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ABSTRACT
To demonstrate the prevalence of malnutrition risk in a specific rehabilitation setting. The secondary aim of the study was 
to compare Malnutrition Screening Tool (MST) and Malnutrition Universal Screening Tool (MUST) with Nutritional Risk 
Screening-2002 (NRS-2002). Patients diagnosed with stroke, anoxic brain injury, spinal cord injury, multiple sclerosis, arthritis, 
neuromuscular diseases, Parkinson's disease, and lymphedema who were admitted to a rehabilitation hospital were included. 
NRS-2002, MST, and MUST were used to assess malnutrition risk. Body weight (kg), height (cm), and mid upper arm circum-
ference (cm) were measured. Twenty-four hours dietary records were obtained. Routine blood test results were recorded from 
patient files. Five hundred sixteen patients with a mean age of 54.3 ± 18.0 years were included. The most prominent diagnoses 
were stroke and spinal cord injury. According to NRS-2002, 71.7% (n = 370) of the patients were at low risk, but 28.3% (n = 146) 
of the patients were at high risk. Comparisons between NRS-2002 and MST showed that these two scales have similar results at 
classifying patients for malnutrition risk (p = 0.154). Comparison between NRS-2002 and MUST showed significant differences 
(p < 0.001). Both sensitivity and specificity of MST were above 80.0%. Sensitivity of MUST was 78.1% and specificity was 88.1%. 
Approximately one-third of the patients were at risk of malnutrition. Specificity and sensitivity of MST and MUST were as high 
as routinely used scale NRS-2002, and therefore it can be supposed that, considering the diagnostic groups of the patients, MST 
and MUST are useful in rehabilitation practice.

1   |   Introduction

Malnutrition is defined as “a state resulting from lack of intake 
or uptake of nutrition that leads to altered body composition 
(decreased fat mass) and body cell mass leading to diminished 

physical and mental function and impaired clinical outcome 
from disease” by the European Society for Clinical Nutrition 
and Metabolism (ESPEN) (Cederholm et al. 2017). Malnutrition 
is a significant health issue that can stem from primary fac-
tors like poverty, leading to food scarcity, or secondary factors, 
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such as illness (Cederholm and Bosaeus  2024). As a result, 
inadequate nutrition detrimentally influences the diagnosis, 
prognosis, and progression of both acute and chronic diseases 
(Serón-Arbeloa et  al.  2022). In order to predict the extent of 
health burden caused by malnutrition, it is necessary to know 
how many people or patients this condition affects. Although 
underdiagnosed, rates of malnutrition in public were reported 
to be 8.5%–17.0% (Abizanda et al. 2016; Roberts, Collins, and 
Rattray 2021).

Researches about malnutrition generally focus on acute disease 
situations, but relatively less attention is given to the prevalence 
and the effect of malnutrition on rehabilitation patients. In a pre-
vious review, malnutrition prevalence in general rehabilitation 
settings was reported as ranging from 35% to 51% (Di Vincenzo 
et al. 2023). In a more specific patient group of stroke, 6%–62% 
of prevalence was found by (Foley et al. 2009). This wide range 
of prevalence was linked to the different patient characteristics, 
different assessment tools, and timing of screening (Foley et al. 
2009; Di Vincenzo et al. 2023).

In rehabilitation practice, as well as dealing with diseases, due 
importance is also given to improving the factors that nega-
tively affect the rehabilitation outcomes. Previously, it was 
shown that malnutrition is associated with longer length of 
stay and higher mortality (Foley et  al. 2009). In addition, it 
is known that malnutrition negatively affects rehabilitation 
patients in both short and long term with increased disability 
and mortality (Huppertz et al. 2022). Examples of these nega-
tive effects are delayed and poor wound healing, cognitive and 
physical impairments, infections, lower quality of life, and 
pressure ulcers (Di Vincenzo et al. 2023; Charlton et al. 2010; 
Demarest-Litchford et al. 2024).

Therefore, it is obvious that interventions to detect and prevent the 
progression of malnutrition and associated complications will pro-
vide positive results on patient outcomes. To adequately perform 
a nutritional screening in clinical practice, a reasonable first step 
is to select an appropriate tool. Various screening tools have been 
developed to assess nutritional status across different populations 
and settings (Cortes et al. 2020). These tools vary in complexity, 
specificity, and sensitivity, and their applicability depends on the 
context in which they are used. Nutrition risk screening-2002 
(NRS-2002) is the tool which is used routinely for inpatients. 
Malnutrition Screening Tool (MST) and Malnutrition Universal 
Screening Tool (MUST) are some of the other tools used for the 
same purpose (Serón-Arbeloa et al. 2022; Cortes et al. 2020). In 
practical use, regarding data collection such as anthropometric 
measurements, food intake, weight loss, etc., these tools have 
some disadvantages and also advantages. In the hospital, where 
the current trial is conducted, NRS-2002 is routinely used for 
every admitted patient.

The primary aim of the present study was to demonstrate 
the prevalence of malnutrition risk in a specific rehabilita-
tion hospital. The secondary aim was to compare MST and  
MUST with NRS-2002, regarding sensitivity and specificity. 
Overall, by identifying and considering the risk of malnu-
trition definitely, a significant secondary factor that needs 
to be ameliorated during the rehabilitation process will be 
improved.

2   |   Materials and Methods

2.1   |   Design and Setting

This single-center cross-sectional study was conducted in a ter-
tiary Physical Medicine and Rehabilitation Hospital which con-
sists of twelve inpatient clinics. This hospital accepts patients who 
were diagnosed with neurological or musculoskeletal diseases 
from surrounding hospitals within a large medical campus, and 
in addition, admits patients from its own Physical Medicine and 
Rehabilitation outpatient clinics. Inpatients of ten clinics were se-
lected: five stroke and acquired brain injury clinics (125 beds), two 
spinal cord injury rehabilitation clinics (50 beds), one neuromus-
cular rehabilitation clinic (25 beds), and two general rehabilita-
tion clinics (50 beds). Since pediatric patients were followed in the 
remaining two clinics, inpatients of these clinics were excluded.

A sample of 597 consecutive patients was evaluated between 
December 2021 and December 2022. Patients were included if 
they met the following inclusion criteria: over 18 years of age, 
have the communication level to obtain information about his/
her nutritional status (by himself/herself or caregiver), and volun-
teer to participate in the study. No exclusion criteria were present.

Diagnoses of these patients were stroke, anoxic brain injury, spinal  
cord injury, multiple sclerosis, arthritis, neuromuscular diseases, 
Parkinson's disease, and lymphedema. All patients were diagnosed  
according to the up-to-date criteria by physicians in the clinics.

2.2   |   Anthropometric Measurements

Body weight (kg), height (cm), and mid upper arm circumfer-
ence (cm) of the participants were measured by an experienced 
dietitian. Weight of the patients who were able to stand inde-
pendently was measured by body weight scale (Tanita HD-366; 
Tanita, Arlington Heights, IL, USA).

Wheelchair scale was used to measure the body weight of the 
patients who were not able to stand independently (Chinesport 
Platform Scale XWU003). The patient was weighed while in 
a wheelchair. Then, the weight of the wheelchair used by the 
patient was measured when it was empty and this weight was 
subtracted from the total weight. These measurements were 
performed when the patients were hungry and wearing light-
weight clothes. Body mass index (BMI) was calculated using the 
formula body weight/height (kg/m2). Mid upper arm circumfer-
ence was measured at the midpoint between the tip of the shoul-
der and the tip of the elbow (Pekcan 2008).

2.3   |   Nutritional Assessment

On admission (in the first 24 h period), the nutritional sta-
tus of the patients was assessed using NRS 2002, MUST, and 
MST. NRS-2002, MST, and MUST were delivered by dietitian 
researchers who were experienced in using these tools. All prac-
titioners were trained before using the tools.

Nutritional Risk Screening-2002: NRS-2002 includes weight 
loss, nutritional intake, and BMI (1–3 points), disease severity 
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score (1–3 points), and age correction in individuals over 70 years 
of age (+1 point). Patients are classified as not at risk of mal-
nutrition (< 3 points) and at risk of malnutrition (≥ 3 points) 
(Kondrup et al. 2003).

Malnutrition Screening Tool : It is a screening tool consisting 
of 3 questions regarding involuntary weight loss, the level of 
weight loss, and loss of appetite. Patients are classified as having 
no risk of malnutrition (< 2 points) and having a risk of malnu-
trition (≥ 2 points) (Ferguson et al. 1999).

Malnutrition Universal Screening Tool : Three independent cri-
teria, body weight, involuntary weight loss, and the presence of 
acute disease, are examined in the MUST screening tool. Each 
parameter is scored as 0, 1, or 2, and patients are classified as 
low risk (0), moderate risk (1), and high risk (≥ 2) (Malnutrition 
Advisory Group (MAG) 2000).

Twenty-four-hour dietary records of the patients were obtained. 
Volumes and portion sizes were assessed using a food catalog 
with photographs of 120 different foods (Rakicioglu et al. 2014). 
To calculate the daily intake of macro- and micronutrients, and 
energy, the BeBiSpro software version 7.2 (Stuttgart, Germany; 
2010) was used (Bebis, (Beslenme Bilgi Sistemi), Nutrition Data 
Base Software 2004).

2.4   |   Biochemical Analysis

Total protein, albumin, total cholesterol, low density lipoprotein, 
high density lipoprotein, triglyceride, C-reactive protein, and he-
moglobin values (which are routinely tested on admission) were 
recorded from the patient files. All blood samples were collected 
after 8 hours of fasting, at 07:00–08:00 AM.

2.5   |   Statistical Analysis

Statistical analysis of the current study was done via Statistical 
Package for the Social Sciences (SPSS) version 22.0 for Macintosh 
(IBM Corp. Released 2013. IBM SPSS Statistics for Mac, Version 
22.0. Armonk, NY: IBM Corp.). Continuous data were shown 
as mean (standard deviation), and categorical data was shown 
as number and percentages. Kolmogorov-Smirnov test was used 
to examine normal distribution. Categorical data was compared 
with Chi Square test. One-way ANOVA test was used for com-
parisons, and Bonferonni correction was used for within-group 
comparisons. The capacity of MST and MUST (compared to 
NRS-2002) in predicting the presence of malnutrition was an-
alyzed using ROC (Receiver Operating Characteristics) curve 
analysis. The sensitivity, specificity, and positive and negative 
predictive values were presented. To evaluate the area under the 
curve, a 5% type-1 error level was used to accept a statistically 
significant value of the test variables. p value of < 0.05 was con-
sidered significant.

3   |   Results

During the study period, 597 inpatients were evaluated and ac-
cording to inclusion criteria, 516 of these patients were included. 

The main characteristics of the patients are shown in Table 1. 
The most common diagnoses were stroke and spinal cord in-
jury. The majority of the patients with spinal cord injury were 
paraplegic.

Risk assessment of the patients according to NRS-2002, MST, 
and MUST are shown in Table  2. According to NRS-2002, 
71.7% (n = 370) of the patients were at low risk, but 28.3% 
(n = 146) of the patients were at high risk. Comparisons be-
tween NRS-2002 and MST showed that these two scales pro-
vided similar results at classifying patients for malnutrition 
risk (p = 0.154). Comparison between NRS-2002 and MUST 
showed significant differences (p < 0.001). The diagnostic ac-
curacy of MST and MUST compared with NRS-2002 is shown 
in Table 3. Both sensitivity and specificity of MST were above 
80.0%. Sensitivity of MUST was 78.1% and specificity of MUST 
was 88.1%.

In Table 4, anthropometric measurements and biochemical anal-
ysis of the patients are shown. According to diagnosis-related 
group comparison, MUAC measurement was different between 
groups (p < 0.001). There was no significant difference in body 
weight, height, and BMI (p > 0.05). Paired group comparisons 
showed that MUAC difference was present between stroke and 
lymphedema groups (p = 0.001), between tetraplegia and lymph-
edema groups (p = 0.001), and between anoxic brain injury and 

TABLE 1    |    Main characteristics of the patients.

Mean SD

Age (years) 54.3 18.0

Disease duration (months) 33.1 63.3

Length of stay at rehabilitation (days) 23.0 21.8

n %

Gender

Female 181 35.1

Male 335 64.9

Diagnosis

Stroke 229 44.4

Anoxic brain injury 21 4.1

Spinal cord injury-paraplegic 145 28.1

Spinal cord injury-tetraplegic 43 8.3

Multiple sclerosis 17 3.3

Arthritis 15 2.9

Neuromuscular diseases 30 5.8

Parkinson disease 10 1.9

Lymphedema 6 1.2

Comorbid diseases

Yes 210 40.7

No 306 59.3

Abbreviation: SD, standard deviation.
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lymphedema groups (p = 0.001). Biochemical analysis did not 
show significant differences between groups (p > 0.05).

Feeding type and dietary intake of the patients are shown in 
Table 5. All patients with spinal cord injury, multiple sclerosis, 
arthritis, Parkinson's disease, and lymphedema were fed orally. 
9.2% of patients with stroke, 28.6% of patients with anoxic brain 
injury, and 3.3% of the patients with neuromuscular disease 
were fed via percutaneous endoscopic gastrostomy. There was 
significant difference between patient groups in terms of feed-
ing type (p < 0.001). Energy, carbohydrate, protein, fat, mono-
unsaturated fatty acid, polyunsaturated fatty acid, saturated 
fatty acid, cholesterol, fiber, vitamin A, vitamin C, and vitamin 
E intake of the patients were similar between groups (p > 0.05).

4   |   Discussion

The main findings of this study are that 28.3% of patients were 
at high risk for malnutrition according to NRS-2002, 30.8% of 

patients were at high risk for malnutrition according to MST, 
and 30.6% of patients were at medium and high risk for mal-
nutrition according to MUST. Sensitivity and specificity of MST 
and MUST were at acceptable rates, compared to NRS-2002. 
The aforementioned findings show that malnutrition risk in this 
rehabilitation setting is higher than public rates and also MST 
and MUST are valid tools for malnutrition screening in this pa-
tient population.

In the literature, there are studies which investigated malnu-
trition risk prevalence covering all hospitalized rehabilitation 
patients (Foley et al. 2009; Charlton et al. 2012). In these stud-
ies, different risk scales were used and the results obtained re-
sulted in a wide range. Leipold et al. (2018) conducted a study 
using MST in a community rehabilitation program and reported 
that 34.0% of participants were identified as malnourished. 
Hettiarachchi et  al.  (2021) used MST in geriatric rehabilita-
tion population and malnutrition risk was 41.3%. On the other 
hand, some researchers conducted studies in unique diagnostic 
groups. Scrutinio et al. (2020) investigated a stroke population by 

TABLE 2    |    Malnutrition risk of patients according to NRS-2002, MST, and MUST.

NRS-2002 MST MUST

Low 
risk

High 
risk Low risk

High 
risk Low risk

Medium 
risk

High 
risk p

All patients 370 
(71.7)

146 (28.3) 357 (69.2) 159 (30.8) 358 (69.4) 77 (14.9) 81 (15.7) 0.154a,< 0.001b

Stroke 139 
(60.7)

90 (39.3) 142 (62.0) 87 (38.0) 155 (67.7) 34 (14.8) 40 (17.5)

Anoxic brain 
injury

15 (71.4) 6 (28.6) 13 (61.9) 8 (38.1) 14 (66.7) 2 (9.5) 5 (23.8)

Spinal cord 
injury-paraplegic

111 
(76.6)

34 (23.4) 105 (72.4) 40 (27.6) 98 (67.6) 28 (19.3) 19 (13.1)

Spinal cord 
injury-tetraplegic

35 (81.4) 8 (18.6) 31 (72.1) 12 (27.9) 28 (65.1) 6 (14.0) 9 (20.9)

Multiple sclerosis 15 (88.2) 2 (11.8) 14 (82.4) 3 (17.6) 11 (64.7) 3 (17.6) 3 (17.6)

Arthritis 15 
(100.0)

0 (0.0) 14 (93.3) 1 (6.7) 15 (100.0) 0 (0.0) 0 (0.0)

Neuromuscular 
diseases

28 (93.3) 2 (6.7) 27 (90.0) 3 (10.0) 25 (83.3) 2 (6.7) 3 (10.0)

Parkinson 
disease

6 (60.0) 4 (40.0) 6 (60.0) 4 (40.0) 7 (70.0) 2 (20.0) 1 (10.0)

Lymphedema 6 (100.0) 0 (0.0) 5 (83.3) 1 (16.7) 5 (83.3) 0 (0.0) 1 (16.7)

Abbreviations: MST, malnutrition screening tool; MUST, malnutrition universal screening tool. NRS-2002, nutrition risk scale.
aNRS-2002 versus MST.
bNRS-2002 versus MUST.

TABLE 3    |    Diagnostic accuracy of MST and MUST compared with malnutrition risk according to NRS-2002.

Tool Sensitivity, % Specificity, % PPV, % NPV, % AUC

MST 80.1 88.6 73.6 91.9 0.156

MUST 78.1 88.1 72.2 91.1 0.169

Abbreviations: AUC, area under curve; BFA, body mass index for age; HFA, height for age; MST, Malnutrition Screening Tool; MUST, Malnutrition Universal 
Screening Tool; NPV, positive predictive valueNRS-2002, Nutrition risk scale-2002.
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using Prognostic Nutrition Index and they reported that 24.0% of 
participants presented malnutrition (a moderate malnutrition of 
12.7% and severe malnutrition of 11.5%). In a similar stroke pop-
ulation, Gomes, Emery, and Weekes (2016) reported that 7.0% of 
patients presented medium risk and 29.0% of patients presented 
high risk according to MUST. The research results mentioned 
above show some differences both with the current research and 
with each other. As it can be evaluated, malnutrition is com-
mon in patients who were admitted to rehabilitation hospitals, 
but according to the tool used, age distribution, diagnosis of the 
included patients, and disease duration, different malnutrition 
rates can be obtained.

In order to predict the risk of malnutrition and make clinical 
decisions accordingly, the first step is to state the risk clearly. 
Therefore, specificity and sensitivity of the tool to predict mal-
nutrition risk is of great importance. In a previous study, Leipold 
et  al.  (2018) reported 72.2% sensitivity and 83.8% specificity 
of MST when compared to Subjective Global Assessment in a 
Community Rehabilitation Program. But diagnostic categories 
of patients were mostly orthopedic and only 11.7% of the patients 
had neurologic diagnosis in the study of Leipold et al. Sharma 
et al. (2022) investigated MUST in an elderly patient group and 
compared it with Subjective Global Assessment; they reported 
69.7% sensitivity and 75.8% specificity. Sensitivity and specificity 
analysis of the current study showed that MST and MUST both 
have high sensitivity and specificity for malnutrition screening 
when compared to NRS-2002.

Another important issue regarding the malnutrition risk as-
sessment tool is whether it is easy to implement. Previously, 
it was mentioned by Di Vincenzo et  al.  (2023) that in stroke 
patients, especially in acute phase, NRS-2002 and MUST can-
not be used easily. Both of these scales require recall of body 
weight change in the last 3 months, and data collection may not 
always be available in intensive care units because of cogni-
tive impairment, aphasia, and visual/hearing impairment. In 
the current study, the majority of stroke patients were at sub-
acute or chronic stages (mean disease duration of the patients 
was 33.1 months), and such a difficulty was not experienced by 
researchers.

The scales used in this study have some common aspects and 
also some differences. The common point of all three scales is 
to question recent involuntary weight loss. On the other hand, 
NRS-2002 and MUST both consider disease severity. For NRS-
2002, the presence of severe disease alone is not sufficient to cat-
egorize a patient as at risk for malnutrition. However, in MUST 
assessment, substantially acute illness (critical illness with 
swallowing difficulties such as stroke, brain injury, etc.) scores 2 
points, and the patient is reported as high risk for malnutrition. 
Although this situation may suggest that MUST will cause an 
overestimation of malnutrition, the specificity value over 80.0% 
indicates that this was not seen in this patient population in 
which the study was conducted. Another major difference be-
tween these scales is that MST doesn't need BMI data. Although 
some questions emerge about how to assess malnutrition risk 
without BMI data, both previous studies and the specificity 
and sensitivity data obtained in the current study have shown 
that MST is a valid tool in malnutrition screening (Leipold 

et al. 2018; Wong et al. 2023). Further studies will be valuable to 
support this finding.

We acknowledge some limitations of our study. First of all, heter-
ogenous patient population was the major limitation. However, 
sample size was large, and this provided large patient sizes in sub-
groups of major diseases such as stroke, tetraplegic spinal cord 
injury, and paraplegic spinal cord injury. Secondly, only MST and 
MUST were compared with NRS-2002, but there are other valid 
tools such as Mini Nutritional Assessment, Subjective Global 
Assessment, and Short Nutritional Assessment Questionnaire. 
Because of these severely affected patient groups, other malnu-
trition screening tools could not be used, and more useful re-
sults could have been obtained if comparisons were made with 
different tools. Additionally, the dietary records of the patients 
were only reflecting 24 hours. Longer dietary records would pro-
vide more accurate results. The major strong side of the current 
study was the large sample size. In addition, all researchers were 
trained about NRS-2002, MST, and MUST.

5   |   Conclusion

The results of the current study showed that approximately one-
third of the patients were at risk of malnutrition. Specificity and 
sensitivity of MST and MUST were as high as the routinely used 
scale NRS-2002, and therefore it can be supposed that, consid-
ering the diagnostic groups of the patients, MST and MUST are 
useful in rehabilitation practice. If the effects of malnutrition 
on rehabilitation outcomes are taken into account, paying more 
attention to these screening tools and promoting their use may 
provide positive results in terms of patient outcomes.

Author Contributions

Kübra Tel Adigüzel: Conceptualization (lead), data curation (equal), 
formal analysis (lead), funding acquisition (equal), investigation 
(lead), methodology (lead), project administration (lead), resources 
(lead), supervision (equal), validation (equal), visualization (equal), 
writing – original draft preparation (equal), writing – review and ed-
iting (equal). Hatice Aybüke Çalişkan: data curation (equal). Sena 
Akşit: data curation (equal). Hilal Çaybaşi Erdoğan: data curation 
(equal). Fatma Berna Işik: data curation (equal). Suna Mansiz: data 
curation (equal). Emre Adigüzel: formal analysis (equal), investiga-
tion (equal), methodology (equal), software (equal), validation (equal), 
visualization (equal), writing – original draft (equal). Evren Yaşar: 
funding acquisition (equal), supervision (equal), writing – review and 
editing (equal).

Acknowledgments

The authors have nothing to report.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available on request 
from the corresponding author. The data are not publicly available due 
to privacy or ethical restrictions.

 20487177, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.4676 by D

eutsche Z
entral B

ibliothek Fuer M
edizin, M

edizinische A
bt, W

iley O
nline L

ibrary on [22/07/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



8 of 8 Food Science & Nutrition, 2025

References

Abizanda, P., A. Sinclair, N. Barcons, L. Lizán, and L. Rodríguez-Mañas. 
2016. “Costs of Malnutrition in Institutionalized and Community-
Dwelling Older Adults: A Systematic Review.” Journal of the American 
Medical Directors Association 17, no. 1: 17–23.

Bebis, (Beslenme Bilgi Sistemi), Nutrition Data Base Software. 2004. 
“Data Base: The German Food Code and Nutrient Data Base (BLS II.3, 
1999) With Additions From USDA-sr and Other Sources.” Istanbul.

Cederholm, T., R. Barazzoni, P. Austin, et al. 2017. “ESPEN Guidelines 
on Definitions and Terminology of Clinical Nutrition.” Clinical 
Nutrition 36: 49–64.

Cederholm, T., and I. Bosaeus. 2024. “Malnutrition in Adults.” New 
England Journal of Medicine 391: 155–165.

Charlton, K., C. Nichols, S. Bowden, et al. 2012. “Poor Nutritional Status 
of Older Subacute Patients Predicts Clinical Outcomes and Mortality at 
18 Months of Follow-Up.” European Journal of Clinical Nutrition 66, no. 
11: 1224–1228.

Charlton, K. E., C. Nichol, S. Bowden, et al. 2010. “Older Rehabilitation 
Patients Are at High Risk of Malnutrition: Evidence From A Large 
Australian Database.” Journal of Nutrition, Health & Aging 14: 622–628.

Cortes, R., M. Bennasar-Veny, E. Castro-Sanchez, S. Fresneda, J. de 
Pedro-Gomez, and A. Yañez. 2020. “Nutrition Screening Tools for Risk 
of Malnutrition Among Hospitalized Patients: A Protocol for Systematic 
Review and Meta Analysis.” Medicine 99, no. 43: e2260.

Demarest-Litchford, M., N. Munoz, N. Strange, A. Casirati, and E. 
Cereda. 2024. “The Impact of Malnutrition on Skin Integrity and 
Wound Healing.” Advances in Skin & Wound Care 37, no. 3: 126–135.

Di Vincenzo, O., M. L. E. Luisi, P. Alicante, et al. 2023. “The Assessment 
of the Risk of Malnutrition (Undernutrition) in Stroke Patients.” 
Nutrients 15, no. 3: 683.

Ferguson, M., S. Capra, J. Bauer, and M. Banks. 1999. “Development 
of a Valid and Reliable Malnutrition Screening Tool for Adult Acute 
Hospital Patients.” Nutrition 15, no. 6: 458–464.

Foley, N. C., K. L. Salter, J. Robertson, R. W. Teasell, and M. G. 
Woodbury. 2009. “Which Reported Estimate of the Prevalence of 
Malnutrition After Stroke Is Valid?” Stroke 40: 66–74.

Gomes, F., P. W. Emery, and C. E. Weekes. 2016. “Risk of Malnutrition 
Is an Independent Predictor of Mortality, Length of Hospital Stay, 
and Hospitalization Costs in Stroke Patients.” Journal of Stroke and 
Cerebrovascular Diseases 25, no. 4: 799–806.

Hettiarachchi, J., E. M. Reijnierse, C. H. Soh, et al. 2021. “Malnutrition 
is Associated With Poor Trajectories of Activities of Daily Living in 
Geriatric Rehabilitation Inpatients: RESORT.” Mechanisms of Ageing 
and Development 197: 111500.

Huppertz, V., S. Guida, A. Holdoway, et al. 2022. “Impaired Nutritional 
Condition After Stroke From the Hyperacute to the Chronic Phase: 
A Systematic Review and Meta-Analysis.” Frontiers in Neurology 12: 
780080.

Kondrup, J., S. P. Allison, M. Elia, B. Vellas, and M. Plauth. 2003. 
“Educational and Clinical Practice Committee, European Society of 
Parenteral and Enteral Nutrition (ESPEN), ESPEN Guidelines for 
Nutrition Screening 2002.” Clinical Nutrition 22, no. 4: 415–421.

Leipold, C. E., S. B. Bertino, H. M. L'Huillier, P. M. Howell, and M. 
Rosenkotter. 2018. “Validation of the Malnutrition Screening Tool for 
use in a Community Rehabilitation Program.” Nutrition and Dietetics 
75, no. 1: 117–122.

Malnutrition Advisory Group (MAG). 2000. MAG-Guidelines for 
Detection and Management of Malnutrition. Redditch, UK: British 
Association for Parenteral and Enteral Nutrition.

Pekcan, G. 2008. Determination of Nutritional Status. Vol. 726, 2008. 
Ankara: Ministry of Health Publication, Klasmat Publications.

Rakicioglu, N., N. Tek Acar, A. Ayaz, and G. Pekcan. 2014. Food and 
Nutrition Photography Catalogue-Measurements and Quantities. 4th ed. 
Ankara: Ata Ofset Publications.

Roberts, S., P. Collins, and M. Rattray. 2021. “Identifying and Managing 
Malnutrition, Frailty and Sarcopenia in the Community: A Narrative 
Review.” Nutrients 13, no. 7: 2316.

Scrutinio, D., B. Lanzillo, P. Guida, A. Passantino, S. Spaccavento, and 
P. Battista. 2020. “Association Between Malnutrition and Outcomes 
in Patients With Severe Ischemic Stroke Undergoing Rehabilitation.” 
Archives of Physical Medicine and Rehabilitation 101, no. 5: 852–860.

Serón-Arbeloa, C., L. Labarta-Monzón, J. Puzo-Foncillas, et  al. 2022. 
“Malnutrition Screening and Assessment.” Nutrients 14, no. 12: 2392.

Sharma, Y., P. Avina, E. Ross, C. Horwood, P. Hakendorf, and C. 
Thompson. 2022. “Validity of the Malnutrition Universal Screening 
Tool for Evaluation of Frailty Status in Older Hospitalised Patients.” 
Gerontology & Geriatric Medicine 8: 23337214221107817.

Wong, H. J., S. Harith, P. L. Lua, and K. A. Ibrahim. 2023. “Comparison 
of Concurrent Validity of Different Malnutrition Screening Tools With 
the Global Leadership Initiative on Malnutrition (GLIM) Among Stroke 
Survivors in Malaysia.” Scientific Reports 13, no. 1: 5189.

 20487177, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.4676 by D

eutsche Z
entral B

ibliothek Fuer M
edizin, M

edizinische A
bt, W

iley O
nline L

ibrary on [22/07/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense


	Incorporating the Malnutrition Screening Tool and the Malnutrition Universal Screening Tool in Rehabilitation Practice: Comparison With the Nutrition Risk Screening 2002
	ABSTRACT
	1   |   Introduction
	2   |   Materials and Methods
	2.1   |   Design and Setting
	2.2   |   Anthropometric Measurements
	2.3   |   Nutritional Assessment
	2.4   |   Biochemical Analysis
	2.5   |   Statistical Analysis

	3   |   Results
	4   |   Discussion
	5   |   Conclusion
	Author Contributions
	Acknowledgments
	Conflicts of Interest
	Data Availability Statement
	References


