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Abstract

Purpose: The external validity of aphasia treatment research relies on
diverse and representative participants. The purpose of this study was to (1)
examine whether reporting of patient-reported age, sex, and race/ethnicity
has improved since Ellis (2009) and (2) evaluate whether these demographic
variables were consistent with population-level estimates of stroke survivor
demographics in the United States.
Methods: A scoping review examined US-based aphasia treatment studies
published between 2009-2019 and characterized the percentage of studies
reporting age, sex, and race/ethnicity. Summary statistics for these variables
were calculated and compared statistically to a population-based study of
stroke survivors (Kissela et al., 2012).
Results: 97.1% of studies reported age, 93.5% reported sex, and 28.1%
reported race and/or ethnicity. Within reporting studies, participant mean
age was 58.04 years, 61.6% of participants were male, and 38.4% were
female. 86.5% of participants were White, 11.0% were Black, 2.0% were
Hispanic/Latino, and 0.5% fell in other racial categories. All three variables
were statistically different from Kissela et al., (2012).
Conclusions: Despite being highlighted as an issue by Ellis (2009), less
than 30% of recent aphasia treatment studies reported race or ethnicity, and
participants do not appear to be demographically representative compared
to estimates of stroke survivors living in the US. These issues may negatively
impact the ecological validity of aphasia treatment research. Aphasia
researchers should more consistently report participant race and ethnicity
and follow current guidelines for increasing the demographic representation
of women and minorities.
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Introduction

Aphasia is a language disorder caused by acquired brain injury, which negatively
affects communication skills, life participation, and overall quality of life (Simmons-Mackie,
2018). Aphasia rehabilitation research aims to develop effective treatments that improve
language, communication, and/or life participation of people living with aphasia. For
aphasia rehabilitation research to achieve this goal, research participants should represent
people living with aphasia. However, recruitment can be difficult in aphasia rehabilitation
research due to issues such as communication and concomitant mobility limitations, low
public awareness of aphasia, and limited access to patient populations. As a result, most
aphasia research relies on convenience sampling, in which participants are enrolled based
on their availability to researchers (Etikan et al., 2016). While this approach eases the
burden of more systematic recruitment strategies, studies that rely on convenience sampling
may not accurately reflect the demographics of people living with aphasia in the United
States. For example, if a study primarily recruits participants from active members of a
local, well-established aphasia community in an affluent area, their participants are unlikely
to be representative of the local, regional, and/or national population of stroke survivors
with aphasia.

This potential discrepancy between a study cohort and the general population of
people with aphasia creates the potential for sampling bias, where research participants are
not representative of the research population of interest (Pannucci & Wilkins, 2010). Lack
of representation can occur across many dimensions, such as age, race/ethnicity, biological
sex or gender, and languages spoken. It is crucial to ensure that research participants are
representative of the general population along these dimensions because such representation
ensures that research is more sensitive to the cultural and linguistic diversity of all people with
aphasia. For example, racial minorities are marginalized across many domains, including
health care and their experiences of disability differ significantly from the experiences
of white people who are disabled (e.g., Fuller-Thomson et al., 2009, p.; Harrison, 2009;
Kelley-Moore & Ferraro, 2004; Lin et al., 2014; Warner & Brown, 2011). Interventions
tailored to these differences in the lived experiences of people with aphasia can improve
outcomes and satisfaction with care (Joo & Liu, 2020; Torres-Ruiz et al., 2018). Alternatively,
systematic sampling bias across the aphasia literature may not only alter the findings in
aphasia research, but it may also result in less effective treatments when implemented in
real-world clinical settings (Smith & Noble, 2014) by negatively affecting external validity.
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In other words, aphasia rehabilitation research may be failing to address the diverse needs
and characteristics of all individuals with aphasia.

Several previous studies have sought to characterize patient characteristics and
demographic variables in aphasia and related research. Brookshire (1983) reviewed adult
aphasia patient characteristics from selected area journals published between 1973 and 1983.
Brookshire (1983) reported that out of the 18 patient characteristics reviewed, including
a number of demographic variables, age was the only variable to be reported over 90% of
the time, with the severity of aphasia reported in 64% of studies, aphasia type in 54%,
gender in 48%, education in 35%. Roberts, Code, & McNeil (2003) characterized patient
reporting characteristics for 43 variables in 100 aphasia studies published between 2001-2002
and described that only 7 of the 43 initial variables were reported over 65% of the time,
with age reported 92% of the time, gender 91%, lesion location at 83%, time-post onset at
83%, severity at 82%, etiology of aphasia at 80%, and type of aphasia at 78%. As noted in
Ellis (2009), neither Brookshire (1983) nor Roberts et al. (2003) reported race/ethnicity as
variables of interest. In response, Ellis (2009) investigated the reporting of race and ethnicity
in adult neurogenic communication disorders research between 1997-2007 in the American
Journal of Speech-Language Pathology (AJSLP) and ¬The Journal of Speech, Language,
and Hearing Research (JSLHR). Ellis (2009) reported that 14.7% of articles in AJSLP
reported race/ethnicity (n = 34), and 13.4% of articles in JSLHR reported race/ethnicity (n
= 82).

The current work is a brief, secondary analysis of a recently published scoping review
(Cavanaugh et al., 2021). We sought to examine whether the reporting of age, sex, and
race/ethnicity has improved over the past decade since Ellis (2009) using data from aphasia
treatment studies completed in the United States and published between 2009-2019. We
also sought to evaluate whether these three demographic variables were consistent with
population-level estimates of stroke survivor demographics in the US. This study will address
the following questions:

1. What are the reporting rates for age, gender, and race in the aphasia treatment
literature from 2009-2019?

2. What are the reported participants’ demographics in the aphasia treatment literature
from 2009-2019?

3. In this sample of the aphasia treatment literature, were participants demographically
representative of the population of stroke survivors in the US?

Methods

The current study was a secondary analysis of an existing scoping review (Cavanaugh
et al., 2021), and methods from the original study have been summarized below. While
Cavanaugh et al. (2021) focused on characterizing dosage in the aphasia treatment literature
published between 2009-2019, the current study focused on demographics in a subset
of articles where data were collected in the US. This required additional extraction of
demographic variables from these studies.

The scoping review in Cavanaugh et al. (2021) relied on the framework of Arksey and
O’Malley (2005). Ovid Medline, Embase via Embase.com, EBSCO CINAHL, EBSCO ERIC,
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Ovid PsycINFO, the Cochrane Database of Systematic Reviews via Wiley, and Linguistics
and Language Behavior Abstracts were searched via ProQuest (see Cavanaugh et al., 2021
for full details of the literature search). Research articles were collected using the following
criteria: 1) studies that included patients who received community-based aphasia treatment
services and 2) studies that focused on enhancing some aspect of communication for patients
with aphasia.

Briefly summarized, the review process for collected articles occurred across three
levels. In level 1, titles and abstracts were screened by a single author based on two
criteria: 1) evaluated any behavioral intervention; 2) reported that the intervention was
provided to individuals with acquired aphasia. In level 2, each abstract was independently
screened by two reviewers to determine if 1) the study examined the effects of a behavioral
intervention(s) on a communication outcome; 2) the study intervention was not specifically
targeted to people with aphasia admitted to a facility (i.e., rehabilitation hospitals or
skilled-nursing facilities); 3) treatment was not augmented by medication, brain stimulation,
or non-speech-language interventions (e.g., acupuncture). In level 3, the remaining articles
were reviewed in full by two reviewers to ensure they met all inclusion and exclusion criteria
for the study. Disagreement was resolved through consensus with a third reviewer. See
Figure 1 for PRISMA diagram.

For data extraction, some studies reported individual data while others reported
aggregate demographic data across their participants or experimental groups (e.g., an
immediate and a deferred treatment group). We extracted data at the level of detail in
which it was reported. Per Cavanaugh et al. (2021), we measured data extraction reliability
by randomly selecting 10% of studies to be reviewed by a second independent co¬der. We
measured reliability of data extraction as percent agreement between the two coders at the
study, to account for the fact that some studies only reported data in aggregate. Therefore,
the coders were considered in agreement if the the values for a given extracted demographic
variable were all the same for a given study.

To answer question 1, the reporting rates were calculated as the percentage of studies
reporting each demographic variable. For question 2, the mean and median were calculated
for age, and proportion for sex and race of the demographic values reported in each study.
Descriptive statistics for age were weighted by the study sample size to account for studies
that reported demographics in the aggregate. To answer question 3 regarding demographic
representation in recent aphasia treatment literature, we compared extracted demographic
data to estimates of stroke prevalence in the Greater Cincinnati/Northern Kentucky Stroke
Study, as reported by Kissela et al. (2012). This was a retrospective, population-based
epidemiology study that examined stroke incidence trends, focused on racial disparities. The
study population was “similar to the United States concerning median age, percent of Black
participants, median household income, and education level; however, it did not contain a
substantial proportion of persons of Hispanic ethnicity” (Kleindorfer et al., 2010 p. 1326).

Demographics from the scoping review sample were compared statistically to point
estimates reported by Kissela et al., (2012). Age analyses employed a weighted least
squares regression, equivalent to a standard t-test with the additional capability of weighting
observations by sample size from studies that only reported age in the aggregate. A
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one-sample proportion z-test was used for sex and race comparisons. For race, the comparison
was only conducted for Black and White racial categories, as these were the data available
from Kissela et al., (2012). All three comparisons met standard modeling assumptions.
Descriptive statistics and analyses were conducted using the statistical software R (R Core
Team, 2020) version 4.0.3.

Results

A total of 8,959 articles were identified through the literature search. Of these, 303
met the final criteria for inclusion in Cavanaugh et al. (2021). For the current work, 139
of these articles collected participant data in the US, which form the basis for the current
report. In terms of reliability for question 1 (reporting rates), percent agreement of data
extraction was 100% for age and sex and 96.7% for race/ethnicity (i.e., 30/31 studies coded
the same for this variable). For question 2 (demographic variables) percent agreement of
data extraction was 100% for race/ethnicity (i.e., 30/30 of the studies where coders both
provided race/ethnicity date), 93.5% for sex, and 93.5% for age.

Figure 1. PRISMA Diagram describing identification, screening, eligibility, and inclusion.
Adapted from Cavanaugh et al., 2021
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Regarding question 1, it was found that 97.1% of the reviewed studies reported
participant age, 93.5% reported participant sex, and 28.1% reported participant
race/ethnicity. Figure 2 provides these reporting rates compared to previous reporting
estimates discussed in the introduction (Brookshire, 1983; Roberts et al., 2003; Ellis, 2009).

Regarding question 2, of the studies that reported age, the mean age was 58.04 years.
Of the studies which reported sex, 61.6% of participants were male, and 38.4% were female.
Of the studies that reported race/ethnicity, 86.5% of participants were White, 11.0% were
Black, 2.0% were Hispanic/Latino, and 0.5% were Asian or other racial categories.

Regarding our question 3, Figure 3 compares these rates to existing stroke demographic
data from Kissela et al. (2012). All three comparisons were statistically significant, as follows.
Age: B= -11.15, t = -28.65 (778), p <0.001. Sex: xˆ2 = (1, 955) = 108.57, p <0.001. Race:
xˆ2 = (1, 195) = 7.05, p = 0.008.

Figure 2. Percent of studies included in Brookshire (1983), Roberts et al. (2003), Ellis (2009),
and the current study which reported participant age, sex, and race/ethnicity demographics.
Brookshire (1983) and Roberts et al. (2003) did not seek to characterize race/ethnicity
demographics.

Discussion

Given the importance of establishing demographic representation in clinical research,
the goals of this scoping review were to characterize the reporting rates (Question 1) and
participant demographics (Question 2) of age, sex, and race/ ethnicity in recent US-based
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Figure 3. Mean age, sex, and race as reported from Kissela et al. (2012) and the current
study. Error bars indicate 95% confidence intervals. No variance was reported by Kissela et
al. for sex or race.

aphasia treatment research, and compare reported demographics from these research studies
to estimated demographics of current US stroke survivors (Question 3).

Demographics in recent US-based aphasia treatment research

Reporting rates for age and sex in US-based aphasia treatment research published
between 2009 and 2019 were high (>97%), consistent with previous reviews of the literature
(Brookshire, 1983; Roberts et al., 2003). However, reporting rates for race/ethnicity in our
data remain low (<30%). This is despite the fact that researchers are required to collect and
report data on these factors and to describe plans to ensure that women and minorities are
appropriately represented in federally-funded research (Rockey, 2013) and that Ellis (2009)
highlighted this as an unaddressed issue in the field over ten years ago.

The reasons for these continued low reporting rates for race and ethnicity are unclear.
One possibility is that researchers may be seeking to avoid undue focus on race due
to personal discomfort or misplaced concerns of potential bias (Apfelbaum et al., 2008).
Another is that researchers may be choosing to report as little demographic information
as possible to maintain participant confidentiality, as even a small set of factors reported
together (e.g., age, sex, race, stroke status, and general geographic region) may make some
participants identifiable (Sweeney, 2000). Maximizing participant privacy is an important
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ethical consideration, but the costs and benefits should be carefully weighed. The lack of
demographic reporting, especially for race and ethnicity, makes it difficult to accurately
characterize representation in our literature. Without this characterization it is more difficult
to improve representation in our field (see study limitations below).

Comparisons to estimated demographics of current US stroke survivors

Compared to stroke survivor estimates from Kissela et al. (2012), participants from
recent aphasia treatment research were significantly younger and more male. Regarding
race, participants from recent aphasia treatment research were significantly more White and
less Black, with Black research participants enrolled at approximately half the proportion
as would be expected based on Kissela et al. (2012). This under-representation likely has
negative consequences in terms of ecological validity, given well-documented racial disparities
and the fact that stroke prevalence is disproportionately high for Black Americans (Howard
et al., 2011).

While our data and those from Kissela et al. precluded statistical comparison for other
race/ethnic categories, these groups do appear to be under-represented compared to general
US census data. For example, recent census data (United States Census Bureau, 2019a)
estimate that together, Asian, American Indian/Alaskan Native, and Native Hawaiian/Pacific
Islander make up 7.4% of the US population, compared to only 1.0% of participants reported
in the “Asian or other races” category from our scoping review. Similarly, the census data
puts Hispanic/ Latinos at 18.5% of the US population, compared to only 2.0% of research
participants reported in this category from our scoping review. In the event that stroke
survivor demographics are similar to this recent census data, these preliminary findings
suggest that underrepresentation in aphasia treatment research may be of considerable
concern for these groups (Ellis & Jacobs, 2021).

These data suggest that these demographic groups (women, older individuals, and
minorities) are underrepresented in aphasia treatment research. This disparity has the
potential to negatively affect the translation and implementation of aphasia treatments to
diverse clinical practice settings because the evidence-base may not address the diverse needs
and characteristics of all individuals with aphasia. To address these issues, researchers should
consistently report participant demographics, especially regarding race/ethnicity, following
the National Institutes of Health (NIH) minimal standard guidelines for reporting race
(Rockey, 2013). Researchers should also seek to improve the representation of participants
in clinical studies (Flanagin et al., 2021). Potential methods for improving representation
in research include 1) fostering relationships with the community (e.g., building trust with
community groups, accommodating transportation for potential participants, providing
flexible hours, highlighting the need for representation in research, showing appreciation for
participation, and emphasizing available support to answer questions; Clark et al., 2019); 2)
increasing education in cultural issues for research staff (e.g., training and regular check-ins
regarding cultural competence available at https://www.asha.org/practice/multicultural/
self/); 3) guaranteeing safety for members of minority communities with different immigration
status (e.g. assuring potential participants that immigration status will not be collected as
part of the study); (4) creating culturally sensitive campaigns for recruitment (Gardener
et al., 2020); 5) supporting training of and research from researchers and clinicians from

https://www.asha.org/practice/multicultural/self/
https://www.asha.org/practice/multicultural/self/
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culturally- and linguistically- diverse backgrounds 6) Allocating research funding which
specifically targets communication disorders in underrepresented individuals.

Future Directions

While the present study focuses on age-, sex-, and race-related disparities, additional
dimensions of representation warrant close examination. One of these dimensions is cultural
and linguistic diversity. Worldwide, about 85% of international aphasia treatment research
has focused on English-speaking individuals (Beveridge & Bak, 2011). In the United States,
the US census reports that 21.6% of the population speaks a language other than English
at home (United States Census Bureau, 2019b). These percentages highlight a pressing
need to adapt and develop aphasia treatments for a linguistic and culturally-diverse global
population. Furthermore, such adaptations need to account for multilingualism: in our
sample, only 14 of 139 studies reported having at least one participant who spoke more
than one language. Of these 14 studies, eight reported treating participants only in English.
Future research should therefore aim to 1) report information about languages spoken
by stroke survivors with aphasia; 2) increase the number of studies addressing multiple
languages spoken by stroke survivors with aphasia (i.e., bilingual aphasia); 3) adapt and
implement research in culturally and linguistically-diverse populations with aphasia.

Study limitations

There are a number of limitations in the current study. In our sample of US-based
studies, only 28.1% of studies reported race/ethnicity, which increases the possibility of
biased estimates of race/ethnicity representation. For example, researchers who prioritize
demographic representation in their study recruitment and enrollment efforts may also
be more likely to report these demographics. Additionally, Kissela et al. (2012) provide
demographic estimates for stroke survivors in general and without reporting aphasia status.
While the cohort in Kissela et al. (2012) was carefully chosen to be representative of the
US at the time of the study, it is not a national sample concurrent with the time period of
aphasia studies. We considered using the prevailing national data source on stroke incidence
reported by the Centers for Disease Control (Centers for Disease Control and Prevention,
2007; Mozaffarian et al., 2016), but ultimately elected not to use this data, as it 1) stemmed
from a national phone survey which has published concerns related to non-response bias
(Crouch et al., 2018; Gettens et al., 2015; Schneider et al., 2012), 2) does not permit proxy
reporting, which is therefore likely to exclude stroke survivors with communication disorders
such as aphasia. To our knowledge, there are no comprehensive demographic estimates of
stroke survivors living in the US, which also report the presence or absence of aphasia, which
is an important topic for future aphasia research in its own right.
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