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ABSTRACT

Purpose: To conduct a scoping review on five individual social determinants of health (SDOHs):
gender, education, ethnicity, socioeconomic status, and social support, in relation to post-stroke
aphasia outcomes.

Materials and methods: A comprehensive search across five databases was conducted in 2020 and KEYWORDS
updated in 2022. Twenty-five studies (3363 participants) met the inclusion criteria. Data on SDOHs Social determinants of health;
and aphasia outcomes were extracted and analysed descriptively. aphasia;
Results: Twenty studies provide information on SDOH and aphasia recovery outcomes. Five studies OutckomeS;
stroke;

provide insights on SDOH and response to aphasia intervention. Research on SDOH and aphasia
recovery has predominantly focussed solely on language outcomes (14 studies), with less research
on the role of SDOH on activity, participation, and quality of life outcomes (6 studies). There is no
evidence to support a role for gender or education on language outcomes in the first 3 months
post stroke. SDOHs may influence aphasia outcomes at or beyond 12months post onset.
Conclusions: Research on SDOHs and aphasia outcomes is in its infancy. Given SDOHs are modifiable
and operate over a lifetime, and aphasia is a chronic condition, there is a pressing need to understand
the role of SDOHs on aphasia outcomes in the long term.

rehabilitation

> IMPLICATIONS FOR REHABILITATION

- Research on the role of Social Determinants of Health (SDoH) and aphasia outcomes is in its infancy.

» The role of SDoHs has been mainly investigated in relation to language outcomes.

« Little is known about the SDoHs on activity, participation, and quality of life outcomes.

- Rehabilitation professionals should consider the potential influence of individual SDoHs such as
gender, education, socioeconomic status, ethnicity, and social support on a person's access to
aphasia services and aphasia outcomes long term.

early childhood development and education; social position; and
causes and consequences of illness [3,6]. This model provided a
strong foundation for identifying relevant social factors associated
with health, however, it did not address the role of political or
cultural factors [7]. The Commission on Social Determinants of
Health (CSDH) proposed an alternative conceptual framework,
depicted in Figure 1, to illustrate how a broad range of societal,
political, and cultural factors also contribute to health inequities
[1,8]. This framework depicts the interplay between the socioeco-
nomic and political context (including policies, and cultural and
societal values) and an individual's socioeconomic position, and

Introduction

It is well known that social factors such as education, income,
and socioeconomic status (SES) influence health outcomes and
mortality rates globally [1]. For example, people in the USA with
high SES live up to 12years longer than people with low SES
status [2]. Education and higher status occupations are similarly
protective [3]. Social factors which influence a person's health
status and life expectancy are called “social determinants of health”
(SDOHs).

Social determinants of health frameworks

The World Health Organisation (WHO) defines SDOHs as the con-
ditions in which people are born, grow, work, and live, and the
ways in which these wider sets of forces and systems shape daily
life [4]. There are numerous models that conceptualise how SDOHs
operate [5]. Diderichsen et al! model identified three types of
social determinants that drive differences in health outcomes:

how these influence health and wellbeing. Specifically, it depicts
how government policy, and the prevailing cultural and social
values influence who (depending on gender, social class, race/
ethnicity) gets access to resources such as education, employment,
and income, and how this determines a person's socioeconomic
position in society. The model also depicts how a person's socio-
economic position influences material circumstances, behaviours,
and biological and psychosocial factors, and overall health and
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Figure 4.1 Commission on Social Determinants of Health conceptual framework.
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Figure 1. Commission of Social Determinants of Health conceptual framework for social determinants of health [8]. Reprinted with permission.

wellbeing. The CSDH framework underscores the fact that it is
not personal characteristics such as one's gender, race/ethnicity,
or social class that cause health inequities, rather it is a country's
policies, and social and cultural values that result in differential
access for different groups to the resources needed for optimal
health and wellbeing. This is why these determinants of health
are described as social determinants of health, because they are
socially constructed and can therefore be modified.

The relationship between SDOHs and neurorehabilitation

Researchers have begun to examine the role of SDOHs on reha-
bilitation outcomes in neurological disorders. Frier et al. conducted
a systematic review to examine the relationships between SDOHs
and attendance, adherence and motivation in neurological reha-
bilitation [9]. They reported that higher education was related to
greater exercise participation, self-reported well-being, and life
satisfaction. Being employed and having a higher income were
related to greater adherence to rehabilitation schedules and higher
self-reported quality of life. High levels of social support and
access to transport were also associated with increased rehabili-
tation participation and improved quality of life [9].

The relationship between SDOHs and stroke has also been
investigated. Reshetnyak et al. [10] reviewed the individual par-
ticipant data of 27 813 individuals in the US to examine the
individual and cumulative effects of SDOHs on risk of stroke. The
authors concluded that race (identifying as black), having fewer
years of education, a lower SES level, no health insurance, and
social isolation all contributed to increased incidence of stroke.
They also reported a cumulative effect of SDOHs whereby each
additional SDOH factor increased risk of stroke [10].

SDOHs may also play an important role in rehabilitation out-
comes post-stroke. Trygged et al. [11] investigated the effects of
income and educational attainment on the likelihood of younger
adults returning to work post-stroke in Sweden. Of the 7081 peo-
ple aged 40-59years, discharged from hospital following a first

stroke, individuals with higher premorbid income and higher edu-
cation had a higher probability of returning to work [11]. This
line of enquiry was extended by Della Vecchia et al. [12] who
conducted a systematic review of contextual factors on partici-
pation post-stroke. Contextual factors included social determinants
such as a person's age, gender, marital status, education, ethnicity,
income, and occupation. They reported no evidence of an asso-
ciation between marital status, ethnicity or employment status
and participation, conflicting evidence for an association between
age, gender and participation, and limited evidence for an asso-
ciation between higher education, income, and participation [12].

The relationship between SDOHs and post-stroke aphasia
recovery

Approximately one third of individuals post-stroke present with
aphasia [13]. Aphasia is a communication disability resulting from
an acquired impairment of language modalities caused by focal
brain damage, that may affect participation and quality of life of
the person with aphasia as well as their family and friends [14].
That is, whilst aphasia is a condition that results in an impairment
of language, it may also affect a person's activity, participation,
and quality of life. To date, researchers have focussed on identi-
fying factors associated with the recovery of language. Recent
reviews of this literature indicate that stroke related factors such
as initial severity of language impairment, lesion site, and lesion
size are the most important factors associated with language
recovery, with SDOHs including age, gender, education, and SES
status playing a less influential role [15,16].

Less research has been conducted on the factors associated
with other important outcomes including activity, participation,
and quality of life. Hilari et al. [17] conducted a review of the
literature on the factors associated with aphasia and health-related
quality of life (HR QolL). The presence of chronic aphasia was most
consistently associated with poorer HR QoL post-stroke [17]. They
also reported that age, sex, and social network may be associated



with HR QoL but that the number of studies contributing sup-
porting evidence was limited [17].

Previous reviews of the literature indicate that SDOHs may not
play an influential role in language recovery in post-stroke aphasia.
However, it remains unclear whether SDOHSs contribute to activity,
participation, and quality of life outcomes in post-stroke aphasia.
Conceptually, the role of SDOHs on activity, participation and
quality of life in post-stroke aphasia has been explored in a case
study [18]. In this case study, SDOHs appeared to have a negative
and cumulative impact on activity, participation, and quality of
life over time, suggesting an investigation of the role of SDOH
on a broader range of aphasia outcomes is required.

The aims of this review were to: (i) identify the existing literature
on SDOHs and outcomes in post-stroke aphasia; (ii) determine
which SDOHs and aphasia outcomes have been examined to date
and how SDOHs have been measured; (iii) determine the existing
evidence for a relationship between SDOH and aphasia outcomes,
and (iv) identify gaps in the research literature. This review focussed
on five SDOHs that can be measured at the level of the individual:
gender, education, race/ethnicity, SES (including occupation and
income), and social support. Gender was defined as those char-
acteristics of women and men which are socially constructed [1].
Education was considered as formal schooling at a primary, sec-
ondary, or tertiary level. Race was defined as a social construct
based on an individual's phenotypic genetic expression, whereas
ethnicity was considered a social construct referring to a group
of people who share an origin, language and cultural traditions
[19]. Socioeconomic status was defined as an individual's access
to resources to achieve and maintain good health [20]. Finally,
social support was defined broadly to include antecedents of social
support, such as the size of one's social network, as well as mea-
sures of direct social support [21]. Factors related to governance
and policies operating at the level of society rather than the level
of the individual were not considered in the current review.

Methods

We adopted a scoping review methodology to enable us to deter-
mine the scope and depth of the literature, establish whether
there was sufficient research to warrant a systematic review, and
examine how SDOHs have been measured in the aphasia literature
to date [22]. Given it is not the aim of a scoping review to crit-
ically appraise the literature, but rather to map it, articles in the
final yield were not evaluated in terms of methodological quality
[22,23]. This review is reported in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis exten-
sion for Scoping Reviews (PRISMA-ScR) [24].

Search strategy

Search terms were generated based on the factors identified in
the Commission on Social Determinants of Health's model of
SDOHs [1]. In addition to search terms directly related to each of
the SDOHs, we also included additional search terms indirectly
related to socioeconomic status (e.g., residence characteristics,
place of residence as regional, rural or metropolitan) to capture
any literature in the field. Searches were run using PubMed,
Scopus, PsycINFO, CINAHL and Embase in August 2020. An
updated search was conducted in February 2022 with date limit
set to 2020-2022. Appendix A contains a list of search terms used.
Citations were imported into Covidence systematic review software
(Veritas Health Innovation). Duplicates were removed and one
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reviewer screened the titles and abstracts of each identified cita-
tion for studies meeting the eligibility criteria (see below). A sec-
ond reviewer independently screened the titles and abstracts of
a random 25% sample of citations to determine the reliability of
the screening process. Reviewers achieved 99% agreement.
Disagreement was resolved through discussion with the other
authors. Articles known to authors and reference lists of articles
were reviewed for relevant studies not captured in the database
searches. Studies which passed the initial title and abstract screen-
ing underwent full text review by two reviewers independently
to confirm inclusion. No conflicts emerged between reviewers at
this stage of the review.

Eligibility criteria

Studies published in French or English were included if they (1)
included adults with post-stroke aphasia, (2) examined one or
more SDOHs including gender, education, ethnicity, SES (including
occupation and income), and social support in relation to any
aphasia outcome, and (3) included primary analysis of quantitative
and/or qualitative data examining outcomes of aphasia at any
time post-stroke. At the stage of full text review, the results were
examined for any data on the relationship between one or more
of the five SDOH and any aphasia outcome. Studies that provided
information on the role of biological characteristics on aphasia
outcomes were included in this review but interpreted through
a social lens. That is, studies on sex difference (a biological con-
struct) and aphasia outcomes were included in the review in order
to examine the role of gender—"those characteristics of women
and men which are socially constructed” [1,p.33]—on aphasia
outcomes. Similarly, studies that provided data on “ethnicity/race”
were included to examine the role of “ethnicity/race” as a social
construct [25] on aphasia outcomes.

Studies were excluded if they included participants with other
neurological disorders in addition to aphasia or included aphasia
resulting from non-stroke aetiologies (e.g., traumatic brain injury,
primary progressive aphasia). In order to determine the scope and
depth of primary research in this area only peer reviewed, published
studies providing primary analysis of primary data were included.
Therefore, dissertations, published abstracts, research on the sec-
ondary analysis of primary data, and reviews were also excluded.

Data extraction

The following data was extracted from each study included in
the final yield: authors; year of publication; country of origin; title;
study design; number of participants; aphasia type and severity;
time post onset; purpose of study; the SDOHs identified and how
they were measured; aphasia outcomes classified according to
the five domains of Living with Aphasia: A Framework for Outcome
Measurement (A-FROM; [26]): (i) language impairment, (ii) activity
or participation, (iii) environment, (iv) personal factors, (v) quality
of life, and how they were measured; and findings regarding
association between SDOHs and aphasia outcome. Study designs
were classified based on the National Health and Medical Research
Council (NHMRCQ) levels of evidence [27].

Data synthesis

Where researchers employed quantitative methods to investigate
SDOHs, the significant and non-significant results for each SDOH
(as reported in each eligible study) were extracted and entered
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into the results tables. Where researchers employed qualitative
methods, SDOHs identified at the level of a theme were also
included in the results tables. For example, in a qualitative study
on the factors perceived to support successfully living with apha-
sia, Grohn et al. identified five themes [28]. Each of the five
themes were analysed and any theme that identified one or more
of the individual SDOHs as a factor was included in the
results table.

Results
Study selection

The PRISMA flowchart depicting study selection is presented in
Figure 2. Database searches conducted in August 2020 and
February 2022 yielded a total of 4880 studies of which 2830 were
duplicates. The titles and abstracts of 2050 studies were screened
identifying 46 studies for full text review, of which 25 met the
inclusion criteria.

Study characteristics

Table 1 summarises the characteristics of the 25 included studies.
In total, studies reported data from 3363 participants, including
2701 with post-stroke aphasia (range 15-381, median 68). Six
studies were published before 2000, six between 2000 and 2009,
seven between 2010 and 2019, and six since the beginning of
2020. Nine studies were conducted in the USA, with the remaining

Studies imported from
database searches

e August 2020 (n=4539)
e February 2022 (n=341)

Titles & abstracts screened
(n=2050)

—

16 papers being from UK, Europe, South America, Asia, and
Australia. Sixteen studies recruited participants in the acute or
subacute phase (less than six months post onset), six in the
chronic phase (more than six months post onset), and three stud-
ies recruited participants at any time post-stroke.

Measurement of SDOH

All five SDOHs (i.e., gender, education, ethnicity, SES, and social
support) have been examined in relation to aphasia outcomes.
See Table 2 and Table 3 for details. The SDOHs were measured
in different ways. When reported, participant sex or gender was
consistently described as either male or female. Education was
measured in various ways: as a binary concept, such as primary/
secondary [29], high/low [30,31], or as above or below the median
number of years of education [32]; on a three-point ordinal scale
[33], four-point scale [34,35], or six-point scale [36]; and as number
of years of education [37-42]. Two studies that examined race/
ethnicity grouped participants into different categories; Hilari et al.
[43] reported participants as Asian, Black, or White, whereas Ellis
and Peach [44] investigated outcomes for participants in the
AphasiaBank dataset who were either Non-Hispanic Black or White.

SES was measured in terms of employment type or status,
and income. Participants' employment type was described as
belonging to one of two categories [29,30], five categories [34],
or eight categories [43]. Participants' employment status was
described in terms of one of three categories [45], four categories
[43], or seven categories [34]. SES was reported using income

Duplicates removed
(n=2830)

P
Studies ineligible
(n=2005)

.

e

Studies from other sources

Full-text review of studies
(n=47)

\ 4

Studies included in review
(n=25)

J—,
]—.

e  Known to authors (n=2)
o  From reference lists (n=0)

-

=

/Studies excluded (n=22)

Not published in English (n=4)
Not examining SDOHs (n=9)
Dissertation/abstract (n=4)
Not examining outcomes (n=2)
Not post-stroke aphasia (n=2)
Review (n=1)

(v eenn

/

Figure 2. Preferred Reporting Items for Systematic Reviews and Meta-Analysis flowchart of study selection process.
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Table 2. Aphasia recovery, SDOHs, aphasia outcomes, and time post onset.

TPO Author (year) Country Gender Education Ethnicity SES Social support
Language

< 1week Pedersen et al. (1995)[51] Denmark u} - - - -
Lahiri et al. (2021)[39] India u] 5] - - -

< 3M TPO Sarno et al. (1970)[29] USA u} u} - -
Lendrem and Lincoln (1985)[48] UK u] - - -
Lazar et al. (2008)[36] USA - u} - - -
Lahiri et al. (2020) [41] India u} u} - - -
Lee et al. (2020)[38] Korea u} u} - - -

< 12M TPO Oliveira et al. (2009)[40] Brazil u] 5] - - -
El Hachioui et al. (2013)[31] The Netherlands u} u} - - -
Worrall et al. (2017)[33] Australia m] m] - ] oo
Kim et al. (2019)[35] Korea - L] - - -

> 12M TPO Connor et al. (2001)[30] USA - L - L] -
Ellis and Peach (2017)[44] USA - - L] - -
Lwi et al. (2021)2[37] USA m] L] - - -
Johnson et al. (2022)? USA u} u} - O -

Participation

< 12M TPO Mazaux et al. (2013)[34] France u} u} - ] -

Worrall et al. (2017)[33] Australia L u - u u
Environment
< 12M TPO Worrall et al. (2017)[33] Australia u] m] - o m]
Personal factors
< 12M TPO Worrall et al. (2017)[33] Australia u] m] - o m]
Quality of life

< 3M TPO Grohn et al. (2012)[28] Australia - - - - mb

< 12M TPO Worrall et al. (2017)[33] Australia u} O oo

> 12M TPO Hilari et al. (2003)[43] UK u] - O m]
Hilari and Northcott (2006)[47] UK - - - - L Nl |
Lee et al. (2015) [46] Korea - - - u -

Notes: ®: Significant finding; o: non-significant finding; oo: multiple measures of SDOH used; SES: socio-economic status; M: month; TPO: time post onset.

aStudies recruited participants >6 months post-onset however mean TPO >12 M.

bQualitative study.

and described as low, average or high [33,46], or as above or
below the median family income [32]. Social support was deter-
mined in different ways; in terms of a person's perceived level
of social support [47], living situation [28,32], marital or carer
status [32,33,43], the size of a person's social network [33,47], or
frequency of contact [47].

Measurement of aphasia outcomes

As indicated in Table 2, most of the studies identified provide
information on SDOHs and aphasia outcomes in relation to recov-
ery of language [30,31,33,35,36,40-42,44,45,48-51]. Pioneering
work by Sarno et al. in the 1970s and 1980s [29,50] was published
on the relationship between SDOHs and participation in post-stroke
aphasia, and since the introduction of the WHO International
Classification of Functioning, Disability and Health [ICF;52] increas-
ing attention has been paid to the intersection between SDOHs
and a broader range of aphasia outcomes. These include partic-
ipation [33,34,42], the environment [33], personal factors [33], and
quality of life (QOL) [28,33,43,46,47]. Table 4 lists the outcome
measures used in the included studies classified according to
the A-FROM.

SDOHs and aphasia outcomes

The relationship between SDOHs and aphasia outcomes have
been investigated in two ways; i) in relation to aphasia recovery
at different time points post-stroke, detailed in Table 2, and ii) in
response to aphasia intervention, detailed in Table 3. As indicated
in Table 2 and Table 3, there is limited research on SDOHs and
aphasia outcomes post-stroke. The following sections provide a
descriptive analysis of the existing evidence.

Gender

Sixteen studies provided data on the relationship between gender
and aphasia outcomes. As depicted in Table 2 and Table 3, 13
studies investigated gender and aphasia recovery, with 11 pro-
viding evidence specifically on language recovery. All 11 studies
reported non-significant findings. Only three studies provided
information on gender and aphasia recovery related to other
aphasia outcomes. Worrall et al. [33] investigated how gender
related to aphasia recovery across all domains of the A-FROM at
12-months post-stroke for 58 people with aphasia. They found
that women rated participation on The Assessment for Living with
Aphasia (ALA) 5.03 points higher than men (p=0.004), concluding
that women had better participation than men. The two remaining
studies did not report significant findings.

Three studies provided information on gender and response
to aphasia treatment (Table 3). A study of 89 people with aphasia
reported that women with global aphasia (n=15) made more
improvement in auditory-verbal comprehension, including seman-
tic comprehension [F(2, 82) = 8.78, p<0.01] and syntactic com-
prehension [F(2, 82) = 7.68, p<0.01], following three months of
treatment than age-matched male counterparts (n=19) [49]. In
contrast, Sarno et al. [50] did not report significant relationships
between gender and language or participation outcomes. Finally,
in a group therapy study evaluating QoL outcomes for 26 people
with aphasia, Ribeiro Lima et al. [32] found that women demon-
strated significantly greater change in scores on the communica-
tion subtest of the SAQOL-39 compared to men (scores changed
from 2.32 to 3.18, p=0.021) indicating that women reported better
communication related QoL than men following group treatment.

In summary, whilst research does not support a relationship
between gender and language recovery up to 12months
post-stroke, there is very limited research on gender and language
recovery beyond 12 months. The research that has been conducted
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Table 3. Response to aphasia intervention, SDOHs, aphasia outcomes, and time post onset.

TPO Author (year) Country Gender  Education Ethnicity ~SES  Social support
Language outcomes
<3M TPO Keenan and Brassell (1974)[45] USA - - - -
<12M TPO Pizzamiglio et al. (1985)[49] Italy L] - - -
de Riesthal and Wertz (2004)[42] USA - m] - - -

>12M TPO Sarno et al. (1985)[50] USA m]
Participation outcomes

>12M TPO Sarno et al. (1985)[29] USA u] - - - -
Quality of life outcomes

>12M TPO Ribeiro Lima et al. (2021)[32] Brazil L} m} - O =n

Notes: ®: Significant finding; o: non-significant finding; oo: multiple measures of SDOH used; SES: socio-economic status; M: month; TPO: time post onset.

suggests gender may play a role in participation outcomes and
might influence how people respond to treatment. More evidence
is needed to determine whether gender plays a role in aphasia
outcomes in the long term.

Education

Fifteen studies investigated relationships between education and
aphasia outcomes. Thirteen studies examined the role of education
on aphasia recovery (Table 2) with 12 of these studies providing
data on language recovery. Two studies provided information on
education and response to aphasia treatment (see Table 3). Four
of the thirteen studies on education and aphasia recovery reported
significant relationships.

Kim et al. [35] followed 235 people with aphasia from acute
onset (day 7) until one year later. Education was one factor
included in multivariate analysis that explained change in scores
over time on the Korean version of the Frenchay Aphasia Screening
Test (K-FAST); people with higher levels of education improved
more over this time than people with lower levels of education
(B=1.776, p=0.001).

In a group of 44 people with aphasia whose recovery was
tracked over a range of time periods (2-284 months), Lwi et al.
[37] found that years of education was associated with improve-
ment on several Western Aphasia Battery (WAB) subtest scores:
Yes/no questions (3=0.16, p=0.041), single-word recognition
(8=0.22, p=0.003), sequential commands ((3=0.27, p<0.001),
overall auditory comprehension (8=0.25, p<0.001).

In a group of 39 people with post-stroke aphasia, Connor et al.
[30] reported a significant correlation between the level of edu-
cational attainment and aphasia severity as measured on the
Boston Diagnostic Aphasia Examination (BDAE) at two timepoints
(median 4 months and 103 months post onset), with lower edu-
cation associated with more severe aphasia. However, there were
no differences in the rate of recovery over this time period for
participants with different levels of education.

Worrall et al. [33] did not find any significant relationships
between education and language, environment, personal, or QoL
factors however they did report that graduate and postgraduate
levels of education were negatively associated with participation
domain scores on the ALA (-7.75 points, p=0.008). The authors
suggested the possibility that “the central role of language and
communication in the lives of people with graduate or postgrad-
uate education makes the loss of this core skill particularly dev-
astating” [33,p.239].

In summary, there is no evidence to support a role for edu-
cation and language outcomes before 12 months post-stroke.
However, the very limited research available with people with
aphasia at or beyond 12months indicates education may play a
role in language and participation outcomes over time. There is
insufficient research to draw any conclusions on the role of edu-
cation in response to treatment on any aphasia outcomes.

Race/ethnicity

The relationship between race/ethnicity and aphasia outcomes
was the least researched SDOH of the five SDOHs investigated in
this scoping review. Only two studies were identified that have
examined the role of race/ethnicity on aphasia outcomes [43,44].
In a large study of 381 people with aphasia from the AphasiaBank
dataset [53], Ellis and Peach [44] found that non-Hispanic black
participants (n=42) had lower scores than white participants
(n=339) on three WAB-R subtests: word fluency (5.5 vs 7.6;
p=0.015, auditory word recognition (49.3 vs 53.3; p=0.02, and
comprehension of sequential commands (43.7 vs 53.2; p=-.017).
In contrast, Hilari et al. [43] found no significant impact of race/
ethnicity on QoL following stroke.

Socioeconomic status

Nine studies provided evidence for the impact of SES on aphasia
outcomes, seven on aphasia recovery (Table 2) and two on
response to treatment (Table 3). Five studies used employment
status as the measure of SES and three used income. Five of the
seven studies on SES and aphasia recovery reported significant
findings, two related to language outcomes, two related to par-
ticipation and one with QolL.

Connor et al. [30] found that participants who were employed
in higher status jobs prior to stroke, as determined by the
Hollingshead Socioeconomic Status Scale [54] showed significantly
less impairment on the BDAE at median 4 months and median
103 months post-stroke but that changes over time were not dif-
ferent between higher and lower status occupation groups. Worrall
et al. [33] reported that participants with higher income self-rated
their aphasia 2.6 points higher (i.e,, as less of a problem) on the
ALA compared with participants with lower income (p=0.006).

Participants with higher income reported better participation
on the ALA participation domain scores with scores 6.7 points
higher than participants whose household income was lower
(p=0.004) [33]. Similarly, a survey of 100 people with aphasia
conducted within 1 month of aphasia onset and again
12-18 months later, found that those with higher pre-morbid
employment status and type reported greater participation as
measured on a communication participation questionnaire [55]
compared to those with lower employment status and type
(p=0.0002) [34]. However, after accounting for initial stroke and
aphasia severity, there were no differences between groups.
Finally, in a study of 30 people who had been living with aphasia
for at least six months, Lee et al. [46] found that household
monthly income was positively correlated with total score on the
SAQOL-39 (r=0.417, p<0.05) [46]. SES has not been identified as
a factor that influences response to treatment in the two studies
that were identified [32,45].

In sum, whilst there has been very little research on the role
of SES on aphasia outcomes, the majority of this research (8/9
studies) has been conducted with people with aphasia at or
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Table 4. Classification of aphasia outcome measures in included studies (n=25).

Language impairments

Assessment for Living With Aphasia®

Boston Diagnostic Aphasia Examination
Frenchay Aphasia Screening Test (multiple versions)
Neurosensory Centre Comprehensive Examination for Aphasia
Porch Index of Communicative Ability

Western Aphasia Battery (multiple versions)
Scandinavian Stroke Scale
Researcher-developed batteries

Activity and participation

Assessment for Living with Aphasia®

Echelle de Communication Verbale de Bordeaux
Functional Communication Profile

Rating of Functional Performance

Personal identity, attitudes and feelings
Assessment for Living with Aphasia®
Environmental factors

Assessment for Living with Aphasia®

Quality of life

Assessment for Living with Aphasia®

Stroke and Aphasia Quality of Life Scale-39
Successfully Living with Aphasia Rating Scale

Note: Some studies examined multiple outcomes.
The Assessment for Living with Aphasia was used by Worrall et al. [33] to assess
outcomes across all A-FROM domains [26].

beyond 12months post-stroke. Five of these studies have reported
a significant relationship between SES and aphasia outcomes.

Social support

Of the 25 studies included in this scoping review, only five provide
data on social support and aphasia outcomes [28,32,33,43,47].
Although Worrall et al. [33] did not find a relationship between
social support and language outcomes, they did report that the
mean participation score on the ALA was 4.88 points higher for
people who had a large social network size (=31 people) com-
pared with those who had a small social network size (<10 people)
(p=0.006) indicating that greater social support may be important
for increased participation in long term recovery.

In semi-structured interviews with 15 people with aphasia
within three months of aphasia onset, Grohn et al. [28] identified
that social support from family and friends, and from other people
recovering from stroke is important for overall QoL in the early
stages of stroke recovery. This finding was supported by Hilari
and Northcott [47]. They measured social support in three ways:
perceived social support, social network, and frequency of contact,
in their investigation of the relationship between social support
and health related quality of life in people with chronic aphasia
12months or more post stroke. Whilst no significant relationship
was reported between overall perceived social support (as mea-
sured by the Medical Outcome Study Social Support Survey) and
Qol, they did find significant relationships between two subtypes
of perceived social support: informational support and social com-
panionship. No significant relationship existed between size of
social network and QoL, however there was a significant relation-
ship between frequency of contact, where people with aphasia
who reported the same frequency of contact with children or
relatives as prior to the stroke reported better QoL than those
who reported more or less contact compared with prior to the
stroke. In contrast, there was no relationship between frequency
of contact with friends and QoL. No significant relationship
between social support and QoL was found by Worrall et al. (as
measured by social network size and marital status) [33] or Hilari
et al. (as measured by the Sherbourne Social Support Survey) [43]

in quantitative studies with people living with aphasia at 12 months
and beyond.

Only Ribeiro Lima et al. [32] have investigated the role of social
support on response to treatments aimed at improving QoL. They
found social support influenced scores on the communication
domain of the SAQOL-39, as measured by having more than two
people residing in the household (scores changed from 2.70 to
3.44, p=0.013) and the presence of a carer (2.59 to 3.43, p=0.006).

There is insufficient research to draw any meaningful conclu-
sions on the role of social support on aphasia outcomes or in
response to treatment. However, the one qualitative study on this
topic indicates that this is perceived to be important by people
with aphasia [28] and it has been identified as a factor in relation
to participation, some QoL outcomes, and in response to treat-
ment directed at QoL outcomes, and therefore warrants further
investigation.

Discussion

The aim of this scoping review was to critically examine the lit-
erature on the relationship between five individual SDOHs (gender,
education, ethnicity, SES, and social support) and aphasia out-
comes as described by the A-FROM [26]. We identified 25 articles
which suggests that research on SDOHs and aphasia outcomes
is in its infancy.

One reason for the small yield may be the lack of routine data
collection and/or reporting of SDOHs in aphasia research. This
suggestion is supported by the findings of a recent, large meta-
synthesis of aphasia interventions conducted by the RELEASE
Collaboration, who noted that while sex/gender was typically
reported (90.8%), other SDOHs such as education (48.3%), ethnicity
(13.8%), SES (2.3%), and living context (as a measure of social
support) (12.1%) were not [56]. Similar findings have also been
reported in a scoping review of research participants in U.S.
research [57]. The DESCRIBE project has recently established inter-
national, multidisciplinary expert consensus on minimum partic-
ipant characteristic reporting standards for aphasia research [58].
This research has paired a minimum set of participant character-
istics with standard response options to aid consistency of report-
ing. Amongst the minimum set are characteristics directly or
indirectly related to SDOHs: years of education, biological sex,
primary language, and languages used, for people with aphasia;
and biological sex and relationship to the person with aphasia
for communication partners (see www.aphasiatrials.org/describe).
Consideration of these characteristics in study design, analysis,
and reporting may improve our understanding of the SDOH that
influence aphasia outcomes.

The majority of research that was identified in this scoping
review provides data on the relationship between two SDOHs;
gender and education and on one aphasia outcome; language
recovery. Despite the focus on these SDOHs, this review found
no supporting evidence of a relationship between gender and
language recovery at any time post-stroke, and very limited evi-
dence for a relationship between education and language recov-
ery. Where a relationship was found it was present in studies that
reported on aphasia outcomes at or beyond 12 months post-stroke.
There is a marked lack of evidence on the relationship between
the other SDOHSs: ethnicity, SES, or social support, on language
outcomes at any time post-stroke. Interestingly, the very few stud-
ies that have been published, indicate that if these SDOHs do
play a role in language recovery, it may only become evident at
or beyond 12months post-stroke.


http://www.aphasiatrials.org/describe

Similarly, very little literature was identified to explore SDOHs
and aphasia recovery with aphasia outcomes beyond language.
Five studies collectively provide evidence on SDOH and aphasia
recovery related to participation, environment, personal factors
and QoL outcomes at any time post-stroke. This is particularly
striking given that people with lived experience of aphasia value
participation outcomes more than any others [59].

Interestingly, all the quantitative studies that provided evidence
on SDOH and participation, the environment, personal factors and
QoL outcomes were conducted with people with aphasia up to
or beyond 12months post-stroke. Whilst the evidence is very
limited, gender, education, SES, and social support were all iden-
tified in at least one study as significantly associated with at least
one of these aphasia outcomes.

Overall, SDOHs were only reported as significantly associated
with aphasia recovery at or beyond 12months post-stroke. This
finding is consistent with the fact that SDOHs impact health out-
comes slowly, persistently and cumulatively over the life course
[1]. That is, if SDOHs do play a role in aphasia recovery, then their
effect would only become evident over time. This suggests that
research on SDOH and aphasia recovery needs to be designed
so that participants can be followed up to and beyond 12 months
post onset.

In this scoping review, we focussed on five individual SDOHs
(related to an individual's socioeconomic position) and how they
might influence aphasia outcomes. However, the CSDH framework
indicates that SDOHs operate much more broadly than this: from
the socioeconomic and political context through to housing qual-
ity and the delivery of healthcare [1]. The potential avenues of
enquiry for aphasia research that become available through the
lens of SDOHs are many and varied. For example, at a research
policy level, a SDOH lens helps focus attention on whether par-
ticipants in aphasia research reflect the diversity of the community.
Nguy et al. investigated whether participants in aphasia treatment
studies conducted in the U.S between 2009 and 2019 represented
stroke survivor estimates in terms of age, gender and race/eth-
nicity [57]. They found that aphasia research participants were
significantly more likely to be younger, male and White compared
with the total population of stroke survivors [57]. It is also com-
mon practice for researchers to exclude people with aphasia who
do not speak the same language as the researcher. Whilst this
does reduce the complexity of conducting aphasia research, it
does limit our capacity to investigate the relationship between
SDOH related to race/ethnicity and aphasia outcomes. These prac-
tices call in to question the applicability of aphasia research results
to people with aphasia not typically represented in aphasia
research. Research such as Nguy et al. should be replicated in
other countries and could be extended to include other SDOH
such as education, SES, race/ethnicity where people speak lan-
guages other than English, and social support. If research indicates
that there is a systematic underrepresentation of some groups of
people in aphasia research, then researchers could develop specific
strategies to ensure greater equity in future studies.

Other factors in the CSDH framework also need to be consid-
ered. For example, recent research has found that people living
in regional Australia are less likely to receive some aspects of
acute stroke care compared with people living in metropolitan
areas, although no differences in survival rates or self-reported
QoL were found at six months post stroke [60]. It is likely that
people with aphasia living in regional or remote areas have less
access to speech pathology services however the impact of this
on aphasia outcomes is not known. Finally, the CSDH framework
also highlights the healthcare system itself, as a social determinant
of health. Depending on a country's healthcare system, SDOH
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may unfairly influence the cost of accessing healthcare services
[61] and result in differential access to aphasia assessments and
treatments [62], all of which may also result in differences in
aphasia outcomes.

The challenges of understanding the role of SDOHs on aphasia
outcomes is further complicated by the likely bidirectional and
interdependent nature of any relationships. Whilst SDOH may
influence aphasia outcomes, there is research evidence that the
presence of aphasia influences SDOHs. For example, previous
research has shown that the presence of aphasia has a profound
effect on a person's social network (social support) [63] and
employment status [64]. Therefore, just as SDOHs have a cumu-
lative effect on the incidence of stroke [10] (and potentially apha-
sia), having aphasia may increase a person's vulnerability to the
loss of SDOHs such as employment, income, and social support
thus creating a vicious cycle where people with aphasia become
increasingly vulnerable to other poor health outcomes over time
[18]. The interrelationship between SDOHs and aphasia also need
to be investigated. For example, gender and social support interact
in relation to health outcomes [65], and it is likely that these and
other SDOHs interact to influence aphasia outcomes as well.

Despite these challenges, understanding the role of SDOH on
aphasia outcomes might be critically important for several key
reasons. First, aphasia is a chronic health condition. Whilst people
who acquire aphasia post-stroke improve their language and com-
munication abilities over time, most people with aphasia live with
this disability for the rest of their lives [66]. Understanding the
role of SDOHs on aphasia recovery over time and in rehabilitation
is imperative if we are to support people with aphasia to live as
well as possible.

Understanding how social determinants operate on aphasia
outcomes compared with other health outcomes might provide
new insights into social determinants as well. For example, a
greater number of years of education is typically associated with
better health [1], however Worrall et al. [33] found that greater
educational achievement was associated with poorer participation
in aphasia. Similarly, on a global scale, being female is associated
with poorer health [1], but appeared to be a protective factor
when considering participation long term [33] and in response
to treatment directed at improving QoL [32]. Research on the role
of SDOH on aphasia recovery and rehabilitation may not only
contribute to our understanding of the factors that influence
aphasia outcomes but may offer critical insights into the differ-
ential impact of SDOH on different health conditions.

Despite the interesting findings of this scoping review, it is
subject to the limitations of much aphasia research and our
method. We used three concepts to direct our search of the apha-
sia literature. These were SDOH, aphasia, and recovery. It is pos-
sible that the inclusion of the term “recovery” may have resulted
in the exclusion of relevant papers. Furthermore, in accordance
with scoping review methods if relevant information was not
available in the title or abstract then the paper was not included
in full text review. It is also possible that relevant research was
missed this way. Finally, only literature published in French or
English was included in this analysis and there may be important
research published in other languages that could contribute to
our findings. As described earlier, this review only investigated
SDOHs that could be measured at the individual level, however
social determinants that operate above the level of the individual
such as government policies related to health and social support
also need to be considered.

The role of SDOH on aphasia recovery and rehabilitation has
been a neglected area of research. A better understanding of
SDOH may raise important ethical and moral questions about the
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kinds of aphasia services that are offered, when and to whom.
Further enquiry into SDOH also has the potential to open up a
range of new interventions directed at the socio-cultural-political
environment that have the potential to improve the lives of all
people living with aphasia for the rest of their lives.
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Appendix A. Search terms

“education” OR “educational status”) AND aphasia AND (prognosis OR predict* OR recover¥)
socioeconomic” AND aphasia AND (prognosis OR predict* OR recover*))

u
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(

(“employment” OR “income” OR “occupation” AND aphasia AND (prognosis OR predict* OR recover¥))

(“gender identity” OR “gender” OR “sex” AND aphasia AND (prognosis OR predict* OR recover¥))

(“continental population groups” OR “ethnic groups” OR ethnicity AND aphasia AND (prognosis OR predict* OR recover¥))
(“depression” AND aphasia AND (prognosis OR predict* OR recover*))

(“social support” OR “social network” AND aphasia AND (prognosis OR predict* OR recover¥))

(“residence characteristics” AND aphasia AND (prognosis OR predict* OR recover¥))

(“health care” AND aphasia AND (prognosis OR predict* OR recover¥))

(
(

“rural” OR “remote” OR “metro” AND aphasia AND (prognosis OR predict* OR recover¥))

u

u

"
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- o

community” AND aphasia AND (prognosis OR predict* OR recover¥))
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