the Adobe Audition 3.0
software installed in a Lenovo-Z50 personal computer
and connected to a Motu Microbook Il external sound card
interface. Spoken samples were recorded at a sampling
frequency of 44100 Hz. Each individual recording was
pruned for silent gaps of greater than 100ms. The pruned
recordings were then amplitude (Root Mean Square)
normalized. Two randomly chosen tracks were first
mixed to obtain the 2-speaker babble. The 3-, 4-, 5-, 6-,
7-,and 8-speaker babble maskers were then created by
successively adding randomly selected individual tracks to
the previously mixed signal.

The RB maskers and the SSN were created from the
previously generated SB maskers. Each of the seven SB
maskers was temporally reversed to obtain the seven
corresponding RB maskers. Finally, the SSN was created
from the 8-speaker babble using a custom Matlab script
(Gnanateja, 2016). The SSN had the same long-term
average spectrum as the 8-speaker babble masker. Thus,
there were 15 maskers for the experiments—seven speech
babble maskers, seven reversed babble maskers, and
the SSN masker. Figure 1 depicts the spectra and the
spectrograms of the different maskers used in the current
study. Figure 1shows similar spectral compositions for all
maskers.
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Panels (a) through (g) represent the spectrograms of the
2-speaker to 8-speaker speech babble maskers for a 2-second
section. The reverse babble maskers are not represented
separately as they have identical spectrograms as the speech
babble maskers, albeit reversed in time. With an increase in
the number of speakers from panel (a) to (), the salience of
the spectral and formant information progressively decreases.
Panel (h) represents the spectrogram of the speech-spectrum
noise masker. Panel (i) shows the average long-term speech
spectra of all the masker conditions considered for the study.
Spkr = Speaker, SSN = Speech-Spectrum Noise.

Procedure

The experiments were carried out in a sound-treated
room with ambient noise levels acceptable according to
standards (American National Standard Institute, 2003).
All target stimuli (sentences) were presented binaurally
at 70 dB SPL. Stimuli were presented using a Lenovo-Z50
personal computer connected to Sennheiser HD 380 pro
(Wedemark, Germany) headphones. The SNR required for
achieving 50% correct identification (referred to as SNR-50
henceforth) of the speech stimuli was obtained for each
participant, across all the 15 maskers. A separate sentence

list was used to calculate SNR-50 for each of the 15 noise
conditions. Each sentence had four keywords, resulting

in 40 keywords per list. The SNR in each list was reduced
from +10 to -8 dB across the 10 sentences in 2 dB steps.
The SNR was manipulated by increasing the masker levels
in 2 dB steps from 60 dB SPL to 78 dB SPL while keeping
the target (sentence) level constant at 70 dB SPL. The
masker began 0.5 s before the onset of each sentence and
remained 0.5 s after the offset of the sentence. The mixing
ofthe maskers with the sentences was done using custom
Matlab scripts (Gnanateja, 2012). The mixing was done such
that each target sentence was mixed with a random section
within the masker. Also, a particular list was pre-selected

to be mixed with a particular masker, thus yielding 15 lists,
each mixed with a different masker. Further, the selection
order of these 15 lists, as well as the order of presentation

of the 10 sentences within each of these lists, was pseudo-
randomized to minimize order effects.

We instructed participants to repeat the whole target
sentence verbatim and to guess the possible words when
the SNR of the presented speech was difficult. The total
number of correctly identified keywords was noted for
each list. The SNR-50 was calculated for each list using the
Spearman-Karber equation (Finney, 1952; Tillman &Olsen,
1973),

SNR-50 =i +1/2(d) - [(d)(#correct) / (W)]

where (is the initial presentation level (+10 dB), dis the
decrement step size (2 dB), W is keywords per decrement
(4 inthis case), and #correct is the total number of correct
keywords repeated by the participants. This formula is
designed to obtain the statistical 50% point in various
biological and medical experiments and was hence
suggested as a method to measure spondee thresholds
(Tillman &Olsen, 1973). Because there were 15 masked
conditions, the Spearman-Karber equation helped in
calculating the speech recognition thresholds (i.e., the SNR-
50 scores) quickly.

Results

We used JASP (Version 0.7.5.6; JASP Team, 2016) to carry
out all statistical analyses. Figure 2 shows the means and
standard deviations of the SNR-50 scores for the different
masker conditions. The figure shows a general tendency
forthe SNR-50 scores to improve when the number of
speakers in the masker was increased for both the SB and
RB masker conditions. A two-way 2 (Masker Type: SB & RB)
X7 (Number of Speakers in the Babble: 2 to 8) repeated-
measures Analysis of Variance (RM-ANOVA) was performed
on the data. The RM-ANOVA (corrected for violations of
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sphericity assumptions using Greenhouse-Geisser correction
wherever necessary) revealed significant main effects of

the masker types, F(1,15) =35.60, p <.001, npz =.70,and
number of speakers, F(4.16,62.40) = 7712, p <.001, npz = .88,
and a significant interaction between the masker types and
the number of speakers, F(3.77,56.60) = 341, p <.001, npz =
27. Further, to test for effects of the number of speakers on
SNR-50 within the two maskers (SBs and RBs), a one-way
RM-ANOVA was performed among the 2- to 8-speaker babble
conditions. Additionally, the SSN condition was included in
the ANOVA models. Therefore, each one-way RM-ANOVA
compared scores across eight conditions (seven babble
conditions plus the SSN condition).

—.— Speech Babble

= [l = Reverse Babble

SNR-50 scores (dB)

2-spkr 3-spkr 4-spkr 5-spkr 6-spkr 7-spkr 8-spkr

Means and standard deviations of the SNR-50 (signal-to-
noise) scores across the different masker conditions (number
of speakers in the babble). The circles represent the SNR-50
scores for the speech babble maskers, the squares for the
reverse babble maskers. The solid line at the bottom indicates
the mean SNR-50 scores for the speech-spectrum noise
masker, and the dashed lines show the standard deviations for
the same. Spkr = Speaker.

The one-way RM-ANOVA revealed a significant main
effect of the number of speakers for both the SB, F(3.98,
59.83) =122.0, p <.001, npz = .89, and RB masker conditions,
F(4.01,60.07) =50.67, p <.007, npz = .77.Table 1shows
the follow-up posthoc pairwise comparisons (adjusted for
multiple comparisons using Bonferroni’s correction). SNR-
50 scores in the presence of 2- and 3-speaker SB maskers
were significantly poorer compared to all other conditions.
There were no significant differences in the SNR-50 scores
among the 4- through 6-speaker SB masker conditions. The
7- and 8-speaker SB maskers resulted in significantly better
SNR-50 scores than the other SB maskers. However, there

were no statistically significant differences in SNR-50 scores
between the 7- and 8-speaker SB masker conditions and
SSN masker condition. For the RB maskers, the 2- through
6-speaker conditions resulted in similar masking effects.
SNR-50 scores in the 7- and 8-speaker masker conditions
were significantly betterthan in the 2- to 6-speaker

RB conditions. Additionally, there were no statistically
significant differences in the SNR-50 scores between the 7-
and 8-speaker babble conditions and the SSN.

We also compared the corresponding individual speaker
condition pairs across the SB and RB maskers. Paired
samples t tests revealed SNR-50 scores for 2-speaker,

t(14) =5.21, p <.001, and 3-speaker, t(14) =5.09, p < .00,
RB masker conditions to be significantly better than the
corresponding SB masker conditions. Apart from these,
all other paired comparisons revealed no significant
differences.

Overall, Experiment 1showed that the masking effect
was highest when the number of speakers in the babble
masker was less than four. The SB maskers caused
significantly greater masking effects than the RB maskers
forthe 2- and 3-speaker conditions. The SNR-50 scores
were comparable for both babble masker types when the
numbers of speakers in the babble were between four and
eight. The SSN caused significantly lesser masking effects
than the babble maskers, except the 7- and 8-speaker
conditions.

Experiment 2: Listening Effort Rating

Results of Experiment 1showed that speech recognition
performance was modulated by the type of masker and
the number of speakers in the masker. SNR-50 scores
differed significantly between the low (2- or 3-speaker)
and high (7- or 8-speaker) number of speaker conditions.
Also, performances under the RB maskers did not show
significant differences until the 6-speaker condition. There
were also no significant differences between the SB and RB
masker conditions from the 4-speaker condition and above.
However, despite comparable performances on the speech
recognition task, it is possible that the effort expended to
achieve similar performances could be different (Brungart
etal, 2013). Listening effort can be a particularly useful
metric, especially when recognition performances reach
saturation levels (Gagné et al,, 2017; Rennies et al,, 2014).
Furthermore, listening effort rating scores are indicated
to be more influenced by working memory compared to
speech recognition performance (Rudner et al,, 2012). This
points towards subjective ratings and speech recognition
having different but complementary psychophysiological
mechanisms.
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Table1

Test Statistic Value, Statistical Significance, and Effect Size of the Posthoc Pair-Wise Comparisons for the
SNR-50 Scores Across the Masker Conditions

Comparisons Speech babble Reverse babble
t p Cohen’sd t p Cohen'sd
2 speaker 3 speaker 0.75 1.000 0.19 0.00 1.000 0.00
4 speaker 442 .014 110 -043 1.000 -0n
5 speaker 8.78 <.001 2.20 115 1.000 0.29
6 speaker 7.83 <.001 1.96 557 .002 1.39
7 speaker 15.92 <.001 3.98 8.21 <.001 2.05
8 speaker 19.71 <.001 493 879 <.001 2.20
SSN 18.04 <.001 4.51 9.76 <.001 244
3 speaker 4 speaker 648 <.001 162 -0.36 1.000 -0.09
5 speaker 8.20 <.001 2.05 1.09 1.000 0.27
6 speaker 6.24 <.001 1.56 3.64 .087 0.91
7 speaker 14.01 <.001 3.50 8.08 <.001 2.02
8 speaker 20.01 <.001 5.00 9.21 <.001 2.30
SSN 17.50 <.001 437 8.91 <.001 2.23
4 speaker 5 speaker 3.72 .057 0.93 140 1.000 0.35
6 speaker 345 100 0.86 4.65 .on 116
7 speaker 953 <.001 248 9.54 <.001 239
8 speaker 1544 <.001 3.86 9.30 <.001 2.33
SSN 15.00 <.001 375 10.75 <.001 2.69
5 speaker 6 speaker 146 1.000 0.37 3.77 .067 0.94
7 speaker 7.68 <.001 1.92 11.07 <.001 2.77
8 speaker 15.32 <.001 3.82 12.35 <.001 3.09
SSN 13.55 <.001 339 12.26 <.001 3.06
6 speaker 7 speaker 4.99 .005 1.25 5.51 .002 1.38
8 speaker 9.36 <.001 2.34 6.66 <.001 1.66
SSN 10.50 <.001 2.63 6.90 <.001 1.73
7 speaker 8 speaker 3.18 173 0.80 4.84 .008 1.21
SSN 3.60 074 0.90 5.26 .003 132
8 speaker SSN 2.78 391 0.70 117 1.000 0.29

Note. Significance value adjusted for multiple comparisons using Bonferroni’s correction. The comparisons are made across the maskers with different number of speakers. SNR = signal-to-
noise; SSN = speech-spectrum noise.
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Therefore, we hypothesized that during the sentence
recognition task of Experiment 1, different maskers could
require different listening effort scores even when the SNR-
50 scores are comparable. To test this hypothesis, and to
supplement the results of Experiment 1, we measured the
subjective efforts involved in listening to sentences under
each of the masker conditions as used in Experiment 1.
This was done by measuring the subjectively rated listening
effort using the same sentences and maskers used in
Experiment 1. Thus, the results can be easily interpreted
in line with these results of Experiment 1. Furthermore, we
also ensured that there was complete intelligibility of all
the sentences used for the listening effort task. Subjective
ratings are a valid and sensitive approach to observe the
difficulties and effort involved in a listening task (Johnson et
al., 2015; Letowski & Scharine, 2017). This is also ecologically
valid, as listening difficulty contributes to long-term
comprehension and operator fatigue faced under different
masker conditions.

Method
Participants

Fifteen participants aged 20 to 29 years (M = 24 years),
all of whom were not a part of Experiment 1, volunteered for
Experiment 2. A different set of participants was chosen to
avoid habituation or familiarity effects. Familiarity effects
were expected in the second experiment because we used
the same target sentences as were used in Experiment 1.
Inclusion criteria were identical to those used in Experiment
1. All participants signed informed consent forms according
to the bio-behavioural guidelines of the All India Institute of
Speech and Hearing, Mysore.

Stimuli

The same 15 lists used in Experiment 1were chosen for
this experiment as well. Three target sentences, randomly
chosen from each list, were selected for each of the masker
conditions to ensure that the participants had enough
samples to judge the listening effort. Participants listened
to the sentences mixed in SB maskers (2- to 8-speakers),
RB maskers (2- to 8-speakers), and SSN at O dB SNRs. The
choice of the O dB SNR, instead of SNR-50, was based on
the results from the first experiment and a pilot study where
we observed that at O dB SNR, all the participants had 100%
correct identification of sentences across all the masker
conditions. The SNR corresponding to SNR-50 was not
chosen because the audibility and intelligibility of the target
sentences are compromised (only 50%). The SNR of O dB
ensured complete audibility of the target sentences across
all masker conditions, and the only variable that was varied
was the information in the maskers. The sentences were

presented in a pseudo-random order at the same intensity
(70 dB SPL) as in the previous experiment.

Procedure

In a sound-proofed room, all participants were asked
tolisten to the sentences in the presence of the different
maskers and rate the effort involved in understanding the
target sentences. Experiment 2 was done on all participants
on a different day. All participants were first given three to
five practice sentences to gain familiarity with the task and
rating scales. The sentences used for the practice trials were
different from the ones used in the actual experiment. The
rating was similar to the 7-point scale used by Krueger et al.
(2017). Each of the seven categories was also assigned a
number as in the Krueger et al. study. A no effort rating was
given 1, very little effort was given 3, little effort was given 5,
moderate effort was given 7, considerable effort was given
9, significant effort was given 11, and extreme effort was
given 13. These numbers were not visible to the listeners and
were used only for analysis.

Once familiar with the procedure, each of the 45
sentence tokens was presented in a pseudo-random
order, and the participants were asked to rate the effort
required to perceive the target sentences. However, they
were not required to repeat the sentences as it was already
ensured that all stimuli had 100% identification at the SNR
chosen. Once all stimuli were rated, the scores of the three
sentences of each masker condition were added up to get a
single effort score for each of the masker conditions.

Results

The statistical analyses were similar to those reported
in Experiment 1. Figure 3 shows the means and standard
deviations of the listening effort rating scores across the
different masker conditions. The rating scores, similar to the
speech recognition scores of Experiment 1, showed a clear
trend of decreasing listening effort with increasing number
of speakers for both SB and RB conditions. The SSN required
less effort than the two types of babble maskers. Atwo-
way 2 (Masker Type: SB and RB) X7 (Number of Speakers)
RM-ANOVA was performed. The RM-ANOVA showed a
significant main effect of both maskertype, £(1,14) = 43.70,
p <.007, npz =.76,and number of speakers, F(2.03, 28.51)
=168.26, p <.007, npz =.92, onlistening effortaswellas a
significant interaction between the two, F(6, 84) =3.59, p =

003,n 2= 20.

Further, separate one-way RM-ANOVAs were carried
out on the seven speaker conditions within both SB and
RB masker types. The SSN condition was also included in
the ANOVA models. One-way RM-ANOVAs (corrected for
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violations of sphericity assumptions, wherever necessary)
revealed significant main effects of the number of speakers
forboth the SB maskers, F(2.64, 37.05) =183.30, p <.00]1, 11p2
=.93, and RB maskers, F(3.26, 45.64) =153.20, p <.001, npz =
.92. Additional pairwise comparisons (adjusted for multiple
comparisons using Bonferroni’s correction) for each masker
condition (SB or RB), showed that the babble maskers with
fewer speakers required significantly greater effort than
babble maskers with more speakers. All comparisons were
significant (p <.05) except for those between the 3- and
4-speaker SB masker conditions. Similarly, in the RB masker
conditions, significantly greater efforts were required for
maskers with fewer speakers than for those with more
speakers. This was true for most comparisons except for
those between 4- vs. 5-speaker (p =1), 5- vs. 6-speaker (o
=.216), and 4- vs. 6-speaker (p = .311) conditions. Table 2
summarizes the pairwise comparisons for both SB and RB
maskers, including the SSN.

40 T T T T

—.— Speech Babble

a5k = [l = Reverse Babble |

30
25
20

15

10

Listening Effort Rating Scores

2-spkr 3-spkr 4-spkr 5-spkr 6-spkr 7-spkr 8-spkr

Means and standard deviations of the listening effort rating
scores across the different masker conditions (number of
speakers in the babble). The circles represent the effort scores
for the speech babble maskers, the squares for the reverse
babble maskers. The solid line at the bottom indicates the
mean listening effort rating scores for the speech-spectrum
noise masker, and the dashed lines show the standard
deviations for the same. Spkr = Speaker.

We also compared the listening effort ratings between
the corresponding number-of-speaker conditions between
the SB and RB maskers. Paired samples t tests for the
corresponding speaker conditions revealed significant
differences (SB maskers required greater effort than RB
maskers) between the listening effort when listening to the
SB and RB maskers for all conditions (p <.05) except the
comparisons for the 6-speaker (p =.136) and 7-speaker (p =
.072) conditions.

Overall, the results from Experiment 2 suggest that
the listening effort rating was influenced by the amount
of linguistic information prevalent in the masker. Greater
efforts were needed when there were fewer speakers in the
masker. This was true for both SB and RB maskers. Most
often, SB maskers required greater listening effort than RB
maskers. The SSN masker was rated as requiring the least
effort.

Discussion

The present study reports two experiments that
measure the effect of linguistic content in a masker on the
(a) sentence recognition accuracy and (b) listening effort
involved in the perception of those sentences. The amount
of linguistic information in a masker was varied by increasing
the number of speakers in the masker (from two to eight)
as well as by time reversal. A steady-state SSN masker, with
nearly identical spectral information as that of the 8-speaker
SB masker, was also considered as the control (energetic)
masker condition.

Speech Recognition Performance Under Different
Maskers

In Experiment 1, SNR-50 scores improved as a function
ofthe number of speakers in the masker for both SB and
RB maskers. SNR-50 scores became similar to that of the
SSN when the number of speakers in the babble maskers
reached eight. Other investigators have also reported
improvements in speech recognition scores when the
number of speakers in the babble increase (Boulenger et al.,
2010; Hoen etal,, 2007; Van Engen & Bradlow, 2007). When
there are fewer speakers in the masker, the masker contains
more recognizable linguistic information (phoneme identity
and lexical items). This results in greater competition for
attention between the target speech and babble masker.
Because of the higher competition for the “limited” amount
of attention resources, the SNR-50 scores are likely to be
affected. Increasing the number of speakers results in an
acoustically dense background, thus reducing the access to
the linguistic information from the background (particularly
the lexical-semantic information).

Results also showed that SB maskers with two and
three speakers caused significantly higher masking
(approximately 1.5 dB of SNR loss) compared to the
corresponding RB maskers. The poorer performance in the
SB masker condition is likely due to the additional presence
of lexical-semantic information, despite similar spectral
information (see Figure 1). Freyman et al. (2001) also
reported significantly lesser masking effects by the time-
reversed babble. In a prose recall task, Bell et al. (2008)
further suggested that the amount of disruption depended
on the semantic properties contained in the irrelevant
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Table2

Test Statistic Value, Statistical Significance, and Effect Size of the Posthoc Pair-Wise Comparisons for the
Listening Effort Rating Scores Across the Different Masker Conditions

Comparisons Speech babble Reverse babble
t p Cohen’sd t p Cohen’sd
2 speaker 3 speaker 6.12 <.001 158 5.08 .005 1.31
4 speaker 745 <.001 1.92 1043 <.001 2.69
5 speaker 9.13 <.001 2.36 877 <.001 2.26
6 speaker 11.82 <.001 3.05 919 <.001 2.37
7 speaker 13.70 <.001 3.54 12.08 <.001 312
8 speaker 14.77 <.001 3.81 19.72 <.001 5.09
SSN 22.51 <.001 5.81 20.22 <.001 522
3 speaker 4 speaker 154 1.000 040 847 <.001 219
5 speaker 458 .015 118 6.14 <.001 159
6 speaker 6.87 <.001 177 5.93 .001 153
7 speaker 10.16 <.001 2.62 9.74 <.001 2.52
8 speaker 10.09 <.001 2.61 17.08 <.001 4.4
SSN 17.00 <.001 4.39 20.82 <.001 538
4 speaker 5 speaker 7.60 <.001 1.96 1.66 1.000 043
6 speaker 13.16 <.001 3.34 2.92 3N 0.76
7 speaker 15.27 <.001 3.94 6.76 <.001 1.75
8 speaker 17.05 <.001 440 12.98 <.001 335
SSN 22.01 <.001 5.68 15.88 <.001 4.10
5 speaker 6 speaker 9.28 <.001 240 3Mn 216 0.80
7 speaker 1.74 <.001 3.03 9.72 <.001 2.51
8 speaker 16.24 <.001 419 15.71 <.001 4.06
SSN 18.14 <.001 4.68 15.51 <.001 4.00
6 speaker 7 speaker 790 <.001 2.04 6.00 .001 1.55
8 speaker 14.55 <.001 3.76 10.99 <.001 2.84
SSN 15.54 <.001 4.01 11.59 <.001 2.99
7 speaker 8 speaker 4.01 .046 1.04 8.79 <.001 2.27
SSN 1213 <.001 313 10.52 <.001 2.72
8 speaker SSN 8.84 <.001 2.282 5.68 .002 147

Note. Significance value adjusted for multiple comparisons using Bonferroni’s correction. The comparisons are made across the maskers with different number of speakers. SSN = speech-
spectrum noise
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speech. The SB maskers cause informational masking

at both phonetic as well as lexical levels, whereas the RB
maskers only cause informational masking via their phonetic
information (Rhebergen et al., 2005). Hence, the lexical-
semantic information of the SB maskers (2- and 3-speaker
conditions) causes the additional 1.5 dB of masking.

Interestingly, in our study, speech recognition scores
were quite similar across the two babble maskers when the
number of speakers in the babble was four and above. This
effect appears to be similar for both SB and RB maskers.
Hence both the SB and RB maskers result in similar masking
effects above the 4-speaker condition. Further, any residual
effects of the lexical-semantic information available in the
SB maskers seem to be offset by the unusual nature of
the RB masker along with their excessive forward masking
effects. However, it should be noted that the effort involved
in performing the tasks under the 4- to 8-speaker conditions
are not necessarily similar.

Another interesting finding from the study is that the
speech recognition performances with 7- and 8-speaker
conditions, for both RB and SB maskers, were like that of
the SSN condition (see Figure 2). This indicates that as the
number of speakers in the masker approaches eight, the
salience of both semantic and phonetic information in the
acoustically dense babbles reduce. Hence, there is minimal
additional masking present, and the nature of the masking
effect observed is predominantly energetic. However, other
studies do show that with eight speakers or even slightly
higher numbers of speakers in the babble, the performance
does not reach the level of noise masker. Simpson and
Cooke (2005) showed that consonant identification does
not reach the levels of noise (only energetic masking)
until the babble had at least 16 speakers. Although we did
observe that the listening effort was significantly lower for
the SSN maskers compared to the 8-speaker conditions of
both SB and RB maskers, this finding needs to be studied in
further detail.

Listening Effort Rating Under Different Maskers

Experiment 2 examined the effort required to listen
to sentences presented in the 15 masker backgrounds.
Similar to the results of Experiment 1, the maskers with fewer
speakers required greater listening effort. Also, listening in
the presence of SB maskers was significantly more effortful
than the RB masker. The results of Experiment 2, therefore,
supplement the results of Experiment 1.

A competing/irrelevant signal causes listeners to employ
extra effortin perceiving the target signals (Baddeley, 2000;
Ellermeier et al,, 2015; Ellermeier & Zimmer, 2014; Liet al,,
2004; Neath, 2000; Schneider et al., 2007). Our results

showed that when the audibility and intelligibility of the
target sentences were accounted for, the listening effort
was significantly greater for the maskers with fewer speakers
than in speaker conditions with a higher number of speakers.
This indicates that the listening effort is positively related to
the overall linguistic information present in the maskers.

Similar to the results of Experiment 1, Experiment 2
showed that the 2- and 3-speaker SB conditions were the
most difficult with the 2-speaker SB being rated as the most
effortful condition to perceive. Also, SB maskers required
significantly greater listening effort than RB maskers. As
explained earlier, the 2- and 3-speaker SB maskers contain
robust lexical-semantic information. These meaningful, yet
irrelevant, sentences often distort the target at the level
of the phonological store of the working memory system.
Our previous study (see Basavanahalli Jagadeesh &Kumar,
2019) further reinforces these assumptions. Therefore,
significantly greater effort needs to be expended in parsing
the target sentence from the background. Additionally,
studies have shown that an irrelevant and dynamic
background, like speech, with clear audibility and meaning,
causes a switch in attention away from the target sound
(Neath, 2000). Greater effort, therefore, will also be required
to bring the focus back to the target signal.

In Experiment 2, there were significant differences in the
listening effort rating scores between the 7- and 8-speaker
conditions as well as the SSN. This indicates that even
though the SNR-50 scores were similar across the SSNs
and the 7- and 8-speaker conditions, the effort required
in successfully performing the tasks varied significantly.
This points towards the complementary nature of the two
metrics. It also appears that the SNR-50 reveals the gross
differences between the different masker conditions,
while the listening effort reveals the subtler differences
between the maskers. Variations in listening effort despite
comparable performances in the speech perception tasks
have already been demonstrated (Sarampalis et al., 2009).
Two possible assumptions could explain this result. Itis
likely that the 7- and 8-speaker conditions still contain small
but noticeable amounts of linguistic information in them.
While this may not be enough to cause reductions in speech
perception performance, itis still more effortful (or possibly
annoying) to parse the targets from the background.

Further, the presence of slightly more evident
modulations in the babble maskers (compared to noise)
could cause greater modulation masking than the noise
maskers. Modulation masking refers to the masking that
occurs due to the inherent modulations presentin the
maskers (Stone &Canavan, 2016; Stone et al,, 2012; Stone
&Moore, 2002). In contrast to the concept of dip-listening

153 Speech-on-Speech Masking: Effect of Maskers with Different Degrees of Linguistic Information

Volume 45, No 2,2021



Revue canadienne d'orthophonie et d'audiologie (RCOA)

MASKING BY DIFFERENT LINGUISTIC MASKERS

where the presence of modulations in the masker leads to
better speech perception, modulation masking results in
areduction in speech recognition performance because
ofthe modulations present in the noises. The presence

of spurious modulations in the noise can cause greater
masking effects than a steady noise. We hypothesize that
since these spurious modulations are more robust in the
8-speaker maskers than the SSN, it is likely to cause greater
masking effects.

Other Factors That Contribute to Informational Masking

Multiple factors, other than the linguistics of the target
and masker, also contribute to speech-on-speech masking.
These include onset-related cues, spatial separation, the
perceptual similarity between the target and maskers
(gender and/or fundamental frequency), intensity of the two
competing speech signals, and attention (Bregman, 2009).
When the target and masker have significant overlap with
respect to these factors, the masking effect will be more
substantial.

However, we believe that we have accounted for most of
these factors in our choice of stimuli and methodology. We
accounted for any effects of spatial cues by presenting both
the target and masker diotically. Gender and fundamental
frequency related cues were accounted for, to a certain
degree, as both the stimuli and the maskers were spoken by
young adult women. Dialectal or accent-related variations
were also largely controlled since such differences are
shown to aid in more effective parsing of the target stimulus
(Freyman etal.,, 2001). Stimulus (target) onset cues were
also largely controlled by ensuring that the onset of the
target was 0.5 s after the onset of the masker. The maskers
themselves were selected from different random sections
of the different babble maskers for each sentence, further
reducing any possible onset related cues. We have also
discussed the potential role of attention while explaining the
confusions expected while parsing target and stimulusin a
low-speaker babble condition.

A complex element associated with speech-on-speech
masking, however, is the possibility of dip listening. Dip
listening refers to the glimpsing of target signals during the
momentary drops in the maskers’ levels (Miller &Licklider,
1950). When the masker contains only two speakers (2SB
or 2RB), the occurrences of dips in the maskers are more.
This should, theoretically, lead to greater chances for the
target stimuli to be heard and processed. Yet, the 2SB
masker condition suffered the greatest deteriorations, both
with respect to speech perception and listening effort.
Rennies et al. (2019) further supposed that, despite the
extra information available during these glimpses, it takes

significantly greater effort to reassemble the target from the
glimpses into a stream of coherent speech.

Another perspective of the same glimpsing
phenomenon, however, could be related to the presence
of gimpses in the target sentences themselves. Dips in
the target sentences can lead to a clearer perception of
the babble maskers. The perception of the babble, in turn,
leads to greater masking effects. Additionally, as soon as the
babble masker’s speech is detected, the central executive
of the working memory system is likely to immediately shift
attention to the babble in an attempt to make sense of the
information in the babble. Again, if the masker has significant
lexical-semantic information, the attention is likely to be
sustained longer on the babble maskers than when the
babble maskers have no semantic information (Vachon
etal, 2017). This counteracting effect of dips in the babble
maskers and the target sentences do not appear to cancel
each other. Evidently, the possible benefits of dip-listening
are more than offset by the significant informational
masking that is created in such a linguistically confusing
listening scenario.

The glimpsing phenomenon is also pertinentin the
conditions where the number of speakers in the maskers
is high. The higher number of speakers in the babble
maskers tend to fill in the dips, causing greater energetic
masking (Freyman et al., 2004). However, it appears that
increased energetic masking does not compensate for
the loss of linguistic information in the masker. Brungart
(2001) also argued that, overall, the informational masking
tends to dominate the energetic masking in the overall
masking effect. While we acknowledge the contribution
ofthe otherfactors to the speech-on-speech masking
scenario, it seems that the contribution of the informational
componentto the overall masking is significantly greater
than the energetic component.

Conclusion

The results of our study show that the amount of
informational masking was related to the robustness of
the linguistic information present in the maskers. Varying
the linguistic information in the maskers manifested as
anincrease in the listening effort as well as a reduction in
performance in the sentence recognition task. Greatest
masking effects and listening efforts were observed for
babble maskers with fewer speakers while the SSN elicited
the least masking effects and listening effort scores. We
also recognize that factors other than just the linguistic
information contribute to the overall masking. Furthermore,
the use of ecologically valid maskers such as the speech
babble and the time-reversed babble could give a realistic
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idea of the problems faced by listeners with compromised
auditory functions (e.g., ageing and/or hearing loss) in
identifying speech in the background of speech. However,
the interpretation of any speech perception task could
depend on the type of target stimuli used. Hence, future
research directed towards understanding informational
masking effects for different types of stimuli is essential
and necessary. Furthermore, we recommend the use of
the babble maskers (both forward and reversed) in clinical
settings along with the noise maskers to better simulate
the problems faced by listeners, particularly the elderly and
hearing impaired, in their daily lives.
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