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Abstract

Background: There is an international consensus that nutrition screening be performed at the hospital; however, there is no “best tool”
for screening of malnutrition risk in hospitalized patients. Objective: To evaluate (1) the accuracy of the MUST (Malnutrition Universal
Screening Tool), MST (Malnutrition Screening Tool), and SNAQ (Short Nutritional Assessment Questionnaire) in comparison with the
NRS-2002 (Nutritional Risk Screening 2002) to identify patients at risk of malnutrition and (2) the ability of these nutrition screening
tools to predict morbidity and mortality. Methods: A specific questionnaire was administered to complete the 4 screening tools. Outcomes
measures included length of hospital stay, transfer to the intensive care unit, presence of infection, and incidence of death. Results: A total
of 752 patients were included. The nutrition risk was 29.3%, 37.1%, 33.6%, and 31.3% according to the NRS-2002, MUST, MST, and
SNAQ, respectively. All screening tools showed satisfactory performance to identify patients at nutrition risk (area under the receiver
operating characteristic curve between 0.765-0.808). Patients at nutrition risk showed higher risk of very long length of hospital stay as
compared with those not at nutrition risk, independent of the tool applied (relative risk, 1.35-1.78). Increased risk of mortality (2.34 times)
was detected by the MUST. Conclusion: The MUST, MST, and SNAQ share similar accuracy to the NRS-2002 in identifying risk of
malnutrition, and all instruments were positively associated with very long hospital stay. In clinical practice, the 4 tools could be applied,
and the choice for one of them should be made per the particularities of the service. (Nutr Clin Pract. XXXX;XX:XXX-XXX)
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Malnutrition has been reported to be as high as 20%-50% °
among hospitalized patients.' Many of them are malnour-

ished when admitted to the hospital, but for the majority of

these patients, malnutrition further develops while they are .
there.' Malnutrition has profound effects on disease course and
recovery.! Several clinical studies have linked malnutrition to
higher morbidity, mortality, and risk of infection, as well as
longer length of stay in the hospital and higher costs.>** This
could be prevented if special attention were paid to patients’
nutrition care. However, the absence of one best and widely
accepted screening system to detect patients who might benefit

Will the condition get worse? This can be answered by
asking the patient whether food intake has decreased,
how much, and for how long.

Will the disease process accelerate nutrition deterio-
ration? Metabolic stress associated with severity of
disease is frequently evaluated for this purpose.®
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clinically from nutrition support is commonly seen as a major
limiting factor for improvement in this scenario.®

The purpose of nutrition screening is to estimate the prob-
ability of a better or a worse outcome due to nutrition-related
factors and whether nutrition therapy may influence this.
According to the European Society for Clinical Nutrition and
Metabolism, screening tools should embody 4 main issues:

e What is the condition now? Body mass index (BMI) is
frequently adopted for this purpose.

e [s the condition stable? Weight loss is the most used
parameter to predict nutrition deterioration.
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There is an international consensus that nutrition screening
be performed at hospital admission within the first 24—72 hours
for all hospitalized patients. This is aimed to identify early
patients at risk of malnutrition, to start an individualized nutri-
tion support, and to minimize the development of malnutrition
and its deleterious consequences.*’ It is important to reinforce
the difference between nutrition screening and nutrition assess-
ment. Nutrition screening is a process to identify an individual
who is malnourished or who is at risk for malnutrition to deter-
mine if a detailed nutrition assessment is indicated.® According
to the Academy of Nutrition and Dietetics, patients identified at
risk for malnutrition must be submitted to an individualized
nutrition assessment—that is the first step of the nutrition care
process, and it comprises data regarding dietary history, detailed
nutrient intake, anthropometric and biochemical measurements,
physical and clinical conditions, physiologic and disease status,
as well as functional and behavioral status. From the nutrition
assessment, it is possible to determine the nutrition diagnosis
(second step of nutrition care process) and set nutrition inter-
vention (third step).” The Subjective Global Assessment (SGA)
is a recognized method for nutrition assessment of hospitalized
patients.'® Parameters included in some screening tools are part
of the SGA, so it allows for further investigation of screening
test results.®

Several tools have been developed to screen hospitalized
patients at nutrition risk, each one with advantages and
disadvantages.'""'® The Nutritional Risk Screening 2002 (NRS-
2002), endorsed by the European Society for Clinical Nutrition
and Metabolism, aims to screen patients at nutrition risk in the
hospital setting.6 A recent publication on the practical proce-
dures for the detection and treatment of medical inpatients with
or at risk for malnutrition based on validated guidelines sup-
ports the use of the NRS-2002 to identify patients at risk of
malnutrition within 48 hours after hospital admission'” and to
determine those who would benefit from early nutrition
therapy.''® However, although it is rapidly administered, it
requires trained healthcare workers, especially to evaluate food
intake and metabolic requirements. The Malnutrition Universal
Screening Tool (MUST) was developed by the British
Association for Parenteral and Enteral Nutrition, and its pur-
pose is to detect malnutrition based on nutrition status (body
mass index [BMI] and weight loss) and disease-related dys-
function. It was primarily developed for use in community set-
tings and then extended to other healthcare settings, including
hospitals.'> Other tools, such as the Malnutrition Screening
Tool (MST) and the Short Nutritional Assessment Questionnaire
(SNAQ), have been widely used in certain countries but less
frequently worldwide. Developed by an Australian group, MST
is a simple, quick, and valid tool consisting of 3 questions that
can be completed by medical, nursing, dietetic, or administra-
tive staff, as well as by family, friends, or the patients them-
selves on admission to the hospital."”’ The SNAQ was developed
in the Netherlands, and it includes questions with regard to
involuntary weight loss, loss of appetite, and recent use of sup-

plemental drinks or tube feeding as the best indicators for
malnutrition.'* The Mini Nutritional Assessment (MNA) is
composed of 2 groups of questions—1 to identify elderly
patients at risk of malnutrition and 1 to determine the nutrition
status of these patients.'>'® Other studies have used the SGA as
a screening tool for patients at risk of malnutrition'*?'; how-
ever, the SGA is an accurate patient-centered tool that incorpo-
rates clinical history and physical examination, and it has been
validated as a nutrition assessment tool.”?

Despite several studies comparing different tools for nutri-
tion screening,'*'**% there is no international consensus on a
“best tool” for screening of malnutrition risk among hospital-
ized patients. Furthermore, few tools have been studied with
respect to their ability to predict clinical outcomes such as mor-
bidity, mortality, complications, or length of hospital stay
(LOS).2"*% As far as we know, only 1 Brazilian study with a
large sample has evaluated 3 screening tools (MNA-Short
Form, MUST, and NRS-2002). The authors considered the
NRS-2002 the most effective tool to predict outcomes, with the
largest area under the receiver operating characteristic curve as
compared with the others.”® Therefore, the aim of the current
study was to evaluate (1) the accuracy of the MUST, MST, and
SNAQ to identify patients at risk of malnutrition in comparison
with the NRS-2002 and (2) the ability of these 4 screening
nutrition tools in predicting morbidity and mortality.

Material and Methods

A prospective cohort study was carried out with patients admit-
ted to the emergency service of a tertiary public hospital. The
Ethics Committee of the hospital approved the protocol, and all
patients gave their written informed consent. This research was
conducted according to the guidelines established by the
Declaration of Helsinki and the Brazilian resolution on ethical
issues for studies involving human subjects.

The sample was randomly selected from all patients admit-
ted to the emergency service between September 2013 and
February 2015 within 48 hours of hospitalization. The inclu-
sion criteria were as follows: patients aged >18 years who were
conscious and able to move. The sample did not include preg-
nant women or those who had given birth less than a year
before, those unable to talk or confused, and patients with
lower limb amputation or bedridden status, because the anthro-
pometric measurements could not be obtained.

Data were collected at the patients’ bedsides by 3 trained
researchers who administered a specific questionnaire and per-
formed anthropometric measurements. Sociodemographic char-
acteristics were collected, including sex, age, ethnicity, marital
status, educational attainment, lifestyle, origin, and socioeco-
nomic level. Hospital admission date, reason for admission, and
medical history were obtained from electronic medical records.

Anthropometric measurements were obtained with patients
wearing as little clothing as possible and no shoes. Height was
measured in centimeters, with a 2-m stadiometer (Bodymeter
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Table 1. Nutrition Screening Tools, Outcome Measures, and
Nutrition Risk Criteria.

Features of Nutrition Risk NRS-2002% MUST’ MST'? SNAQ"

Body mass index x

Weight loss X X X
Food/energy intake x X
Nutrition supplements

Severity of disease x

Acute disease effect x

Age X

Nutrition risk
classification, points
No risk <3 0 <2 <2
Atrisk >3 >1 >2 >2

MST, Malnutrition Screening Tool; MUST, Malnutrition Universal
Screening Tool; NRS-2002, Nutritional Risk Screening 2002; SNAQ,
Short Nutritional Assessment Questionnaire.

206; Seca) at the nearest 0.1 cm. Patients stood barefoot, with
the back straight, the arms hanging down, and the head straight,
facing forward. BMI was calculated (weight / [height x height])
and expressed in kg/m”. Usual body weight was obtained to
calculate the percentage of weight loss ([usual body weight —
current body weight] x 100/usual body weight). Nutrition
parameters included history of anorexia, symptoms of nausea,
vomiting, diarrhea, constipation, reduction of food intake, use
of nutrition supplements, functional capacity, and weight loss
in the prior 6 months. Metabolic demand and classification of
disease stress, as proposed by the SGA, were also estimated.”
Physical examination included loss of body fat, muscle mass
deficit, and fluid accumulation (ankle edema and ascites), clas-
sified as no, mild, moderate, or severe.

Nutrition screening was performed with 4 tools: NRS-
2002,"" MUST,"” MST,"” and SNAQ," which assessed the
parameters described in Table 1. For patients at nutrition risk,
we considered those classified as being at medium and high
nutrition risk (>2 points) according to the MUST'? and those
classified as moderately (=2 points) and severely malnourished
(>3 points) according to the SNAQ." A questionnaire was
developed to collect data on the redundant items across the 4
selected nutrition screening tools.

Other outcome measures included length of stay in emer-
gency department (days), length of stay in the hospital (days),
transfer to the intensive care unit, presence of infection during
hospitalization (according to the medical records and complete
blood count), and incidence of death. These outcomes were
obtained from medical records of each participant. LOS was
categorized as intermediate based on a median of 9 days or
very long based on 16 days as the cutoff point.*

Statistical Analysis

The sample size was calculated with a computer program on
the basis of a type I error of 5%, a type II error of 80%, and an

incidence of death of 9.1% among patients classified as being
at nutrition risk according to the NRS-2002 in a previous study
conducted in Brazil.”* The sample size was inflated by 20% to
account for the potential loss of follow-up. Based on these
assumptions, a sample size of 746 patients was required (http:/
www.openepi.com/Menu/OE_Menu.htm).

Agreement among nutrition screening tools was calculated
by the kappa coefficient. Kappa varies from 0—1: a value <0.2
indicates poor agreement; 0.2-0.4, fair; 0.4-0.6, moderate;
0.6-0.8, substantial; and >0.8, almost perfect.”” The accuracy
of the MUST, MST, and SNAQ to predict nutrition risk, with
the NRS-2002 as the reference method, was analyzed by sensi-
tivity, specificity, and area under the receiver operating charac-
teristic curve.

The association between nutrition risk assessed by the 4
screening tools and outcomes were evaluated by the chi-square
test. LOS was categorized according to the cutoff point estab-
lished in the literature as a very long LOS (=16 days). Poisson
regression with robust variance was performed to assess the
relative risk of very long LOS among patients at risk of nutri-
tion, adjusted for age and disease stress. Cox regression was
conducted to assess the performance of different screening
nutrition tools to predict mortality in hospitalized patients,
with age, sex, and disease stress as confounders in the adjusted
model.

Data are shown as mean + SD (parametric variables) or
median and interquartile range (nonparametric variables).
Qualitative data are described as absolute and relative frequen-
cies. Relative risk and hazard ratio are presented with 95% Cls.
Data analyses were performed with SPSS 20.0, and P values
<.05 were considered statistically significant.

Results

A total of 752 patients were included, with a mean age of 53.6
+ 15.5 years. Most of them were women (n = 410, 54.5%) and
of white ethnicity. The median years of school completed was
8.0 (4.0-11.0); 23.1% were active smokers; and 5.6% reported
frequently drinking alcoholic beverages. Most patients were
married (n = 438, 58.2%) and came from the city of Porto
Alegre (n =373, 49.6%).

Their clinical and nutrition features are described in Table 2.
The majority of patients were admitted to the hospital for gas-
trointestinal disorders (21.3%) or cancer (19.7%). Median unin-
tentional weight loss in the 6 months prior to the hospital
admission was 6.4% of usual weight, reported by half the par-
ticipants; most of these patients also reported reduced food
intake. Loss of muscle mass and subcutaneous fat was identi-
fied in 45.6% and 44.3% of patients, respectively, and ascites
and ankle edema in 11.4% and 29.1%, respectively. Anorexia
was reported by 39.6% (n = 298) of patients; diarrhea, 7.6% (n
= 57); vomiting, 21.1% (n = 159); and nausea, 30.9% (n=232).

The relative frequency of patients at nutrition risk was dif-
ferent among the screening tools: 29.3% of patients were at
nutrition risk (n = 220) by the NRS-2002, 37.1% by the MUST,
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Table 2. Clinical and Nutrition Characteristics of Participants
(N ="1752).

Characteristics Descriptive Statistics®

Clinical characteristics
Ward of admission

Oncology 148 (19.7)
Gastroenterology 160 (21.3)
Neurology 59 (7.8)
Pulmonology 51(6.8)
Nephrology 64 (8.5)
Cardiology 85(11.3)
Surgery 41 (5.5)
Infectious diseases 34 (4.5)
Endocrinology 29 (3.9)
Others 81 (10.8)
Metabolic demand (stress)
Mild 88 (11.7)
Moderate 352 (46.8)
High 306 (40.7)
Previous hospitalization (in 238 (31.7)
the past 6 mo)
Length of hospital stay, d 9.0 (3.0-19.0)
Length of emergency stay, d 3.0 (2.0-5.0)
Transfer to intensive care unit 30 (4)
Infection 230 (30.6)
Death 28 (3.7)
Nutrition characteristics
Current weight, kg 73.04 +17.75
Usual weight, kg 75.49 +17.28
Current height, cm 160.90 + 10.47
Body mass index, kg/m’ 28.13 +6.39
Weight loss in the previous 6 379 (50.4)
mo, yes
kg 5.0 (2.0-9.0)
% 6.41(3.02-11.89)

“Data are presented as No. (%), mean + SD, or median (interquartile
range).

33.6% (n = 253) by the MST, and 31.3% (n = 235) by the
SNAQ. Based on the NRS-2002 as the reference method for
nutrition screening, its agreement with the other tools to iden-
tify patients at nutrition risk was assessed. According to kappa
coefficient and values of sensitivity, specificity, and accuracy,
all instruments showed a moderate agreement with the NRS-
2002 (kappa coefficient between 0.581-0.599) and a satisfac-
tory performance to identify patients at nutrition risk (Table 3).

A summary of the association between the presence of
nutrition risk according to nutrition risk screening tools and
outcome measures is presented in Table 4. Relative frequency
of infection during hospitalization did not differ between
patients at nutrition risk and those who were not, regardless of
the nutrition screening tool. However, the proportion of
patients at nutrition risk with very long LOS (=16 days) and the
rate of mortality were higher as compared with patients who

were not at nutrition risk. Difference in the proportion of
patients transferred to the intensive care unit during hospital-
ization was detected between the MUST and MST.

Patients at risk of malnutrition had a higher risk of very
long LOS than patients without nutrition risk, independent of
the screening nutrition tool applied. Cox regression was con-
ducted to analyze the performance of different screening nutri-
tion tools to predict mortality in hospitalized patients. In the
univariate analysis, the NRS-2002, MUST, and MST were able
to demonstrate a significant association between nutrition risk
and death (data not shown). However, when the analysis was
adjusted for age, sex, and stress of disease, such an association
was observed only by the MUST, which identified a 2.34-fold
increase in the risk of mortality by the presence of nutrition
risk (Table 5).

Discussion

In the current study, the performance of 3 screening tools to
identify patients at nutrition risk was compared with that of the
NRS-2002. All tools had good accuracy (>75%), and the
MUST showed the highest sensitivity and specificity (>80%).
In addition, the presence of nutrition risk detected by all instru-
ments was positively associated with LOS: an increase of 5.4—
6.6 days of hospitalization was observed among patients at
nutrition risk. The MUST was the only nutrition screening tool
able to predict the incidence of death: the hazard ratio for the
mortality of patients at nutrition risk was 2.34 times greater
than that for patients not at nutrition risk.

The highest and lowest prevalence rates of nutrition risk in
the current study were identified from the MUST (37.1%) and
NRS-2002 (29.4%), lower than those described by Kami et al,
who found nutrition risk for 48.7% (NRS-2002) of the inpa-
tients admitted to an emergency service in a Brazilian
hospital.”® Another study conducted in Brazilian hospitals
detected similar proportions of patients at nutrition risk via the
same instruments: 39.6% with the MUST and 27.1% with the
NRS-2002 (27.1%).” In a cross-sectional study performed in
Amsterdam, a similar prevalence for risk of malnutrition was
identified by the SNAQ (33%) and MST (27%), and a higher
prevalence was detected by the MUST criteria (44%) and
NRS-2002 (38%).2* Nutrition risk was prospectively deter-
mined by the MNA—Short Form, MUST, and NRS-2002 in a
study conducted in Israel involving 215 elderly patients who
underwent a hip fracture operation. The lowest prevalence of
nutrition risk was observed with the MUST (20.4%), which
was lower than that identified by the NRS-2002 (37.6%).%
Differences in their results as compared with ours may be
explained by the different age of the study populations. Velasco
et al® conducted a multicentric study in 3 Spanish hospitals,
including 400 inpatients, and evaluated the nutrition risk
according to the NRS-2002, MUST, SGA, and MNA. The
highest prevalence of malnutrition risk was detected by the
SGA (58.5%), whereas similar prevalence was detected by the
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Table 3. Agreement and Accuracy of the MUST, MST, and SNAQ in Relation to the NRS-2002.

Sensitivity, %

Specificity, % Performance (ROC-AUC)

Nutrition Screening Tool Kappa (P Value)
MUST 0.581 (<.001)
MST 0.592 (<.001)
SNAQ 0.599 (<.001)

82.6 84.5 0.765 (0.723-0.808)
76.8 84.7 0.808 (0.771-0.845)
73.2 87.4 0.802 (0.764-0.800)

AUC, area under the curve; MST, Malnutrition Screening Tool; MUST, Malnutrition Universal Screening Tool; NRS-2002, Nutritional Risk Screening
2002; ROC, receiver operating characteristic; SNAQ, Short Nutritional Assessment Questionnaire.

Table 4. Association Between Presence of Nutrition Risk and
Outcome Measures.”

Nutrition Infection  Very Long Hospital Death
Screening Tool  (n=230) Stay (n=207) (n=28)
NRS-2002

At risk 29.8 38.7 8.2

No risk 31.5 23.0 1.9

P value .664 <.001 <.001
MUST

At risk 32.1 42.6 10.2

No risk 30.6 23.9 2.0

P value 770 <.001 <.001
MST

At risk 32.7 40.5 7.9

No risk 30.0 21.5 1.6

P value 501 <.001 <.001
SNAQ

At risk 311 39.3 7.4

No risk 30.9 22.9 2.1

P value 798 <.001 .002

MST, Malnutrition Screening Tool; MUST, Malnutrition Universal
Screening Tool; NRS-2002, Nutritional Risk Screening 2002; SNAQ,
Short Nutritional Assessment Questionnaire.

“Data analyzed by the chi-square test and presented as relative frequency
(%). Bold indicates significance, P < .05.

Table 5. Risk of Mortality and Very Long LOS for Patients at
Risk of Malnutrition.”

Nutrition
Screening Tool

Mortality, HR
(95% CI)

NRS-2002  1.99(0.89-4.45) .091 1.54(1.22-1.94) <.001
MUST 2.34(1.04-5.25) .039 1.35(1.19-1.53) <.001
MST 2.01(0.81-4.99) .133 1.78 (1.43-2.21) <.001
SNAQ 1.54 (0.67-3.52) .306 1.63 (1.31-2.03) <.001

P VeryLong LOS, P
Value® RR (95% CI) Value®

HR, hazard ratio; LOS, length of hospital stay; MST, Malnutrition
Screening Tool; MUST, Malnutrition Universal Screening Tool; NRS-
2002, Nutritional Risk Screening 2002; RR, relative risk; SNAQ, Short
Nutritional Assessment Questionnaire.

*All analyses were adjusted for age, sex, and stress of disease.

Cox regression.

“Poisson regression.

others tools (34.5%, 31.5%, and 35.3% according to the NRS-
2002, MUST, and MNA, respectively).20 All together, these

data suggest a high prevalence (20%-50%) of patients at risk
of malnutrition at hospital admission, without major discrepan-
cies among the tools. Some discrepancies observed between
the NRS-2002 and MUST in identifying patients at nutrition
risk and regarding its prevalence may be partially explained by
the cutoff of BMI, which is lower in the MUST tool'? versus
the NRS-2002."

All screening tools evaluated in the current study had a
moderate agreement with the NRS-2002 in identifying patients
at risk of malnutrition, and the MUST demonstrated the high-
est sensitivity for predicting nutrition risk. In a multicentric
study conducted in 3 Spanish hospitals, the MUST (kappa =
0.635) and NRS-2002 (kappa = 0.620) presented higher levels
of'agreement with the SGA than the MNA (kappa =0.491), and
the authors suggested that both the MUST and NRS-2002
could be used to identify malnutrition risk at hospital
admission.”® This is corroborated by an observational study
involving 995 inpatients in Geneva, Switzerland, that evalu-
ated the accuracy of different nutrition screening tools to
predict the risk of malnutrition with the SGA as the reference
method. The prevalence of malnutrition risk was 28% and 37%
according to the NRS-2002 and MUST, respectively, and mal-
nutrition was detected in 44% of patients according to the
SGA. The sensitivity of the screening tools varied from 61%-—
62%, and the specificity was 93% and 76% for the NRS-2002
and MUST, respectively.”' A cross-sectional study®* conducted
among a sample of 275 inpatients compared 5 nutrition screen-
ing tools with a preset definition of malnutrition that consid-
ered BMI and unintentional weight loss during the last month
or the previous 6 months. The authors demonstrated that the
MST and SNAQ are suitable for use in an inpatient setting
because they performed as well as the MUST and NRS-2002
on criterion validity, with sensitivities and specificities >70%.
However, the MNA—Short Form did not appear to be useful,
owing to its low specificity. The MUST and NRS-2002 had the
highest sensitivity values (96% and 92%, respectively).”*
Therefore, our findings agree with those reported in the litera-
ture demonstrating that the MUST, SNAQ, and MST have
similar accuracy to the NRS-2002 in identifying patients at risk
of malnutrition. Yet, our study differs from those reported in
the literature because the SGA and MNA—Short Form were not
included as nutrition screening tools. The SGA was not used
for comparison in the current study, because it is more appro-
priate for nutrition assessment and, as far as we know;, it is not
validated to nutrition screening.*** The MNA—Short Form was
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not included in the current study, because it is not a short and
quick questionnaire and is not validated for older people.'*'*

With respect to the ability of the nutrition screening tools to
predict outcomes, we observed that, regardless of the screening
tool, a higher proportion of patients at risk of malnutrition had
a very long hospital stay in comparison with patients who were
not at risk of malnutrition. In fact, patients at risk of malnutri-
tion had an increase in hospital stay of 5.4-6.6 days. In the
study by Raslan et al, the NRS-2002 was considered the most
effective tool to predict a very long hospital stay. It is worth
mentioning, though, that there is no difference between the
MUST and NRS-2002 in the accuracy to predict hospital stay
(61.97% vs 65.08%). The risk of malnutrition assessed by the
NRS-2002 and MUST in a study conducted with 682 patients
in a Portuguese university hospital showed a similar validity
between the methods in predicting the length of stay. The
authors reported a significant association between nutrition
risk identified by both the NRS-2002 and MUST and the prob-
ability of being discharged from the hospital.”* Also, a prospec-
tive study conducted in London with 537 patients with stroke
determined the ability of the MUST to predict poor outcomes
after stroke. For those patients who survived, the median num-
ber of days spent in the hospital (in a follow-up of 6 months)
was at least 3 times higher for patients at high risk of malnutri-
tion as compared with patients at low risk of malnutrition, rein-
forcing the association between nutrition risk and LOS.*®

Regarding mortality, the current study demonstrated an
association between the risk of malnutrition and this outcome
when only the MUST was applied, with a hazard ratio for death
2.38 times higher among patients at nutrition risk than those
not at nutrition risk. Different results were found by Raslan
et al, who reported that the accuracy of the MUST (75.83%) in
predicting death was not different from that of the NRS-2002
(79.48%).%> However, the authors did not evaluate the magni-
tude of such association, which makes the comparison between
their findings and ours difficult. However, our results are in
agreement with those demonstrated by Gomes et al in the study
conducted with 537 patients with stroke: the relative frequen-
cies of patients at medium and high risk of malnutrition were
7% and 29%, respectively, and there was a significant increase
in mortality in a follow-up period of 6 months after stroke with
the increase of risk of malnutrition: medium risk (hazard ratio,
3.51; 95% CI, 1.59-7.73) and high risk (hazard ratio, 5.60;
95% CI, 3.23-9.96).%°

Our study has some limitations. The sample was com-
posed of a large number of hospitalized patients with a wide
range of age (including adults and elderly) and diseases.
Furthermore, it was conducted in an emergency service of a
public hospital: Patients are admitted to the hospital and
stay for a couple of days (median, 3.0 days in our study),
and this is where nutrition screening should be performed.
However, since our sample included only patients who were
conscious and able to move, our results cannot be extrapo-
lated to all hospitalized patients. Furthermore, we can

consider as a limitation the fact that we did not apply other
screening tools in the current study. However, there is con-
siderable variability in use of nutrition screen tools around
the world, as demonstrated by Patel et al in a study that
asked members of the American Society for Parenteral and
Enteral Nutrition about which screening tools have been
used in clinical practice.*

Considering our results and those reported by similar stud-
ies, we could conclude the following: (1) All nutrition risk
tools evaluated in this study have good accuracy to identify
risk of malnutrition. (2) Risk of malnutrition is an indepen-
dent determinant of very long length of stay. (3) According to
the MUST, the risk of malnutrition is associated with a higher
chance of death. (4) The MUST, MST, SNAQ, and NRS-2002
are quick, easy-to-apply instruments that health professionals
should consider in their clinical practice to identify which
patients are at risk of malnutrition and will probably have a
longer hospital stay. The particularities of each service will
determine which tool is more appropriated. Independent of
which tool is used, it is important that the nutrition risk
screening be performed early (24—72 hours after hospital
admission).

Conclusions

The nutrition screening tools MUST, MST, and SNAQ share
similar accuracy to the NRS-2002 in identifying patients at risk
of malnutrition. All instruments were positively associated
with very long hospital stay, with an increase of 5.4—6.6 days
of hospitalization among patients at nutrition risk. In clinical
practice, health professionals can choose one of them to screen
patients regarding nutrition risk when they are admitted at hos-
pital, preferentially in the first 24-72 hours.
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