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Dysphagia and Nutritional Status at the Time of Hospital
Admission for Ischemic Stroke

Michael A. Crary, PhD,* Giselle D. Carnaby-Mann, MPH, PhD,†
Leslie Miller, MA,‡ Nader Antonios, MD,§ and Scott Silliman, MD§

Background: Dysphagia and poor nutritional status occur frequently after stroke;
however, potential associations between them are unknown. We evaluated potential
associations between dysphagia and poor nutritional status in patients with acute
ischemic stroke. Potential associations between these outcomes and more global stroke
severity measures were also assessed. Methods: In all, 76 patients with acute ischemic
stroke were recruited on admission to the dedicated stroke department of an academic
medical center. All patients were assessed with a clinical swallowing evaluation,
Functional Oral Intake Scale, Mini Nutritional Assessment, body mass index, percent
body fat, National Institutes of Health Stroke Scale, modified Rankin Scale, and
modified Barthel Index. Associations were evaluated among dysphagia, nutrition, and
stroke severity measures. Results: On clinical examination 52.6% of study patients
demonstrated dysphagia and 26.3% were identified with poor nutritional status.
Dysphagia, based on clinical assessment, was associated with stroke severity (National
Institutes of Health Stroke Scale, odds ratio [OR] 4.6, 95% confidence interval [CI]
1.6-13.1; modified Rankin Scale, OR 12.3, 95% CI 3.2-47.4) and with functional oral
intake (OR 29.2, 95% CI 8.4-101.8), but not with measures of nutritional status (Mini
Nutritional Assessment, OR 1.0, 95% CI 0.4-2.8). Nutritional measures did not correlate
with swallowing or stroke severity measures. Conclusions: Dysphagia and poor nutri-
tional status are prevalent in patients with acute ischemic stroke, however, they are not
associated with each other at the time of hospital admission. Furthermore, dysphagia,
but not nutritional status, is associated with stroke severity measures. Key Words:
Ischemic stroke—dysphagia—nutritional status.
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Studies using a variety of definitions of both dyspha-
ia and poor nutritional status, and disparate methods
o measure these conditions, consistently reveal that
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oth dysphagia and poor nutritional status occur fre-
uently in patients with acute stroke.1-6 Although dys-
hagia and poor nutritional status often coexist, the
ature of their association remains vague. Both are
elated to increased mortality and reduced functional
utcomes in patients with stroke.7-11 Both may impact
he type of postacute rehabilitation and interventions
fforded to patients with stroke and influence health
are resource use.12

The primary purpose of this study was to estimate the
revalence of dysphagia and poor nutritional status in
atients hospitalized with acute ischemic stroke and to

dentify potential associations between these outcome
easures and more global stroke severity indices. Prior

tudies have varied greatly in the tools used to identify

oth dysphagia and nutritional status. The current study
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DYSPHAGIA AND NUTRITIONAL STATUS POSTSTROKE 165
sed clinical tools that were developed and standardized
n elderly populations including acute stroke to offer a
onsistent framework for comparison. As an initial inves-
igation, this study used a cross-sectional design in an
ttempt to identify associations between dysphagia and
oor nutritional status and factors that may impact any
btained association in a population of patients with
cute ischemic stroke.

Materials and Methods

Patients

In all, 76 patients were recruited into the study during
7-month period (May-December 2004). All study par-

icipants were inpatients of the stroke department at a
50-bed tertiary care hospital that serves as a major
eaching hospital for the University of Florida. A neurol-
gist with fellowship training in stroke and cerebrovas-
ular diseases confirmed a diagnosis of ischemic stroke.
ll patients underwent brain imaging (computed tomog-

aphy scan, magnetic resonance imaging, or both) exam-
nations. Patients who had a prestroke history of oropha-
yngeal dysphagia, head/neck surgery or trauma that
ay impact swallowing ability, or concomitant neuro-

ogic disorder that would impact oropharyngeal swal-
owing ability were excluded from this study. The local
nstitutional review board approved this study. All en-
olled patients or their approved proxy signed an in-
ormed consent.

Data Collection

All patients enrolled in this study received stroke-,
ysphagia-, and nutrition-specific evaluations. Stroke-
pecific evaluations were completed by qualified stroke
eurologists (S. S. or N. A.). Dysphagia- and nutrition-
pecific evaluations were completed by a licensed speech
athologist (L. M.) trained in the assessment procedures
sed in this study. The average interval between hospital
dmission and completion of neuroradiologic examina-
ions was 0.22 and 1.2 days for computed tomography
nd magnetic resonance imaging, respectively. On aver-
ge, patients were recruited into the study and completed
linical outcome measure evaluations within 2 days
mean 2.2 days) of being admitted to the stroke depart-

ent. Two thirds (67%) of all clinical evaluations were
ompleted within 2 days of admission to the stroke
epartment and all evaluations were completed within 4
ays. Collectively, patients were evaluated with the clin-

cal outcome measures on an average of 2.82 days after
rehospital recognition of stroke symptoms.
Stroke subtype was classified by the Oxfordshire Com-
unity Stroke Project classification criteria.13 Stroke se-

erity was assessed using the National Institutes of

ealth Stroke Scale (NIHSS).14,15 Obtained scores were t
sed except when this measure was dichotomized. A
ut-off score of 8 was used for dichotomized analyses.
lthough no cut point on this scale is universally ac-

epted, this value was chosen because a score of more
han 8 was used in the National Institute of Neurological
isorders and Stroke recombinant tissue plasminogen

ctivator study to define a severe poststroke neurologic
eficit.16 Functional outcome was measured using the
odified Rankin Scale (mRS)17 and the modified Barthel

ndex (mBI).18 Dichotomized cut-off scores were 3 or
reater for the mRS and less than 12 for the mBI.
Clinical evaluation of dysphagia was completed with

he Mann Assessment of Swallowing Ability (MASA).19

his tool evaluates cognitive, communicative, and motor
spects of a stroke patient’s abilities that may impact
wallowing ability. On this clinical tool, a score of less
han 178 identifies patients with clinical symptoms and
igns of dysphagia. The scoring system and ability to
etect dysphagia for this clinical tool have been validated
gainst instrumental assessment of dysphagia by video-
uoroscopy.19 Ability to consume food, liquid, or both by
outh was documented with the Functional Oral Intake

cale (FOIS).20 This is a 7-point ordinal scale that de-
cribes the typical functional oral intake of patients with
troke and dysphagia. When this scale was dichoto-
ized, a score below 6 of a maximum of 7 was used to

ndicate limitations in oral intake of food and liquid.
Nutrition-specific evaluations included measures of

ody mass index (BMI) and percent body fat in combi-
ation with completion of the Mini Nutritional Assess-
ent (MNA). When dichotomized, a BMI less than or

qual to 18.0 represented patients in the poor nutrition
ategory. A BMI of more than 30 represented patients in
he obese category. Percent body fat was calculated from
-site skinfold measurement. Lange skinfold calipers
ere used to make these measurements. From male pa-

ients, skinfold measurements were obtained from lateral
hest, abdomen, and thigh. For female patients, skinfold
easurements were obtained from triceps, suprailiac re-

ion, and thigh. Body fat percentages were used as a
eneral assessment of nutritional status reflected in body
omposition. These values were not dichotomized. Finally,
he MNA was used as a standard, validated clinical evalu-
tion of nutritional status.21 On this assessment tool, a score
f less than 23.5 indicates poor nutritional status.
Other patient demographic and medical variables were

ompleted from chart review. These variables are listed
nd defined in Table 1.

Statistical Analyses

Patient demographic variables were described by mean
nd variance statistics for continuous variables or preva-
ence statistics for categorical variables. Correlation analyses

ere used to examine potential relationships among con-

inuous variables. Subgroups were identified based on dys-
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M.A. CRARY ET AL.166
hagia and nutrition cut-off scores on clinical protocols
MASA and MNA). Demographic variables were then ex-
mined between subgroups using odds ratio (OR) with 95%
onfidence interval (CI) to identify any variable significantly
ssociated with dysphagia or poor nutritional status as
efined in this study. All statistical analyses were com-
leted using software (SPSS, Version 12.0, Chicago, IL).

Results

Descriptive data for continuous variables are pre-
ented in Table 2. Descriptive data for categorical vari-
bles are presented in Table 3. Scores from the NIHSS,
BI (Table 2), and mRS (Table 3) identified this patient

roup as moderately impaired. The majority of strokes
Table 3) were partial anterior circulation infarcts with
ower numbers of patients demonstrating total anterior

Table 1. Patient demographic an

Variable Abbreviation

Age NA Age, y
Sex NA Male o
Race NA Caucas
Marital status NA Living
Prior stroke NA Patient
Diabetes mellitus NA One of

• Fa
• 2-
• On

tre
Chronic hypertension Hypertension One of

• Sy
pr
re

• H
Smoking NA Patient

recen
tobac

Alcohol NA Patient
medi

Coronary artery disease CAD One of
• H
• H
• H

an
Atrial fibrillation AFIB Atrial fi

medi
Hyperlipidemia NA One of

• To
• LD
• Ta

Intervention with thrombolysis rTPA Whethe

NA, Not applicable; CAD, coronary artery disease; CABG, co
ipoprotein; rTPA, recombinant tissue plasminogen activator.
irculation infarcts. l
Sex was approximately equally distributed within this
ample, as was race and marital status, although slightly
ore Caucasian patients and slightly more patients who
ere not married at the time of stroke were recruited into

he study (Table 3). Diabetes mellitus was identified in
3% of patients, but chronic hypertension was more
revalent at 76%. The majority of patients did not report
xtensive tobacco or alcohol use. Few patients had histo-
ies or clinical findings of coronary artery disease or atrial
brillation, but 37% had identified hyperlipidemia. Intra-
enous thrombolytic therapy with tissue plasminogen
ctivator was administered to 9% of this sample (Table 3).
Table 4 presents dichotomized data from dysphagia,

utrition, and stroke severity variables. Just more than
alf (52.6%) of the sample was identified as demonstrat-

ng dysphagia based on the MASA examination with 50%
emonstrating some limitation in oral intake of food and

ical variables from chart review

Description

le
rican American, other
or with a spouse at the time of stroke
did not have a history of a stroke before the current event

llowing:
plasma glucose �126 mg/dL
ral glucose tolerance test �200 mg/dL
ication for diabetes mellitus or documented prior
t for diabetes mellitus

llowing:
blood pressure �140 mm Hg or diastolic blood
�90 mm Hg based on the mean of at least two
conducted on two different days

of treatment for chronic hypertension
king or using smokeless tobacco at the time of stroke or

ithin a few months) quit smoking or using smokeless

tified as using excessive alcohol as documented in
rt
llowing:
of angina
of myocardial infarction
of coronary artery intervention such as CABG or
sty
ion identified on electrocardiogram or documented in
ords
llowing:
olesterol 200-239 mg/dL
lesterol 130-159 mg/dL
medication for hyperlipedemia

ot patients were treated with rTPA

artery bypass graft; AFIB, atrial fibrillation; LDL, low-density
d med

r fema
ian, Af
alone
did or
the fo
sting
hour o

med
atmen
the fo
stolic
essure
adings
istory
is smo
tly (w
co
is iden
cal cha
the fo

istory
istory
istory
giopla
brillat

cal rec
the fo
tal ch
L cho

king a
r or n

ronary
iquid as reflected in the FOIS. Based on the MNA, just
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DYSPHAGIA AND NUTRITIONAL STATUS POSTSTROKE 167
ore than a quarter of the patients (26.3%) were classified
s having poor nutritional status at the time of admission.
owever, BMI scores identified a much smaller percent-

ge of malnourished patients (1.3%). BMI scores indi-
ated that 31.6% of this sample was obese. Stroke impair-
ent as measured by the NIHSS, mRS, and mBI suggest

hat approximately half of this sample demonstrated at
east moderate impairment.

Table 5 presents results of correlation analyses among
ontinuous variables for stroke severity, dysphagia, and
utritional status. Both dysphagia measures (MASA,
OIS) correlated significantly with stroke severity mea-
ures (NIHSS, �0.576, �0.516; mRS, �0.656, �0.561; mBI,
.559, 0.498), but not with any measure of nutritional
tatus (MNA, 0.029, �0.055; percent body fat, 0.146, 0.123;
MI, 0.223, 0.185). Likewise, none of the nutritional mea-
ures (MNA, percent body fat, BMI) correlated signifi-
antly with any of the stroke severity measures. The
troke severity measures correlate with each other as do
he dysphagia measures. Results from the MNA correlate

ith BMI results but not with percent body fat. BMI does
orrelate with percent body fat.

Table 6 presents results of association analyses among
ategorical (dichotomized) variables for dysphagia and
oor nutritional status. Only 4 variables are significantly
ssociated with the presence of dysphagia. Scores on the
RS (OR 12.3, 95% CI 3.2-47.4), NIHSS (OR 4.6, 95% CI

.6-13.1), mBI (OR 5.6, 95% CI 2.0-15.5), and FOIS (OR
9.2, 95% CI 8.4-101.8) are significantly associated with
ysphagia. Other variables (sex, hypertension, smoking,
lcohol use, atrial fibrillation, and total anterior circula-
ion infarcts) revealed elevated ORs suggesting trends of
ssociation with dysphagia; however, these were not
tatistically significant. Treatment with recombinant tis-
ue plasminogen activator or low BMI were not analyzed
ith these procedures owing to empty cells in the 2 � 2
atrix.
Only a single variable, smoking, was significantly as-

ociated with poor nutritional status as defined in this
tudy (OR 4.1, 95% CI 1.3-13.5). Additional variables

Table 2. Descriptive data for continuous variable

Variable Mean SD

Age, y 66.2 11.8
NIHSS 7.3 5.9
mBI 9.6 6.7
MASA 169.4 27.8
MNA 24.9 3.8
Fat, % 30.0 6.0
BMI 27.7 5.3

NIHSS, National Institutes of Health Stroke Scale; mBI, modifie
ini Nutritional Assessment; %Fat, percent body fat; BMI, body
mBI, coronary artery disease, hyperlipidemia, and total/ r
artial anterior circulation infarcts) revealed elevated
Rs suggesting trends of association with poor nutri-

ional status; however, these were not statistically signif-
cant. Low BMI or posterior circulation syndrome (POCS)

ere not analyzed with these procedures owing to empty
ells in the 2 � 2 matrix.

Discussion

This study found no significant associations between
ysphagia and nutritional status in a sample of patients
ith acute ischemic stroke at the time of initial hospital-

zation for their stroke. Furthermore, although dysphagia
as related to stroke severity, nutritional status was not.
he primary nutritional outcome measure in this study,

he MNA, may be a better indicator of premorbid nutri-
ional status than nutritional changes after stroke. Items
n the MNA include dietary changes, weight loss, and
tress factors that may have occurred 3 months before the
valuation. In addition, the MNA includes anthropomor-
hic measures such as BMI, midarm circumference, and
alf circumference. These measures would not be ex-
ected to reflect rapid changes in nutritional status as

hey rely on physical changes in weight or body fat that
re reactive to a prolonged state of poor nutrition. In fact,
n the current study, these measures underestimated nu-
ritional deficits relative to the MNA, likely as a result of
he singular focus inherent in BMI and percent body fat

easures. Other items in the MNA, specifically pressure
ores or skin ulcers, also reflect more chronic nutritional
roblems. Therefore, although the MNA has demon-
trated a strong relationship with both energy intake (r �

.50, P � .001) and serum albumin (r � 0.71, P � .001), it
ay not be sensitive to potentially rapid changes in

utritional status. In this regard, the MNA is similar to
he Subjective Global Assessment that has been used
ecently to study the impact of premorbid nutritional
tatus on stroke outcome.5 Our results would suggest
hat premorbid nutritional status, as defined by MNA

ined from 76 patients with acute ischemic stroke

% CI Minimum Maximum

.4-69.1 36 87

.9-8.8 0 22

.0-11.2 0 20

.8-176.1 91 200

.0-25.8 15 30

.6-31.5 10 40

.4-29.0 17 44

el Index; MASA, Mann Assessment of Swallowing Ability; MNA,
ndex; CI, confidence interval.
s obta

95

63
5
8

162
24
28
26

d Barth
esults, does not impact either stroke severity at stroke
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nset or the presence or severity of acute poststroke
ysphagia.
The lack of association between nutritional status and

ysphagia is in agreement with earlier findings in acute
troke reported by Davalos et al,4 who identified no
utritional differences between patients with and with-
ut swallowing problems at admission. These investiga-
ors used a combination of blood serum markers (serum
lbumin) and anthropomorphic markers (triceps skinfold
nd midarm muscle circumference) to estimate nutri-
ional status. Likewise, preliminary results from the
OOD Trial7 reported no descriptive differences in the
ercent of patients with swallowing impairment among
ndernourished, normal weight, and overweight patients
ith stroke. These investigators used various combina-

ions of clinical impression, anthropomorphic measures,
nd blood serum markers to assess nutritional status
ithin an average time interval of 7 days after stroke

ymptom onset. No other studies have examined poten-
ial relationships between swallowing ability and nutri-
ional status in the patient with acute stroke. Thus, the
esults of the current study in combination with prior
nvestigations suggest that nutritional status is not re-
ated to the presence of dysphagia in the patient with
cute stroke at the time of hospital admission.
In this study, dysphagia was significantly associated to
ultiple measures of stroke severity. At least one prior

tudy has suggested that stroke severity was an impor-
ant predictor of dysphagia. Mann and Hankey22 re-
orted that disabling stroke as measured by the Barthel

ndex (score � 60 on the full index) was a significant
redictor of dysphagia (assessed by radiographic proce-
ure) in a group of 128 patients with acute stroke. In the

Table 4. Frequency of impairment of dysphagia, nutrition,
and stroke severity variables among 76 patients

with acute ischemic stroke

Measure

No. of
patients
impaired

Percent
impaired

Dysphagia (MASA � 178) 40 52.6
Dysphagia (FOIS � 6) 38 50
Nutrition (MNA � 23.5) 20 26.3
Nutrition (BMI low � 18) 1 1.3
Nutrition (BMI high � obese � 30) 24 31.6
Stroke (mRS � 3) 54 71.1
Stroke (NIHSS � 8) 27 35.5
Stroke (mBI � 12) 40 60.5

MASA, Mann Assessment of Swallowing Ability; FOIS, Func-
ional Oral Intake Scale; MNA, Mini Nutritional Assessment; BMI,
ody mass index; mRS, modified Rankin Scale; NIHSS, National
nstitutes of Health Stroke Scale; mBI, modified Barthel Index.

Individual measures and cut-off scores are identified within
Table 3. Descriptive data for ordinal and categorical variables
obtained from 76 patients with acute ischemic stroke

Variable Level Percent*
No. of
patients

Sex Male 47 36
Female 53 40

Race African 47 36
American
Caucasian 51 39

Marital status Married 38 29
Not married 62 47

Prior stroke Yes 34 26
No 63 48

Diabetes Yes 33 25
No 66 50

Hypertension Yes 76 58
No 22 17

Smoking Nonsmoker 79 60
Smoker or recent

history
20 15

Alcohol Drinker 9 7
Nondrinker 88 67

CAD Yes 15 11
No 84 64

AFIB Yes 11 8
No 88 67

Hyperlipidemia Yes 37 28
No 62 47

Stroke type
(OCSP)

TACS 11 8

PACS 50 38
LACS 22 17
POCS 11 8

rTPA Yes 9 7
No 91 69

Modified Rankin
scale

0 4 3

1 5 4
2 18 14
3 24 18
4 32 24
5 16 12

FOIS 1 3 2
2 0 0
3 4 3
4 16 12
5 28 21
6 12 9
7 38 29

CAD, Coronary artery disease; AFIB, atrial fibrillation; FOIS,
unctional Oral Intake Scale; OCSP, Oxfordshire Community
troke Project; TACS, total anterior circulation syndrome; PACS,
artial anterior circulation syndrome; LACS, lacunar syndrome;
OCS, posterior circulation syndrome; rTPA, recombinant tissue
lasminogen activator.
arentheses.
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Table 6. Odds ratio and 95% confidence interval results for categorical variable comparisons
with dysphagia (�/�) and poor nutritional status (�/�)

Comparison

Dysphagia Nutritional status

OR 95% CI OR 95% CI

mRs 12.3 3.2-47.4 1.3 0.4-4.3
NIHSS 4.6 1.6-13.1 1.7 0.6-5.0
mBI 5.6 2.0-15.5 2.6 0.8-8.0
rTPA —* — 2.1 0.4-10.2
Prior stroke 0.5 0.2-1.2 0.7 0.2-2.0
Sex 1.9 0.8-4.8 0.6 0.2-1.7
Marital status 1.2 0.5-3.0 1.1 0.4-3.0
Race 1.0 0.4-2.4 0.8 0.3-2.2
Diabetes 0.6 0.2-1.5 0.8 0.3-2.4
Hypertension 1.3 0.5-3.9 0.5 0.2-1.4
Smoking 2.1 0.6-6.7 4.1 1.3-13.5
Alcohol 6.2 0.7-54.0 1.0 0.2-5.8
CAD 0.4 0.1-1.4 1.6 0.4-6.1
Afib 1.6 0.3-7.1 1.0 0.2-5.9
Hyperlipidemia 0.7 0.3-1.7 1.5 0.5-4.2
Poor nutrition 1.0 0.4-2.8 — —
Dysphagia — — 1.0 0.4-2.8
FOIS 29.2 8.4-101.8 0.9 0.3-2.5
Obesity 0.4 0.1-1.1 0.4 0.1-1.3
Bamford type (OCSP)
TACS 3.7 0.8-19.2 2.3 0.5-9.4
PACS 0.8 0.3-1.9 1.6 0.6-4.4
LACS 1.1 0.4-3.1 0.7 0.2-2.5
POCS 0.5 0.1-2.3 —† —

mRs, Modified Rankin scale; NIHSS, National Institutes of Health Stroke Scale; mBI, modified Barthel Index; rTPA, recombinant tissue
lasminogen activator; CAD, coronary artery disease; Afib, atrial fibrillation; FOIS, Functional Oral Intake Scale; OCSP, Oxfordshire Community
troke Project; TACS, total anterior circulation syndrome; PACS, partial anterior circulation syndrome; LACS, lacunar syndrome; POCS, posterior
irculation syndrome.

Continuous and ordinal variables were dichotomized using accepted or clinically plausible cut points for this analysis.
*Could not compute OR for rtPA or BMI undernutrition (�18) secondary to empty cells in the 2 � 2 matrix.
Table 5. Correlations among outcome measures for dysphagia, nutritional status, and stroke severity
in 76 patients with acute ischemic stroke

MASA FOIS MNA %Fat BMI Age NIHSS mRS mBI

MASA .837* �.029 .146 .223† �.038 �.576* �.656* .559*
FOIS �.055 .123 .185 �.079 �.516* �.561* .498*
MNA .205 .287* .063 �.116 �.131 .001
%Fat .478* �.030 .100 �.104 �.175
BMI �.262* �.060 �.083 .056
Age �.125 .112 �.246*
NIHSS .727* �.614*
mRS �.671*

MASA, Mann Assessment of Swallowing Ability; FOIS, Functional Oral Intake Scale; MNA, Mini Nutritional Assessment; %Fat, percent body
at; BMI, body mass index; NIHSS, National Institutes of Health Stroke Scale; mRS, modified Rankin Scale; mBI, modified Barthel Index.

*Significant beyond the .05 level.
†Could not compute OR for BMI undernutrition (�18) or POCS secondary to empty cells in the 2 � 2 matrix.
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urrent study, all indices of stroke severity (NIHSS, mRS,
nd mBI) were significantly associated with the presence
f dysphagia. The mRS demonstrated the strongest asso-
iation (OR 12.3, 95% CI 3.2-47.4). Although the current
tudy design does not allow for specific interpretation of
his observed association, recent literature implicates pos-
ible contributing mechanisms. Heckmann et al23 have
dentified an association among dysphagia (assessed clin-
cally), stroke severity (NIHSS), and hypogeusia in pa-
ients with acute stroke. These investigators speculated
hat taste deviations might contribute to reduced intake
f food, liquid, or both; an observation consistent with
OIS results in the current study. Certainly, potential
ssociations among swallowing ability, stroke severity,
hemosensory status, food/liquid intake, and nutritional
tatus merit further study.

Nutritional status did not correlate or associate with
ny of the stroke severity measures. Conversely, Davalos
t al4 reported that malnourished status was significantly
ssociated with stroke severity (Canadian Stroke Scale

5) at admission. The criteria for malnourishment in
heir study was either low serum albumin or triceps
kinfold or midarm circumference less than the 10th
ercentile of their reference population. These investiga-

ors did not account for potential premorbid functional
imitations that might impact their measures. Perhaps
educed premorbid nutritional status contributed to the
everity of stroke-related impairment in their sample.
owever, Davis et al5 found that stroke severity as mea-

ured by the NIHSS was not associated with premorbid
utritional status as measured by the Subjective Global
ssessment in patients with acute stroke. These investi-
ators did use a premorbid mRS (�3) to identify a sig-
ificant association with premorbid nutritional status
easured by the Subjective Global Assessment. One sug-

estion is that premorbid functional level may impact
utritional status preceding stroke. This observation may
e supported by the finding in the current study that
moking was the only premorbid variable significantly
ssociated (OR 4.1, 95% CI 1.3-13.5) with poor nutritional
tatus as measured by the MNA. In prior research, smok-
ng has been associated with poor nutritional status and

ith increased risk of ischemic stroke.24,25

A strength of this study was the inclusion of standard
linical assessment protocols for both dysphagia and
utritional assessment. MASA was specifically devel-
ped and validated to assess dysphagia in patients post-
troke.19 This clinical assessment has been validated
gainst videofluoroscopic findings in patients with stroke
nd demonstrates good sensitivity and specificity in the
dentification of both dysphagia (Sensitivity [SE]-73,
pecificity [SP]-89) and aspiration (SE 93, SP 63). Evalu-
tion of the recommended cut point for dysphagia (�178)
evealed that this clinical assessment is able to discrimi-
ate between patients with and without swallowing dif-

culties (SE 71, SP 72). The positive predictive value of a i
ASA score less than 178 for predicting any videofluo-
oscopic evidence of dysphagia was 81.7%, demonstrat-
ng acceptable predictive ability in comparison with
ideofluoroscopy. The MASA is a commonly used tool
hat is widely accepted and accessible for replication
fforts.

Similar to the MASA, the MNA was developed and
alidated to assess nutritional status in elderly patients.
owever, this tool has not been specifically validated for
se in patients poststroke. Thus, although validated and
ccessible methods were used for both dysphagia and
utritional assessments, this study was the first attempt

o use the MNA to evaluate nutritional status in a sample
f patients poststroke. One result of that application is the

mplication that this tool may be biased toward premor-
id factors (e.g., mobility, weight loss, dietary habits) that

mpact nutritional status in the patient with stroke at the
ime of hospitalization. This implication is one potential
imitation of the current study. A similar argument may
e applied to both BMI and percent body fat. These
ethods may be relatively insensitive to very rapid

hanges in nutritional status.
Davalos et al4 reported that nutritional indices deteri-

rated during the first week poststroke. This finding is
onsistent with many observations of nutritional decline
fter stroke.3,4,8 In addition, poor nutritional status, like
ysphagia, is often associated with poorer stroke outcome
nd with measures of severity and other comorbidities
ubsequent to the immediate poststroke period.4-6 It is
onceivable that in the immediate poststroke period, nu-
ritional status is more representative of premorbid status
nd that with time, nutritional decline results from
troke-related factors, including dysphagia. From this
erspective, combining assessments that identify rapid
utritional changes with techniques that reflect more

ong-term nutritional status and investigating additional
ariables that have the potential to impact nutritional
tatus would prove beneficial.

Conclusion

This study found no significant relationship between
ysphagia and nutritional status in patients with isch-
mic stroke at hospital admission. Furthermore, although
ysphagia was significantly related to stroke severity,
utritional status was not. The potential influence of
restroke parameters such as acute and chronic medical
onditions, social history, and dietary history must be
onsidered when evaluating nutritional status at admis-
ion. Early identification of dysphagia and nutritional
eficits is important as both are prevalent in patients with
cute ischemic stroke and both are related to unfavorable
utcomes. In addition, it will be imperative to pursue

ongitudinal studies of dysphagia and nutritional status in
troke survivors to more fully understand the potential

nteraction of these two dynamic morbidities, factors that
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nfluence their presence and severity, and their combined
mpact on longer-term stroke outcome. Finally, interven-
ions that improve swallowing ability may enhance the
utritional status of patients with ischemic stroke. These

nterventions could potentially reduce morbidity and
ortality associated with ischemic stroke.26
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