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1 Determinants of living well with aphasia in the first year post stroke: a
2 prospective cohort study

3

4  Abstract

5  Objective: To determine factors that contribute to living well with aphasia in the first 12

6  months post stroke.

8  Design: Prospective longitudinal cohort study

10  Setting: Hospitalized care, ambulatory care and general community

11

12 Participants: A referred sample of 58 people with a first incidence of aphasia after stroke was
13 assessed at 3, 6, 9 and 12 months post onset. Participants were recruited through speech-

14  language pathologists in two capital cities of Australia. Presence of aphasia was determined
15  through the Western Aphasia Battery Revised (WAB-R)® by an experienced speech-language
16  pathologist.

17  Interventions: N/A

18

19  Main outcome measures: The main outcomes were the five domains of the Assessment for
20  Living with Aphasia at 3, 6, 9 and 12 months post stroke. The independent variables included
21 demographics, physical functioning, social network, mood, aphasia severity and a self-rating
22 of successfully living with aphasia at the same time points. Mixed effects modelling was used
23 to determine which factors contributed to the trajectory of each of the five domains of

24  Participation, Impairment, Environment, Personal Factors, Life with Aphasia.
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Results: Higher household income, larger social network size, being female and having a
milder aphasia were positively associated with the Participation domain. Graduate or
postgraduate educational levels, low mood and poor physical functioning were negatively
associated with the Participation domain. Factors positively associated with other domains
included higher income, self-ratings of successfully living with aphasia and aphasia severity.

Low mood was consistently negatively associated with all domains.

Conclusion: Psychosocial determinants were the most significant predictors of living well
with aphasia in the first 12 months post onset. Aphasia rehabilitation needs to attend more to

these factors to optimise outcomes.

Keywords:, aphasia, language disorders, stroke, quality of life, speech-language pathology,

patient outcome assessment, social determinants of health, International Classification of

Functioning, Disability and Health.

Abbreviations: None
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Introduction

Aphasia rehabilitation may target the language impairment or its consequencest. Although
there is high level evidence for significant improvements in communication with behavioural
intervention 2, many people with aphasia and their families live with aphasia for the
remainder of their lives. Some people living with aphasia overcome the debilitating impact
of aphasia over the long term, while others remain socially isolated and depressed. What

factors contribute to a person successfully or unsuccessfully living with aphasia?

The concept of living well with aphasia is analogous to quality of life or subjective wellbeing.
The concept of living well with aphasia however has the advantages of a) asking the person
with aphasia to judge life specifically in relation to their aphasia, b) focusing on positive
outcomes rather than the deficit model that predominates in rehabilitation, c) reflecting the
person-centred approach espoused by many health service organizations. The construct also
implies a temporal component and is therefore ideal for describing a process that occurs over

time.

We have previously described what successfully living with aphasia means to people with
aphasia, their family and speech-language pathologists®. Participants with chronic aphasia
who were over 12 months post stroke described living successfully with aphasia under three
main themes: being able to do things, having meaningful relationships, and maintaining hope
and positivity. Similar themes were present at 3 months post onset but with a greater focus
on the recovery of communication 4. From these qualitative results, it appears that
psychosocial factors such as social support (relationship status, social network size and
satisfaction) and mood (depression and anxiety) may be important to living well with aphasia.

Measures such as the Assessment for Living with Aphasia® that capture domains associated
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with living well with aphasia (e.g. psychosocial factors) have now been developed, but there
is no known study that has included psychosocial variables to determine the most significant
predictors of living well with aphasia during the first year post stroke when most

rehabilitation occurs.

In studies to date, the outcome of interest was language recovery. The most recent literature
review summarising factors that predict post stroke language recovery® concludes that lesion-
related factors are the most robust factors, but the interplay between all factors make
predicting recovery of aphasia difficult. Prognostic indicators that have been found to be
predictive in some studies have included demographic variables (age, sex, education) stroke
and aphasia related factors (aphasia and stroke severity and type) and treatment related

factors (type of treatment).

We have previously argued that the goal of aphasia rehabilitation in the first year is not only
to maximise recovery of the language but also help the person with aphasia and their family
live successfully with aphasia*. Aphasia rehabilitation therefore needs to target factors that

will have the most impact on outcomes, Hence the aim of this quantitative study is to

identify the factors that contribute to living well with aphasia over the first year post stroke.

Methods

This study was approved by a Human Ethics Committee of The University of Queensland,
Australia and all participants provided informed consent and procedures followed were in
accordance with institutional guidelines.

A battery of assessments was completed at 3, 6, 9 and 12 months post-onset. How well they

were living with aphasia, the dependent variable, was measured by the aphasia friendly self-
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report tool — the Assessment for Living with Aphasia (ALA)®. Measures of factors that have
been found in previous studies to be predictive of stroke and language recovery were
included as the independent variables. These included demographic variables of age, gender,
status, education and socioeconomic status®. The psychosocial factors of marital status and
social network size and satisfaction were also included because support from other people
was found to be important in our qualitative studies of living successfully with aphasia 4.
Stroke and aphasia severity and type were considered to be most predictive of language
recovery® so aphasia severity and severity of physical functioning were included as
independent variables. Our previous study ” has shown that the presence of depression
influences quality of life so an additional measure of depression was added to the list of
independent variables. Watila & Balbarare® also found that the type of intervention predicted
outcome, so we aimed to collect information from treating therapists to include in the

analysis.

Participants were 58 individuals with a first incidence of aphasia following stroke aged 26 to
93 [mean 66.07 SD (13.59)] who were recruited through speech-language pathologists in two
capital cities of Australia. For full demographic details at baseline see Table 1. Presence of
aphasia was determined through the Western Aphasia Battery Revised (WAB-R)® by an
experienced speech-language pathologist. Individuals were eligible to participate if they were
18 years or older, had no significant complicating concomitant diagnoses (for example,
dementia or schizophrenia) and were proficient in English. Participants were assessed at a
place of their choosing and included hospital and home settings over the year after their

stroke.

The outcome (dependent) measure was the ALA® at 3, 6, 9 and 12 months post-onset. The
ALA is a biopsychosocial measure based on ICF domains and consists of 38 items that are

self-rated. A typical item is “How would you rate your talking? The anchors on the response

5
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scale are “A big problem” to “No problem”. Scores obtained for each item are summed to
calculate five individual domain scores, with higher scores representing a more desirable life
with aphasia. The five different domains on the ALA include: Aphasia (impairment),
Participation, Environment, Personal, and Life with Aphasia. The concept of the final domain
of Life with Aphasia is viewed as overlapping the other four domains®. A psychometric
evaluation of the ALA has been completed on a sample of 101 people with aphasia resulting
in moderate to high test-retest reliability (Intraclass correlation = .87) and internal
consistency (Cronbach’s alpha = 0.81), acceptable to high construct validity, and strong face
validity®. In our data analysis, we were unable to definitively confirm the unidimensionality
of the total score, and since the internal validity of each domain was good (Cronbach’s alpha
of Aphasia= 0.86; Participation= 0.81; Environment = 0.72; Personal = 0.83; Life with
Aphasia is a one item domain), we chose to model the factors that affected each of the five

domains.

The explanatory (independent) variables chosen from the literature review and our own
qualitative studies included demographics (age, gender, socio-economic status, level of
education); level of physical functioning after stroke as an indicator of the severity of stroke
using the Burden of Stroke Scale (BOSS)®; Western Aphasia Battery Aphasia Quotient® as a
measure of the severity of aphasia, psychological distress using the Hospital Anxiety and
Depression Scale (HADS)*; quantity of aphasia therapy Social Network Convoy Model*! as
an indicator of social support and using the Successfully Living with Aphasia Rating Scale
(SLARS)* as a one item self-report of the temporal aspect of living successfully with aphasia,
We included the one item rating of successfully living with aphasia as an independent
variable to determine if a simple rating scale captured the same information as the 38 item

Assessment for Living with Aphasia.
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We were unable to collect sufficient data about quantity of therapy from participants’ speech-
language pathologists. Age was measured in years at time of stroke. Socio-economic status
was based on self-reported total annual household income, categorised as low (<$30k AUD
per annum, equivalent to pension), below the median Australian household income of
approximately $70k ($30k to $69,999 AUD), and above the median Australian household
income ($70k AUD and over). Level of education was measured as years of education, and
categorised as up to year 8, year 9-12, and graduate/postgraduate. Demographic details were
collected at the first assessment only. Social networks were categorised per 10 people (0-10,

11-20, 20-30 and 30+).

To examine the possible contribution of explanatory variables on the trajectory of each of the
five domains of the Assessment for Living with Aphasia (ALA), linear mixed effects
modelling was implemented. This type of modelling takes into account the relationships
between repeated measures of the outcome events of interest and offers adjusted effects of
explanatory variables on the outcome of interest. One of the unique advantages of mixed
effects modelling is the handling of missing data by incorporating all available information.
Before performing any multivariable modelling, collinearity of the factors was assessed using
variance inflation factors (VIF). The residuals of the fitted final models were examined to
ensure that all required assumptions were met. An alpha level of 0.05 was considered as

significant in the final modelling.

Results

Table 2 shows the factors associated with the five domains of the ALA. They are presented in

order of the ALA domains with the largest effects of independent variables. Highly non-
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significant variables are not included for clarity of presentation. Hence only significant

independent variables and those trending towards significance are presented.

Insert table 2 around here

Participation domain

Mixed effect modelling of the Participation domain of the ALA was significantly and
positively associated with gender, household income, milder aphasia, and social networks.
Participants with the highest income (over $70k) had much better Participation with the ALA
Participation domain scores 6.7 points higher than participants whose household income was
lowest (<$30K per year) (p=0.004). Females were 5.03 points higher than males in the
Participation domain (p=0.004) so females had better Participation than males. The mean
Participation score was 4.88 points higher for people who had a large social network size (31
or more) compared to those who had a small social network size (10 or less) (p=0.006).
People with milder aphasia on the WAB AQ were associated with better Participation domain
scores. However, graduate and postgraduate levels of education (-7.75 points), were
negatively and significantly associated with the Participation domain scores. Better physical
functioning as measured by the BOSS (-0.35), and lower anxiety and depression scores (-

0.84) were associated with better Participation domain scores.

Aphasia Domain

The Aphasia domain score (i.e. self-report of severity of impairment) was found to be
significantly and positively associated with being in a higher income group. The mean
Aphasia domain score in the highest income group (70K or more per year) was 2.19 points
higher compared to the mean Aphasia domain score of the lowest income group (<30K per

year) (p=0.006). People who rated themselves as successfully living with aphasia had 2.05
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points higher Aphasia domain score compared with people not living successfully with
aphasia (p<0.001). There was a trend towards significance that aphasia severity as measured
by the WAB-R AQ was associated with the Aphasia domain scores (p=0.057). Better

physical functioning and mood were associated with the higher Aphasia domain scores.

Personal domain

People who rated themselves as successfully living with aphasia had a 1.58 point higher
mean Personal domain score (e.g. identity, confidence) compared to people not living
successfully with aphasia (p=0.04) after adjusting for other factors. WAB AQ was positively
and significantly associated with the Personal domain score (p=0.03). Less anxiety and

depression was associated with better Personal domain scores (p<0.001).

Environmental domain

Better mood was associated with perceived support in communication within the immediate

(at home) and community environment (p<0.001)

Life with Aphasia domain

In the final Life with Aphasia domain, higher successfully living with aphasia ratings were on
average 0.60 points higher on the mean Life with Aphasia scores (p<0.001) while again,

physical functioning and mood were negatively associated (p<0.001, p=0.014).

The one item SLARS was a significant factor in only three of the five domains so was not

considered to reflect all domains of the 38 item ALA.

Discussion

The largest effects were seen in the Participation domain with point differences as high as -

7.75 (negative effect of high levels of education), +6.70 (highest household income), and
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+5.03 (female). Across all domains of the ALA, the most consistent factor affecting more
positive scores was self-ratings of successfully living with aphasia. The most consistent
factor affecting more negative scores across all domains of the ALA was lower mood on the
depression screener. Higher household income was associated with both the higher
Participation and Aphasia domain scores, while poorer physical functioning as measured on
the BOSS was associated with the poorer Participation, Aphasia, and Life with Aphasia
domains. Age was not associated with any domain while WAB AQ was only associated with
the Personal domain score. Gender, social network size, and level of education were

associated with Participation only.

The models suggest that for those people with aphasia who have life participation as their
primary goal, the emphasis for services in the first 12 months should be to maximize physical
recovery, social network size, household income (through support for return to work or
claiming welfare), and prevent or treat mood disorders. For people with aphasia whose focus
IS to improve the language impairment of aphasia, a focus on the same factors without the
emphasis on social networks and a self-rating that they are successfully living with aphasia, is
likely to result in a positive perception of aphasia impairment in the first 12 months post
stroke. Better physical and emotional functioning together with a self-rating of successfully
living with aphasia will also lead to better perceptions of how much aphasia is affecting life
overall. Regardless of the goal of intervention, the commonalities across the results suggest
the major focus of intervention during the first 12 months post aphasia should be to maximize
physical recovery, optimize household income, prevent or treat mood disorders and develop a
positive outlook towards living successfully with aphasia. The modifiable factors that affect
all domains include household income, social network size, perspective of life with aphasia,
severity of aphasia, mood, and physical functioning. Optimizing household income is

generally not considered to be a modifiable factor however it can be accomplished in a

10
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variety of ways. Maintaining income may be possible by a return to work. Rehabilitation
professionals including speech-language pathologists can play a role in this. Assisting a
spouse to return to work by ensuring that the person with aphasia is safe and well cared for is
also a strategy. If participants are eligible for social security benefits, then ensuring that they
can access aphasia friendly information is within the scope of practice of rehabilitation
professionals. Training professionals such as the legal profession to communicate effectively
with the person with aphasia may assist when families break down (eg., divorce, family home
is sold) as a result of the stroke. These results provide support for a multidimensional and

multidisciplinary approach to aphasia rehabilitation.

The variable that was not associated with living well with aphasia was marital status, but
social network size may be a more sensitive measure and acted as a stronger variable in the
analysis. In addition, the severity of the aphasia which is usually the target of intervention by
speech-language pathologists was a less significant determinant of living well with aphasia.
While still an important and potentially underlying factor to other determinants, this study
suggests that working with other health professionals and social services to keep household
income above $70k per year, promote a strong social network of over 30 contacts, encourage
a positive outlook towards successfully living with aphasia, prevent and treat mood disorders,
and maintain physical functioning will contribute more towards living well with aphasia than
targeting aphasia severity alone. While this study used a cut off of $70K per year to
categorise the household income of participants, there is a need for more study about the

amount of household income required to live well with aphasia.

Study Limitations

11
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The recruitment of participants with largely mild to moderate aphasia may have contributed
to aphasia severity being less significant in the model. Some participants were at ceiling on
the WAB-R® at 9 and 12 months post stroke although everyone continued to self-report
‘experiencing’ aphasia. Hence recruitment of more severe aphasia participants would be an
important area for future research. The other potential limitation is that we were unable to
add the effect of intervention by any rehabilitation professional into the model. Although
attempts were made to include rehabilitation care data, insufficient reliable data was
collected. Missing data was an anticipated problem in this longitudinal study hence mixed
effects modelling that uses all available data was used instead of a repeated measure ANOVA
that only uses complete cases. Finally, like many studies in aphasia this study is
underpowered, therefore the modeling might have failed to identify some real effects and

some statistically significant results do not reflect a true result.

In addition to continuing this line of research on a larger and more varied population, further
research is needed regarding the unexpected result that graduate and post graduate education
was a strong negative determinant to successfully living with aphasia in the Participation
domain. It is possible that the central role of language and communication in the lives of
people with graduate or postgraduate education makes the loss of this core skill particularly
devastating. As educational levels increase over generations, the impact of the loss of

language associated with aphasia may also increase.

Future research should evaluate whether interventions translated from these findings are
effective in improving life with aphasia. The team is currently funded to evaluate an early
brief intervention called the Aphasia Action Success Knowledge (ASK) program. The
Aphasia ASK program is a speech-language pathology led intervention that targets low

mood, size of social network and a positive approach to living with aphasia. In addition to

12
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the aphasia ASK program, other evidence based interventions targeting the key determinants

are needed.

Participation should be a primary target of rehabilitation; hence psychosocial determinants
should be key elements in any intervention program for aphasia. This is contradictory to an
approach in which language deficits only are targeted. Efforts to improve living with aphasia
should run in parallel with efforts to improve language function. The need to prevent low
mood and the need to optimise positive approaches to recovery were consistent findings in
this study. The consistency of the findings regarding the impact of mood on recovery across

this study indicates that this is an important target for early intervention.

Conclusion

In conclusion, while aphasia research and practice have focused heavily on linguistic
function, the severity of aphasia was only one factor that contributed to successfully living
with aphasia, and was a less significant predictor. It is clear from the results of this study that
additional consequences of aphasia require considerable attention to ensure meaningful and
positive outcomes. Social and psychological determinants of health are often downplayed in
the aphasia research literature and rehabilitation practice. The results of this study add weight
to arguments that greater attention to social and psychological determinants in aphasia

research and practice will benefit people with aphasia in the first 12 months post stroke.
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