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Abstract (in English)

Malnutrition in stroke patients is associated with poor clinical outcomes, making early nutritional
assessment essential, as it is a modifiable risk factor. The Malnutrition Screening Tool (MST) offers a rapid
and simple approach for nutritional screening; however, its application in stroke populations remains
limited. This study aimed to evaluate the diagnostic accuracy of the MST compared with the Subjective
Global Assessment (SGA) in stroke patients. A cross-sectional study was conducted involving 96 acute
stroke patients at Atma Jaya Hospital, Jakarta, using retrospective medical records. The MST was
employed for nutritional screening, while nutritional status was determined using the SGA. Bivariate
analyses assessed associations between patient characteristics, MST scores, Body Mass Index (BMI),
hemoglobin levels, and total lymphocyte count (TLC) with SGA classification. Logistic regression was
used to determine the independent association between MST scores and nutritional status, and the Area
Under the Curve (AUC) was calculated to evaluate MST validity. Results showed that 25% of patients
were malnourished according to the SGA. Age, BMI, hemoglobin, TLC, and MST scores were
significantly associated with nutritional status (p < 0.05). An MST score 22 increased the odds of
malnutrition by 3.115 (p < 0.05). The MST demonstrated 75.0% sensitivity, 51.4% specificity, and an
AUC of 0.674, indicating adequate diagnostic performance, though complementary assessment tools are
recommended.
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1 Introduction

Malnutrition in stroke patients has been consistently linked to adverse clinical outcomes [1], [2]. Pre-
and post-stroke malnutrition are associated with prolonged hospital stays, poorer functional recovery,
and increased mortality rates within 3—6 months following a stroke [3],[4]. The prevalence of
malnutrition in acute stroke cases varies widely, ranging from 12.2% to 62%, primarily due to
heterogeneity in study populations, stroke subtypes, nutritional parameters, and definitions of
malnutrition [5]. Nevertheless, early nutritional assessment in acute ischemic stroke has been shown to
improve clinical outcomes, highlighting the importance of timely intervention [6]. Unlike other risk
factors, malnutrition is modifiable, enabling healthcare providers to take corrective action [3].

Despite its significance, nutritional interventions for acute stroke remain underemphasized in clinical
practice. Nutritional assessment in stroke patients poses challenges, including the lack of a universally
accepted definition of malnutrition and the absence of a standardized gold standard for evaluation [2], [7].
Simple metrics such as Body Mass Index (BMI) are often impractical for immobilized stroke patients. In
contrast, the Subjective Global Assessment (SGA) offers a comprehensive approach to nutritional
evaluation. Originally developed for surgical patients, the SGA assesses recent dietary intake, weight
changes, gastrointestinal symptoms, and clinical findings, and it is now recognized as a reliable method
for diagnosing malnutrition and guiding nutritional management [8],[9]. However, while the SGA is
considered a gold standard for inpatient nutritional assessment, there remains a need for simpler, faster
tools specifically suited for newly hospitalized stroke patients to ensure timely nutritional interventions.

Nutritional screening is a critical first step in identifying malnutrition risk and should be conducted
within 1 to 24 hours of hospital admission [10]. Several screening tools have been developed for
hospitalized patients, each with its advantages and limitations. Among these, tools such as the Malnutrition
Universal Screening Tool (MUST), Nutritional Risk Screening 2002 (NRS-2002), Mini Nutritional
Assessment short form (MNA-SF), Geriatric Nutritional Risk Index (GNRI), Prognostic Nutritional
Index (PNI), and Controlling Nutritional Status score (CONUT) have been applied in stroke patients [7].
However, many of these tools rely on BMI, which may be challenging to measure accurately in stroke
patients, and some involve lengthy questionnaires.

In contrast, the Malnutrition Screening Tool (MST) offers a simpler approach with proven sensitivity
and specificity for hospitalized adults [11],[12]. Despite its advantages, the MST has not yet been
validated for detecting malnutrition risk in stroke patients. This study aims to evaluate the diagnostic
value of the MST in assessing malnutrition risk compared to nutritional status determined by the SGA in
stroke patients admitted to the hospital.

2 Method

A cross-sectional study was conducted on acute stroke patients admitted to Atma Jaya Hospital,
Jakarta, from January 2017 to November 2021. Nutritional screening was performed using the
Malnutrition Screening Tool (MST), and patients were included if they were registered in the stroke
registry of the Department of Neurology, School of Medicine and Health Sciences, Atma Jaya Catholic
University of Indonesia. Patients with incomplete data were excluded from the study. The research
protocol received ethical approval from the Ethics Committee of the Faculty of Medicine and Health
Sciences, Atma Jaya Catholic University of Indonesia, Jakarta.

The MST is a simple, quick, valid, and reliable nutritional screening tool designed to identify patients
at risk of malnutrition. It comprises two questions evaluating unintentional weight loss over the past six
months and decreased appetite. Each question is scored: no weight loss or appetite reduction scores 0,
while weight loss is categorized into four groups: 1-5 kg (score 1), 610 kg (score 2), 1115 kg (score
3), and >15 kg (score 4). Appetite reduction scores 1 point. A total score of 22 indicates malnutrition
[11], [13]. BMI was calculated as weight (kg) divided by height squared (m?) and classified as malnutrition
if BMI was <18.5 kg/m?”. Laboratory data included hemoglobin levels (g/dL), categorized as normal
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(213 g/dL for males, 212 g/dL for females) or low. Total lymphocyte count (TLC) was recorded in
cells/mm? and categorized as normal (21500) or malnourished (<1500).[14]

The Subjective Global Assessment (SGA), serving as the reference standard, evaluates nutritional
status based on changes in food intake, estimated weight loss, clinical history, and physical examination.
SGA results were categorized into well-nourished or malnourished [15]. Associations between patient
characteristics, MST scores, and nutritional assessment parameters (BMI, hemoglobin, TLC) with SGA
classification were analyzed using chi-square or Fisher’s exact tests, as appropriate, with a significance
threshold of p <0.05.

To determine the independent relationship of MST scores with nutritional status, multivariate logistic
regression was applied, adjusting for covariates such as age, sex, and stroke type. The validity of the MST
(sensitivity, specificity) was assessed to evaluate its comparative performance. The Area Under the Curve
(AUC) was calculated as part of the validity analysis to measure its discriminatory power in detecting
malnutrition. Validity thresholds followed recommended cutoffs: "poor" (sensitivity or specificity
<50%, AUC <0.6), "moderate" (sensitivity and specificity >50%, AUC 0.6-0.8), and "good"
(sensitivity and specificity >80%, AUC >0.8) [16]

3 Result and Discussion

Between January 2017 and November 2021, 218 stroke patients presented at Atma Jaya Hospital. Of
these, 96 acute stroke patients underwent nutritional screening using the MST and had complete medical
records. Based on the SGA, 25% (n=24) were classified as malnourished, a prevalence consistent with
previous reports in hospitalized stroke populations, which range from 6.1% to 62% and average around
20% [17]. Malnutrition in stroke patients is widely recognized for its adverse effects on clinical outcomes,
both in the short and long term. The most critical concerns are increased disability and mortality rates
[5], [7]- Malnutrition in these patients can result from a combination of factors, including the heightened
metabolic demands associated with the stroke event and impaired gastrointestinal function.
Gastrointestinal dysfunction may stem from disruptions in oral, pharyngeal, and esophageal function,
often manifesting as dysphagia [4]. These impairments reduce nutrient intake and heighten the risk of
malnutrition. Additionally, malnutrition can precipitate further complications, including increased
metabolic stress, heightened susceptibility to urinary tract and respiratory infections, and elevated
mortality [18], [19].

Table 1 presents the participants’ characteristics. Bivariate analysis revealed significant associations
between nutritional status and age, BMI, hemoglobin levels, TLC, and MST scores (p < 0.05). Older
patients, those with lower BMI, hemoglobin, TLC, and MST scores 22 were more likely to be
malnourished, whereas gender and stroke type were not significantly associated. These findings align with
previous studies examining nutritional assessments in hospitalized populations [20], [21]. Globally,
numerous nutritional screening tools are available, many of which have been tailored for use in stroke
patients [22]. These tools often evaluate parameters such as BMI, recent weight changes, or reductions in
dietary intake, all of which are indicative of nutritional status [16]. Some tools also incorporate basic
laboratory tests, such as hemoglobin levels and TLC, which are associated with inflaimmatory status and
clinical outcomes. The evidence suggests that these parameters can serve as meaningful indicators of

nutritional risk in stroke patients [7].
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Table 1. Respondents Characteristics

SGA
.. Malnourished Well-nourished
Characteristics (n=24.25%) (n=72.75%) Total |
n % n %
Age Groups
<60 y.0 8 61.5 5 38.5 13 (100.0) 0.003%
260 y.o 16 19.3 67 80.7 83 (100.0)
Sex/Gender
Male 16 26.7 44 73.3 60 (100.0) 0.626
Female 8 22.2 28 77.8 36 (100.0) T
Stroke Types
Ischemic 19 25.7 55 74.3 74 (100.0) 0.779
Hemorrhagic 5 22.7 17 77.3 22 (100.0) ’
BMI
<18.5 Kg/m’ 9 100.0 0 0.0 9 (100.0) ~0.001%
>18.5 Kg/:m2 15 17.2 72 82.8 87 (100.0) '
Hb
Low 15 46.9 17 53.1 32(100.0) ~0.001%
Normal 9 14.1 55 85.9 64 (100.0)
TLC
<1500 sel/mm? 18 41.9 25 58.1 43 (100.0) ~0.001%
>1500 sel/mm? 6 11.3 47 88.7 53 (100.0) '
MST
>2 18 36.4 37 63.6 57 (100.0) 0.003%
<2 6 9.8 33 90.2 39 (100.0)

Logistic regression (Table 2) confirmed that an MST score 22 was independently associated with a
3.115-fold increased risk of malnutrition after adjusting for age, gender, and stroke type (p = 0.003).
This finding underscores the MST's utility as a practical tool for assessing nutritional risk in stroke patients
upon hospital admission. Additionally, the MST stands out for its simplicity and efficiency compared to

other screening tools.

Table 2. Logistic Regression Analysis of MST Scores to SGA Categories

Variables Coefficient P AOR (95% CI)
MST =2 2.094 0.003 3.115 (2.069-8.834)
Age >60y.o 2.336 0.002 10.335(2.323-25.986)
Male -0.602 0.296 0.548 (0.177-1.694)
Ischemic Stroke 1.203 0.100 3.331 (0.796-13.949)

AOR=Adjusted Odd Ratio; CI=Confidence Interval

The diagnostic accuracy of each nutritional parameter is shown in Table 3. MST demonstrated the
highest sensitivity (75.0%) and specificity (51.4%) among screening measures, with an AUC of 0.674,
indicating moderate validity. BMI had the highest PPV (100%), while TLC had the highest NPV (88.7%).
A systematic review of the MST highlighted its moderate levels of validity, inter-rater reliability, and
agreement in identifying malnutrition risk in adults. The tool’s strength of evidence is classified as Level
I, with robust support and generalizability [13]. However, its moderate sensitivity and specificity, with
an AUC of 0.674, indicate that while the MST is effective, its use in stroke patients may benefit from
supplementation with additional assessment tools or instruments to enhance diagnostic accuracy and
clinical decision-making.
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Table 3. Comparison of The Validity of Nutritional Assessment Tools

Variables Sensitivity Specificity PPV NPV P AUC (95% CI)
MST 75.0 51.4 31.6 84.6 0.011 0.674 (0.556-0.791)
IMT (Kg/mE) 37.5 0.0 100.0 82.8 0.006 0.618 (0.547-0.828)
Hb (g/dL) 62.5 23.6 469 85.9 0.004 0.604 (0.567-0.822)
TLC (cell/mm?) 75.0 34.7 419 88.7 0.003 0.701 (0.582-0.821)

PPV=Positive Predictive Value; NPV=Negative Predictive Value; AUC=Area Under the Curve;
CI=Confidence Interval.

This study, however, is not without its limitations. First, its cross-sectional design precludes the
establishment of causal relationships between MST scores and nutritional status as determined by SGA.
Second, the assessment of nutritional status was confined to the initial 24 hours of hospital admission,
limiting the ability to observe changes in nutritional status or clinical outcomes over time. Third, as a
retrospective review of the stroke registry, the study relied on the completeness of medical records,
which ultimately constrained the sample size. Finally, the exclusive use of MST as the nutritional screening
tool in the Emergency Department (ED) for adult patients prevented comparisons with other screening

tools that might offer complementary insights

4, Conclusion

The prevalence of malnutrition among stroke patients upon hospital admission in this study was
25%. In conclusion, while the MST proves to be a valuable, efficient, and reliable tool for initial
nutritional screening in stroke patients, its moderate diagnostic accuracy suggests that it should be used
alongside other instruments to provide a comprehensive assessment of nutritional risk. Future studies are
encouraged to explore the longitudinal impact of malnutrition on clinical outcomes and to evaluate the
utility of integrating multiple nutritional assessment tools in the management of stroke patients. This
approach may help optimize care and improve both short- and long-term outcomes for this vulnerable
patient population.
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