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Summary

Background: The Global Leadership 
Initiative on Malnutrition (GLIM) criteria, 
created to establish a global consensus on 
diagnostic criteria for disease-related mal-
nutrition (DRM), needs to be validated in 
order to be used in clinical practice. 

Objective: To estimate the internal 
consistency of GLIM criteria and compare 
it with the Subjective Global Assessment 
(SGA) of Nutritional Status as a tool for 
diagnosing malnutrition in hospitalized 
patients with nutritional risk. 

Methods: 123 hospitalized adults at 
risk of malnutrition (MN) (Short Nutritional 
Assessment Questionnaire [SNAQ] ≥2) we-
re assessed. Both SGA and GLIM criteria 
were used to diagnose MN. The level of 
concordance, validity, safety and proba-
bility ratio between SGA and GLIM were 
determined. 

Results: The prevalence of MN detec-
ted by GLIM was 91 % with 52.03 % ca-
tegorized as severe malnutrition. When 
using SGA, the prevalence of malnutrition 
was 88.62 %, with 32.52 % detected as se-
vere. The internal consistency of GLIM was 
acceptable (Cronbach´s alpha: 0.6425). 
Agreement between tools was moderate 
(𝜅: 0.5946) or good (𝜅: 0.7777) according 
to the categorization used. When com-
pared to SGA, sensitivity and specificity 
of the GLIM criteria were 99.1 % (95 % 
CI; 95 %-100 %) and 71.4 % (95 % CI; 41.9 
%-91.6  %), respectively. The positive and 

Resumen

Introducción: los criterios Global 
Leadership Initiative on Malnutrition (GLIM), 
creados para alcanzar un consenso mun-
dial en cuanto a los criterios diagnósticos 
de la desnutrición (DN) asociada con la 
enfermedad, requieren ser validados para 
su uso en la práctica clínica. 

Objetivo: estimar la consistencia in-
terna de los criterios GLIM y compararlos 
con respecto a la valoración global sub-
jetiva (VGS) con el fin de diagnosticar DN 
en pacientes hospitalizados con riesgo 
nutricional. 

Métodos: se evaluaron 123 adultos 
hospitalizados con riesgo de DN (SNAQ > 
2). Se utilizaron la VGS y GLIM para diag-
nosticar DN. Se calculó la consistencia in-
terna del GLIM y su concordancia, validez, 
seguridad y razón de probabilidad con 
respecto a VGS. 

Resultados: la prevalencia de DN fue de 
91 % según GLIM y 88,62 % según VGS, y 
fue grave en 52,03 % y 32,52 %, respectiva-
mente. La consistencia interna del GLIM re-
sultó aceptable (alfa de Cronbach: 0,6425). 
La concordancia entre VGS y GLIM fue 
moderada (𝜅: 0,5946) o buena (𝜅: 0,7777) 
según la categorización utilizada. GLIM 
obtuvo una sensibilidad del 99,1 % (inter-
valo de confianza [IC] 95 %: 95 %-100 %)  
y una especificidad del 71,4 % (IC 95 %: 
41,9 %-91,6 %). El valor predictivo positi-
vo fue 96,4 % (IC 95 %: 91,1 %-99 %) y el 
negativo fue 90,9 % (IC 95 %: 58,7-99,8). La 

Resumo

Introdução: Os critérios Global 
Leadership Initiative on Malnutrition 
(GLIM), criados para alcançar um consen-
so mundial respeito dos critérios diagnós-
ticos da desnutrição associada à doença 
(DN), requerem validação para seu uso na 
prática clínica. 

Objetivo: Estimar a consistência inter-
na dos critérios GLIM e compará-los com 
a Avaliação Subjetiva Global (ASG) com o 
objetivo de diagnosticar DN em pacientes 
hospitalizados com risco nutricional. 

Métodos: Foram avaliados 123 adultos 
hospitalizados com risco de DN (SNAQ ≥2). 
ASG e GLIM foram usados para diagnosti-
car DN. Foram calculadas a consistência 
interna do GLIM e sua concordância, vali-
dade, segurança e razão de probabilidade 
em relação à ASG. 

Resultados: A prevalência de DN foi de 
91% pelo GLIM e 88,62% pela ASG, sendo 
severa em 52,03% e 32,52% respectiva-
mente. A consistência interna do GLIM foi 
aceitável (Alfa de Cronbach: 0.6425). A 
concordância entre ASG e GLIM foi mo-
derada (𝜅: 0,5946) ou boa (𝜅: 0,7777) de 
acordo com a categorização utilizada. O 
GLIM obteve uma sensibilidade de 99,1% 
(IC 95%: 95%-100%) e uma especificidade 
de 71,4% (IC 95%: 41,9%-91,6%). O valor 
preditivo positivo foi de 96,4% (IC 95%: 
91,1-99%) e o negativo de 90,9% (IC95% 
58,7-99,8). A razão de verossimilhança 
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INTRODUCTION

Hospital malnutrition (MN) is a frequent problem world-
wide, with a documented prevalence ranging from 19 % 
to 80 %. In Latin America, the high prevalence is often 
associated with various clinical complications, imposing 
significant health and economic burdens. At the national 
level, the Argentine Association of Enteral and Parenteral 
Nutrition (AANEP) conducted a multicenter study in 
2014, which revealed a prevalence of 48 %(1, 2).

Nutritional screening is an easily identifiable method 
that should be conducted in all patients within the first 
24-48 hours of hospitalization to promptly identify the 
risk of MN. This enables the early implementation of 
appropriate nutritional therapy, consequently redu-
cing the likelihood of complications, length of hospital 
stays, and mortality. Despite the absence of consensus 
on the preferred screening tool, the Short Nutritional 
Assessment Questionnaire (SNAQ) is a validated 
option, chosen in our center due to its practicality(3-5).

In those patients identified as being at risk of MN, 
a comprehensive nutritional assessment should be 
conducted to diagnose MN and determine its seve-
rity(3). Although subjective global assessment (SGA) is 
a diagnostic tool used in several studies(6), there is no 
universally accepted gold standard tool for this pur-
pose. Recognizing the global need for a consensus on 
detecting MN in the hospital setting, a committee of 
international leaders established the Global Leadership 
Initiative on Malnutrition (GLIM) criteria. However, 

the committee acknowledged the importance of vali-
dating these criteria in clinical practice(7). Within the 
GLIM consensus, the SGA is regarded as a ‘semi-gold 
standard’ tool for diagnosing MN.

Allard et al., conducted the first study to validate the 
GLIM criteria using SGA in hospitalized patients(8). 
The study found that, compared to SGA, GLIM criteria 
underestimated the presence of disease-related malnu-
trition (DRM), but increased the likelihood of catego-
rizing individuals as severely malnourished. In 2021, 
Burgel et al., and Brito et al., reported a sensitivity and 
specificity of GLIM greater than 80 % when compared 
to SGA, which indicates that GLIM can be effectively 
used in hospitalized patients(9, 10). Additionally, Brito 
et al., concluded that the presence of MN according 
to GLIM criteria was associated with an increased risk 
of prolonged hospitalization and mortality within a 
6-month period(10).

Limited studies have addressed this concern in the 
general hospitalized population in Latin America. A 
prospective descriptive study conducted by Galindo 
M., et al., demonstrated that the diagnosis of MN, based 
on the GLIM criteria, is a risk factor for short-term com-
plications, including in-hospital mortality and admis-
sion to the intensive care unit (ICU). This study also 
identified decreased muscle mass and inflammation as 
independent risk factors for these complications(11).

The effectiveness of GLIM criteria in facilitating a 
timely and simple identification of DRM, with the final 
goal of implementing an adequate nutritional therapy, 

negative likelihood ratios were 3.47 (95 % 
CI; 1.51-7.94) and 0.0128 (95 % CI; 0.018-
0.929), respectively. 

Conclusions: The GLIM diagnostic tool 
has fair validity and its agreement with 
SGA was found to be significant. GLIM is 
a useful tool for diagnosis of malnutrition 
in hospitalized adults. Further validation 
studies are required for its application on 
the general inpatient population.

Keywords: GLIM; Malnutrition; Subjective 
Global Assessment; Nutritional diagnostic 
tool; Nutrition assessment.

razón de verosimilitud positiva fue 3,47 (IC 
95 %: 1,51-7,94) y la negativa fue 0,0128 
(IC 95 %: 0,018- 0,929). 

Conclusiones: la herramienta GLIM 
posee una validez justa y concuerda mo-
deradamente con la VGS. Se requieren 
estudios de validez para su aplicación en 
la población hospitalaria general.

Palabras clave: GLIM, desnutrición, valo-
ración global subjetiva, diagnóstico nutri-
cional, evaluación nutricional.

positiva foi 3,47 (IC 95%: 1,51-7,94) e nega-
tiva 0,0128 (IC 95%: 0,018-0,929). 

Conclusões: A ferramenta GLIM tem 
uma validade razoável e concorda mode-
radamente com a ASG. Estudos de valida-
de são necessários para sua aplicação na 
população hospitalar geral.

Palavras-chave: GLIM, desnutrição, 
Avaliação subjetiva global, diagnóstico 
nutricional, avaliação nutricional.
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is not yet established. Therefore, the objective of this 
study is to compare the effectiveness of the GLIM cri-
teria and the SGA in diagnosing MN in hospitalized 
patients at risk of MN. 

METHODS

A prospective, descriptive, cross-sectional, and com-
parative study between two diagnostic tools for nutri-
tional status was conducted at Center for Medical 
Education and Clinical Research “Norberto Quirno” 
(CEMIC) University Hospital, a tertiary-level center 
with 185 beds located in Buenos Aires. Hospitalized 
patients over 18 years of age, identified as being at 
risk of MN using the SNAQ tool (score ≥ 2) admitted 
between February and March 2020 were included. 
Patients in the ICU, pregnant women and postpartum 
women were excluded. Patients who were dismissed or 
deceased before collecting all the data and patients in 
palliative care were eliminated.

The calculated sample size was 120 patients, assuming 
a 20 % loss rate. An average of three persons for each item 
of the tool was used to analyze its internal consistency(12). 
According to the Epidat program, with a sample of 50 
patients, a power of 90 % would be achieved and a corre-
lation coefficient of at least 0.6 would be obtained. The 
sampling was non- probabilistic by convenience(13). Data 
was collected consecutively in all patients at risk of MN 
upon admission during the data collection months.

The present study complied with the internatio-
nal Helsinki research standards of the World Medical 
Association, Law 3301 of the Ministry of Health of the 
Government of the City of Buenos Aires, Resolution 
1480/2011 of the National Ministry of Health, and all 
legislation and regulations to which the CEMIC Ethics 
and Research Committee adheres. After obtaining 
approval from this ethics committee, it was a require-
ment to sign an informed consent prior to the incorpo-
ration of the individuals into the study.

Data collection

Data was collected by trained dietitians within 24-48 
hours of hospital admission. The same interviewer 
collected data for both tools. To reduce intra-observer 
bias, SGA was conducted first, as it includes subjective 
components, and then MN was categorized according 
to GLIM criteria. Most of the information was obtai-
ned directly from primary sources, such as patients or 
their companions’ interviews. Medical records were 
used as a secondary source.

When feasible, subjects’ weight and height were 
measured using an OMROM© model HN-289 digital 
scale or a CAM© mechanical foot scale with an altime-
ter. The scales had a measurement range of 80-220 cm 
for height and a precision of 1 mm. Then, the surveyor 
proceeded to complete the two diagnostic tools. 

Subjective Global Assessment

The six domains included in SGA were completed using 
the technique described by Detsky et al. The patient 
was then categorized according to the nutritional status 
identified by the tool(14, 15).

GLIM Criteria

The phenotypic and etiologic criteria of the GLIM tool 
were completed as described in Table 1. Subjects were 
categorized with MN if they met at least one pheno-
typic criterion and one etiological criterion. The phe-
notypic criterion determined the severity of MN. For 
assessing ‘reduced muscle mass’, a physical examination 
was conducted, and complementary tools were utilized 
based on the patient’s age: 

 � Grip strength assessment was performed in all 
patients capable of undergoing the test, regardless of 
age. A hand-held dynamometer ( JAMAR© hydrau-
lic model 5030J1 with a precision of 90 kg) was 
used. Three measurements were taken for each arm 
following the dynamometer›s instructions, and the 
average of the three measurements was calculated(16).

 � Mid-arm muscle circumference was measured in 
individuals under 75 years old, following the techni-
que described by Canicoba M., et al. An inextensible 
Lufkin© measuring tape with a precision of 1 mm 
and a Slim Guide© skinfold caliper with a measu-
rement range of 0-85 mm and a precision of 1 mm 
were used. The Third National Health and Nutrition 
Examination Survey (NHANES III) reference 
tables were used to calculate percentile values based 
on sex and age(17, 18).

 � Calf circumference was measured in individuals 
over 65 years old following the technique described 
by Canicoba M., et al., using an inextensible Lufkin© 
measuring tape with a precision of 1 mm(18, 19).

Data analysis

The collected data was recorded in a self-developed 
database and analyzed using the statistical package 
Stata 11.0 and VCC Stat Beta 3.0 software. For the des-
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criptive analysis of the characterization variables, the 
relative frequency was calculated for categorical varia-
bles, while the mean and standard deviation (SD) were 
calculated for continuous variables.

The internal validity of the GLIM criteria was asses-
sed through the internal consistency of the items using 
Cronbach’s alpha. Most authors suggest an acceptable 
range for reliability coefficients between 0.65 and 0.8, 
and values below 0.5 are considered unacceptable(24-27). 

Concordance between the diagnostic categories 
obtained through the SGA and GLIM criteria was 
assessed using the kappa test (κ). The diagnostic cate-
gories compared were «without MN», «moderate 
MN,» and «severe MN.» Additionally, concordance 
was calculated considering two categories: «without 
MN» and «with MN.» The strength of agreement is 
classified as very weak when 𝜅 values are below 0.20, 
weak between 0.21 and 0.40, moderate between 0.41 
and 0.60, good between 0.61 and 0.80, and very good 
with values above 0.80. The significance level was set at 
p-values < 0.05(28, 29).

All individuals belonging to the SGA categories “B” 
and “C” and GLIM categories “moderate MN” and 
“severe MN” were categorized as “MN”’. The validity of 
the GLIM criteria in predicting MN was assessed using 
specificity and sensitivity measures compared to SGA. 
The classification was based on the following cut-off 

points: “good” if both values were > 80 %, «fair» if one 
value was > 80 % and both were > 50 %, and «poor» if 
at least one value was < 50 %(30). 

The safety of GLIM was analyzed using positive 
predictive value (PPV) and negative predictive value 
(NPV). Additionally, the positive likelihood ratio 
(LR+) and negative likelihood ratio (LR-) were cal-
culated. LR+ values of 10 were considered to indicate 
“highly relevant utility,” while values between 5 and 10 
were considered as “moderate utility.” For LR-, values 
below 0.1 were considered as “highly relevant utility,” 
and values between 0.1 and 0.2 were considered as 
“moderate utility”(31-33).

RESULTS

The study included 123 hospitalized patients at risk of 
MN, with a mean age of 70 years (SD + 16.26), ran-
ging from 20 to 96 years. In terms of gender distribu-
tion, 55.28 % were female, while 44.72 % were male. 
Among the participants, 50.41 % were active oncologic 
patients, and 30.89 % were surgical patients. The cha-
racterization of the study sample is provided in Table 2. 
Additionally, Table 3 presents the diagnoses obtained 
using each tool. According to the GLIM tool, the pre-
valence of MN was 91.05 %, with 39.02 % classified as 
moderate MN and 52.03 % as severe MN. The SGA tool 

Table 1. “GLIM criteria” for the diagnosis of malnutrition(7)

Phenotypic criteria Etiological criteria

Weight loss (%) Low Body Mass 
Index (kg/m2)

Reduced 
muscle mass*

Reduced food intake (or 
absorption)

Inflammation

Moderate 
malnutrition

> 5 % within past 6 
months, or > 10 % beyond 
6 months

< 20 if < 70 years, or
< 22 if > 70 years

Mild to 
moderate 
deficit

50 % of energy 
requirement > 1 week, or 
any reduction
for > 2 weeks, or any 
chronic gastrointestinal 
condition that adversely 
impacts food assimilation
or absorption

Acute disease/
injury
or chronic 
disease-related

Severe 
malnutrition

> 10 % within the past 6 
months or > 20 % beyond 
6 months 

< 18.5 if < 70 years,
< 20 if 70 years 

Severe deficit

*Grip strength, mid-arm muscle circumference, calf circumference and physical examination were measured. The following cut-off 
points were considered to determine “reduced muscle mass”: 
-  Decreased grip strength: < -2 SD according to the sex and age of the dynamometer used(20-23). 
-  Decreased mid-arm muscle circumference: Mild to moderate between percentiles (pc) 5-10, and severe pc < 5(18). 
- Decreased calf circumference: ≤ 30.5 cm(18, 19). 
When measurements of muscle mass belonged to different categories, the physical examination of the patient and the professional 
criteria were considered in order to differentiate between mild/moderate and severe deficit. 

SD: standard deviation.
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identified MN in 88.6 % of cases, with 56.10 % catego-
rized as moderate MN and 32.52 % as severe MN.

Table 2. Sample characteristics (n = 123)

Characteristics n % 95 % CI

Age

 - Under 65 years 29 23.57 16.59-32.24

 - Greater or equal than 65 years 94 76.42 67.75-83.40

Sex

 - Female 68 55.28 46.06-64.16

 - Male 55 44.72 35.83-53.93

Cancer patient 62 50.41 41.29-59.48

Surgical patient 38 30.89 23.04-39.95

Diagnosis on admission

 - Digestive system 28 22.7 15.89-31.37

 - Nephro-urological system 25 20.3 13.82-28.72

 - Respiratory system 19 15.4 9.78-23.32

 - Musculoskeletal system 18 14.6 9.13-22.41

 - Other systems (hematopoietic, 
reproductive, rheumatological, 
nervous, lymphatic, and 
metabolic)

34 27.6 20.14-36.56

Nutritional status according to SGA

 - Well nourished 14 11.38 6.59-18.67

 - Moderate malnutrition 69 56.10 46.87-64.93

 - Severe malnutrition  40 32.52 24.51-41.63

Nutritional status according to GLIM

 - Without malnutrition 11 8.94 4.77-15.79

 - Moderate malnutrition 48 39.02 30.48-48.26

 - Severe malnutrition  64 52.03 42.88-61.05

*n: number of patients.
CI: confidence interval; GLIM: Global Leadership Initiative on 
Malnutrition; SGA: Subjective Global Assessment.

The GLIM tool demonstrated acceptable internal 
consistency, with a Cronbach’s alpha value of 0.6425. 
Regarding the “total item correlation,” the variable with 
stronger correlation with the GLIM alpha was “reduced 
muscle mass” (0.8326), while “reduced intake” (0.4416) 
showed a lower correlation (Table 4). The item “inflam-
mation” was excluded from the analysis as it was pre-

sent in 100 % of the sample. The concordance between 
GLIM and VGS was moderate, with a value of κ: 0.5946 
(95 % confidence interval [CI]: 0.46-0.52; p < 0.00001) 
when considering three categories, and it was good with 
a value of κ: 0.7777 (95 % CI: 0.68-0.86; p < 0.00001) 
when considering two categories of the tools.

Table 3. 2 × 2 contingency table to evaluate the diagnostic 
tools

GLIM 

Semi-gold standard: SGA

TotalWith 
malnutrition (B 
and C): Positive

Without 
malnutrition (A): 

Negative

With 
malnutrition: 
Positive

108 4 112

Without 
malnutrition: 
Negative

1 10 11

Total 109  14 123

GLIM: Global Leadership Initiative on Malnutrition; SGA: 
Subjective Global Assessment.

Table 5 presents the results corresponding to the 
validity of the GLIM criteria classified as fair. The LR+ 
estimate demonstrated moderate utility, as the GLIM 
is 3.47 times more likely to categorize a malnourished 
patient as malnourished than a patient without MN 
being categorized as malnourished. On the other hand, 
the LR- estimate showed highly relevant utility, as it is 
0.01 times less likely for a malnourished patient to be 
categorized as malnourished, compared to a patient 
without MN being categorized as malnourished.

DISCUSSION

The present study is one of the first in Latin America 
to compare SGA with GLIM in hospitalized patients 
at risk of MN. The diagnostic tools were exclusively 
applied, as proposed in clinical practice, in patients at 
nutritional risk, which would explain the high preva-
lence of MN found. The SNAQ has demonstrated both 
validity and reliability in hospitalized patients, exhibi-
ting sensitivity and specificity levels exceeding 75 %. 
However, it is not exempt from excluding individuals 
from the study who could potentially be malnourished, 
which may lead to an overestimation of GLIM’s true 
performance(34-36).



19

Navarro P, et al. Rev. Nutr. Clin. Metab. 2021;4(4):14-23.

The prevalence of MN, despite being high due to the 
aforementioned, was slightly higher using GLIM com-
pared to SGA (91 % versus 88 %). Brito et al., obtained 
similar results (41.6 % vs. 33.9 %)(10). In contrast, Allard 
et al., reported a prevalence of 33.29 % versus 45.15 %, 
highlighting that their study’s retrospective design limi-
ted their analysis to the available GLIM data(8). The per-
centage of severe MN in the present study was much 
higher using GLIM (52.03 % vs. 32.52 %), as observed 
in Allard’s study (19.77 % vs. 11.73 %)(8).

On one hand, conducting a factorial analysis of each 
GLIM criterion reveals that if the item “reduced intake” 
were to be eliminated, the internal consistency would 
reach a level considered “good” (close to 0.7). On 
the other hand, the importance of the variable “redu-
ced muscle mass” becomes evident, since, without it, 

the internal consistency would be even lower (alpha: 
0.4147). 

Therefore, it is necessary to establish cut-off points 
and operative criteria for evaluating muscle mass. 
Although anthropometry has limitations in terms of 
lower reliability compared to bioimpedance and dual-
energy X-ray absorptiometry, in addition to the possi-
ble inter-observer bias(34), this study did not have access 
to such equipment. It is crucial to standardize a practical 
method for measuring muscle mass in clinical practice 
and establish its global use through protocolization(7). 

Regarding the reliability of GLIM, the tools demons-
trate significant agreement (p < 0.00001) in categori-
zing individuals into “without MN,” “moderate MN,” 
and “severe MN” categories, with a moderate level of 
agreement (0.5946, 95 % CI: 0.46-0.72). Considering 

Table 4. Cronbach’s alpha results

GLIM items n Item-total 
correlation 

Correlation if item 
is removed

Mean covariance
between items

Cronbach’s alpha 
if item is removed

Unintentional weight loss 123 0.7718 0.4960 0.1017 0.5662

Low BMI 123 0.7037 0.4401 0.1275 0.5246

Reduced muscle mass 123 0.8326 0.6151 0.0770 0.4147

Low dietary intake or reduced absorption 123 0.4416 0.2314 0.2028 0.6961

Total items of the GLIM tool 0.1271 0.6425

n: number of patients.
BMI: Body Mass Index; GLIM: Global Leadership Initiative on Malnutrition.

Table 5. Validity, diagnostic accuracy, safety, and likelihood ratio results of GLIM criteria using SGA as gold standard

Result 95 % CI Cut-off level

Cohen’s Kappa (Without MN, moderate MN, severe MN) 0.5946 (p < 0.00001) 0.46-0.52 0.61-0.80

Cohen’s Kappa (Without MN, with MN) 0.7777 (p < 0.00001) 0.68-0.86 0.61-0.80

Sensitivity 99.1 % 95 %-100 % > 80 %

Specificity 71.4 % 41.9 %-91.6 % > 80 %

LR+ 3.47 1.51-7.94 5-10

LR- 0.0128 0.018-0.929 0.1-0.2

PPV 96.4 % 91.1 %-99 % -

NPV 90.9 % 58.7 %-99.8 % -

CI: Confidence interval; LR+: Positive likelihood ratio; LR-: Negative likelihood ratio; MN: Malnutrition; NPV: Negative predictive value; 
PPV: Positive predictive value.
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the confidence interval, good reliability is achieved(12). 
The concordance between the tools is good (0.7777, 
95 % CI: 0.68-0.86) when categorizing individuals as 
either “with MN” or “without MN”.

The sensitivity of GLIM in patients at nutritional 
risk (99.1 %) was in accordance with the recommen-
ded values (≥ 80 %), speculating that GLIM easily 
detects malnourished individuals(34). This was similarly 
demonstrated by Brito, et al. (86.6 %) and Burgel, et al. 
(86.8 %)(9, 10). In contrast, Allard et al., found a lower 
sensitivity (61.30 %)(8). Identifying patients with 
MN is crucial as it allows for appropriate nutritional 
treatment, leading to better outcomes, reduced compli-
cations, and lower healthcare costs(37). 

The specificity of GLIM did not reach acceptable 
values (71.4 %). Being a diagnostic tool for MN, it 
should have high specificity to avoid categorizing indi-
viduals as malnourished when they are not. GLIM 
results can vary depending on the different tools used 
for measuring muscle mass(20). Therefore, as a strategy 
to achieve a specificity close to 80 %, it is proposed to 
investigate which of the tools is the most specific and to 
standardize its use. 

The differences in sensitivity and specificity found in 
other studies could be due both to the disparity in their 
methodology and to the sample of patients included. 
Furthermore, the performance of each tool in different 
populations and the discrepancies in measurement 
techniques should be taken into account(8-10). 

The high prevalence of MN may have influenced the 
elevated PPV (96.4 %), as it increases under conditions 
of higher prevalence. The NPV was also high, indicating 
that only 9.1 % of the patients without MN according 
to GLIM had MN according to SGA. Both values were 
higher compared to those reported by Allard et al. The 
discrepancies observed may be attributed to variations 
in the prevalence of MN among the studies(8, 38). 

The entire study sample exhibited some degree of 
inflammation or stress, which may be associated with 
the high sensitivity and lower specificity of the tool. 
This finding is related to the lack of objective parame-
ters, such as recommended supportive measures (e.g., 
C-reactive protein [CRP]), for its determination(8, 20).

Among the limitations of the present study, in addition 
to the previously mentioned use of a screened population 
with SNAQ, it is worth mentioning that food intake was 
assessed based on the patient’s or caregiver’s perception. 
Regarding the measurement of muscle mass, first-line 
methods recommended by GLIM, such as computed 
tomography (CT) and bioimpedance, were not available 

for this study. However, other simple and low-cost alterna-
tives proposed by GLIM were used. Additionally, it would 
have been interesting to analyze each of the muscle mass 
measurement tools used separately, observing the perfor-
mance of GLIM with each of them(7, 34).

During the course of the research, several advantages 
were observed in using GLIM compared to SGA. The 
latter involves a thorough physical examination and 
assessment of functional capacity, which requires more 
time and prior training to be conducted effectively.

It is important to highlight that the drafting of the 
research protocol and data collection preceded the vali-
dation guidelines of the GLIM criteria published by De 
van der Schueren and the GLIM Working Group(34). 
Nevertheless, its use is considered valuable for the 
development of future research. It is worth noting that, 
according to the GLIM authors, for concordance vali-
dation studies such as this one, the complete objective 
assessment of nutritional status should be considered 
as the gold standard method. 

Finally, it should be mentioned that by including 
only those patients who were at risk of MN and not the 
entire population, the data from this study may only be 
extrapolated to populations with similar characteristics 
and not to hospitalized patients in general.

In the absence of a gold standard tool and considering 
GLIM criteria as a simple, rapid, objective, and inexpen-
sive diagnostic tool to assess nutritional status in clinical 
practice, it is considered necessary to conduct additional 
multicenter and cohort follow-up studies to determine 
its ability to predict adverse clinical outcomes (hospital 
stays, clinical complications and mortality), and thus 
establish its predictive validity. For future research, it is 
suggested to include all hospitalized patients without 
excluding those without risk of MN, in addition to com-
paring the results obtained using different methods for 
measuring muscle mass, in order to establish the most 
convenient tool for clinical use.

CONCLUSIONS

The GLIM tool, applied in patients at nutritional risk, 
has acceptable internal consistency and moderate to 
good agreement compared to SGA, based on the uti-
lized categorization. It also demonstrates fair validity, 
with higher sensitivity, but lower specificity compared 
to SGA. GLIM criteria achieved moderate diagnostic 
accuracy compared to SGA. Further studies on the 
tool’s validity are needed for its use in the hospital set-
ting and to enable its global application.
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KEY POINTS

 � The GLIM criteria were proposed with the aim of 
reaching a worldwide consensus in defining diagnos-
tic criteria for DRM.

 � The objective of this study is to compare the GLIM 
diagnostic tool with the SGA in clinical practice in 
order to contribute to its validation in Latin America.

 � The GLIM tool showed moderate to good diagnos-
tic accuracy and concordance compared to the SGA 
when used in patients at nutritional risk.

 � The internal consistency of the GLIM was found to be 
acceptable. The item “reduced muscle mass” was found 
to be relevant, suggesting the need for future research 
evaluating the application of different methods for 
measuring muscle mass in the GLIM criteria.

 � In conclusion, the GLIM tool, when applied to 
patients at nutritional risk, demonstrated fair vali-
dity with higher sensitivity and lower specificity 
compared to the SGA.

Acknowledgments

Our most sincere thanks to:
 � María Angélica Nadal, Head of the Dietetics 

Department at CEMIC University Hospital.
 � Staff nutritionists of the Dietetics Department at 

CEMIC University Hospital.
 � Nutrition residents from CEMIC University 

Institute.
 � Dr. Juan Gili and Dr. Hugo Krupitzki, for their 

methodological advice.

Source of financing

This study received no funding.

Conflict of interest

The authors declare no conflicts of interest.

Statement of authorship

P. Navarro, O. Capelli, J. Adaglio, R. Barritta equa-
lly contributed to the conception and design of the 
acquisition, analysis, and interpretation of the data. 
P. Navarro and O. Capelli drafted the manuscript. All 
authors reviewed the manuscript, agreed to be fully res-
ponsible for ensuring the integrity and accuracy of the 
work, and read and approved the final manuscript.

Bibliographic references

1. Correia MITD, Perman MI, Waitzberg DL. Hospital mal-
nutrition in Latin America: A systematic review. Clin Nutr. 
2017;36(4):958-67. doi: 10.1016/j.clnu.2016.06.025.

2. Crivelli A, Perman M, Wyszynski D, Alomar F, 
Bellone M, De Loredo D, et al. Estudio AANEP 99: 
Prevalencia de desnutrición en hospitales de la Argentina 
[Internet]. RNC 2001;10:121-34 [cited 2021 May 
13]. Available from: https://www.researchgate.net/
publication/261287437_99_PREVALENCIA_DE_
D E S N U T R I C I O N _ E N _ H O S P I TA L E S _ D E _ L A _
ARGENTINA_METODOLOGIA_DEL_ESTUDIO_Y_
ANALISIS_PRELIMINAR_DE_LOS_RESULTADOS. 

3. Canicoba M, de Baptista GA, Visconti G. Funciones y compe-
tencias del nutricionista clínico. Documento de consenso. Rev 
Cubana Aliment Nutr. 2013;23(1):146-72. ISSN: 1561-2929.

4. Epp LM, Salonen BR, Hurt RT, Mundi MS. Cross-sectional 
Evaluation of Home Enteral Nutrition Practice in the United 
States in the Context of the New Enteral Connectors. JPEN 
J Parenter Enteral Nutr. 2019;43(8):1020-7. doi: 10.1002/
jpen.1510.

5. Van Bokhorst-de van der Schueren MAE, Guaitoli PR, Jansma 
EP, de Vet HCW. Nutrition screening tools: does one size 
fit all? A systematic review of screening tools for the hos-
pital setting. Clin Nutr. 2014;33(1):39-58. doi: 10.1016/j.
clnu.2013.04.008

6. Barbosa-Silva MCG, Barros AJD. Indications and limitations 
of the use of subjective global assessment in clinical practice: 
an update. Curr Opin Clin Nutr Metab Care. 2006;9(3):263-
9. doi: 10.1097/01.mco.0000222109.53665.ed.

7. Cederholm T, Jensen GL, Correia MITD, Gonzalez MC, 
Fukushima R, Higashiguchi T, et al. GLIM criteria for the 
diagnosis of malnutrition - A consensus report from the global 
clinical nutrition community. J Cachexia Sarcopenia Muscle. 
2019;10(1):207-17. doi: 10.1002/jcsm.12383.

8. Allard JP, Keller H, Gramlich L, Jeejeebhoy KN, Laporte 
M, Duerksen DR. GLIM criteria has fair sensitivity and 
specificity for diagnosing malnutrition when using SGA as 
comparator. Clin Nutr. 2020;39(9):2771-7. doi: 10.1016/j.
clnu.2019.12.004.

9. Burgel CF, Eckert I da C, Brito JE, Rodrigues FW, Silva FM. 
Accuracy of three tools for malnutrition diagnosis in hospita-
lised patients: Comparison to subjective global assessment. J 
Hum Nutr Diet. 2021;34(6):935-44. doi: 10.1111/jhn.12907.

10. Brito JE, Burgel CF, Lima J, Chites VS, Saragiotto CB, Rabito 
EI, et al. GLIM criteria for malnutrition diagnosis of hospita-
lized patients presents satisfactory criterion validity: A pros-
pective cohort study. Clin Nutr. 2021;40(6):4366-72. doi: 
10.1016/j.clnu.2021.01.009.

11. Galindo Martín CA, Aportela Vázquez VA, Becerril 
Hernández F, Aguilar Medina CR, Ayala Carrillo SL, Chávez 
Flores A, et al. The GLIM criteria for adult malnutrition and 

https://www.researchgate.net/publication/261287437_99_PREVALENCIA_DE_DESNUTRICION_EN_HOSPITALES_DE_LA_ARGENTINA_METODOLOGIA_DEL_ESTUDIO_Y_ANALISIS_PRELIMINAR_DE_LOS_RESULTADOS
https://www.researchgate.net/publication/261287437_99_PREVALENCIA_DE_DESNUTRICION_EN_HOSPITALES_DE_LA_ARGENTINA_METODOLOGIA_DEL_ESTUDIO_Y_ANALISIS_PRELIMINAR_DE_LOS_RESULTADOS
https://www.researchgate.net/publication/261287437_99_PREVALENCIA_DE_DESNUTRICION_EN_HOSPITALES_DE_LA_ARGENTINA_METODOLOGIA_DEL_ESTUDIO_Y_ANALISIS_PRELIMINAR_DE_LOS_RESULTADOS
https://www.researchgate.net/publication/261287437_99_PREVALENCIA_DE_DESNUTRICION_EN_HOSPITALES_DE_LA_ARGENTINA_METODOLOGIA_DEL_ESTUDIO_Y_ANALISIS_PRELIMINAR_DE_LOS_RESULTADOS
https://www.researchgate.net/publication/261287437_99_PREVALENCIA_DE_DESNUTRICION_EN_HOSPITALES_DE_LA_ARGENTINA_METODOLOGIA_DEL_ESTUDIO_Y_ANALISIS_PRELIMINAR_DE_LOS_RESULTADOS


22

Navarro P, et al. Rev. Nutr. Clin. Metab. 2021;4(4):14-23.

its relation with adverse outcomes, a prospective observatio-
nal study. Clin Nutr ESPEN. 2020;38:67-73. doi: 10.1016/j.
clnesp.2020.06.015.

12. Jiménez Villa J, Argimon Pallás JM. Elaboración del protocolo 
de estudio. Tamaño de la muestra. In: Jiménez Villa J, Argimon 
Pallás JM (editors). Métodos de investigación clínica y epide-
miológica. 4.th edition. Barcelona: Elsevier; 2013. p. 142-54.

13. Hernández R, Fernández C, Baptista P. Muestreo en la inves-
tigación cualitativa. In: Hernández R, Fernández C, Baptista P 
(editors). Metodología de la investigación. 6.th edition. Mexico 
F.D.: McGraw-Hill Interamerican; 2014. p. 390-2.

14. Detsky AS, McLaughlin JR, Baker JP, Johnston N, Whittaker 
S, Mendelson RA, et al. What is subjective global assessment 
of nutritional status? JPEN J Parenter Enteral Nutr. 
1987;11(1):8-13. doi: 10.1177/014860718701100108. 

15. da Silva Fink J, Daniel de Mello P, Daniel de Mello E. 
Subjective global assessment of nutritional status – A systema-
tic review of the literature. Clin Nutr. 2015;34(5):785-92. doi: 
10.1016/j.clnu.2014.12.014.

16. Normative grip strength data [Internet]. Patterson Medical 
Jamar Smart User Manual-Hand dynamometer [cited 
2021 July 28]. Available from: https://www.manualslib.
com/manual/1272692/Patterson-Medical-Jamar-Smart.
html?page=10. 

17. Frisancho AR. New norms of upper limb fat and muscle 
areas for assessment of nutritional status. Am J Clin Nutr. 
1981;34(11):2540-5. doi: 10.1093/ajcn/34.11.2540.

18. Guastavino P, Llames L. Principios para la valoración del 
estado nutricional. In: Canicoba, M. Mauricio S (editors). 
Valoración del estado nutricional en diversas situaciones clí-
nicas. 1.st edition. Lima, Peru: Private University of the North; 
2017. p. 98-110.

19. Lera L, Sánchez H, Ángel B, Albala C. Mini Nutritional 
Assessment Short-Form: Validation in Five Latin American 
Cities. SABE Study. J Nutr Health Aging. 2016;20(8):797-
805. doi: 10.1007/s12603-016-0696-z.

20. Contreras-Bolívar V, Sánchez-Torralvo FJ, Ruiz-Vico M, 
González-Almendros I, Barrios M, Padín S, Alba E, et al. 
GLIM Criteria Using Hand Grip Strength Adequately 
Predict Six-Month Mortality in Cancer Inpatients. Nutrients. 
2019;11(9):2043. doi: 10.3390/nu11092043.

21. Sousa-Santos AR, Amaral TF. Differences in handgrip stren-
gth protocols to identify sarcopenia and frailty - a systematic 
review. BMC Geriatr. 2017;17(1):238. doi: 10.1186/s12877- 
017-0625-y.

22. Hogrel JY. Grip strength measured by high precision dyna-
mometry in healthy subjects from 5 to 80 years. BMC 
Musculoskelet Disord. 2015;16(1):139. doi: 10.1186/
s12891-015-0612-4.

23. Belcher HJCR, Smith H. Extended dynamometry: refe-
rence values. J Hand Surg Eur Vol. 2019;44(2):196-202. 
doi:10.1177/1753193418805959.

24. Donis JH. Evaluación de la validez y confiabilidad de una 
prueba diagnóstica. Avances en Biomedicina. 2012;1(2):73-
81.

25. Goforth C. Using and Interpreting Cronbach’s Alpha. 
Research Data Services and Sciences [Internet]. University of 
Virginia Library; 2015 [cited 2021 May 13]. Available from: 
https://data.library.virginia.edu/using-andinterpreting-
cronbachs-alpha/.

26. Carvajal A, Centeno C, Watson R, Martínez M, Sanz Rubiales 
Á. ¿Cómo validar un instrumento de medida de la salud? An 
Sist Sanit Navar. 2011;34(1): 63-72.

27. Burgos ME, Manterola C. Cómo interpretar un artículo sobre 
pruebas diagnósticas. Rev Chil Cir. 2010;62(3):301-8. doi: 
10.4067/S0718- 40262010000300018.

28. Jiménez Villa J, Argimon Pallás JM. Anexo 3. Sensibilidad y 
especificidad. In: Jiménez Villa J, Argimon Pallás JM (editors). 
Métodos de investigación clínica y epidemiológica. 4.th edi-
tion. Barcelona: Elsevier; 2013. p. 339-44.

29. Jiménez Villa J, Argimon Pallás JM. Anexo 4. Análisis de la 
concordancia. In: Jiménez Villa J, Argimon Pallás JM (edi-
tors). Métodos de investigación clínica y epidemiológica. 4.th 
edition. Barcelona: Elsevier; 2013. p. 345-9.

30. Power L, Mullally D, Gibney ER, Clarke M, Visser M, Volkert 
D, et al. A review of the validity of malnutrition screening tools 
used in older adults in community and healthcare settings - 
A MaNuEL study. Clin Nutr ESPEN. 2018;24:1-13. doi: 
10.1016/j.clnesp.2018.02.005.

31. Silva Fuente-Alba C, Molina Villagra M. Likelihood ratio 
(razón de verosimilitud): definición y aplicación en Radiología. 
Rev Argent Radiol/Argent J Radiol. 2017;81(3):204-8. doi: 
10.1016/j-rard.2016.11.002.

32. Otero W, Pineda LF, Beltran LH. Utilidad de la razón de vero-
similitud (likelihood ratio) en la práctica clínica. Rev Colomb 
Gastroenterol. 2001;16(1):33-36.

33. García GJJ. Significado y empleo de la razón de probabilidades 
en la práctica clínica. Rev Mex Pediatr. 2000;67(4);188-191.

34. de van der Schueren MAE, Keller H, Cederholm T, Barazzoni 
R, Compher C, Correia MITD, et al. Global Leadership 
Initiative on Malnutrition (GLIM): Guidance on validation 
of the operational criteria for the diagnosis of protein-energy 
malnutrition in adults. Clin Nutr. 2020;39(9):2872-80. doi: 
10.1016/j.clnu.2019.12.022.

35. Neelemaat F, Meijers J, Kruizenga H, van Ballegooijen H, 
van Bokhorst-de van der Schueren MAE. Comparison of five 
malnutrition screening tools in one hospital inpatient sample. 
J Clin Nurs. 2011;20(15-16):2144-52. doi: 10.1111/j.1365-
2702.2010.03667.x.

36. Kruizenga HM, Seidell JC, de Vet HCW, Wierdsma NJ, van 
Bokhorst-de van der Schueren MAE. Development and vali-
dation of a hospital screening tool for malnutrition: the short 
nutritional assessment questionnaire (SNAQ©). Clin Nutr. 
2005;24(1):75-82. doi: 10.1016/j.clnu.2004.07.015.

https://www.manualslib.com/manual/1272692/Patterson-Medical-Jamar-Smart.html?page=10
https://www.manualslib.com/manual/1272692/Patterson-Medical-Jamar-Smart.html?page=10
https://www.manualslib.com/manual/1272692/Patterson-Medical-Jamar-Smart.html?page=10
https://data.library.virginia.edu/using-andinterpreting-cronbachs-alpha/
https://data.library.virginia.edu/using-andinterpreting-cronbachs-alpha/


23

Navarro P, et al. Rev. Nutr. Clin. Metab. 2021;4(4):14-23.

37. Palma Milla S, Meneses Gonzalez D, Valero Pérez M, Calso 
González M, García Vázquez N, Ruiz Garrido M, et al. 
Costes asociados a la desnutrición relacionada con la enfer-
medad y su tratamiento: revisión de la literatura. Nutr Hosp. 
2018;35(2):442-60. doi: 10.20960/nh.1204.

38. Moriana M, Civera M, Artero A, Real JT, Caro J, Ascaso JF, 
et al. Validity of subjective global assessment as a screening 
method for hospital malnutrition. Prevalence of malnutrition 
in a tertiary hospital. Endocrinol Nutr. 2014;61(4):184-9. 
doi: 10.1016/j.endonu.2013.10.006.


