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Introduction

Stroke management continues to develop.
Providing and monitoring a proper and optimal nutritional
assessment has become an important issue [1].
Approximately, 6—31% of nutritional deficits are present
before the stroke and worsen during hospitalization.
A previous research has shown that post-ischemic
calorie-protein nutritional deficiency is a risk factor for
poor clinical outcomes. Patients consume only 67% of
their daily recommended intake during the first-week
post-stroke and up to 85% of their calorie requirements
during the first few weeks post-stroke [2], [3].

One intervention

patients’ nutritional problems is giving oral nutritional
[4]. Oral

supplementation
supplementation

(ONS)

is a supplement
macronutrients and micronutrients that are widely
used by individuals who cannot meet their nutritional
needs only through an oral diet. Oral nutritional
supplementation may be stated in stroke patients who
can consume food orally but cannot meet sufficient
quantities to meet nutritional requirements or are in a
state of nutritional deficit [4], [5].

Abstract

BACKGROUND: Approximately, 6-31% of nutritional deficits are present before the stroke and worsen during
hospitalization. Besides affecting the patient’'s physical and mental abilities, stroke can also cause a decrease in
nutritional status, which has a major influence on the rate of death and disability. One intervention to overcome stroke
patients’ nutritional problems is giving oral nutritional supplementation. The role of oral nutritional supplementation in
stroke severity in patients with acute ischemic stroke has not yet been extensively studied.

AIM: This study aimed to evaluate the effect of oral nutritional supplementation on the National Institute of Health
Stroke Scale (NIHSS) in patients with acute ischemic stroke.

METHODS: This was an experimental study with a pre- and post-study group method. Twenty-eight patients
with acute ischemic stroke were referred to Adam Malik General Hospital, Medan, Indonesia, and were allocated
randomly into two groups. Fourteen patients as control group received the normal hospital diet and 14 patients as
intervention group received normal hospital diet plus oral nutritional supplementation for 7 days. The NIHSS scores
were assessed on the first day and the eighth day after intervention in each group.

RESULTS: There were significant reductions in NIHSS scores between day 1 and day 8 in both groups (p < 0.001).
The mean delta NIHSS scores were —2.28 + 1.63 and -2.57 + 1.98 in the intervention and control groups, respectively.
There was no significant difference in NIHSS scores between the intervention and control groups (p = 0.682).

CONCLUSION: The effect of oral nutritional supplementation significantly reduced the NIHSS scores in acute
ischemic stroke, but there was no significant difference compared to the normal hospital diet.

Several studies reported the benefit of ONS
supporting daily calorie and nutritional intake, which was
characterized by positive effects on functional aspects
(e.g., increased motor strength), nutritional status
(e.g., weight gain, achievement of daily calorie and
protein targets), and clinical (e.g., reduced incidence
of pressure ulcers, mortality, and shortened hospital
stay) [6], [7]. Macronutrients such as protein in ONS
can help reactivate neural protein synthesis, thereby
increasing neuronal energy and neurotransmitter
function [6]. Micronutrients such as vitamins C and E
act as antioxidants [3], [8]. Zinc, choline, and vitamin B
play a role in neurotransmitter synthesis [9], [10], [11].
Potassium and magnesiumincrease the repair of cellular
energy metabolism, while omega-3 increases cerebral
angiogenesis, which ultimately improves the functional
outcome of ischemic stroke patients [12], [13].

overcome  stroke
nutritional
that contains In contrast to the results of previous studies
that supported the positive effects of oral nutritional
supplementation, the largest clinical trial to date
examining the effect of oral nutritional supplementation on
stroke patients, The Feed or Ordinary Diet (FOOD) trial,
stated that no benefit was found from supplementation.
This study reported no significant differences in mortality
rates and outcomes assessed by mRS (modified Rankin
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Scale) scores between the two groups [14]. Based on
the description above, this study aimed to evaluate
the effect of oral nutritional supplementation on the
National Institute of Health Stroke Scale (NIHSS) score
in patients with acute ischemic stroke.

Methods

Twenty-eight patients with acute ischemic
stroke were randomly included in a randomized,
controlled clinical trial. The participants were selected
from patients referred to Adam Malik General Hospital,
Medan, Indonesia, from March to October 2021. The
inclusion criteria in this study were patients who had
aged more than 18 years old, who was diagnosed
with acute ischemic stroke within 7 days after onset,
confirmed by head CT-scan, who had the NIHSS scores
< 20. On the other hand, patients who had one or more
than one of the following features were excluded from
this study: Patients with malignancy, sepsis, impaired
liver function, and kidney failure.

Patients were assigned into intervention
(n = 14) or control (n = 14) groups randomly using
a random number table. Patients in the control
group received a normal hospital diet. However,
the intervention group participants, in addition to
normal hospital diet, also received oral nutritional
supplementation, commercially available in Indonesia
(Table 1), in the form of milk powder for 7 days of
hospitalization in the amount of 1 serving per day
as a complementary food given between lunch and
dinner. The method of presenting oral nutritional
supplementation is to prepare 200 mL of warm boiled
waterwithatemperature of£ 70°C, thenadd 4 measuring

Table 1: Nutrition fact of oral nutritional supplementation

Nutrition fact Oral nutritional supplementation (one serving per day)

Energy 290 kcal
Protein 159

Fat 59
Carbohydrate 449

Sodium 65 mg
Potassium 710 mg

Vitamin A 30% daily value
Vitamin C 80% daily value
Vitamin D3 8% daily value
Vitamin E 25% daily value
Vitamin B1 50% daily value
Vitamin B2 25% daily value
Niacin 25% daily value
Vitamin B6 30% daily value
Vitamin B12 15% daily value
Folic acid 25% daily value
Pantothenic acid 15% daily value
Calcium 30% daily value

Iron 8% daily value

Phosphor 30% daily value
Magnesium 25% daily value
Zinc 45% daily value

lodine 15% daily value
Selenium 35% daily value
Triglyceride medium 119

Omega 3 0.2g

Omega 6 19

Inulin 3g

Choline 128 mg

spoons (69 g), stir until homogeneously mixed. Oral
nutritional supplementation is not recommended using
hot water, because it can damage the protein. Oral
nutritional supplementation reconstituted within 5 h
should be taken.

The NIHSS scores were evaluated on day 1
and day 8 from the intervention. NIHSS is a systematic
method that provides a quantitative measure of
stroke-induced neurological damage and is generally
designed for patients with acute stroke. The scale
contains 15 items assessing the acute stroke effect
on consciousness, language, eye movements, motor
force, ataxia, and sensorium level. Each item is scored
either on a 3 or 5 point scale, zero indicates the normal
state, and the upper limit is 42.

According to the stroke management
guidelines, all participants received the same treatment
during hospitalization. The study protocol was approved
by The Committee for Medical and Health Research
Ethics, Faculty of Medicine, Universitas Sumatera
Utara, Medan, Indonesia with registration number 415/
KEP/USU/2021.

Statistical analysis

The IBM SPSS® software was utilized to
perform all statistical analyses. Data were expressed
as mean t standard deviation (SD), frequency, and
percentage. In addition, unpaired t-test and Mann-
Whitney U test were utilized to compare quantitative
variables. Moreover, the paired t-test or Wilcoxon
signed-rank test was also used to examine intra-group
changes before and after the intervention. p values <
0.05 were considered statistically significant.

Results

Finally, 14 ischemic stroke patients in the
intervention group and 14 ischemic stroke patients
in the control group were included in the present
study, concerning the inclusion and exclusion criteria,
consisting of 7 (50.00%) males and 7 (50.00%) females
in the control dan intervention group, respectively. The
total participant's mean ages were 58.89 years old.
The baseline characteristics of the patients in the study
group are indicated in Table 2.

Table 2: Baseline characteristics

Variables Total Subject Group
Control (n=14) Intervention (n=14)
Age (years) 58.89+16.89 63.00+18.66 54.79+14.42
Sex
Male 14 (50.0%) 7 (50.0%) 7 (50.0%)
Female 14 (50.0%) 7 (50.0%) 7 (50.0%)
ANIHSS -2.42+1.79 -2.57+1.98 -2.28+1.63

Data are expressed as meanzstandard deviation, frequency, and percentage. A means the difference
between day 1 dan day 8.
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Paired t-test was conducted to assess the
comparison of the NIHSS scores at the beginning
and the end of the study in each group (Table 3). Data
analyses in the control group demonstrated a significant
change of the NIHSS scores (p < 0.001) between day 1
and day 8. A significant reduction of the NIHSS scores
was also found in the intervention group (p < 0.001).
Table 3: Comparison of the NIHSS at the beginning and the end
of the study in patients in the control group and intervention
group

NIHSS changes Evaluation time

Day 1 Day 8

p-value

8.57£2.53 6.00£2.00
9.21£3.64 6.93£3.10

<0.001
<0.001

Control group

Intervention group

Paired t-test.

Intergroup comparison using unpaired t-test
demonstrated that the NIHSS indicated no significant
change (p = 0.682) between the control and intervention
groups during the investigation (Table 4).

Table 4: Comparison of the NIHSS changes between control
and intervention groups during the study

Variable Group p-value
Control Intervention
ANIHSS -2.57 +1.98 -2.28+1.63 0.682
Unpaired t-test. A means the difference between day 1 dan day 8.
Discussion
Patients consume 67% of their daily

recommended intake during the first-week post-stroke
and up to 85% of their calorie requirements during the
first few weeks post-stroke. Individuals with stroke may
be particularly vulnerable to calorie-protein malnutrition
due to various factors that affect their ability or
willingness to self-feed. Cognitive changes to attention,
concentration, and memory may affect eating behaviors
post-stroke. Self-feeding ability may be attenuated
by upper extremity paresis/paralysis, visuospatial-
perceptual deficits, left-right disorientation, hemispatial
neglect, apraxia, and agnosia. Sensory disturbances
and mood disorders, such as depression, may affect
the desire to self-feed [2].

Several other studies have shown that adequate
nutritional support for stroke patients can accelerate the
recovery of neurological dysfunction, preventinfection, and
is expected to reduce the length of hospital stay. A study
conducted by Sato et al. reported that stroke patients who
received higher energy intake (23.5 kcal/kg/day) during
7 days of hospitalization had higher activity daily living
(ADL) at discharge and more patients discharged home
than those with lower energy intake (12.4 kcal/kg/day)
with p < 0.001 [15]. Research conducted by Li et al.
reported that oral nutritional supplementation significantly
increased energy intake (p = 0.02) and increased
appetite (p < 0.001), both in hospitalized patients and in
the community, without reducing the amount of intake
from the meal [16]. Patient compliance with the use of

oral nutritional supplementation was also reported to be
quite high (mean 78%) compared to other methods of
nutritional support [17], [18].

Beyond the positive effects of oral nutritional
supplementation, this study results reported no
significant difference in the NIHSS scores between the
control and intervention groups (p = 0.682). Although
there was an improvement in stroke severity as
indicated by a decrease in the NIHSS score on day-8
in both study groups, an unpaired t-test was performed
to compare the delta NIHSS scores between the two
groups was no significant difference.

These results are relevant to the study
conducted by Hashemilar et al., which reported no
difference in stroke severity with NIHSS scores between
the intervention group (-1.47 + 1.87) and the control
group (-2.05 + 1.92) with p = 0.34 [7]. A similar result
was also reported in the largest clinical trial to date, The
Feed or Ordinary Diet (FOOD) trial, which examined
the benefits of routine administration of oral nutritional
supplementation in hospitalized stroke patients.
This clinical trial involving 4023 stroke patients from
125 hospitals in 15 countries reported no significant
difference in mortality rates and outcomes assessed by
mRS scores between the two groups [2], [14].

In contrast, a study conducted by Rabadi
et al. found that intensive nutritional supplementation
using readily available commercial preparations
improves motor recovery in previously undernourished
patients receiving intensive inpatient rehabilitation after
stroke [19]. A similar result was found in the study of
Aquilani et al. which reported a significant difference
in NIHSS scores between the intervention group and
the control group (-4.4 £ 1.5 vs. =3 £ 1.4); p < 0.01.
The findings of this study differ from those of Aquilani
et al. and Rabadi et al. because this study differs in
several important aspects. First, patients in our study
were randomized within 7 days after onset, rather than
14-18 days poststroke in the other study. Second, prior
studies were in a rehabilitation setting, while our patient
population was in an acute hospital setting. Third, it
could be due to the different duration and products of
ONS used in these studies [6]. Our study had several
limitations including small sample size, lack of placebo,
and lack of blinding. Therefore, further studies with
larger sample sizes are necessary to evaluate the effect
of ONS. However, our inability to measure the benefit
from oral nutritional supplementation could have been
because normal hospital diets in our center fully met the
nutritional needs of the patients.

Conclusion

The effect of oral nutritional supplementation
significantly reduced the NIHSS scores in acute
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ischemic stroke, but there was no significant difference
compared to the normal hospital diet. In conclusion, this
study’s results do not support the use of routine oral
nutritional supplementation in acute ischemic stroke
patients.
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