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Prevalence of aphasia and dysarthria among inpatient stroke
survivors: describing the population, therapy provision and
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ABSTRACT
Background: Stroke causes communication impairments but we
lack the real-world population-level data needed to inform inpatient
and community services. Aims: To establish prevalence of aphasia
and dysarthria within inpatient stroke survivors, describe those
affected, the amount of therapy they receive and their outcomes.
Methods & Procedures: Secondary analysis of data from the
Sentinel Stroke National Audit Programme, England, Wales and
Norther Ireland, including inpatient stroke survivors after
72 hours, with completed National Institute of Health Stroke Scale
data (communication items), excluding those already discharged,
not conscious or with incomplete data.
Outcomes & Results: 64% of the 88,974 stroke survivors meeting
our criteria were communication impaired: 28% had both aphasia
and dysarthria, 24% had dysarthria only and 12% had aphasia only.
Those in the older age range and with more severe stroke were
more likely to have a communication impairment and had a worse
outcome than those without communication impairment. On aver-
age, those with both communication impairments had a 21 day
length of stay and 10 minutes of speech and language therapy for
communication and/or dysphagia per day of stay.
Conclusions: Communication impairment is common during the
inpatient phase of stroke care yet average therapy provision is
below the recommended levels and is likely to include dysphagia
assessment and intervention. Dysarthria is reported as more pre-
valent than aphasia at this early stage, although this is not neces-
sarily diagnosed by a speech and language therapist. The most
common presentation is to have a combination of aphasia and
dysarthria for which there is limited clinical guidance.
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Introduction

Communication impairments, whether aphasia (where language is affected) or dysarthria
(where speech intelligibility is affected), are a common consequence of stroke which can
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lead to poor psychological well-being, health outcomes and increased social isolation
compared to those with no communication impairment (Brady et al., 2011; Code, 2003;
Dickson et al., 2008; Jorgensen et al., 1995). Despite the devastating impact of speech and
language impairment on everyday life we lack adequate data on the prevalence of these
impairments in a typical clinical population (Ali et al., 2015). Existing data are limited, vary
between studies and often only include first stroke (Flowers et al., 2013; Lawrence et al.,
2001; Tsouli et al., 2009). Furthermore, few studies characterise the individuals who are
affected, the intervention they receive or their outcomes (Ali et al., 2015).

Understanding the prevalence of communication impairments in stroke survivors
would allow informed decisionmaking about service provision, improve the development
of research protocols and provide more accurate information to stroke survivors and their
families. Knowledge about the demographics and health status of people with and
without communication impairment could support stratified health-care to provide the
right rehabilitation intervention at the right time and support our understanding of
functional recovery. Our study aimed to characterise the demographics of this population,
the therapy they received and their outcomes.

Method

Data from the Sentinel Stroke National Audit Programme (SSNAP) were investigated.
SSNAP is a national audit register of stroke care in England, Wales and Northern Ireland
and involves over 95% of patients with stroke entering hospital (Rudd et al., 2018; Sentinel
Stroke National Audit Programme, 2020).

The data extracted from the SSNAP database included all patients admitted with
a confirmed diagnosis of stroke entering hospital between July 2013 and July 2015
(n = 149,560) in England and Wales, and Northern Ireland. For the present study our
inclusion criteria were those who survived, and were still in hospital after three days, and
had the relevant communication items (number 9 and 10) completed on the National
Institute of Health Stroke Scale (NIHSS) (Brott et al., 1989). On admission to hospital for
suspected stroke all patients, where possible, will have the NIHSS carried out and their
data entered to SSNAP. We used the clinical level audit which records patient data and
clinical status at first admission, stroke care during hospital inpatient stay and health
outcomes at discharge from inpatient care. Data included: demographics; baseline stroke
severity and characteristics from the NIHSS scores; level of pre-morbid dependency as
measured by the modified Rankin Scale (mRS)(Vanswieten et al., 1988); frequency of
cerebro-vascular related co-morbidities; minutes of speech and language therapy
received; outcome at discharge (disability, mortality, length of stay, destination on
discharge).

The NIHSS is a measure of stroke severity and is recorded on admission by a specialist
stroke professional, not usually a speech and language therapist (Brott et al., 1989). It is
a simple, valid, and reliable measure of stroke severity (Dancer et al., 2017) measuring 15-
items: levels of consciousness; facial paresis; cognition (language and neglect); vision;
motor control (weakness of the limbs; ataxia, dysarthria) and sensory loss

Patients were identified as having aphasia from task 9 of the NIHSS (mild/moder-
ate = 1, severe = 2, very severe or no language evident = 3) and dysarthria from task 10
of the NIHSS (mild/moderate = 1, severe = 2), both and none. Task 9, best language
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assessment, involves the patient describing a picture, naming pictures and reading
sentences and rated accordingly. Task 10, to assess dysarthria, the patient reads or
repeats words and is rated according to the scale. We did not investigate the accuracy
of the diagnosis of aphasia and dysarthria carried out by stroke health professionals
using the NIHSS.

Therapy is described by SSNAP as the total number of minutes of therapy received and
the total number of days with therapy during the inpatient length of stay. A simple ratio of
minutes/days would produce the average therapy received per day on which they
received treatment (i.e. the average duration of a treatment session), however patients
rarely received therapy every day, and given the potential for self-reporting bias, a more
valid definition the “average therapy per day of stay” as an inpatient was used (i.e. the total
minutes divided by the total length of inpatient stay). Due to concerns about patient
confidentiality, we were unable to obtain information regarding the date of admission or
when therapy was received which limited a more detailed analysis of the days on which
therapy was received. There is no detail about whether therapy time was spent on
communication and/or dysphagia therapy.

Characteristics in terms of demographics, stroke characteristics, intervention and out-
comes were reported using standard descriptive statistics. Statistical inferences were not
performed. Due to the large sample size, it would be highly likely that any simple
comparison (e.g. t-test) would be statistically significant regardless of the size of effect.
The data structure and confounding present in this observational records based dataset
would require complex methodology to produce robust conclusions. Given the papers
objective to describe the sample population, these were not planned for apriori or
reported here.

Results

This study focussed on the 88, 974 (out of the total admissions n = 149,560) stroke
patients who survived, were in hospital care three days after admission and had suitably
complete NIHSS assessments (communication items). We have provided missing data as
supplementary information Table S1. As shown in Table 1, within this cohort 64% had
a communication impairment (57,150 of 88, 974) with 41% having aphasia (37,537 of 88,
974) and 52% with dysarthria (46,330 of 88,974). Dysarthria without aphasia (24%) was
almost twice as prevalent as aphasia alone (12%).The most common communication
impaired presentation observed was to have both aphasia and dysarthria (28%).

Demographic data (Table 1) shows an older age was linked to the presence of com-
munication impairment, but there is no striking difference between men and women for
the presence of either aphasia or dysarthria.

A higher level of pre-stroke dependency was observed in those with aphasia (48% of
those with mRS>2 had aphasia but only 40% of those with mRS≤2). However the opposite
pattern was seen for dysarthria, which was observed in 40% of those who were depen-
dent compared to 50% who were independent.

Having a higher number of existing cerebro-vascular co-morbidities was found with
increasing rates of aphasia and dysarthria. In those with facial palsy on admission 19% had
no communication impairment present, 32% had dysarthria only, 10% had aphasia only
and 38% both aphasia and dysarthria.
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Stroke type (intracerebral haemorrhage or infarction) appears to have no connection
with the likelihood of communication impairment but stroke severity does. Although it is
worth noting that people with mild stroke did experience communication impairment,
e.g. 17% had aphasia and 26% had dysarthria, far higher rates were seen in those with
more severe stroke and only 1% survived a severe stroke with communication intact.

The severity of aphasia and dysarthria on admission is shown in Table 2. Those with
aphasia alone or dysarthria alone were observed to have mild/moderate impairments
(36% and 35% respectively). Where aphasia and dysarthria co-occurred most patients had
severe impairments (69%).

The number of patients who were deemed to require speech and language therapy
(for communication and/or swallowing) and the number receiving it is shown in Table 3.
The percentages reported are column percentages to reflect the impact of stroke impair-
ment on therapy required/received. Seventy-six percent of patients with aphasia and 71%
of patients with dysarthria were deemed to require speech and language therapy. If
dysarthria was the only communication condition present then only 64%were considered
to require intervention. If aphasia only was present 73% were considered to require
speech and language therapy but we don’t knowwhy 27%were not. Ninety-eight percent
of those requiring speech and language therapy received it. It is not known whether this
was for a communication difficulty or dysphagia or both.

Table 2. Crosstabulation of the severity of aphasia and dysarthria using NIHSS on arrival (row%).
No dysarthria = 0 Mild/moderate = 1 Severe = 2 Total

No aphasia = 0 No communication
impairment
31,824(60)

no aphasia & mild
dysarthria
18,710(35)

no aphasia & severe dysarthria
2,348(5)

52,882(100)

Mild/moderate
aphasia = 1

Mild aphasia & no
dysarthria
5,346(36)

Mild aphasia & mild
dysarthria
8,390(56)

Mild aphasia & severe
dysarthria
1,165(8)

14,901(100)

Severe
aphasia = 2

Severe aphasia & no
dysarthria
3,769(30)

Severe aphasia & mild
dysarthria
3,580(28)

Severe aphasia & severe
dysarthria
5,398(42)

12,747(100)

Very severe/no
language = 3

Very severe aphasia &
no dysarthria
2,087(25)

Very severe aphasia & mild
dysarthria
517(6)

Very severe aphasia & severe
dysarthria
5,840(69)

8,444(100)

Total 43,026(48) 31,197(35) 14,751(17) 88,974(100)

Table 3. Descriptive statistics of the speech/language therapy required and provided, specific to
presence/absence of aphasia and/or dysarthria (Note, table reports column statistics).

Therapy descriptive (Col%)
Aphasia
present

Dysarthria
present

Neither
Present

Only aphasia
present

Only dysarthria
present

Both aphasia
& dysarthria
present

Patient required speech/
language therapy (SLT) at
first entry

28,529(76) 32,977(71) 9424(30) 8211(73) 13501(64) 19230(77)

If required SLT, Did
they receive it
(first entry)?

No 490(2) 531(2) 140(2) 152(2) 200(2) 328(2)
Yes 28039(98) 32446(98) 9284(98) 8059(98) 13301(98) 18902(98)

Total patients 37537 46330 31824 21058 11202 24890
SLT minutes
per day of stay

Mean[sd] 10.2[9] 9.5[9] 7.4[7] 10.9[9] 8.7[8] 10.0[9]
Min;Max 0;220 0;220 0;90 0;155 0;105 0;220
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For those receiving speech and language therapy, those with both aphasia and
dysarthria did not appear to have markedly more therapy (10 min per/day of stay)
compared to those with aphasia (11 min per/day of stay) or dysarthria alone (9 min per/
day of stay). Those with neither communication impairment but who still needed speech
and language therapy, possibly for dysphagia (swallowing impairment), had an average of
7 min per day of inpatient stay.

The health outcomes for patients with aphasia and/or dysarthria are described in Table 4.
Length of inpatient stay was observed to be longer for those with both aphasia and
dysarthria (21 days) than those with aphasia or dysarthria alone (13 and 14 days respec-
tively) and less again for those with no communication impairment (9 days). Death as an
inpatient was more likely to be observed in those with communication impairment, as seen
with individuals with both aphasia and dysarthria (23% died) but this was less likely with no
communication impairment (6% died). Discharge to a care home was also observed when
individuals had both aphasia and dysarthria (18%) and less likely with no communication
impairment (9%). Finally, dependence at discharge (MRS >2) was observedmore in patients
with both aphasia and dysarthria than those with no communication impairment: 73% and
44% respectively.

Discussion

The opportunity to analyse this data-set of 88,974 stroke patients across England, Wales
and Northern Ireland gives us unprecedented information to explore communication
impairment after stroke in a real-world population. Using these observational data has
allowed us to explore certain elements of prevalence, demographics, speech and lan-
guage therapy and outcome but causation cannot be inferred from this. Exploring these
data in greater detail has enabled us to tease out four key areas including: 1) number of
stroke survivors reported as presenting with aphasia and dysarthria; 2) the demographics
of this population, and clinical characteristics such as levels of dependency pre-stroke,
stroke type and severity, co-morbidities, presence of facial palsy; 3) speech and language
intervention required and delivered during inpatient care; 4) the immediate and medium-
term outcomes for those with aphasia and/or dysarthria compared to those with no
communication impairment.

Sixty-four percent of inpatient stroke survivors at 3 days presented with a commu-
nication impairment. This number is higher than is often presented although many
studies only consider first strokes and often focus only on aphasia (Ali et al., 2015; Ellis
et al., 2012; Wade et al., 1986). The higher prevalence of dysarthria than aphasia,
although reported in other research (Ali et al., 2015), remains at odds with the amount
of research on these two topics with a predominant focus on aphasia research. The
most recent Cochrane review of interventions for aphasia identified 57 randomised
controlled trials for inclusion (Brady et al., 2016) while that for dysarthria only included
five randomised controlled trials (Mitchell et al., 2017). Also of interest is the finding of
how often dysarthria and aphasia occur together as there is very little research and no
clinical guidance considering how to treat co-occurring dysarthria and aphasia (ICSWP,
2016) which is compounded by the poor numbers of dysarthria research trials. We
found only one study in the Cochrane reviews actively recruited stroke survivors with
aphasia and/or dysarthria (Bowen et al., 2012). The larger evidence base for aphasia may
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influence treatment choices and the ongoing research agenda and a greater focus is
clearly needed to consider developing interventions for co-occurring dysarthria and
aphasia as well as dysarthria specifically.

People with communication impairment appear to show a different demographic to
those without in that they tend to be older and havemore severe strokes. Those with both
aphasia and dysarthria were also more likely to have been dependent previously again
adding to this picture of a frailer presentation. This communication impaired group were
also observed to be more likely to present with a facial palsy on admission. There is very
little information about facial palsy despite this being a key early identifier of stroke
(Department of Health, 2009), which is known to have significant psychological implica-
tions (Kahn et al., 2001). Unsurprisingly, facial palsy was most likely to occur when
dysarthria was present (70%). Perhaps more surprising was that 19% of those with no
communication impairment also had a facial palsy. An individual with facial palsy but no
communication impairment may not be seen by a speech and language therapist or other
health professional about their facial palsy as this may not necessarily result in reduced
intelligibility, or may have resolved. There are no clinical guidelines about managing facial
palsy after stroke, either with or without communication impairment or which profes-
sional would be involved in this whether it is speech and language therapy, physiother-
apy, occupational therapy or nursing. It may be that different areas offer different services
but individuals may well not be offered any support or intervention. Thus, current lack of
advice, information or clinical guidance around intervention and management of facial
palsy (ICSWP, 2016) needs to be addressed.

The amount of speech and language therapy provided was ten minutes on average
per day of stay, this is below the national clinical guidance recommendations of 45 min-
utes a day (ICSWP, 2016). However this measure simply includes the total number of
minutes recorded and the total length of stay on discharge from inpatient services so we
are wary of making any inferences about this therapy dose. This will not include self-
directed practice or family facilitated therapy. We know little about the content of this
intervention and whether it was for dysphagia or communication or both. We also don’t
know about the changes in dose as people are likely to have hadmore therapy at different
time points in their recovery. It would be helpful to look at these data in more detail in
future research to understand the timings, intensity and dose of therapy to find out more
about what is delivered and how to understand the optimal frequency, intensity and
content of interventions.

The immediate and medium-term health post-stroke outcomes for those with com-
munication impairment were poorer, with higher chances of death, higher levels of
dependency and a greater likelihood of entering nursing home care when compared to
those without communication impairment. Understanding the possible impact of com-
munication impairment on the stroke population highlights the importance of research
that reflects these real-world findings and supports services to accommodate the likely
needs of stroke survivors.

Our analysis was restricted to variables collected in the Sentinel Stroke National Audit
Programme and further data validation was not possible. We categorised participants
using the National Institute Health Stroke Scale which measures a limited number of
impairments relatively crudely, so mild or rare impairments may have been missed
although research does suggest the NIHSS is reliable at identifying stroke severity
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regardless of experience but not necessarily accurate at identifying communication
impairment (Dancer et al., 2017). The NIHSS is rarely carried out by a speech and language
therapist and simply documents the clinical opinion of the assessor as to the presence or
absence and severity of dysarthria and/or aphasia. Our inclusion criteria included comple-
tion of the NIHSS communication items and those without were excluded from our
analysis which is a potential source of bias. There may have been a discrepancy in the
completion of either the dysarthria or aphasia items on the NIHSS which may be due to
mild communication impairments not being detected. Our method of descriptive analysis
does not allow us to conclude causation nor association, these are simply observations
from a large real-world data set without statistical adjustment. We can describe the
process of care and outcomes for people with communication impairments but we
cannot say whether these are associated with their communication rather than with
other factors, such as their premorbid condition or their stroke severity.

However this comprehensive population data of all stroke admissions has allowed us
to extract some key facts about the prevalence of aphasia and dysarthria, how this
population presents, what speech and language therapy they receive and their outcomes
on discharge. This data analysis can guide research direction, clinical management and
service delivery to continue to be responsive to individual patient care when considering
the broader presentation of those affected by communication impairment.
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