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Objective: To investigate the factors predicting oral
feeding ability following acute stroke.

Methods: This retrospective study compared
patients admitted to a stroke care unit in 2 groups:
an oral intake group and a tube feeding group.
The groups were evaluated for 28 items and initial
blood investigation tests, and the results compa-
red. Logistic regression analysis was used to iden-
tify the clinical variables significantly associated
with oral feeding ability.

Results: A total of 255 stroke patients (162 in the
oral intake group and 93 in the tube feeding group)
were admitted to the stroke care unit. Significant
differences were observed between the 2 groups for
20 items. Logistic analysis found that the following
variables were significant in the prediction model:
age, date of initiation of oral feeding, stroke recur-
rence/patient deterioration during hospitalization,
and date of initiation of occupational therapy.
Conclusion: Factors associated with achieving
oral intake among stroke care unit patients were:
young age at time of admission; starting oral intake
early; no stroke recurrence/patient deterioration
during hospitalization; and achieving rehabilitation
of daily activities early during the physical function
recovery stage.
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Stroke is the leading cause of neurogenic dysphagia,
and often leads to aspiration pneumonia. After a ce-

/LAY ABSTRACT )

A stroke care unit is a hospital ward specializing in acute-
stage stroke. Length of stay in the SCU is short. While
some SCU patients achieve oral feeding ability by the
time of hospital discharge or transfer to another hospi-
tal, others do not. In the acute phase of stroke, swal-
lowing status must be confirmed early in order to enable
optimum nutritional management. Therefore, this study
investigated and clarified factors predicting oral intake
ability/incapacity in stroke patients admitted to the
SCU. Stroke patients were divided into 2 groups: those
who were able to achieve nutrition by oral intake only
and those who could not achieve oral intake. Informa-
tion was obtained from electronic medical records, and
several items and data from the initial blood test were
compared, and significant differences were found. Of the
255 patients included in the study, 162 had achieved
nutrition by oral intake. This study found 4 factors asso-
ciated with achieving oral intake in SCU patients. It was
suggested that if the age of onset of stroke is young, the
nutritional status at the time of onset is good, the condi-
tion does not worsen during hospitalization, and reha-
bilitation for daily living can be started early, oral intake
@ay be possible before hospital discharge. j

rebrovascular accident, the incidence of dysphagia has
been reported as 22—65% of cases (1, 2), and even up to
37-78% of cases (database review) (3). The chance of
developing dysphagia is >50% within the first 72 h after
stroke (4). Dysphagia resolves spontancously in many
survivors of acute stroke, while, in some, it resolves
slowly (4, 5). Since half of acute stroke patients recover
from neurogenic dysphagia spontaneously within 14 days
while the other half stay chronic. The various effects of
early intervention in patients with acute stroke have long
been reported (6-8). There is emerging evidence that
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early detection of dysphagia in acute stroke patients not
only reduces complications, but also shortens the length
of hospital stay and overall healthcare expenditure (7, 8).
Evaluation of swallowing status is recommended after
hyperacute treatment (7, 8). Moreover, management of
swallowing, dehydration, and nutritional status is critical
in patients with acute stroke who are admitted to the stroke
care unit (SCU) (9).

In the acute situation, medical professionals rely on
bedside screening tests to determine swallowing status
(10). Numerous screening tools have been developed to
facilitate safe nutritional management of patients in the
acute phase of recovery after stroke; however, there are
few current screening protocols that offer high specifi-
city and sensitivity in predicting aspiration risk, with the
Yale Swallow Protocol having a specificity of 64% and
sensitivity of 100% (10, 11). In the acute phase of stroke,
swallowing status must be confirmed early in order to
enable optimum nutritional management. In addition to
bedside screening of swallowing, it is necessary to de-
termine which factors enable oral intake. Predictors that
affect the resumption of oral intake in stroke patients are
older age, lower body mass index (BMI), and higher white
blood cell count (WBC)(12). In addition, factors related
to the recovery of complete oral intake in patients with
post-stroke syndromes, such as signs of liquid aspiration
and instrumental assessments, such as videofluoroscopic
swallow evaluation, are important in predicting complete
oral intake (13). Although previous studies have reported
on the prognosis of oral intake related to factors in stroke
patients in the subacute period or during the course of
recovery, the factors facilitating oral intake after acute
stroke remain ambiguous. The aim of this study was to
investigate the factors predicting oral feeding ability in
stroke patients admitted to the SCU.

METHODS

This retrospective study included patients discharged from
the SCU from 1 September 2015 to 30 September 2018. The
study was approved by the medical ethics committee of Chiba
Hokusoh Hospital Research Ethics Committee, Chiba, Japan.

Inclusion criteria were: stroke patients admitted to the SCU;
and onset of stroke within 48 h prior to admission.

Exclusion criteria were: death; cerebral aneurysm; subarach-
noid haemorrhage; brain tumour/meningioma; head trauma;
transient cerebral ischaemic attack/suspected cerebrovascular
disease; subdural blood; carotid artery stenting/carotid end-
arterectomy; history of cancer or cancer treatment, history of
Trousseau syndrome; convulsions/epilepsy; need for surgery;
peripheral nervous system diseases (trigeminal nerve, acoustic
nerve, facial nerve); inspection hospitalization; stroke onset
while in another hospital; and others (onset of stroke >48 h
prior to admission, strokes which could not be classified). In
addition, if the number of items in the initial blood investiga-
tion at admission was insufficient, the patients were excluded.

The patients’ clinical data were obtained from electronic medi-
cal records, and common variables that may predict dysphagia
were selected with reference to previous studies (14). Blood
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investigation results were obtained at the time of the first hos-
pitalization. A total of 28 variables were recorded, including:
age; sex; height; bodyweight; body mass index (BMI); outcome;
length of hospitalization; Japan Coma Scale (JCS) (15); type
of stroke; site of lesion; need for brain surgery; endovascular
treatment; use of recombinant tissue-type plasminogen ac-
tivator; history of previous stroke, respiratory disease, heart
disease, previous kidney disease, and diabetes; need for dialysis;
stroke recurrence/patient deterioration during hospitalization;
development of aspiration pneumonia during hospitalization;
oral feeding starting day; the starting day of swallowing eva-
luation; videofluorographic examination of swallowing (VF)
during hospitalization; and the status of aspiration. The dates of
initiation of physical therapy, occupational therapy, and speech
language-hearing therapy, as determined by the doctor, were
recorded. The severity at first admission was assessed using
JCS. Initial swallowing evaluations were performed by doctors
or nurses, and repetitive saliva swallowing test and 3-mL water
swallowing test were used for screening (16, 17). Oral intake
was started if the patient had a profile of 4 or higher, mainly
on the 3-mL water swallowing test. Based on the results of the
swallowing evaluation, the doctor made a decision and started
oral intake. At the start of oral intake, the physician, nurse, and
speech-language-hearing therapist evaluated the intake situa-
tion, and the physician determined whether oral intake should
be continued or interrupted based on the status of cough and
respiratory changes. Patients with a 3-ml water swallowing
test profile of 3 or less were subject to VF, but there were cases
in which VF was not implemented because the stability of the
patient’s general condition and their ability to achieve a sitting
position were prioritized.

Patients who met the criteria were divided into 2 groups.
Patients in these groups were discharged via the SCU and
were identified by their nutritional status at discharge. The oral
intake group was defined as able to obtain nutrition orally, and
the tube feeding group was defined as able to obtain nutrition
by tube feeding only or by a combination of tube feeding and
oral feeding.

Statistical analyses

Statistical analyses were performed using IBM Statistical
Package for Social Sciences ver.25.0 (SPSS, Chicago, IL, USA).
A p-value <0.05 was considered statistically significant. The
categorical variables were expressed as frequency and com-
pared using the y? test. Continuous variables were expressed
as mean and standard deviation (SD) and compared using the
Mann—Whitney U test. Continuous variables were analysed
by Pearson’s correlation analysis and Spearman’s correlation
analysis. Logistic regression analysis was performed to identify
the clinical variables that were significantly associated with oral
feeding ability in patients with acute stroke. The dependent vari-
able in the logistic regression analysis is the availability of oral
feeding ability (yes/no). A regression model using increasing
variables by likelihood ratio was used to identify independent
predictors of oral feeding ability. Categorical and continuous
variables that were significant (p<0.05) were included in the
model as the desired predictors.

RESULTS

Actotal of 255 patients fulfilled the study criteria. Of these,
162 (63.5%) were in the oral intake group and 93 (36.5%)
in the tube feeding group. A flow chart of the patient
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September 1, 2015, to September 30, 2018.
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Fig. 1. Patient selection flow diagram. SCU: stroke care unit.

selection process is shown in Fig. 1. Exclusion criteria
are shown in Table I. Problems with oropharyngeal swal-
lowing before stroke onset were not considered in the ex-
clusion criteria because this data were not available. There
were significant differences in 20 variables between the
oral intake and tube feeding groups (Table IT). The mean
number of days required to achieve oral intake in the oral
intake group was 4.0+£5.3 (median 2 days; range 0—31
days), while that in the tube feeding group was 15.2+12.3
(median 11 days; range 1—54 days). In the tube feeding
group, of the 10 patients (10.8%) who underwent VF, 3
(3.2%) developed aspiration. The variables that correlated
well with the date of initiation of oral feeding were the
number of days of hospitalization (r=0.52, p<0.01) and
the dates of initiation of swallowing evaluation (r=0.62,
<0.01), occupational therapy (r=0.41, p<0.01), and
speech-language-hearing therapy (r=0.56, p<0.01).
The mean length of hospitalization was 28.5+9.5 days
in the oral intake group and 36.24+13.2 days in the tube
feeding group. Based on JCS, there were 44 patients

Table I. Exclusion criteria diagnosis (n=1,049)

Diagnosis n %
Death 107 10.2
Cerebral aneurysm 172 16.4
Subarachnoid haemorrhage 78 7.4
Brain tumour/meningioma 98 9.3
Head trauma 93 8.9
Transient cerebral ischaemic attack/suspected

cerebrovascular disease 41 3.9
Subdural blood 20 1.9
Carotid artery stenting/carotid endarterectomy 31 3
Cancer history or treatment, Trousseau syndrome 49 4.7
Convulsions/epilepsy 43 4.1
Surgery purpose 39 3.7
Peripheral nervous system diseases (trigeminal nerve,

acoustic nerve, the facial nerve) 84 8
Inspection hospitalization 12 1.1
Onset of stroke while in another hospital 63

Other (patients who are more than 48 h since onset, those

who cannot be classified) 119 114

(27.2%) with clear awareness in the oral intake group and
33 patients (35.5%) with severe grade 3 in the tube feeding
group. In addition, 17 patients (18.3%) in the tube feeding
group required brain surgery. In the tube feeding group,
stroke recurrence/patient deterioration during hospitali-
zation was noted in 18 patients (19.4%), and aspiration
pneumonia during hospitalization developed in 13 patients
(14%). Rehabilitation interventions were initiated in the
form of physical therapy (1.4+0.7 vs 2.1+1.8 days), oc-
cupational therapy (4.9+£4.5 vs 6.7+6.2 days), and speech-
language-hearing therapy (5.7+4.7 vs 10.5+10.2 days)
in the oral intake and tube feeding groups, respectively.
The results of the initial blood investigations at the
time of admission are shown in Table ITI. There were
significant differences in 11 parameters between the 2
groups. The albumin (Alb) level tended to be lower in the
tube feeding group (3.9+0.3 g/dl) than in the oral intake
group (4.1+0.3 g/dl). BMI also tended to be lower in the
tube feeding group. The D-dimer level was significantly
different between the oral intake (1.0+0.7 pg/ml) and
tube feeding (1.8+1.8 pg/ml) groups. The number of
patients with atherothrombosis and cardioembolic stroke
were 27 (16.7%) and 33 (20.4%) in the oral intake group
and 9 (3.5%) and 30 (32.3%) in the tube feeding group,
respectively. The parameters that correlated well with age
were the Alb levels (r=—0.446, p<0.01), alanine ami-
notransferase levels (r=—0.434, p<0.01), red blood cell
(RBC) count (r=—0.465, p<0.01), and D-dimer levels
(r=0.447, p<0.01). The parameters that correlated well
with bodyweight were RBC count (r=0.471, p<0.01),
haemoglobin levels (r=0.477, p<0.01), and haematocrit
levels (r=0.47, p<0.01). The parameter that correlated
with BMI was RBC count (r=0.408, p<0.01). The pa-
tients in the tube feeding group were older (74.2+11.6
years) than those in the oral feeding group (66.5+13.2
years), while the bodyweight and BMI of the tube feeding
group were less than those of the oral feeding group.
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Table II. Comparison of 28 variables between oral intake group and tube feeding group

Variables Oral intake group (n=162) Tube feeding group (n=93) p-value
Age, years, mean (SD) [95% CI] 66.5 (13.2) [63.4-69.7] 74.2 (11.6) [70.1-78.4] <0.001%**
Sex (male/female), n (%) 111/51 (68.5/31.5) 47/46 (50.5/49.5) 0.004**
Height, cm, mean (SD) [95% CI] 160.7 (8.8) [158.6-162.8] 159.9 (10.1) [156.4-163.6] 0.003**
Weight, kg, mean (SD) [95% CI] 65 (14.6) [61.5-68.5] 57.2 (12.8) [52.7-61.8] <0.001%*
Body mass index, BMI, mean (SD) [95% CI] 25 (4.4) [24-26.1] 24.1 (4.6) [20.9-23.4] <0.001**
QOutcome, n (%)
Home 46 (28.4) 0 (0) <0.001**
Convalescent ward 115 (71) 66 (71)
Medical treatment ward 1(0.6) 27 (29)
Length of hospitalization, days, mean (SD) [95% CI] 28.5 (9.5) [26.2-30.8] 36.2 (13.2) [31.5-40.8] <0.001**
JCS (Japan Coma Scale), n (%)
JCS 0 44 (27.2) 0 (0) <0.001**
JCS1 81 (50) 26 (28)
Jcs 11 35(21.6) 34 (36.6)
JCS 111 2(1.2) 33 (35.5)
Stroke type, n (%)
Cerebral infarction 28 (17.3) 2(2.2) <0.001**
Cerebral haemorrhage 74 (45.7) 52 (55.9)
Atherothrombotic cerebral embolism 27 (16.7) 9(9.7)
Cardiogenic cerebral embolism 33 (20.4) 30 (32.3)
Lesion site, n (%)
Right 75 (46.3) 42 (45.2) 0.122
Left 79 (48.8) 40 (43)
Both 8 (4.9) 11 (11.8)
Brain surgery, n (%)
Yes 9 (5.6) 17 (18.3) <0.001%*
No 153 (94.4) 76 (81.7)
Endovascular treatment, n (%)
Yes 10 (6.2) 9(9.7) 0.305
No 152 (93.8) 84 (90.3)
Recombinant tissue-type plasminogen activator, n (%)
Yes 18 (11.1) 6 (6.5) 0.220
No 144 (88.9) 87 (93.5)
Previous stroke, n (%)
Yes 18 (11.1) 20 (21.5) 0.025%*
No 144 (88.9) 73 (78.5)
Previous respiratory disease, n (%)
Yes 3(1.9) 2(2.2) 0.601
No 159 (98.1) 91 (97.8)
Previous heart disease, n (%)
Yes 49 (30.2) 23 (24.7) 0.346
No 113 (69.8) 70 (75.3)
Previous kidney disease, n (%)
Yes 8 (4.9) 4 (4.3) 0.540
No 154 (95.1) 89 (95.7)
Previous diabetes, n (%)
Yes 21 (13) 12 (12.9) 0.989
No 141 (87) 81 (87.1)
Dialysis, n (%)
Yes 2(1.2) 2(2.2) 0.463
No 160 (98.8) 91 (97.8)
Stroke recurrence/patient deterioration during hospitalization, n (%)
Yes 8 (4.9) 18 (19.4) <0.001%*
No 154 (95.1) 75 (80.6)
Aspiration pneumonia development during hospitalization, n (%)
Yes 2(1.2) 13 (14) <0.001**
No 160 (98.8) 80 (86)
Oral feeding starting day, mean (SD) [95% CI] 3.9 (5.3) [2.7-5.2] 15.2 (12.3) [10.9-19.6] <0.001%*
The starting days of swallowing evaluation, mean (SD) [95% CI] 3.4 (3.9) [2.4-4.3] 8.2 (11.8) [4-12.4] <0.001**
Videofluorographic examination of swallowing (VF) during hospitalization, n (%)
Yes 5(3.1) 10 (10.8) 0.012*
No 157 (96.9) 83 (89.2)
Presence/absence of aspiration, n (%)
Yes 0 (0) 3(3.2) <0.001%**
No 5(3.1) 12 (12.9)
Unknown 157 (96.9) 78 (83.9)
Starting day of physical therapy, mean (SD) [95% CI] 1.4 (0.8) [1.2-1.6] 2.1(1.8) [1.4-2.7] <0.001%*
Starting day of occupational therapy, mean (SD) [95% CI] 4.9 (4.5) [3.8-6] 6.7 (6.2) [4.5-8.9] <0.001**
Starting day of speech-language-hearing therapy, mean (SD) [95% CI] 5.7 (4.5) [4.9-6.7] 10.5 (10.2) [7-7.3] <0.001%*

Data are presented as mean (SD), 95% CI: %2 test, Mann-Whitney U test. 95% CI: 95% confidence interval. Significant differences: *p <0.05 and **p <0.01.
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Table III. Comparison of blood test results admission between oral intake group and tube feeding group

Oral intake group (n=162) Tube feeding group (n=93)
Parameter Mean (SD) [95% CI] Mean (SD) [95% CI] p-value
Total protein, g/dl 7.1 (0.6) [7-7.2] 7 (0.6) [6.8-7.2] 0.401
Albumin, g/dl 4.1 (0.3) [4-4.2] 3.9 (0.3) [3.8-4] <0.001%*
Albumin/globulin ratio 1.4 (0.2) [1.3-1.4] 1.3(0.2) [1.2-1.4] 0.052
Blood urea nitrogen, mg/dl 19.2 (23.4) [13.6-24.8] 17.0 (5.2) [15.1-18.8] 0.133
Creatinine, mg/dl| 0.9 (0.8) [0.7-1.1] 0.8 (0.3) [0.7-0.9] 0.684
Estimated glomerular filtration rate 69.8 (21.2) [64.7-74.9] 69.8 (24.2) [61.2-78.3] 0.147
Sodium, mmol/I 140.8 (3.6) [140-142] 140.6 (2.6) [139.7-141.5] 0.920
Potassium, mmol/I 3.9 (0.6) [3.8-4] 3.9 (0.4) [3.7-4] 0.076
Chlorine, mmol/I 105 (3.7) [104.1-105.8] 104.8 (3.2) [103.7-105.9)] 0.562
Calcium, mmol/I 9.3 (0.4) [9.2-9.4] 9.2 (0.5) [9-9.4] 0.390
Total bilirubin, mg/dl 0.8 (0.6) [0.6-0.9] 0.8 (1.0) [0.5-1.2] 0.405
Direct bilirubin, mg/dl 0.2 (0.1) [0.1-0.2] 0.3 (0.8) [0.1-0.6] 0.039*
Aspartate aminotransferase, U/L 33.9 (35.2) [25.4-42.3] 31.5(29) [21.2-41.8] 0.087
Alanine aminotransferase, U/L 25.5 (14.3) [22-28.9] 25.2 (36.9) (12.1-38.3] 0.049*
Lactate dehydrogenase, U/L 245.2 (87.2) [224.3-266.2] 233.8 (69.8) [209-258.5] <0.001%*
Creatine kinase , U/L 279.4 (622) [130-428.9] 115.5 (72.3) [89.8-141.1] 0.477
Amylase, U/L 83.1 (37.5) [74.1-92.1] 105.6 (131.1) [59.1-152.1] 0.450
Blood sugar, mg/dl 145.2 (45.0) [134.4-156] 148.6 (51.8) [130.3-167] 0.118
C-reactive protein, mg/dl 0.4 (1.1) [0.2-0.7] 0.7 (1.6) [0.1-1.3] 0.055
White blood cell, x103/yl 8.3 (3.0) [7.6-9.1] 8.8 (3.5) [7.6-10.1] 0.024*
Red blood cell, x104/pl 471.9 (47.3) [460.6-483.3] 436.2 (58.1) [415.6-456.7] <0.001%**
Haemoglobin, g/dl| 14.4 (1.5) [14-14.8] 13.7 (1.8) [13.1-14.3] <0.001**
Haematocrit, % 42.2 (4.0) [41.3-43.2] 39.6 (6.7) [37.2-41.9] <0.004**
Mean corpuscular volume, fl 89.8 (5.5) [88.5-91.1] 92.9 (4.8) [91.2-94.6] <0.001%*
Mean corpuscular haemoglobin, pg 30.6 (2.3) [30.1-31.2] 31.5(1.6) [30.9-32] 0.281
Mean corpuscular haemoglobin concentration, % 34.1 (1.1) [33.8-34.3] 33.9 (0.9) [33.6-34.2] <0.001%**
Platelet, x 104/ul 45.4 (70.8) [28.5-62.5] 43.7 (66.7) [20.1-67.3] 0.797
D-dimer, pg/ml 1.0 (0.7) [0.8-1.2] 1.8 (1.8) [1.2-2.5] <0.001%*

Data are presented as mean (SD) [95% CI]; Mann-Whitney U test. 95% CI: 95% confidence interval. Significant differences : *p<0.05 and **p <0.01.

Logistic analysis found 4 variables to be significant
in the prediction model: age, date of initiation of oral
feeding, stroke recurrence/patient deterioration during
hospitalization, and date of initiation of occupational th-
erapy (Table IV). As inferred from the logistic regression
analysis, stroke recurrence/patient deterioration during
hospitalization correlated significantly with oral intake
(odds ratio 9.332; 95% CI 1.871-46.537; p=0.000).

DISCUSSION

This study investigated the factors correlated with oral
intake in patients discharged from the SCU. The main
findings were: (i) the median period of initiation of
oral feeding was 2 days in the oral intake group, (i7) the
hospital stay was shorter in the oral intake group than in
the tube feeding group, (ii7) the BMI of the tube feeding
group was lower than that of the oral intake group, and
(iv) stroke recurrence during hospitalization and acute
deterioration were strongly associated with nutritional
management by oral intake before discharge.

Table IV. Logistic regression analysis

Oral intake should start as early as possible after a
stroke. This is similar to studies performed in patients
with pneumonia (18). However, a higher incidence of
pneumonia has been observed in patients with dysphagia
who undergo oral intake than in those who undergo tube
feeding (19). Based on these findings, it is crucial to de-
termine the presence of dysphagia early after admission
to the SCU. The variables that correlated with the initia-
tion of oral intake were: duration of hospital stay; date
of evaluation of swallowing; and the dates of initiation
of occupational therapy, and speech-language-hearing
therapy. The frequency of performing VF tests and that
of examining aspiration status was low. In the current
scenario, screening tests are relied upon in the acute
phase (10, 20). Development of a unified screening and
evaluation protocol for swallowing function in the acute
phase is warranted.

The tube feeding group tended to have a more exten-
ded hospital stay. Possible causes were the low level of
consciousness, the incidence of stroke recurrence/patient
deterioration during hospitalization, and concurrent as-

Variables Partial regression coefficient p-value* Odds ratio  Odds ratio 95% CI
Age 0.074 0.007 1.077 1.02 1.137
Oral feeding starting day 0.379 <0.001 1.46 1.268 1.682
Stroke recurrence/patient deterioration during hospitalization 2.233 0.006 9.332 1.871 46.537
Start day of occupational therapy -0.254 0.007 0.775 0.644 0.933
Constant field in the SPSS analysis results -8.113 <0.001

Significant differences: *p <0.01. Hosmer-Lemeshow goodness of fit test: y?=2.941, df=8, p-value =0.938. Model: y>=94.555, df =4, p-value =0.000.

Percentage correct: Overall percentage 91.8%. 95% CI: 95% confidence interval.
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piration pneumonia. It is speculated that alterations in
these conditions tend to delay interventions (occupational
therapy and speech-language-hearing therapy). It has been
reported that 44.7% of stroke patients have moderate to
severe consciousness disorders (21), which are associated
with swallowing functions (22). The dates of initiation
of oral feeding and evaluation of swallowing function
correlated well with oral feeding. Hence, combination
of the evaluation of consciousness level and swallowing
function is important in the acute phase of stroke, and
consciousness-level arousal is important at the start of
oral feeding or swallowing training.

It has been reported that stroke patients in the acute
phase are more likely to develop dehydration and tend
to have poor nutritional status (9). Previous studies have
reported poor clinical and functional outcomes in patients
with ischaemic stroke with poor hydration status on ad-
mission (23, 24). The data from the current study show
that patients who were able to start oral feeding before
discharge had better nutritional status than those in the
tube feeding group. There was no difference in the hydra-
tion status on admission between the 2 groups. However,
the D-dimer level was higher in the tube feeding group,
and the rate of cardiogenic cerebral embolism was 32.3%.
The D-dimer level is reported to be associated with dehy-
dration on admission (25), as well as with the aetiology
of stroke, the size of the damaged area, and the severity
of acute stroke (26, 27). From the correlation between
age, weight and BMI, it is inferred that patients who were
older at the onset of stroke had a lower body weight and a
lower BMI, and these factors tended to delay oral intake.

Four items were listed in the predictive model that al-
lowed oral intake until discharge. Of these, stroke recur-
rence/patient deterioration during hospitalization had a
significant association. This is because recurrent strokes
and acute deterioration of symptoms are more likely to
lead to a reduction in the level of consciousness (28, 29).
In the case of young patients, it is possible that oral intake
can start early after admission to the SCU. Furthermore,
if patients undergo no stroke recurrence/deterioration
during hospitalization and their physical condition reco-
vers to an extent that rehabilitation of daily activities can
be started early, it is suggested to secure nutrition by oral
intake before discharge from the SCU in the acute phase.

STUDY LIMITATIONS

This study examined the factors enabling nutritional sup-
port by oral intake in patients with acute stroke admitted to
the SCU. The study has several limitations. First, JCS was
used to evaluate the consciousness level at the first visit, and
the adoption criteria from the Glasgow Coma Scale (GCS)
and National Institutes of Health Stroke Scale (NIHSS)
were not clear. It was up to the discretion of the attending
physician to decide whether to include the details of GCS
or NIHSS. Secondly, the study did not investigate the level
of consciousness and swallowing functions on the day of
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oral feeding. The level of consciousness was considered to
be a factor in deciding whether oral intake was possible;
however, the details remain unclear. Finally, interpretation
of the results was limited by the relatively small sample
size and retrospective analysis. A large number of patients
were excluded according to the exclusion criteria, and a
large proportion of blood investigation results was missing.
A future prospective study on the progress from admission
to the SCU until discharge, detailing the level of consci-
ousness and swallowing function, and the assessment of
blood investigations over time will help to determine the
ability to start oral feeding after acute stroke.

CONCLUSION

This study examined the factors associated with achieve-
ment of nutritional status through oral intake in patients
admitted to the SCU. Patients who achieved oral intake
were young at the time of admission, could start oral in-
take early, had no stroke recurrence/patient deterioration
during hospitalization, and could develop rehabilitation of
daily activities early during the physical function recovery
stage. Oral feeding may help in ensuring good nutritional
status before discharge in these patients.
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