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ABSTRACT
Aim: A new malnutrition diagnostic criterion called the Global Leadership Initiative on Malnutrition (GLIM) was created by 
an initiative of the same name as these criteria in 2018. The present study aims to evaluate the differences and superiority of 
MNA, NRS-2002 screening tests, and GLIM criteria in patients hospitalized in palliative care with a diagnosis of malnutrition.
Material and Method: 148 patients who were hospitalized in palliative care due to clinical malnutrition were included in the 
study. MNA, NRS-2002, and GLIM screening tests were filled out by dieticians for each patient within the first 48 hours of 
hospitalization. Within the framework of GLIM criteria, patients were recorded for weight loss from phenotypic criteria based 
on information obtained from their relatives (more than five percent in the last six months or ten percent or more over the last 
six months). Hand dynamometer and calf circumference measurements were made to show muscle loss. Low Body Mass Index 
(BMI) was accepted as 20 kg/m2 for individuals under the age of 70 years, and <22 for individuals above the age of 70 years. 
Decreased food intake which is among the etiologic criteria was detected by calculating the mean daily consumed calories of a 
patient. Individuals with CRP>5 mg/L were accepted as inflammation positive. 
Results: Mean age in the total series was 72.98 with 70.4 in males and 75.5 in females including a total of 148 patients. Among 
the patients 50.67% (n=75) were males and 49.32% (n=73) were females. Malnutrition was found to be present in 141/148 
(94.6%) patients according to the GLIM screening test. Malnutrition risk was present in 131/148 (87.9%) and 139/148 (93.2%) 
according to MNA-SF and NRS-2002, respectively. The results of the GLIM criteria and the other two screening tests were 
compared. While the results of the GLIM criteria and NRS-2002 test were similar, a significant difference was found between 
the GLIM test results and the results of MNA-SF. 
Conclusion: The GLIM screening test is an easy-to-use and sensitive test for the diagnosis of patients hospitalized in palliative 
care centers. GLIM test and NRS- 2002 were found to be similar for diagnosing malnutrition. Although the results of MNA and 
GLIM tests were close, a significant difference was found between them in the diagnosis of malnutrition.
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INTRODUCTION
Malnutrition is a condition that is accompanied by weight 
loss as a result of the inability to consume sufficient 
nutrients and calories and is a serious health problem. The 
European Society for Clinical Nutrition and Metabolism 
(ESPEN) has defined malnutrition as inflammatory 
and disease-related or unrelated malnutrition as a basic 
concept of clinical nutrition. Excess weight and obesity 
are evaluated as separate concepts, not malnutrition (1). 
Malnutrition is a major cause of mortality and morbidity. 
It increases the duration of hospital stay and costs (2). 
Therefore, early diagnosis and the detection of patients 
at risk are important. There are many nutrition tests 

available for the diagnosis of these patients. Some of 
them are easily applied and can be used for all patients. 
The validity and reliability of the commonly used tests, 
Nutritional Risk Screening (NRS)-2002 and Mini 
Nutritional Assessment (MNA) has been proven in the 
diagnosis and screening of malnutrition in hospitalized 
patients (3,4).
A new malnutrition diagnostic criteria, called the Global 
Leadership Initiative on Malnutrition (GLIM), was 
created by an initiative of the same name to create a 
common test for the easy identification of the nutritional 
status of the medical community (5). These criteria were 
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published in the ESPEN guidelines in September 2018 
(5). Few studies have been published on the validity, 
reliability, and superiority of these criteria to other tests 
in palliative care centers. The present study aimed to 
evaluate the differences and superiority of one to another 
of the screening tests, MNA and NRS-2002 and GLIM 
criteria in a palliative care center with a high incidence 
of malnutrition. Our objective was to detect the degree of 
reliability and differences of these newly developed tests 
with other screening tests in diagnosing malnutrition in 
patients in palliative care centers. 

MATERIAL AND METHOD 
Population and Setting: 
The study commenced following the decision of the 
Ethics Board of the University of Health Sciences, 
Erzurum Regional Training and Research Hospital 
(Date: 03.02.2020, Decision No: 37732058-514.10). All 
procedures were carried out in accordance with the 
ethical rules and the principles of the Declaration of 
Helsinki. Between February 2020 and December 2020, 
there were a total of 232 palliative hospitalizations for 
various reasons. Informed consent forms were obtained 
from all participating individuals. Nutritional tests with 
malnutrition (low daily calorie intake) over 18 years 
of age followed in palliative care were retrospectively 
analyzed and 148 of 232 (63.7%) patients were included 
in the study. The study examined MNA, NRS-2002 and 
GLIM screening tests for each patient, which were filled 
by dietitians within the first 48 hours of the patient’s 
admission to palliative care. Patients with a hospital 
stay of fewer than 48 hours and with missing data 
were excluded from the study. The reason for selecting 
the MNA-SF and NRS-2002 tests in the comparison 
of nutritional tests was based on the suggestion of 
evidence based guidelines (3).All three screening tests 
were applied in all patients. 

Measurements 
GLIM criteria consist of 5 criteria, including phenotypic 
and etiological criteria. 

Phenotypic criteria: Weight loss=Within the framework 
of GLIM criteria, patients were recorded for weight loss 
from phenotypic criteria based on information obtained 
by self-reporting or from their relatives (more than five 
percent in the last six months or ten percent or more over 
the last six months). 

Reduced muscle mass=Hand dynamometer and calf 
circumference measurements were taken to show muscle 
loss. Handgrip power was measured three times in both 
hands using a Jamar Digital Hand Dynamometer and 
the highest value was recorded. Handgrip power cut-
off value was accepted as <22 and <32 for women and 

men, respectively (6). Calf circumference was measured 
at the widest level between the knee and ankle while 
the patient was lying on his/her back. Individuals with 
a calf circumference of <31 cm (the cut-off value) were 
considered to have muscle loss. 

Low body mass index (BMI) was accepted as 20 kg/m2 
for individuals under the age of 70 years, and <22 for 
individuals above the age of 70 years. 

Etiological criteria: Reduced food intake=Calculations 
for the daily calorie intake of the patients were based on 
the food consumption cards that patients and relatives 
filled in. A decreased intake of food, as one of the 
etiologic criteria, was determined by calculating mean 
calories during the patients’ hospital stay. 

Inflammation= C-reactive protein (CRP), procalcitonin 
and prealbumin values were used for the detection 
of inflammation. Individuals with CRP>5 mg/L 
were accepted as inflammation positive. Also, any 
inflammatory diseases among the present diseases of the 
patients were determined. 

Patients were diagnosed as having malnutrition when at 
least one point was given for phenotypical and etiologic 
criteria (5). 

The MNA-SF screening test was applied. Patients with 
seven points or less (the total score is 14) were diagnosed 
as having malnutrition. 

Patients with a ≥3 (total points is six) in the NRS- 2002 
test were diagnosed as having malnutrition. One point 
was added for patients over 70 years (7). 

 Statistical Analysis
All data entered into the database were verified by a 
second independent person. Descriptive statistics, as the 
mean and standard deviation for normally distributed 
continuous variables and relative frequencies for 
categorical (qualitative) variables, were generated for all 
variables. SPSS 22 Windows software (SPSS Inc, Chicago, 
Ill, USA) was used in the statistical analysis. If the p value 
is <0.05, it indicates that there is a significant difference 
between groups

 RESULTS
The study included 148 of 232 (63.7%) malnutrition 
patients followed up at the palliative care center. Mean 
age was 72.98 years in the total series and 70.4 and 
75.5 years in males and females, respectively. Among 
the patients 50.67% (n=75) were males and 49.32% 
(n=73) were females. Table 1 shows the demographic 
characteristics of the patients in detail. The mean 
duration of hospitalization in the palliative care 
center was found to be 46.49 days. The first three most 
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common diseases among the diagnoses of the patients 
were terminal stage cancer, cerebrovascular diseases, 
and dementia in 36% (n=54), 24% (n=36) and 19% 
(n=29), respectively. Table 2 presents the Laboratory 
values of the patients in detail. The mean calorie intake 
of the patients was calculated as 1273.07 kcal/day 
and the men were found to have more daily calorie 
intake compared with the women. The mean CRP was 
calculated as 59.88. CRP was significantly higher in the 
group diagnosed as having malnutrition according to 
the GLIM criteria. The prealbumin level was found to 
be significantly lower in the group with malnutrition 
(Table 3) (p<0.05). Mean hand grip power was 8.2 
kg and 4.2 kg in men and women, respectively. Calf 
circumference was measured as 27 cm and 29.94 cm in 
men and women, respectively. (Table 1). Malnutrition 
was found to be present in 141/148 (94.6%) patients 
according to the GLIM screening test. Malnutrition risk 
was present in 131/148 (87.9%) and 139/148 (93.2%) 
according to MNA-SF and NRS-2002, respectively. The 
results of the GLIM criteria and the other two screening 
tests were compared. While the results of the GLIM 
criteria and NRS-2002 test were similar, a significant 
difference was found between the GLIM test results and 
the results of MNA-SF. The reason for the difference 
was considered to be the fact that more patients were 
diagnosed as having malnutrition when GLIM and 
NRS- 2002 tests were used, and the number was found 
to be smaller when MNA-SF was used (Table 4). Mean 
daily food consumption and the anthropometric 
measurements of the patients diagnosed to be normal 
according to MNA-SF were compatible.

DISCUSSION
In an extensive study carried out in Turkey, being at risk 
of malnutrition was found to be 28% (1). The rate of 
malnutrition among hospitalized patients was found to 
be 22% (8). However, in palliative care this rate escalated 
to 58.6% (9) and in our study 63.7% which is very high 
and was attributed to the high number of elderly cases 
with post-long-term intensive care hospitalization 
and with terminal stage cancer. The great majority of 
those patients were the ones who were hospitalized for 
a nutritional treatment in this clinic. These rates could 
increase up to 80-85% in patients with cancer and elderly 
cases in intensive care (10,11). Patients with malnutrition 
or at a high risk of malnutrition, in particular, are 
hospitalized in palliative care clinics.

GLIM criteria is a newly developed nutrition screening 
test. This present study is among the first to be 
conducted in a palliative care center. Practical and 
easily applied nutrition tests are very important in 
palliative care centers where patients with malnutrition 

Table 1. Patient characteristics
Male Female mean

Age, year 70.4 75.51 72.99
Sex (male) 50.67% (75) 49.32% (73) 100% (148)
Height (cm) 171.4 154.6 163
Weight (kg) 48.7 57.4 53.05
BMI, kg/m2 16.51 22.47 19.39
Handgrip (kg) 8.2 4.2 6.2
Calf circumference 27 29.94 28.47
Mean calories (daily, kcal) 1345.47 1200.68 1273.07
Percutaneous endoscopic 
gastrostomy(PEG)

17 12 29

Total Parenteral Nutrition 19 21 41

Table 2. Laboratory of patients
Parameters Mean Min max
Glucose (mg/dl) 128.32 51.00 482.00
Albumin (mg/dl) 2.98 1.70 4.80
BUN (mg/dl) 25.15 6.00 125.00
Creatinine (mg/dl) 0.87 0.32 4.66
Calcium (mg/dl) 8.56 5.40 11.90
ALT (IU/L) 23.19 6.00 268.00
AST (IU/L) 22.40 7.00 132.00
Protein (g/dl) 5.90 3.64 8.77
Prealbumin (mg/dl) 0.14 0.02 0.52
Procalcitonin (ng/mL) 2.44 0.00 80.88
CRP (mg/L) 59.89 3.10 456.00
WBC (cell/μL) 9.44 2.57 30.85
Uric acid (mg/dl) 4.56 1.30 20.40
FT4 (ng/dl) 1.04 0.40 1.85
BUN: Blood urea nitrogen, ALT: alanine aminotransferase, AST: aspartate 
aminotransferase, CRP: C-reactive protein, WBC: White blood cells,FT4: Free T4

Table 3. Malnutrition for GLIM criteria and laboratory difference

Parameters Glim negative 
(n=8)

Glim positive  
(n=140)

Mean Min Max Mean Min Max
*Prealbumin 
(mg/dl) 0.22 0.07 0.32 0.14 0.02 0.52

*CRP (mg/L) 27.95 3.1 103 61.71 3.1 456
Procalcitonin 
(ng/mL) 0.15 0.01 0.48 2.57 0 80.88

WBC (cell/μL) 9.13 5.51 14.57 9.46 2.57 30.85
Glucose (mg/dl) 126.75 72 184 128.4 51 482
Albumin 
(mg/dl) 3.29 2.6 4.1 2.95 1.7 4.8

Protein (g/dl) 6.24 5.38 7.8 5.88 3.64 8.77
TSH 2 0.16 6.02 2.59 0 69.08
Parameters mean, median, min and max. * p<0.05
Laboratory differences between patients with and without malnutrition according to 
GLİM criteria

Table 4. Malnutrition test GLIM vs MNA and NRS 2002
GLIM MNA-SF NRS 2002

Negative Positive Negative Positive
Negative 6 2 4 4
Positive 12 128 6 134

p<0.05 p>0.05
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are most found. MNA-SF and NRS-2002 tests have a 
high sensitivity and specificity (12). MNA-SF effectively 
reflects social functions, presentation to the hospital, 
and mortality and morbidity, while NRS 2002 reflects 
the nutritional status of the inpatients depending on 
the severity of the disease (7,13). Their validity and 
reliability have been proven; however, the development 
of a test is required that can be used universally, as one 
of the tests may be superior or another, according to the 
area of application (14). One or some of the tests may 
better detect the risk of mortality or rehospitalization 
(15). In a study by Matsumoto et al, similar to the 
present study, malnutrition was detected in 97.7% using 
the MNA-SF test and GLIM test (16). The GLIM criteria 
were developed for an easy-to-apply and universally 
used nutrition test. This present study aimed to compare 
the applicability and reliability of this test in palliative 
care patients. 

Limitation
The limitations of this study were similar to those of 
other studies in which it is challenging to measure 
height, weight and loss of muscle mass in intensive care 
patients and patients with a poor general condition 
(17,18) even though these measurements are among the 
parameters of total nutrition tests. Measuring height 
and weight was difficult in most of the patients as they 
were bedridden. The measurement of fat-free mass was 
performed using anthropometric measurements (19) 
as in this group of patients bia or DEXA would yield 
false results. Daily calorie consumption was based on 
the records of those accompanying the patients and this 
might have resulted in the record showing as deficient 
or excess consumption. Also, many of the patients were 
hospitalized before being admitted to palliative care 
and they also had weight loss in that period. Notably, 
many patients were hospitalized in the intensive care 
unit. Errors in the patients’ measurements may have 
occurred due to edema or the patients being confined 
to bed. 

CONCLUSION
The GLIM screening test is an easy-to-use and sensitive 
test in the diagnosis of patients hospitalized in palliative 
care centers. Both the GLIM test and NRS- 2002 were 
found to be similar in diagnosing malnutrition. Although 
the results of the MNA and GLIM tests were close, a 
significant difference was found between them in the 
diagnosis of malnutrition. We suggest that the NRS- 2002 
or GLIM test is more practical and easier to use when 
screening for malnutrition in patients in palliative care 
centers. Future studies on the applicability and ease of 
these tests in different populations are required.
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