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Influence of Dysphagia on
Short-Term Outcome in Patients
with Acute Stroke

ABSTRACT

Maeshima S, Osawa A, Miyazaki Y, Seki Y, Miura C, Tazawa Y, Tanahashi N:

Influence of dysphagia on short-term outcome in patients with acute stroke. Am J

Phys Med Rehabil 2011;90:316Y320.

Objective: The aim of this study was to determine whether dysphagia present

at initial swallowing evaluation is associated with the type of diet eaten at the time

of discharge and the location to which the patient is transferred after discharge.

Design: A total of 409 newly diagnosed acute stroke patients were studied.

Results: After hospital discharge, 140 patients returned home, 250 were

transferred to another hospital for rehabilitation, and 7 were admitted to a nursing

home. Twelve patients died. A total of 205 patients were on a regular diet, 96

were receiving a dysphagia diet, and 96 were on enteral feeding at discharge. A

total of 90.7% (127/140) of patients who were discharged home were on a

regular diet. Most of the patients on a dysphagia diet or enteral feeding could not

return home. The scores of the functional independence measure were higher in

the patients who returned to their homes than in other groups.

Conclusions: Although it is necessary to indicate other factors, such as the

physical status to establish better rehabilitation networks, clinical assessment of

swallowing in acute stroke is very important to determine whether the patients

can go home directly.
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A large percentage of stroke patients experience
difficulties with eating food and swallowing during
the acute phase, and the existence and severity of
such have a significant effect on where the patient
is transferred after discharge.1Y3 There are various
factors influencing the outcome of stroke patients.
If patients have good mobility and swallowing
function, many of them can be discharged home
with the help of their caregivers and family
members. To effectively ensure regional coopera-
tion between medical institutions to allow patients’
to return home, it is necessary to share information
about dysphagia and to predict the functional
prognosis as soon as possible after the onset of
stroke.4,5 Therefore, we conducted this study with
the hypothesis that dysphagia would significantly
affect patient outcome. This study examined the
relationship between the evaluation of swallowing
during the acute phase of stroke and both the type
of food eaten at the time of discharge and the
location to which the patient is transferred after
discharge.

METHODS
Patients

We evaluated 409 patients with cerebral in-
farction and hemorrhage in the acute phase of
stroke for which rehabilitation was requested from
April 2007 to March 2008. Patients with a transient
ischemic attack, subarachnoid hemorrhage, or se-
verely impaired consciousness (coma state) were
excluded. The mean (SD) age was 67.8 (12.9) yrs.
All subjects were aware of the purpose of this study
and were cooperative. Approval from the institu-
tional review board and informed consent were
obtained for each subject.

Procedure
A repetitive saliva swallowing test (RSST)6 and

a modified water swallowing test (MWST)7 were
performed for initial swallowing evaluation at bed-
side (see Appendix). These are excellent screening
methods for swallowing functions without using
videofluoroscopy (VF), and these results are highly
correlated with the assessment of VF.8 In addition,
they are strongly recommended by the Japanese
Guidelines for Stroke Management.9

Patients in the acute phase of stroke in this
study were classified as having normal swallowing
function if the RSST within 30 secs was 3 or greater
and the MWST was 4 or greater and as having
swallowing impairment if the RSST within 30 secs
was 2 or lower or the MWST was 3 or lower.6Y8

A patient had a meal (regular diet) provided
that he/she did not have any problems in either
swallowing test. On the other hand, if a patient had
any problems in these bedside tests, their swallow-
ing function was examined using VF to determine
whether they could eat (dysphagia diet) or not
(enteral feeding).

The patients in whom screening had revealed
abnormal swallowing function received oral care
for the prevention of pneumonia as nonYeating
training. When the patients’ systemic conditions
became stable, they underwent VF to assess whether
they could tolerate oral intake. Eating training
was started when VF demonstrated that the patients
could swallow without aspiration by changing food
textures and the ways of swallowing. After that, 70%
or more patients could take nutrition orally for
three consecutive days, and for those who showed
no signs of aspiration (fever, increased cough, and
decreased oxygen saturation as measured by pulse
oximetry), the texture of the diet was gradually in-
creased for swallowing training from jelly to paste,
mousse, and rice gruel, and these patients under-
went repeat VF as required to determine the texture
of foods.

The activities of daily living (ADL) were as-
sessed by the functional independence measure.

Patients were classified into three groups ac-
cording to the type of diet at the time of discharge:
regular diet, dysphagia diet, and enteral feeding.
The relationship between this classification and the
clinical features were included in the first evalua-
tion; ADL and the location of transfer after dis-
charge were then investigated.

The W
2 test and analysis of variance were used

for the statistical analysis.

RESULTS
The stroke was caused by cerebral infarction

in 256 patients and cerebral hemorrhage in 153
patients. The mean (SD) time from the onset of
stroke to the initial evaluation was 4.4 (5.5) days.
Recurrent conditions were experienced in 40
patients. Supratentorial lesions were observed in
337 patients and infratentorial lesions were seen
in 53 patients; 15 patients had both supratentorial
and infratentorial lesions.

A total of 140 patients returned to their home,
250 patients were transferred to another hospital
for rehabilitation, 7 patients went to a nursing home,
and 12 patients died. The deaths were caused by re-
current stroke or severe infections, and those who
were discharged to a nursing home had been in a
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nursing home since before the onset of the disease
for family reasons. The length of stay at this hos-
pital was 14.5 T 9.1, 23.0 T 16.1, 25.1 T 9.0, and
24.2 T 17.5 days in each of the discharge groups,
respectively. Of the 140 patients who were sent
home upon discharge, 127 (90.7%) were eating a
regular diet. Of the 250 patients transferred to an-
other hospital, 78 (31.2%) were eating a regular
diet, 83 (33.2%) were receiving a dysphagia diet,
and 89 (35.6%) were receiving enteral feeding.
There were more patients who were transferred to
another hospital or nursing home receiving the
dysphagia diet or enteral feeding than patients who
returned to their home (Fig. 1).

Although there were no significant differences
in age, etiology, and lesion among the three groups
of diet type, the groups receiving the dysphagia diet
or enteral feeding had lower functional indepen-
dence measure scores and longer hospitalization
period (Table 1).

Of 168 patients with an RSST of 3 or greater
at the first evaluation, 146 (86.9%) were eating a
regular diet on discharge. Of the 234 patients with
an RSST of less than 3 at the first evaluation,

58 (24.8%) were eating a regular diet on discharge
and 96 (41.0%) found oral intake difficult. Of the
213 patients with an MWST score of 4 or greater,
164 (77.0%) were eating a regular diet on discharge.
Of the 104 patients with an MWST score of 3 or
less, 38 (36.5%) patients found oral intake difficult.
Of 143 patients without abnormalities on the first
swallowing screening test, 129 (90.2%) could eat
a regular diet when discharged from the hospital
(Figs. 2A, C). However, only 100 (69.9%) patients
could be sent directly home upon discharge (Fig. 3).
The functional independence measure scores in
patients who had regular food at discharge were
higher than those in other groups. However, the
patients whose functional independence measure
scores were high could return to their home re-
gardless of their swallowing function (Fig. 4).

DISCUSSION
Stroke is associated with dysphagia. As in

the United States, Japan is also aiming to reduce
length of stay and has promoted medical collabo-
ration, leading to a rapid increase in interest in the

FIGURE 1 Relationship between the type of diet and the location of transfer after discharge.

TABLE 1 Comparison of the clinical features in the three groups

Regular Diet
(n = 206)

Dysphagia Diet
(n = 97)

Enteral Feeding
(n = 106)

Age, yrs 65.5 (12.4) 70.7 (11.3) 70.1 (13.7)
Sex, male/female 141/65 62/35 60/46
Etiology, infarction/ hemorrhage 134/72 62/35 60/46
Stroke onset, first ever/recurrent 187/19 88/9 94/12
Lesion, supratentorial/infratentorial/both 169/27/9 87/15/3 82/11/3
Period of initial evaluation from onset, daysa 3.7 (3.6) 3.8 (3.9) 6.5 (8.7)
Length of stay, daysa 16.7 (14.3) 22.6 (12.3) 25.2 (14.6)
Functional independence measure scorea 92.5 (26.8) 55.5 (28.1) 34.2 (23.2)

Values are mean (SD).
aP G 0.05 by analysis of variance.
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problems of swallowing in acute phase centers.10

Interest in food intake and swallowing disorders
has risen in the last few years, and acute care hos-
pitals have begun to address these issues.1,11,12 A
beside screening test is administered to patients
who have begun rehabilitation to identify dysphagia
as soon as possible, and care is taken to prevent
aspiration. At the same time, it is necessary to de-
termine as soon as possible whether patients may
be sent home or whether they should be trans-
ferred to a rehabilitation hospital to make use of
the regional network between medical institutions.
The present study demonstrated that 90% of

patients who show no abnormalities on the first
swallowing screening test can eat a regular diet
when discharged from the hospital. However, only
70% of such patients could be sent directly home
upon discharge. On the other hand, 30% of the
patients for whom aspiration was suspected at the
first swallowing screening test were able to eat a
regular diet at the time of discharge. Furthermore,
only 20% of such patients could be sent directly
home. These results suggest that the type of diet
that stroke patients will be able to eat upon dis-
charge from the acute care hospital and the desti-
nation after discharge can be roughly predicted

FIGURE 2 Relationship between bedside assessments on admission and the type of diet on discharge. RSST
indicates repetitive saliva swallowing test; MWST, modified water swallowing test.

FIGURE 3 Relationship between the bedside assessment on admission and the outcome on discharge.
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from the first evaluation. However, other feeding
compensation methods such as percutaneous en-
doscopic gastrostomy have already been estab-
lished. Therefore, if patients use those methods and
have better ADL, then they may return to their
home directly from the acute care hospital. From
this point of view, it is very important to check
not only swallowing function but also neurologic
symptoms and ADL.13 In this study, we investigated
the outcome in terms of swallowing function and
ADL. In addition to these, social factors and com-
plications (e.g., chronic obstructive pulmonary
disease, cardiac disease) may also affect the deter-
mination of the outcome. We will perform a mul-
tivariate analysis in the future, taking these factors
into account to establish better medical rehabilita-
tion networks for the long-term treatment of stroke
patients.
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APPENDIX

Repetitive Saliva Swallowing Test (RSST)
The RSST is an assessment of the patient’s

potential to swallow saliva. It is performed by
counting the frequency of swallowing over a 30-sec
period. Fewer than three swallows in 30-s was
considered abnormal (Oguchi, 2000).

ModifiedWater Swallowing Test (MWST)
For the MWST, cold water (3 ml) was placed

on the floor of the mouth using a 5-ml syringe;
placement on the floor of the mouth prevented pre-
mature spillage into the pharynx. The patients were
then instructed to swallow. If the patient was un-
able to swallow or experienced dyspnea coughing,
or wet-hoarse dysphonia after swallowing, a score
was recorded (1 for inability to swallow, 2 for dys-
pnea, and 3 for cough or dysphonia) and the test
was terminated. Otherwise, the patient was asked
to perform two dry (saliva) swallows. If the patient
was able to swallow the water but unable to perform
either of the two dry swallows, a score of 4 was
recorded. If the patient was able to complete the
water and both dry swallows, a score of 5 was re-
corded. The entire procedure was repeated twice
more and the final score was defined as the lowest
score on any trial.

FIGURE 4 Relationship between the activities of daily
living score and the type of diet and loca-
tion of transfer after discharge.
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