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Abstract

With the recent emphasis on evidence-based practice and healthcare reform, understanding the
cost of dysphagia management has never been more important. It is helpful for clinicians to
understand and objectively report the costs associated with dysphagia when they advocate for their
services in this economy. Having carefully estimated cost of illness, inputs are needed for cost-
effectiveness analyses that help support the value of treatments. This study sought to address this
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issue by examining the 1-year cost associated with a diagnosis of dysphagia post-stroke in South
Carolina. Furthermore, this study investigated whether ethnicity and residence differences exist in
the cost of dysphagia post-stroke. Data on 3,200 patients in the South Carolina Medicare database
from 2004 who had ICD-9 codes for ischemic stroke, 434 and 436, were retrospectively included
in this study. Differences between persons with and without dysphagia post-stroke were compared
with respect to age, gender, ethnicity, mortality, length of stay, comorbidity, rurality, discharge
disposition, and cost to Medicare. Univariate analyses and a gamma-distributed generalized linear
multivariable model with a log link function were completed. We found that the 1-year cost to
Medicare for persons with dysphagia post ischemic stroke was $4,510 higher than that for persons
without dysphagia post ischemic stroke when controlling for age, comorbidities, ethnicity, and
proportion of time alive. Univariate analysis revealed that rurality, ethnicity, and gender were not
statistically significantly different in comparisons of individuals with or without dysphagia post-
stroke. Post-stroke dysphagia significantly increases post-stroke medical expenses. Understanding
the expenditures associated with post-stroke dysphagia is helpful for optimal allocation and use of
resources. Such information is needed to conduct cost-effectiveness studies.
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Introduction

The annual incidence of stroke in the United Sates is approximately 795,000 [1]. In 2008,
the total cost of stroke (direct and indirect) was $34.3 billion (2012 AHA Statistical Update),
with the majority of those costs (70 %) consisting of first-year inpatient hospital costs [2].
With the increasing age of the population, it is expected that the incidence of stroke and
related post-stroke conditions will rise, increasing the burden of care to the US health system
[3]. Dysphagia is a common post-stroke condition, with a reported incidence between 37 and
78 % [3].

Post-stroke dysphagia is associated with increased mortality, comorbidities, dehydration,
poorer long-term outcomes, and greater risk of complications such as aspiration pneumonia
[3]. Dysphagia persists at 6 months after stroke in 50 % of patients [4]. Furthermore,
Heckert et al. [5] found that 64 % of patients in an inpatient rehabilitation facility had post-
stroke dysphagia. It is generally believed that an underreporting of dysphagia via ICD-9
codes exists and that the number of patients with post-stroke swallowing impairment may be
even higher than previous reports [6]. Given the frequency of post-stroke dysphagia and the
expected growing burden to the US health system, it is helpful to understand the influence of
dysphagia on stroke-related healthcare utilization in this time of healthcare reform.

Healthcare reform has increased the focus on hospital responsibility for patient outcomes
and cost containment. Specifically, US hospitals with high Medicare rehospitalization rates
within 1 year after hospitalization will incur fines as a means to hold them responsible for
patient outcomes [7]. Medicare is the primary insurer for the majority of US stroke patients
[8]. Therefore, hospitals are likely to focus their policies and procedures to meet Medicare’s
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requirements for care, and stroke patients who are covered by other insurance types are
likely to be treated similarly to Medicare patients. While hospitals and clinicians
continuously strive to improve patient swallowing outcomes after stroke, the new fines
highlight the need to manage resources to improve outcomes. Therefore, hospitals are keen
to reduce the costs and improve the outcomes of stroke patients with dysphagia. At the same
time, reimbursements for these services are not changing necessitating greater cost-
effectiveness of clinical care. Cost-effectiveness can be gained by careful patient selection,
optimal timing of evaluations and treatments, and the use of the best evaluation and
treatment protocols [9]. Clinicians are increasingly being asked to offer evidence of the cost-
effectiveness of dysphagia management as well as the short- and long-term costs that may
be incurred without such care.

To date there is a paucity of studies designed to examine the costs associated with post-
stroke dysphagia. A literature search of PubMed (August 2013) to ascertain the current state
of knowledge on the cost of dysphagia post-stroke yielded 32 articles of which 5 provided
data on the cost of an evaluation or intervention [10-14], while 3 provided data on the cost
of a diagnosis related to dysphagia (aspiration pneumonia) [15-17]. The majority of the
articles (20 of 32) speculated that their findings may have an impact on cost or may be cost
effective, or they stated that evaluating cost-effectiveness was an important future goal but
did not provide new cost data. No studies reported specific information about the cost of
dysphagia in the first year after stroke. The lack of concrete cost-related data with the
frequent conclusion that there is a need for such data is reflective of a significant need to
examine and demonstrate the cost balance or savings of the management approaches
associated with the evaluation and treatment of patients with dysphagia.

In the absence of cost studies, it is unclear which clinical practices and patient-related
variables contribute most to the cost of dysphagia management. Good estimates of the cost
of dysphagia are also needed as baseline input for future studies that examine the cost versus
benefit of dysphagia treatment regimens, i.e., cost-effectiveness analyses. Previous studies
have shown higher rates of mortality, morbidity, longer length of stay (LOS), and
differences in discharge disposition among patients with dysphagia compared to those
without dysphagia. In addition, recent data have suggested that post-stroke dysphagia
outcomes and associated costs may also differ based on ethnicity and residence [18-20]. In
summary, the cost of dysphagia may be related to a range of patient-related (patient health,
sociodemographics, comorbidity) and environmental factors (residence). Thus, these factors
should be carefully examined in an assessment of the cost of post-stroke dysphagia.

Given that Medicare is the primary payer for approximately 72 % of stroke patients in the
US [8], we chose to use Medicare billing data to examine the cost of post-stroke dysphagia.
Standard Medicare billing data files contain both charge and payment data; this enabled us
to identify actual cost (as represented by payments) to the insurer. This approach avoids the
use of hospital cost-to-charge ratios and enables us to report costs from the perspective of
the major US payer for stroke care. The specific research questions we sought to answer
were (1) What is the 1-year cost burden of dysphagia post ischemic stroke? (2) Does the
burden of dysphagia post ischemic stroke differ by patient-related and environmental
factors?
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Data for this study were extracted by staff at the South Carolina Office of Research and
Statistics (ORS) from a state-wide cohort of Medicare participants from South Carolina
which was made available to the researchers as part of the EXCEED grant (South Carolina
EXCEED Project is funded by AHRQ under DUA #16339 EDG #4081) to examine health
disparities in minority populations. This study was completed using data for 6,408 patients
with a hospital admission in 2004 with a primary 1CD-9 diagnosis code for stroke.

To identify patients with ischemic stroke for this study, we used International Classification
of Diseases and Health Related Problems (ICD-9) codes for stroke. ICD-9 codes are
published by the World Health Organization and are used to classify disease and related
signs and symptoms. Patients are assigned ICD-9 codes upon discharge from hospitals as a
mechanism to track morbidity and mortality statistics and to support reimbursement of
disease-related services. ICD-9 codes for ischemic stroke (434.xx, 436.xx) were used based
on sensitivity and specificity analyses of these codes in correctly identifying patients
diagnosed with ischemic stroke in administrative claims data [21].

The start date for the analysis was the date of the index admission. All billing data for
patients in this inception cohort for any time, up to 365 days post index date, were used in
the analysis. This collection of retrospective administrative data includes files originating
from six different healthcare provider sources that bill Medicare separately: (1) hospitals, (2)
Medicare Part B providers (called Carrier files), (3) nursing homes, (4) outpatient, (5) home
health, and (6) durable medical equipment. An analytical data set was created by
summarizing resource use for each individual patient and linking the summaries from these
multiple administrative files from the 2004-2005 Medicare database.

A total of 4,065 subjects had a primary diagnosis of ischemic stroke at their index
admission. The cohort population was further reduced when participants under 65 years of
age and patients with a complication associated with a previous stroke were excluded (n =
588). Participants under 65 years of age were excluded since they are on Medicare due to a
disability or terminal illness and, thus, may have dysphagia unrelated to their stroke.
Twenty-two individuals with missing ethnicity data were also excluded. An additional 255
individuals did not have any cost data available in the year following index stroke and thus
were excluded from the final study sample. The final sample included 3,200 individual
Medicare patients who were hospitalized in South Carolina in 2004 with a primary diagnosis
of ischemic stroke.

To identify those stroke patients with dysphagia, we used ICD-9 code 787.2x. Using the
codes for stroke and dysphagia, we identified (1) the number of patients discharged with a
diagnosis of ischemic stroke only, (2) the number of patients discharged with a diagnosis of
ischemic stroke and dysphagia, (3) select demographic and clinical variables for all
identified patients, (4) the mean LOS (days), and (5) total charges (US$) submitted to and
paid by Medicare for all identified patients. Demographic variables included age, gender,
ethnicity, Charlson comorbidity score, and residence (urban/rural), and relevant clinical
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variables included major stroke-related diagnoses such as dysarthria, aphasia, sensory
impairment, hemianopia, neglect, memory loss, or hemiplegia.

Classifying Stroke Severity

To classify stroke severity, we created a novel proxy index of severity for administrative
data. Stroke severity was defined as mild if no major stroke-related diagnoses (dysarthria,
aphasia, sensory impairment, hemianopia, neglect, memory loss, or hemiplegia) were coded
at discharge, moderate if at least one stroke-related diagnosis was coded (excluding
hemiplegia), and severe if hemiplegia or two or more stroke-related diagnoses (excluding
dysphagia) were coded [22].

Determining Attributable Costs of Dysphagia

The costing perspective of this study is that of Medicare, which is the primary payer for
about 72 % of all strokes in the US [8], and who pays for the hospital care of nearly all
stroke patients over age 65. Attributable costs of dysphagia were defined as Medicare’s
payment for care. Thus, our use of the term cost is from the perspective of the major US
payer. Attributable cost of caring for patients with dysphagia after stroke is defined as all
costs that were over and above the cost of general care for stroke patients with no diagnosis
of dysphagia. The actual charges billed for the care and the total payments made by
Medicare were reported in 2004 dollars. Total cost calculations include the following
subcategories: acute inpatient hospital care, clinical Part B providers, nursing home care,
home healthcare, outpatient services, and durable medical equipment. Finally, the
attributable cost of dysphagia was calculated and defined as the difference between the cost
of care (payments) for individuals with stroke only and individuals with stroke and
associated dysphagia.

Discharge Disposition

Discharge disposition was classified into six categories: (1) discharged to home/self-care,
(2) discharged/transferred to skilled nursing facility (SNF), (3) discharged/transferred to
inpatient rehabilitation facility (IRF), (4) discharged/transferred to organized home health
organization, (5) expired, or (6) other.

Statistical Analysis

This study was reviewed and approved by the university’s Institutional Review Board (IRB).
The effect that each patient characteristic had on total costs (charges and payments) for the
2004 SC Medicare sample of ischemic stroke patients was initially assessed by univariate
analysis. The normality of the distribution of total 1-year charges and total 1-year payments
was assessed by graphical assessment and the use of the Kolmogorov-Smirnov test for
normality. Since it was determined that these outcomes were each non-normally distributed,
the univariate analysis assessing payments and charges between patients with and without
dysphagia was evaluated using the nonparametric Wilcoxon test statistic. To assess 1-year
attributable LOS and total payments and charges of dysphagia, multivariable analyses were
conducted.

Dysphagia. Author manuscript; available in PMC 2015 October 01.
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To correct for the non-normal distribution of the LOS and payments, gamma-distributed
generalized linear models using a logarithmic transformation [23] were specified for the
dependent variables through the use of the PROC GENMOD module in the SAS statistical
software ver. 9.2 (SAS Institute, Inc., Cary, NC). The use of a gamma-distributed
generalized linear model with a log-transformed link function has been shown to be a good
method to estimate healthcare cost distributions that are generally right-skewed, especially
when the log-transformed dependent variables do not have heavy tails or excessive
heteroscedasticity such as in our case [24].

The results of this statistical analysis led to an interpretation of the dependent variable
changes by the coefficient (valued in percent) for a 1-unit increase in the value of the
independent variable, while controlling for the remaining covariates in the model. Thus, for
the primary analysis of the presence of dysphagia post-stroke (yes or no) on the total 1-year
cost of stroke, the interpretation would be that dysphagia would result in an x percent change
in the total 1-year cost of stroke when compared to ischemic stroke patients without
dysphagia. This was the methodology used to estimate attributable cost (in payments).

For the multivariable analysis, multicolinearity was assessed using Pearson correlation
coefficients. No independent variables were found to be highly correlated in our analyses (r
italic> 0.2). Primarily, clinically relevant variables were used to determine which covariates
were initially included in the models to control for possible population differences. Original
covariates considered for inclusion in the model included approximate age (age was
approximated as the middle of the age group indicated by the data, i.e., if the subject was in
the 65-69.9 age group, they were assigned an age of 67.5 years); ethnicity; Charlson
comorbidity score; fraction of time the subject was alive in the year after index stroke
(calculated as number of days alive up to 365.25 days, divided by 365.25); and stroke
severity category. Finally, a manual backwards selection process was employed to determine
which covariates remained in the final parsimonious model [25]. Variables with significance
greater than the 0.10 level were excluded from the final parsimonious model. All analyses
were performed using SAS statistical software (ver. 9.2), and statistical significance was
determined at the 0.05 level.

Patient Characteristics and Outcomes

Of the 3,200 individual Medicare patients who were hospitalized in South Carolina in 2004
with a primary diagnosis of ischemic stroke, 317 had a diagnosis of dysphagia. The patients
with post-stroke dysphagia were slightly older and had a longer LOS than those without
dysphagia. Patients with post-stroke dysphagia had a higher frequency of post-stroke
complications such as aphasia and dysarthria than those without. These findings indicate that
patients with post-stroke dysphagia had more severe medical complications/issues, which
supports the additional finding of a higher rate of mortality in those with than those without
post-stroke dysphagia. Finally, the ethnicity and residence profile of patients with dysphagia
were not significantly different from those without post-stroke dysphagia (see Table 1 for a
summary of patient characteristics).

Dysphagia. Author manuscript; available in PMC 2015 October 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Bonilha et al.

Page 7

Cost of Care and Related Factors

In univariate analyses, patients with post-stroke dysphagia had $9,297 higher 1-year
unadjusted/crude charges and $3,819 higher unadjusted/crude payments than those without
post-stroke dysphagia (Table 2). The estimated adjusted costs (payments) attributable to
dysphagia were $4,510. Multivariable model results of adjusted charges are not shown as
they were very similar to the cost to the insurer (payment) model. The higher costs for
patients with post-stroke dysphagia were driven by higher hospital and durable medical
equipment expenses (Table 2). Patients with post-stroke dysphagia were also significantly
less likely to be discharged home and more likely to be discharged to a skilled nursing
facility than persons without post-stroke dysphagia (Table 3). In multivariable analyses,
having a diagnosis of dysphagia, being African American, and greater morbidity
independently had an effect on hospital costs and LOS (Table 4). The presence of dysphagia
resulted in a 23 % increase in costs and a 30 % longer LOS after controlling for relevant
covariates. African Americans with post-stroke dysphagia incurred 7 % more costs and had
a 16 % longer length of stay. A higher Charlson comorbidity score resulted in 9 % higher
costs and a 4 % longer LOS. Finally, having a severe stroke was associated with a 31 %
longer LOS; however, stroke severity category did not significantly contribute as an
independent predictor in the final parsimonious cost model.

Discussion

We examined data from approximately 3,200 Medicare patients who suffered an ischemic
stroke in the state of South Carolina in 2004. We found that 9.9 % of these patients had a
diagnosis of dysphagia and the cost of dysphagia was $4,510 in actual payments received
from Medicare. That is, a diagnosis of dysphagia, after accounting for relevant covariates,
was found to directly influence LOS and 1-year post-stroke healthcare costs. This is the first
study, to our knowledge, to calculate the 1-year cost of dysphagia post-stroke. For
comparison, our team recently reported that the attributable 1-year cost of aphasia post-
stroke is estimated to be $1,703 [22]. This information is useful as healthcare providers face
healthcare reform and pressure to justify the cost of their services for management of
patients with dysphagia. Furthermore, this baseline cost can help inform cost-effectiveness
studies.

A range of factors were associated with costs, including comorbidity, ethnicity, and
mortality. Greater morbidity and mortality, which are linked to increased healthcare
utilization, were found to independently influence costs as expected. Engel-Nitz and
colleagues [26] found that the presence of comorbidity (hypertension, diabetes, congestive
heart failure) was associated with a 20—-60 % increase in costs, depending on the coexisting
conditions. These comorbidities may have contributed to the higher hospital and nursing
home costs for patients with a diagnosis of dysphagia.

We also found that ethnicity was independently associated with increased cost. This finding
is important because general stroke risk is greater among ethnic minorities and studies have
shown greater initial severity and post-stroke morbidity among ethnic minorities, both of
which contribute to greater costs. The contributions of these diverse patient-related and
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clinical factors highlight the complexity of issues that must be considered when examining
the costs of post-stroke conditions such as dysphagia.

Interestingly, the rate of dysphagia found in this study was considerably less than previously
reported [3, 4]. This difference was likely due to the approach used to identify patients with
post-stroke dysphagia: ICD-9 coding. In a study investigating the accuracy of ICD-9 coding
of dysphagia for patients who underwent modified barium swallow studies (MBSSs), the
code had a positive predictive value (PPV) of 94.4 and a negative predictive value (NPV) of
12.9 [6]. This indicates that when used, the code is accurate but that the code is often not
used when a patient does indeed have dysphagia. It is possible that the NPV of the 787.2
code would be even lower when one includes patients that did not undergo an instrumental
swallowing examination. The high PPV provides reassurance that patients included in our
post-stroke dysphagia group likely did have dysphagia. However, we may have
underestimated the attributable cost of dysphagia since it is likely that some patients in the
post-stroke nondysphagia group actually had dysphagia.

Our results did indicate the coexistence of dysphagia and post-stroke communication deficits
such as aphasia and dysarthria occurred in approximately 10 % of the patients in line with
previous findings [3, 18]. These findings provide further evidence that assessments of
patients post-stroke should be comprehensive, including speech, language, and swallowing
function. However, we did not find the relationship between dysphagia and hemiplegia that
Gonzalez-Fernandez et al. [18] found, possibly because of the low occurrence of a diagnosis
of hemiplegia in our sample. There is evidence that hemiplegia is poorly coded, with a 36 %
PPV of coding hemiplegia when it exists [27].

There were five main limitations to this study: (1) reliance on ICD-9 coding for determining
the presence of dysphagia which can underrepresent the diagnosis and does not provide
information about the physiological swallowing impairment of the patient, (2) LOS is
influenced by more than just patient status, (3) this study does not include all possible
variables that could influence costs, (4) the measure of stroke severity is novel and has not
been validated, and (5) only direct costs recorded by Medicare were used. Despite these
limitations, this study provides a unique, preliminary assessment of dysphagia-related costs
post-stroke.

Conclusions

We determined the cost of dysphagia for up to 1 year post-stroke to be $9,297 in charges
and $4,510 in payments in patients following stroke. Cost was also influenced by overall
health status and personal factors. Further research is needed to identify specific costs
related to condition-specific care of patients with dysphagia post-stroke. Future research
should extend beyond the first year and beyond medical expenses. Future research should
also calculate the cost-to-charge ratio in addition to using Medicare data to better understand
the difference between actual costs and payments. The findings of this study may be helpful
as speech-language pathologists gather evidence to advocate for their services in this age of
healthcare reform.
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Demographics and characteristics of ischemic stroke patients

Table 1

Overall (n=3,200) Dysphagia(n=317) Nodysphagia(n=2,883) p value’

Approximate age (years)2 78.1(6.9) 79.4 (6.7) 78.0 (6.9) bold>0.001
Maleb 1,228 (38.4) 118 (37.2) 1,110 (38.5) 0.66
Caucasianb 2,284 (11.4) 214 (67.5) 2,070 (71.8) 0.1
DiedP 1,284 (40.1) 178 (56.2) 1,777 (38.4) <0.0001
Proportion of time alive (1 year)@  0-76 (0.38) 0.66 (0.40) 0.77 (0.37) <0.0001
Length of stay (days)@ 8.4 (7.0) 11.2(7.1) 8.1(6.9) <0.0001
Charlson comorbidity score® 33(19 35(17) 33(18) 0.02
Urban/rural designation
Small townP 356 (11.1) 30 (9.5) 326 (11.3) 0.16
Micropolitan? 749 (23.4) 64 (20.2) 685 (23.8)
Metropolitan® 2,095 (65.5) 223 (64.9) 1,872 (64.9)
Major coded diagnoses at hospital discharge
Dysphagiad 317 (9.9)
AphasiaP 398 (12.4) 73 (23.0) 325 (11.3) <0.0001
DysarthriaP 326 (10.2) 56 (17.7) 270 (9.4) <0.0001
Sensory impairment? 36 (1.1) 1(0.3) 35(L.2) 0.25
Hemianopiab 25(0.8) 1(03) 24(0.8) 051
Neglect? 9(0.3) 0(0.0) 9(0.3) 1.0
Memory lossP 4(013) 0(0.0) 4(0.1) 10
Hemiplegiab 1(0.03) 0(0.0) 1(0.04) 10
Stroke severity®

Mildb 2,435 (76.1) 188 (59.3) 2,247 (77.9) <0.0001

Moderateb 731 (22.8) 127 (40.1) 604 (21.0)

Severeb 34(1.1) 2(0.6) 32 (1.1)

e\/alues are mean (SD)

b
Values are n (%)

Page 11

CStroke severity is measured as mild if no (excluding dysphagia), moderate if one (excluding dysphagia and hemiplegia), and severe if hemiplegia

or two or more major diagnoses (excluding dysphagia) are coded at hospital discharge

*
p values were calculated using nonparametric Wilcoxon scores for continuous measures, X2 or Fisher’s exact test for categorical measures (as

appropriate)
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Table 2

One-year Medicare charges and payments for ischemic stroke patients?

Overall (n=3,200) Dysphagia (n=317) Nodysphagia(n=2,883) p value’

Hospital 6,549 (5,364) 6,637 (4,003) 6,539 (5,493) 0.03
Nursing home 4,741 (8,679) 7,990 (10,296) 4,383 (8,409) <0.0001
Provider 3,586 (4,061) 3,306 (3,015) 3,617 (4,159) 0.68
Home health 1,899 (3,356) 2,059 (3,785) 1,881 (3,305) 0.91
Outpatient 1,478 (3,547) 1,349 (3,018) 1,492 (3,600) 0.19
Durable medical equipment 686 (1,607) 1,038 (2,039) 648 (1,548) 0.46
Unadjusted total charges 49,648 (39,605) 58,024 (35,254) 48,727 (39,954) <0.0001
Unadjusted total payments 18,938 (14,455) 22,379 (14,250) 18,560 (14,429) <0.0001
Adjusted total paymentsb 22,266 17,756 <0.0001
95% confidence intervals (20,839-23,787) (17,372-18,150)
Adjusted LOSP 11.9 days 8.9 days <0.0001
95% confidence intervals (10.8-13.1) (8.3-9.5)

a .
All payments are expressed in 2004 constant US$ and are reported as mean (SD); payments have been rounded to the nearest dollar
b . . . .
Covariate adjusted log linked gamma model estimates

*
Except for adjusted total payments, p values were calculated using nonparametric Wilcoxon 2-sided normal approximations

1duosnuely Joyny Yd-HIN

1duasnuely Joyny Yd-HIN

Dysphagia. Author manuscript; available in PMC 2015 October 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny Yd-HIN

Bonilha et al.

Table 3

Discharge disposition of ischemic stroke patients?

Page 13

No dysphagia (n =

Overall (n=3,200) Dysphagia(n=317) 2,883) p value”
Discharged to home/self-care 847 (26.47) 30 (9.46) 817 (28.34) <0.0001
Discharged/transferred to skilled nursing facility (SNF) 776 (24.25) 147 (46.37) 629 (21.82)
Discharge/transferred to an inpatient rehabilitation 625 (19.53) 63 (19.87) 562 (19.49)
facility (IRF)
Discharged/transferred to organized home health service 442 (13.81) 31(9.78) 411 (14.26)
organization
Expired 316 (9.88) 26 (8.20) 290 (10.06)
Other 194 (6.06) 20 (6.31) 174 (6.04)

a\/alues are n (%)

*
p values were calculated using XZ
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Effect of patient characteristics on hospital cost® and LOS by multivariable analysis

Table 4

Variable Total hospital cost (log) (n = 3,200) LOS (log) (n = 3,200)

Parameter estimate (95% CI) pvalueb Parameter estimate (95% ClI) pvalueb
Intercept 9.15 (9.06, 9.24) <0.0001  3.00 (2.64, 3.35) <0.0001
Nondysphagic -0.23 (-0.30, -0.16) <0.0001  -0.30 (-0.37, -0.22) <0.0001
Age -0.004 (~0.007, —0.0003) 0.03
African American 0.07 (0.02, 0.03) <0.002 0.16 (0.11, 0.21) <0.0001
Charlson comorbidity score  0.09 (0.07, 0.10) <0.0001  0.04 (0.02, 0.05) <0.0001
Fraction time alive (2004)  0.73 (0.68, 0.79) <0.0001  -0.28 (-0.34, -0.22) <0.0001
Stroke severity (mild)© Ref.
Stroke severity (moderate) 0.03 (-0.02, 0.08) 0.26
Stroke severity (severity) 0.31 (0.10, 0.52) 0.004

a .
All costs (payments) are expressed in 2004 constant dollars

bSignificance was determined at the 0.05 level

[ . . . ’
Stroke severity was not included in the model for cost based on the results of the backward selection process
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