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The excess costs of hospitalization for acute stroke in people with communication
impairment: a Stroke123 data linkage sub-study

Brogan, E. L., Kim, J., Grimley, R. S., Wallace, S. J., Baker, C., Thayabaranathan, T., Andrew,
N. E., Kilkenny, M. F., Godecke, E., Rose, M. L. & Cadilhac, D. A.

Abstract

Objective: There is limited published research on the excess costs of aphasia or dysarthria
after stroke. We describe the costs of hospital care for acute stroke for patients with aphasia
or dysarthria. Design: Observational study from the Stroke123 project. Setting: Data from
patients admitted with stroke (2009-2013) from 22 hospitals in Queensland participating in
the Australian Stroke Clinical Registry (AuSCR) were linked to administrative datasets.
Participants: Communication impairments were identified using International Classification
of Diseases 10" Revision Australian Modification codes. Overall, 1043/4195 (25%) patients
were identified with aphasia (49% female; 78 median age; 83% ischaemic stroke), and 1005
(24%) with dysarthria (42% female; 76 median age; 85% ischaemic stroke). Interventions:
N/A Main Outcome Measures: Linked patient-level, hospital clinical costing related to the
stroke, were adjusted to 2013/2014 Australian dollars (AUS, US$ conversion x 0.691) using
recommended national price indices and multivariable regression analysis with clustering by
hospital performed. Results: Compared to patients without aphasia, the median hospital
costs/patient were greater for those with aphasia for medical (aphasia AU$2273 vs.
AUS$1727, p<0.001), nursing (aphasia AU$3829 vs. AU$2748, p<0.001) and allied health
services (aphasia AU$1138 vs. AU$720, p<0.001). Similarly, costs were greater for patients
with dysarthria compared to those without dysarthria. Adjusted median total costs were
AUS$2882 greater for patients with aphasia compared to patients without aphasia (95%CI
AUS$1880 to AU$3884), and AUS843 greater for patients with dysarthria compared to those

without dysarthria (95%CI AUS$-301 to AU$1987). Conclusion: People with communication
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impairment after stroke incur greater hospital costs, in particular for medical, allied health

and nursing resources.

Keywords: stroke, aphasia, dysarthria, data linkage, cost analysis

Abbreviations

AuSCR- Australian Stroke Clinical Registry

IRSAD- Index of Relative Socioeconomic Advantage and Disadvantage

ICD-10-AM- The International Classification of Diseases 10" Revision Australian

Modification
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Communication impairment from aphasia or dysarthria occurs in up to 64% of survivors of
stroke ! and is associated with poor psychological, vocational and relational wellbeing 2.
Research into aphasia or difficulties expressing or understanding language, has been
established as a priority by people living with stroke due to its effect on quality of life and
current limited efficacy for behavioural treatment superiority ®. Dysarthria affects speech
intelligibility, not language and is a result of impaired motor function. It has a greater acute-

phase prevalence than aphasia ! however, limited published efficacy research in stroke °.

Understanding the hospital costs associated with healthcare provision to survivors of
stroke with communication impairments provides important information for decision making
about resource allocation in stroke recovery and rehabilitation services. The costs of aphasia
have been investigated in retrospective observational studies using linked data in the United
States of America % !'* !, Costs were reported to be greater for those with aphasia during their

6,11

inpatient stay '° and across the first year post-stroke compared to those without aphasia.

Race-ethnicity has been documented to influence medical costs for people with aphasia '* 13,
Assessments of cost-effectiveness in aphasia treatment studies exist '4!” however they do not
provide data on routine practice or use population-level data. A significant gap exists
concerning dysarthria, with no research pertaining to costs identified. Data in the Australian

healthcare setting for people with aphasia and dysarthria have not been published using real-

world population-level data.
Aim
The aim of this study was to describe the costs of hospital care for patients in the Australian

healthcare setting after stroke with aphasia or dysarthria compared to patients without these

communication impairments.
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Methods

As part of the Stroke123 study, this observational study includes data on patients admitted
with stroke or transient ischaemic attack (TIA) from hospitals participating in the Australian
Stroke Clinical Registry (AuSCR). Data were linked to administrative datasets (emergency
presentation, hospital admissions and death registrations). While the Stroke 123 study
included patients from four states of Australia (Victoria, New South Wales, Queensland, and
Western Australia), clinical costing data corresponding to the admissions in the AuSCR were
obtained only for the cohort in Queensland. Details of the methods for the AuSCR and the
Stroke123 study have been reported in previous publications '* 1%,

Briefly, the AuSCR is a standardized data collection program used to monitor the
quality of acute care provided to patients admitted with stroke or TIA. A standardized
minimum dataset is captured on consecutive patients including demographic and clinical
characteristics, evidence-based therapies provided in hospital and patient outcomes. Data on
the fact and cause of death for each patient were obtained from annual linkages between the
AuSCR and the National Death Index.

For the Stroke123 study, data collected for the AuSCR between 2009-2013 were
linked to hospital administrative datasets that have information on all presentations to public
emergency departments and inpatient separations (discharges, transfers, deaths) from public,
private, psychiatric, and repatriation hospitals. Data on emergency department presentations
and hospital admissions occurring in the five years prior to the first stroke or TIA registered
in the AuSCR were requested for each patient. The International Classification of Diseases
10" Revision Australian Modification (ICD-10-AM) codes associated with all emergency
department presentations and hospital admissions related to the first stroke or TIA event
recorded in the AuSCR and the five-years prior to the event were used to identify

comorbidities and communication impairments.
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In this study, only patients with a diagnosis of stroke (ischaemic stroke, intracerebral
haemorrhage and underdetermined stroke) were included. Patients with aphasia (R470) or
dysarthria (R471) related to their stroke were identified using ICD-10 codes associated with
the emergency department presentations and hospital admissions related to the stroke event
only. For the purposes of this paper, communication impairment refers to aphasia and
dysarthria. We acknowledge the presence of other stroke related communication impairments
such as apraxia of speech are not addressed in this study.

Clinical costing data

Clinical costing is the process of systematically determining the costs of the resources
provided to patients by the healthcare provider. In Australia, clinical costing related to
hospital admissions is conducted annually at public hospitals as part of the National Hospital
Cost Data Collection 2° according to Australian Hospital Patient Costing Standards 2'. These
data are subsequently used to determine activity-based funding (the amount that hospitals are
reimbursed for each patient they treated based on the diagnosis-related group).

Briefly, care that is provided to patients that is documented in medical records and entered
into the patient administration system is classified by health information managers and
clinical coders into ICD-10-AM diagnosis codes and procedure codes. Hospital costing teams
calculate costs of direct patient care and indirect costs (such as health service overheads) at
an individual level for each admission. Costs calculated as part of this process include
medical, nursing, non-clinical salaries, pathology, imaging, allied health, pharmacy, critical
care, operating room, emergency department, ward supplies, special procedure suites,
prostheses, oncosts, hotel, depreciation, and costs incurred in the emergency department.

The clinical costing records most relevant to the AuSCR record were identified using dates of

admission and discharge and additional clinical records were removed.
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All costs obtained for the current study were inflated to a 2013/2014 financial year
equivalent using the Total Health Price Index 2. The purchasing power parity conversion

ratio from AU$ to US$ in 2013 was 0.6911 .

Statistics

Descriptive statistics appropriate to the distribution of the data were used and differences in
patient characteristics between patient groups were assessed using 2 tests for categorical
variables and Kruskal-Wallis tests for continuous variables.

Due to the skewed distribution of the data, the additional costs associated with
communication impairments were assessed using median regression analysis, with clustering
by hospital. Aphasia and dysarthria were analysed separately. Variables associated with
communication impairment, which were also associated with costs and changed the
association by more than 10% were included in the multivariable models. Variables with a p-
value <0.1 in univariable analysis were considered. Categorical variables were retained where
one category of the variable had a p<0.05.

Age, sex, clinical diagnosis, Index of Relative Socioeconomic Advantage and
Disadvantage (IRSAD) quintiles for socioeconomic position, Aboriginal and/or Torres Strait
Islander status, and place of birth (Australia or other), history of prior stroke and the ability to
walk on admission to hospital as a marker of stroke severity were considered for inclusion in
models ?*. Since this study included in-hospital strokes and transfers from another hospital,
these variables were also considered in the multivariable models.

Data were analysed using STATA/SE 15.0 .

Ethics and data access

Ethics approval for the Stroke123 project in Queensland was obtained from ethics
committees at Monash University (CF13/1303 —2013000641), and Metro South Health

(HREC/13/QPAH/31). Additional approvals to access and link these data were obtained from
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the AuSCR Research Task Group and Department of Health Queensland. Patient-level data
from this study cannot be shared. Qualified investigators may access the data after approval

from ethics committees and data custodians.

Results

Patient characteristics

In this cohort of 4195 patients admitted with stroke, there were 1110 patients with aphasia
(26.5%), 1005 with dysarthria (24.0%) and 249 (5.9%) with both aphasia and dysarthria.
There were 1735 patients with either aphasia or dysarthria (41%). The majority of these were
recorded and coded during the admission for the stroke; 1043 patients with aphasia (94.0%)
and 941 patients with dysarthria (93.6%). A small proportion of patients had pre-existing

aphasia (n=94, 2.24%).

Comparison of patients with and without aphasia
Patients with aphasia compared to those without aphasia, were older (median age 78 years vs
74 years, p<0.001), less likely to be transferred from another hospital (11% vs. 19%,
p<0.001) or able to walk on admission (30% vs. 37%, p<0.001) (Table 1). Patients with
aphasia were more likely to be treated in a stroke unit (81% vs. 73%, p<0.001) and be
provided thrombolysis (14% vs. 6%, p<0.001). People with aphasia had a longer median
length of stay by 2 days in hospital (8 vs 6 days, p<0.001), were less likely to be discharged
home (32% vs. 46%, p<0.001) and were more likely to be discharged to aged care (9% vs.
7%, p=0.012) and rehabilitation (32% vs. 23%, p<0.001). Patients with aphasia were less
likely to have died at seven days after admission (5% vs. 8%, p=0.006), but more likely at

180 days (24% vs. 20%, p=0.001) than those without aphasia.
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Comparison of patients with and without dysarthria
Patients with dysarthria were more likely to be male (58% vs. 52%, p=0.001), be treated in a
stroke unit (84% vs. 72%, p<0.001) and provided thrombolysis (13% vs. 7%, p<0.001)
(Table 1). Patients with dysarthria were less likely to be transferred from another hospital
(7% vs. 20%, p<0.001), be able to walk on admission (32% vs. 37%, p=0.018) or die in
hospital (6% vs. 13%, p<0.001). Patients with dysarthria had a longer length of stay in
hospital (7 vs. 6 days, p<0.001) and were more likely to be discharged with a care plan (47%
vs. 38%, p=0.002) or to rehabilitation (32% vs. 23%, p<0.001) but less likely to be
discharged home (32% vs. 46%, p<0.001). They were less likely to die at all time points after

seven days post admission (p<0.001).

Costs

Aphasia
There were several differences in costs between patients with aphasia and those without

(Table 2). In total, overall costs for patients with aphasia for their acute admission were
AUS$2846 higher than those without aphasia (§11,863 vs. $9017, p<0.05). Median per patient
hospital costs were greater for medical ($2273 vs. $1727, p<0.05), nursing ($3829 vs. $2748,
p<0.05), non-clinical salaries ($765 vs. $601, p<0.05), pathology ($334 vs. $267, p<0.05),
ward supplies ($472 vs. $354, p<0.05), allied health services ($1138 vs. $720, p<0.05) and

pharmacy services ($278 vs. $208, p<0.05).

Total costs per day differed and were frequently lower for those with aphasia
compared to those without. Allied health costs per day were higher in those with aphasia than

those without ($168 vs. $144, p<0.05).

Compared to those with aphasia AND dysarthria those with aphasia only had lower hospital

admission costs (Supplementary Table I).
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Dysarthria
There were several differences in costs between patients with dysarthria and those without
(Table 3). In total, overall costs for patients with dysarthria were AU$1944 greater than those
without ($11,285 vs. $9341, p<0.05). Compared to patients without dysarthria, patients with
dysarthria had greater median per patient hospital costs for medical ($2147 vs. $1776,
p<0.05), nursing ($3437 vs. $2823, p<0.05), non-clinical salaries ($676 vs. $629, p<0.05),
pathology ($329 vs. $269, p<0.05), imaging ($752 vs. $658, p<0.05), ward supplies ($429 vs.
$373, p<0.05), allied health services ($1081 vs. $728, p<0.05) and pharmacy services ($259
vs. $217, p<0.05).

Costs per day were greater for patients with dysarthria for allied health costs ($184 vs.
$139, p<0.05) but less for critical care costs ($336 vs. $669, p<0.05).
Compared to those with aphasia AND dysarthria those with dysarthria only had lower costs

(Supplementary Table II).

Additional costs associated with communication impairment in multivariable analysis

No factors were found to confound the association between aphasia and total costs, and
between aphasia and medical and nursing ward costs (Table 4). After adjustment for
confounding factors, allied health costs were AU$292 greater than for patients without
aphasia (95% confidence interval $45 to $539). After adjustment, dysarthria was not
associated with an increased total cost but was associated with greater medical and nursing

ward and allied health costs (Table 5).

Discussion
To our knowledge, this is the first detailed report of costs related to acute hospital admissions
for stroke according to the presence of communication impairments (aphasia and dysarthria).

The costs were estimated using a standardized method applied by a government agency
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responsible for detailing the expenditure associated with individual hospital admissions. This
appeared to be a typical stroke cohort, with prevalence of aphasia (26.5%) and dysarthria
(24.0%) comparable to previous studies *2°. There was evidence that amongst this cohort of
patients with stroke, communication impairments were associated with increased costs
relative to those without these impairments. Stroke is already a costly condition and requires
interdisciplinary management. Among hospitals that treat a large proportion of cases with
communication impairments the funding models need to be reviewed to ensure sufficient
reimbursement. This is necessary to guarantee that hospitals can provide the interdisciplinary

resources needed to treat and rehabilitate these patients.

The differences in characteristics observed between patients with aphasia or
dysarthria and those without may reflect the nature and severity of the stroke event. In
particular, aphasia is associated with stroke events involving the middle cerebral artery in the
dominant hemisphere which are typically more severe than posterior circulation events %/,
and are often associated with hemiparesis.?® Patients presenting with diagnosed aphasia or
dysarthria persisting beyond initial stroke onset symptoms are more likely to have
experienced an ischemic stroke and received thrombolysis 2®. Some of the differences in costs
between those with and without impairments may be partially attributable to a greater
proportion of patients with speech impairment after stroke being provided thrombolysis and

treatment in a stroke unit, since these are associated with greater costs.?’

Impairments in speaking and walking have a significant impact on everyday activities
and lead to a worse clinical outcome.*® This is likely reflected in the increased length of stay
for the acute hospital admission, as well as increased costs in allied health, medical and
nursing services found in our analyses. Several studies have documented the increased length
of stay for people with aphasia.'®26:3%3! In conjunction with stroke severity, increased length
of stay may also reflect people with communication impairments waiting longer for discharge

10
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destinations such as inpatient rehabilitation to become available, as they are significantly less
likely to be discharged directly home following the acute event. The lower cost per day of
people with aphasia, reflects their increased length of stay with higher costs dispersed over a
greater number of days (data not shown). Indeed, we generally found that found that costs
were significantly different between groups, but not when considering cost per day. Allied
health costs per day, however, were higher, likely reflecting greater rehabilitation

requirements which needs to be accounted for in reimbursement systems.

People with aphasia were more likely to be older than those without, consistent with
previous findings ! 2%, Those that are older are more likely to have aphasia and place a
greater monetary burden on the health care system °. Increased mortality for patients with
aphasia has been reported ' * reflected in this study at 6 months post stroke. Overall, these
statistics reflect the vulnerable nature of this population. Survival rate for dysarthria was not

different to those without at all time points.

Comparison with previous studies on the cost of aphasia are difficult due to
considerable differences in methodology and healthcare settings. In the most comparable
study the cost of admission for a person with aphasia was US$971.35 (AU$1252 in 2021)

greater than those without '°

. However, the study was conducted in the US setting and had a
mean length of stay of 6.2 days. The average length of stay in our Australian cohort (mean 13

days, data not shown) and differences in service delivery models explain the differences in

costs observed between studies.

Our study has several strengths. Data were obtained for a large cohort of patients
admitted to major hospitals treating stroke in one state of Australia. A clinical diagnosis
recorded in the AuSCR was used to identify stroke. There is a dearth of economic literature

on dysarthria and this study provides a first-time insight into quantifying the cost.

11
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The study has several limitations including the reliance on the assignment of ICD-10-
AM codes for the presence/absence of aphasia or dysarthria rather than clinical diagnosis.
Australian diagnostic coding guidelines require that a clinical condition must significantly
affect patient management and be sufficiently documented in the medical record to be
included in diagnostic codes **, however, there is a possibility that some patients with
communication impairment may have been missed or misclassified. Since data collection in
2013 there have been several changes to the provision of acute stroke care, including the
implementation of endovascular clot retrieval. Although almost 10 years old, these data
remain the most current for an Australian cohort with communication impairment after
stroke. We acknowledge that we lacked other information about the range of impairments as
a consequence of stroke within the cohort, and our measure of stroke severity, ability to walk
on admission, is a global measure that may not discriminate aspects of stroke severity more
fully, such as the National Institutes of Health Stroke Scale score. Nonetheless this variable
has been used in prior research and has been found to be a good prognostic measure of stroke
outcome.?* People with communication problems do tend to have a greater increased stroke
severity from a range of impairments.2® It would also have been pertinent to investigate how
aphasia and dysarthria affected the provision of speech and language therapy specifically, but
further cost breakdowns other than those presented were unavailable. It is not possible to
determine if the speech impairment had resolved by the time of discharge since if
aphasia/dysarthria are noted anywhere in the clinical notes, it should be coded. Therefore,
transient communication impairments may have been captured and the data cannot be used to
ascertain evolution of communication impairment. Our data were also only available from

one state of Australia and may not be representative of other locations.

Although it was beyond the scope of this study, the financial burden of inpatient

rehabilitation stays and residential and aged care related costs for people with aphasia or

12
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dysarthria would likely be considerable and contribute to health system expenditure. It has
also been documented that survivors of stroke with aphasia are less likely to return to work 4,
in particular younger survivors >° and are isolated in the community 3¢ with higher rates of
anxiety and depression *73® than stroke survivors without aphasia. The productive losses and
associated costs of increased unemployment or not being able to return to work impact the
broader society and individuals.
Conclusion

Communication impairments were associated with increased costs of hospital
admissions after acute stroke mainly attributable to increased use of interdisciplinary services
compared to patients without these impairments. It is imperative that the increased demand
on resources, particularly related to allied health and nursing, be considered in budgeting and
staffing decisions. Further research is required to optimise speech and language therapy after
stroke and investigate interventions which maximise both the efficiency of care and outcomes

across the continuum of care.

Data Availability

Patient-level data from this study cannot be shared. Qualified investigators may access the

data after approval from ethics committees and data custodians.
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Supplementary Table I. Comparison of aphasia only to aphasia and dysarthria

Overall cost Cost per day
Aphasia only Aphasia and dysarthria Aphasia only Aphasia and dysarthria

N Median $AU (IQR) N Median SAU (IQR) N Median $AU (IQR) N Median $AU (IQR)
Ward Medical 603 2193 (1200,3956) 210 2533 (1656 ,4071) 602 318 (191 ,482) 210 338(191,521)
Ward Nursing 604 3812 (1884 ,6629) 210 3980 (2526 ,6767) 603 496 (343 ,888) 210 537 (381,841)
Non clinical * 603 751 (386 ,1279) 210 793 (450,1297) 602 105 (68 ,180) 210 106 (71,187)
Pathology 550 330 (128,709) 195 343 (164 ,752) 549 49 (19,89) 195 46 (24 ,84)
Imaging 555 702 (321,1386) 197 810 (415,1331) 554 95 (36,197) 197 89 (45 ,185)
Allied Health 602 1005 (368 ,2297) 210 1518 (646 ,2941) 601 153 (63 ,294) 210 202 (100 ,384)
Pharmacy 604 273 (112 ,527) 210 283 (153 ,512) 603 32 (17 ,65) 210 33(20,69)
Critical Care 69 3091 (810,6863) 35 2657 (452 ,8069) 69 487 (122,1196) 35 295 (72,734)
Operating Rooms 145 3(2,184) 52 2(2,2) 145 1(0,13) 52 0(0,1)
Ward Supplies 604 467 (256 ,797) 210 532 (303,1002) 603 63 (46 ,103) 210 72 (51,110)
Special Procedure Suites 6 1128 (101,3073) 3 108 (52 ,2504) 6 86 (9,210) 3 18 (9,313)
Prosthesis 560 2(0,9) 205 3(1,10) 559 0(0,1) 205 0(0,1)
On costs T 604 716 (393,1297) 210 831 (539,1433) 603 106 (65,170) 210 115 (79,180)
Hotel § 604 170 (88 ,341) 210 188 (107 ,396) 603 25 (14 ,43) 210 29 (18 ,49)
Depreciation 604 92 (38,197) 210 118 (57,193) 603 11 (5,32) 210 13(7,30)
Total 604 11551 (6331,20300) 210 12885 (8862 ,20875) 603 1519 (1123 ,2798) 210 1654 (1257 ,2784)

Median and IQR (interquartile range) reported are amongst those incurring the cost.

p<0.05 for differences between groups in overall cost only: Ward Medical, Total

p<0.05 for differences between groups in overall cost and cost per day: Allied Health, Operating Rooms, Ward Supplies, Prosthesis, On costs, Hotel
* includes patient transport

t Staff on costs (additional allowances such as superannuation and annual leave)

¥ Includes expenses related to cleaning, laundry, food and general hotel services

AUS: Australian dollars, to convert to USS multiply by 0.6911



Supplementary Table Il. Comparison of dysarthria only to aphasia and dysarthria

Overall cost Cost per day
Dysarthria only Aphasia and dysarthria Dysarthria only Aphasia and dysarthria

N Median $AU (IQR) N Median SAU (IQR) N Median $AU (IQR) N Median $AU (IQR)
Ward Medical 543 1926 (1124 ,3226) 210 2533 (1656 ,4071) 543 331(180,496) 210 338(191,521)
Ward Nursing 544 3269 (1739,5262) 210 3980 (2526 ,6767) 544 504 (353,810) 210 537 (381,841)
Non clinical * 544 648 (366 ,1162) 210 793 (450,1297) 544 110 (70,185) 210 106 (71,187)
Pathology 490 327 (143 ,632) 195 343 (164 ,752) 490 54 (24 ,100) 195 46 (24 ,84)
Imaging 507 742 (314 ,1414) 197 810 (415,1331) 507 105 (46 ,227) 197 89 (45 ,185)
Allied Health 542 935 (388 ,2228) 210 1518 (646 ,2941) 542 174 (80,305) 210 202 (100 ,384)
Pharmacy 544 250 (102 ,495) 210 283 (153 ,512) 544 34 (17,70) 210 33(20,69)
Critical Care 79 3057 (332,12217) 35 2657 (452 ,8069) 79 347 (37,1529) 35 295 (72,734)
Operating Rooms 133 2(2,17) 52 2(2,2) 133 1(0,2) 52 0(0,1)
Ward Supplies 544 395 (217 ,704) 210 532 (303,1002) 544 63 (46 ,99) 210 72 (51,110)
Special Procedure Suites 12 485 (108 ,1444) 3 108 (52 ,2504) 12 46 (20,109) 3 18 (9,313)
Prosthesis 520 2(1,8) 205 3(1,10) 520 0(0,1) 205 0(0,1)
On costs T 544 657 (361 ,1151) 210 831 (539,1433) 544 111 (71,176) 210 115 (79,180)
Hotel § 544 151 (77,301) 210 188 (107 ,396) 544 25(17 ,42) 210 29 (18 ,49)
Depreciation 544 98 (40,205) 210 118 (57,193) 544 14 (6 ,34) 210 13(7,30)
Total 544 10618 (6150,17752) 210 12885 (8862 ,20875) 544 1584 (1201 ,2787) 210 1654 (1257 ,2784)

Median and IQR (interquartile range) reported are amongst those incurring the cost.

p<0.05 for differences between groups in overall cost only: Ward Medical, Ward Nursing, Non-clinical, Pharmacy, Ward Supplies, Prosthesis, On costs, Hotel, Depreciation,
Total

p<0.05 for differences between groups in overall cost only: Ward Medical, Ward Nursing, Non-clinical, Pharmacy, Prosthesis, On costs, Depreciation, Total

p<0.05 for differences between groups in overall cost and cost per day: Allied Health, Ward Supplies, Hotel

* includes patient transport

t Staff on costs (additional allowances such as superannuation and annual leave)

¥ Includes expenses related to cleaning, laundry, food and general hotel services

AUS: Australian dollars, to convert to USS multiply by 0.6911
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Table 1. Characteristics of patients with and without aphasia, dysarthria

Aphasia Dysarthria
No Yes p-value No Yes p-value
N=3152 N=1043 N=3254 N=941
n (%) n (%) n (%) n (%)
Age (years) <0.001 0.089
<65 913 (29) 229 (22) 916 (28) 226 (24)
65-74 695 (22) 231 (22) 708 (22) 218 (23)
75-84 913 (29) 302 (29) 939 (29) 276 (29)

85+ 623 (20) 278 (27) 685 (21) 216 (23)



Median age in years (IQR)*
Male
Born in Australia
Transferred from another hospital
In-hospital stroke
Ability to walk on admission
Prior history of stroke
Clinical diagnosis
Intracerebral haemorrhage
Ischemic stroke
Undetermined stroke
Treated in a stroke unit
Provided thrombolysis (if an ischaemic
stroke)

Median length of stay in days (IQR)

74 (63, 83)
1713 (54)
2281 (72)
591 (19)
207 (7)
1045 (37)

616 (21)

569 (18)
2319 (74)
264 (8)

2298 (73)

143 (6)

63, 11)

78 (66, 86)

533 (51)
715 (69)
117 (11)
59 (6)
289 (30)

221 (22)

119 (11)
862 (83)
62 (6)

844 (81)

117 (14)

8 (4, 15)

<0.001

0.070

0.018

<0.001

0.274

<0.001

0.323

<0.001

<0.001

<0.001

<0.001

75 (63, 84)
1699 (52)
2334 (72)
641 (20)
220 (7)
1056 (37)

646 (21)

601 (18)
2385 (73)
268 (8)

2356 (72)

157 (7)

6 (3, 12)

76 (65, 84)
547 (58)
662 (70)

67 (7)
46 (5)
278 (32)

191 (21)

87 (9)
796 (85)
58 (6)

786 (84)

103 (13)

7(4,14)

0.071

0.001

0.410

<0.001

0.034

0.018

0.956

<0.001

<0.001

<0.001

<0.001



Discharged on an antihypertensive
medication
Discharged with a care plan
Died in hospital
Discharge destination
Aged care
Rehabilitation
Home
Timing of death after admission
Died at 7 days
Died at 30 days
Died at 90 days

Died at 180 days

1755 (65)
556 (39)

348 (12)

181 (7)
628 (23)

1247 (46)

243 (8)
446 (14)
559 (18)

621 (20)

636 (70)
154 (41)

89 (9)

84 (9)
288 (32)

288 (32)

54 (5)
147 (14)
201 (19)

255 (24)

0.010

0.387

0.017

0.012

<0.001

<0.001

0.006

0.964

0.264

0.001

1773 (64)
548 (38)

383 (13)

196 (7)
639 (23)

1258 (46)

274 (8)
515 (16)
644 (20)

731 (22)

618 (72)
162 (47)

54 (6)

69 (8)
277 (32)

277 (32)

23 (2)
78 (8)
116 (12)

145 (15)

<0.001

0.002

<0.001

0.345

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

*IQR: interquartile range



Table 2. Overall costs and costs per day stratified by aphasia classification

Overall cost Cost per day
No Aphasia Aphasia No Aphasia Aphasia
Median Median Median
N N N N Median AUS (IQR)
AUS (IQR) AUS (IQR) AUS (IQR)
1727 (910 2273 (1278
Ward Medical
2150 ,3034) 813 ,3985) 2144 326 (178 ,506) 812 320 (191 ,493)
2748 (1376 3829 (2073
Ward Nursing
2158 ,4998) 814 ,6629) 2152 489 (334 ,826) 813 505 (357 ,881)
Non-clinical * 2158 601 (321,1072) 813 765 (405 ,1279) 2152 111 (69 ,188) 812 105 (68 ,182)
Pathology 1945 267 (113 ,608) 745 334 (141,716) 1940 52 (22,105) 744 48 (22 ,88)
Imaging 1910 676 (308 ,1280) 752 730 (353,1341) 1905 114 (50 ,231) 751 94 (38,190)
Allied Health 2138 720 (266 ,1740) 812 1138 (433 ,2466) 2133 144 (66 ,264) 811 168 (76 ,314)
Pharmacy 2157 208 (84 ,443) 814 278 (123 ,520) 2151 32 (16 ,71) 813 32 (18 ,66)
5139 (662
Critical Care
272 ,15906) 104 2849 (647,7377) 271 602 (126 ,2302) 104 421 (113 ,987)



Operating Rooms 538 2(2,83) 197 2(2,109) 538 1(0,11) 197 1 (0,10)

Ward Supplies 2158 354 (186 ,637) 814 472 (276 ,832) 2152 65 (44 ,100) 813 66 (47 ,104)
Special Procedure Suites 40 402 (105,1316) 9 1107 (101 ,2504) 40 38 (12,136) 9 60 (9 ,210)
Prosthesis 1967 1(0,6) 765 2(1,9) 1962 0(0,1) 764 0(0,1)
On costs T 2158 561 (281,1012) 814 745 (428 ,1302) 2152 108 (65 ,169) 813 109 (68 ,174)
Hotel 2158 129 (64 ,257) 814 177 (90 ,354) 2152 25 (15 ,43) 813 26 (15 ,45)
Depreciation 2158 84 (30,184) 814 102 (42 ,197) 2152 14 (5 ,36) 813 12 (5,31)
Exclude (ED Procedures) 42 0(0,0) 10 0(0,0) 42 0(0,0) 10 0(0,0)
9017 (5020 11863 (6865

Total

2158 ,16152) 814 ,20337) 2152 1620 (1148 ,2833) 813 1580 (1163 ,2789)

Median and IQR (interquartile range) reported are amongst those incurring the cost.

p<0.05 for differences between groups in overall cost only: Ward Medical, Ward Nursing, Non-clinical, Pharmacy, Ward Supplies, Prosthesis,
On costs, Hotel, Depreciation, Total

p<0.05 for differences between groups in cost per day only: Imaging

p<0.05 for differences between groups in overall cost and cost per day: Pathology, Allied Health, Critical Care

* includes patient transport

1 Staff on costs (additional allowances such as superannuation and annual leave)

1 Includes expenses related to cleaning, laundry, food and general hotel services

AUS: Australian dollars, to convert to US$ multiply by 0.6911



Table 3. Overall costs and costs per day stratified by dysarthria classification

Overall cost Cost per day
No Dysarthria Dysarthria No Dysarthria Dysarthria
Median Median Median
N N N N Median AUS (IQR)
AUS (IQR) AUS (IQR) AUS (IQR)
1776 (936 2147 (1252
Ward Medical
2210 ,3220) 753 ,3440) 2203 321 (180 ,504) 753 333 (185,502)
2823 (1395 3437 (2007
Ward Nursing
2218 ,5376) 754 ,5775) 2211 488 (329 ,843) 754 509 (360 ,828)
Non-clinical * 2217 629 (324 ,1110) 754 676 (385,1186) 2210 110 (69 ,186) 754 109 (71 ,186)
Pathology 2005 269 (110,634) 685 329 (148 ,658) 1999 51(20,103) 685 52 (24 ,96)
Imaging 1958 658 (308 ,1261) 704 752 (344 ,1374) 1952 110 (46 ,223) 704 100 (45 ,211)
Allied Health 2198 728 (268 ,1771) 752 1081 (447 ,2414) 2192 139 (62 ,265) 752 184 (88 ,329)
Pharmacy 2217 217 (85 ,454) 754 259 (114 ,500) 2210 32 (16 ,69) 754 33 (18,70)
4862 (810 2836 (390
Critical Care
262 ,15727) 114 ,11793) 261 669 (162 ,2143) 114 336 (56 ,1096)



Operating Rooms 550 3(2,106) 185 2(2.,9) 550 1(0,12) 185 1(0,2)

Ward Supplies 2218 373 (192 ,670) 754 429 (238 ,759) 2211 65 (44 ,101) 754 66 (47 ,103)
Special Procedure Suites 34 548 (101 ,1370) 15 402 (108 ,1964) 34 43 (11,173) 15 40 (15,114)
Prosthesis 2007 1(0,7) 725 2(1,8) 2001 0(0,1) 725 0(0,1)
On costs T 2218 574 (286,1048) 754 704 (391,1203) 2211 107 (64 ,168) 754 112 (72 ,177)
Hotel 2218 132 (64 ,269) 754 162 (86 ,331) 2211 25 (15 ,43) 754 27 (17 ,45)
Depreciation 2218 84 (30,182) 754 104 (43 ,203) 2211 13 (5,36) 754 14 (6 ,32)
Exclude (ED Procedures) 47 0(0,0) 5 0(0,0) 47 0(0,0) 5 0(0,0)
9341 (5028 11285 (6614

Total

2218 ,16906) 754 ,19000) 2211 1604 (1131 ,2833) 754 1612 (1218 ,2784)

Median and IQR (interquartile range) reported are amongst those incurring the cost.

p<0.05 for differences between groups in overall cost only: Ward Medical, Ward Nursing, Non-clinical, Pathology, Imaging, Pharmacy, Ward
Supplies, Depreciation, Total

p<0.05 for differences between groups in overall cost and cost per day: Allied Health, Critical Care, Operating Rooms, Prosthesis, On costs,
Hotel

* includes patient transport

1 Staff on costs (additional allowances such as superannuation and annual leave)

1 Includes expenses related to cleaning, laundry, food and general hotel services

AUS: Australian dollars, to convert to US$ multiply by 0.6911



Table 4. Additional costs associated with aphasia compared to people with stroke and

no aphasia

Total costs Medical and Allied health

nursing ward costs (AUS)
costs (AUS)
Coefficient (95%  Coefficient (95%  Coefficient (95%
CI) CI) CI)

Aphasia 2882 (1880, 3884) 1613 (1139, 2086) 292 (45, 539)
Index of Relative
Socioeconomic
Advantage and
Disadvantage
Quintile 1 (most relative
disadvantage) - - Reference
Quintile 2 - - 225 (2, 447)
Quintile 3 - - 328 (104, 551)
Quintile 4 - - 399 (160, 638)
Quintile 5 (least relative
disadvantage) - - 416 (130, 701)
Ability to walk on
admission - - -374 (-567, -180)

AUS: Australian dollars, to convert to US$ multiply by 0.6911



Table 5. Additional cost associated with dysarthria compared to people with stroke

and no dysarthria

Total costs

Coefficient (95%

CI)

Medical and
nursing ward

costs (AUS)

Coefficient (95%

CI)

Allied health
costs
(AUS)
Coefficient (95%

(6} )

Dysarthria
Index of Relative
Socioeconomic
Advantage and

Disadvantage

Quintile 1 (most relative

disadvantage)
Quintile 2
Quintile 3

Quintile 4

Quintile 5 (least relative

disadvantage)
Ability to walk on

admission

843 (-301, 1987)

Reference
1626 (531, 2721)
2790 (1528, 4052)

1796 (698, 2893)

2237 (1038, 3435)
-3728 (-4788, -

2667)

738 (162, 1313)

~1437 (2168, -

707)

286 (87, 436)

Reference
232 (21, 443)
387 (173, 601)

416 (182, 650)

467 (196, 738)

-395 (-595, -195)

AUS: Australian dollars, to convert to US$ multiply by 0.6911
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