
ORIGINAL RESEARCH

3

©Copyright 2020 by the Academic Geriatrics Society / European Journal of Geriatrics and Gerontology published by Galenos Publishing House.

Introduction 

Due to the increase in the elderly population in the world, the 
health problems in old age and the studies on the solution of 
these problems are increasing day by day (1,2). Nutritional status 
is also an important determinant of health in people over 65 
years of age. In the 2006 European Society of Clinical Nutrition 
and Metabolism (ESPEN) guide, malnutrition as terminology; 
energy, protein and other nutrients as a result of a deficiency 
or excess (ie, imbalance), tissue/body form (shape, size and 

composition) and function is defined as a condition that can 
cause measurable negative effects and clinical consequences 
(3). Malnutrition is one of the important determinants of 
morbidity and mortality in the elderly. Malnutrition is associated 
with increased hospitalization time, impaired quality of life, 
delayed wound healing, negative health conditions such as 
infection and decreased functional capacity. The prevalence of 
malnutrition  was found to be  5-10% in the elderly living at 
home, 30-60% in the elderly living in the nursing home and 35-
65% in the elderly in the hospital (4). Although there are many 
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Objective: There is no single test and recommended method ideal for nutritional risk assessment in hospitalized elderly patients. In this study, we 
intended to screen hospitalized elderly patients for malnutrition by using two tests and compare the results with anthropometric measurements 
and hand grip strength test and describe the relationship between them.

Materials and Methods: In this study, we evaluated 200 hospitalized patients aged 60 years and over in the internal medicine, cardiology and 
Infectious diseases departments. We applied nutritional risk screening (NRS 2002) with the hand grip test and the mini nutritional assessment 
(MNA). Body Mass index and upper arm and calf circumference measurements were recorded. Chi-square and ANOVA test were used for statistical 
analyses.

Results: Of the 200 patients, 98 were female and 102 were male. The mean age was 71.3±8.1 years. According to the NRS-2002, the prevalence of 
malnutrition risk was 34%; according to the MNA, the prevalence of malnutrition was 23.5%, and the prevalence of malnutrition risk was 27.5%. 
According to the NRS-2002, 38% of the patients at risk for malnutrition were female and 62% were male (p=0.029). The relationship between hand 
grip test and  Mini Nutritional Assesment (MNA) was statistically significant (p<0.0001).

Conclusion: We suppose that the MNA test which was used for screening of malnutrition in outpatient setting can be used for hospitalized patients 
as NRS 2002, and we suggest that anthropometric measurements and hand grip test would be reliable tools for sarcopenia as malnutrition screening 
and assessment.

Keywords: Aged, malnutrition, inpatient

 Hakan Yavuzer1,  Tuğçe Emiroğlu1,  Erol Demir2,  Abdulkadir Erçalışkan3,  Alper Döventaş1,  Deniz Suna Erdinçler1

1İstanbul University-Cerrahpaşa, Cerrahpaşa Faculty of Medicine, Department of Geriatrics, İstanbul, Turkey
2İstanbul University Faculty of Medicine, Department of Nephrology, İstanbul, Turkey
3İstanbul University-Cerrahpaşa, Cerrahpaşa Faculty of Medicine, Department of Hematology, İstanbul, Turkey

Abstract

DOI: 10.4274/ejgg.galenos.2019.181

Comparison of Tests Used in Malnutrition in Hospitalized Geriatric 
Patients, Relationship with Anthropometric Measurements and 
Hand Grip Strength

https://orcid.org/0000-0003-2685-6555
https://orcid.org/0000-0002-5550-6477
https://orcid.org/0000-0003-0128-5645
https://orcid.org/0000-0002-1795-5773
https://orcid.org/0000-0001-5509-2625
https://orcid.org/0000-0003-1208-4750


Eur J Geriatr Gerontol 2020;2(1):3-8

4

instruments for screening and diagnosis of malnutrition, it is 
known that the diagnosis of malnutrition is mostly overlooked 
in practice (5,6).  Screening and diagnostic instruments are 
important in the recognition of the patient with malnutrition, in 
finding the underlying causes of malnutrition and in evaluating 
the results of malnutrition (6,7). Unfortunately, there is no gold 
standard for the detection of malnutrition in elderly patients. 
Diagnostic criteria for malnutrition according to ESPEN criteria; 

• 	Alternative 1 : Body Mass index (BMI) <18.5 kg/m2, 

• 	Alternative 2: 

• 	Weight loss (unintentional) >10% indefinite of time, or >5% 
over the last 3 months combined with either

• 	BMI <20 kg/m2 if <70 years of age, or <22 kg/m2 if >70 years 
of age or

• 	Fat Free Mass index <15 and 17 kg/m2 in women and men, 
respectively (8).

Malnutrition-associated sarcopenia;  it  is a phenotype that 
originates from malnutrition regardless of the cause (impairment 
of oral intake, malabsorption, and increased catabolism)  (9). 
There is a decrease in fat mass as well as muscle mass.

The European Society of Parenteral and Enteral 
Nutrition  recommends screening for nutritional status with 
Mini Nutritional Assesment (MNA) in elderly outpatients and 
screening with NRS 2002 (Nutritional Risc score 2002) in 
inpatients.  Because the NRS 2002 test is a subjective test, it 
is predicted that MNA will be more appropriate for inpatients.

Therefore, in our study, the comparison of these two tests used 
in the screening of malnutrition in elderly hospitalized patients, 
the relationship with anthropometric measurements and hand 
grip strength were evaluated. Thus, it is aimed to show that 
these parameters can be used in sarcopenia and malnutrition 
screening. 

Materials and Methods

Working Design

Between December 2011 and December 2012, 253 patients 
aged 60 years and older who were hospitalized in Cerrahpaşa 
Medical Faculty Internal Medicine, cardiology and infectious 
disease services were evaluated. Fifty-three patients were 
excluded because they did not meet the study criteria. Patients 
with  hemiplegic,  hypervolemic patients (CHF, Nephrotic 
syndrome),  advanced stage dementia, Parkinson’s disease, 
history of previous cerebrovascular accident, hand dysfunction, 
walking disorder were not included in the study. 200 patients 
were included in the study with consent forms.

Age, gender, weight, height and BMI values ​​of the patients 
were recorded. The days of hospitalized, the number of diseases, 

the number of drugs used, the presence of incontinence, 
the presence of urinary catheter, whether alcohol, cigarette 
smoking, regular exercise, the number of falls in the last one 
year, fracture history, the presence of pressure ulcers, nutritional 
support treatment was questioned.

Istanbul University Cerrahpaşa Faculty of Medicine Clinical 
Research Ethics Committee was approved with the decision 
number 1834 dated 18.03.2013.

Nutritional Evaluation

All patients were evaluated by two unaware researchers. While 
a researcher is performing MNA short form (MNA-SF) and long 
form, NRS-2002 nutritional screening and hand grip tests were 
performed by the other researcher on the same day or the 
following day.

In the MNA-SF; normal was accepted 12 or higher points, the risk 
of malnutrition was 11 or less, malnutrition was seven or less. In 
MNA; normal was accepted 24 points and above; malnutrition 
risk between 17 and 23.5 points, malnutrition was below 17 
points.

In the NRS 2002 Screening test, below three points were 
normal;  it was accepted as a malnutrition risk of three and 
above.

Evaluation of Hand Grip Strength and Anthropometric 
Measurements

Jamar hand dynamometer was  used  to determine hand grip 
the strength.  The dominant hand was determined by asking 
the patients which hand they used actively. The patients were 
placed in the chair and the elbows were placed on the table 
and their arms were held parallel to the floor by 90 degrees 
flexion; three measurements were made with one minute rest 
periods from both the right and left arms. Three measurements 
were averaged. Measurements below 30 kg in males and 20 kg 
in females were accepted as de low muscle strength. Patients 
were divided into two groups with low muscle strength and 
normally as two groups.

Upper arm circumferences (UAC) and calf circumferences (CC) 
were measured.  The patients were normal 25 cm and above 
according to the UAC; According to CC, they were grouped as 
normal of 31 cm and above. 

Weight, height measurements and  BMI of  the patients were 
performed.  We were accepted BMI >27 kg/m² overweight, 
between 27-22 kg/m² normal and <22 kg/m² weak.

Statistics 

All data of our study were analysed using SPSS software (SPSS 
Inc., Chicago, IL) version 16.0.  Variables (age, gender, weight, 
height, BMI, number of days of outpatient treatment, number 
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of diseases, number of drugs used) were defined as mean 
standard deviation, minimum, maximum, median, interquartile 
range (IQR-inter quartile range). One-way Analysis of Variance 
test was used for comparison of continuous variables (MNA-
SF and MNA score) between groups (NRS-2002 and hand grip 
strength). Tukey HSD (Tukey’s Honestly Significant Difference 
test) method was used as post hoc evaluation. Student t-test 
and corrected t-test were used for comparison of independent 
groups (age, weight, height, BMI, UAC, CC, Hand Grip test, 
number of drugs used, number of additional diseases, number 
of falls, NRS-2002 score, MNA-SF score, MNA score). In the 
comparison of categorical variables (MNA score, NRS-2002 
score, Hand Grip test, UAC, CC), chi-square test or Fisher exact 
test was applied. Continuous values ​​were expressed as mean and 
standard deviation.

Results
A total of 200 patients were included in the study as 98 (49%) 
were female and 102 (51%) were male. The mean age of women 
was 71.3±8.1 and males were 70.9±7.6. Demographic data by sex 
are given in Table 1. There was no significant difference between 
MNA-SF, MNA scores with sex.  The NRS-2002 score was 
significantly higher in males (p=0.007).

Patients were divided into three groups according to MNA-
SF score as normal, malnutrition risk and malnutrition.  The 
risk of  malnutrition was detected in 67 of the 200 patients 
(33.5%)  and malnutrition was detected in  56  patients (28%). 
Seventy seven of the patients (38.5%) had normal nutritional 
status.  Twenty eight (50%) of the patients with malnutrition 
were female and 28 (50%) were male  (p=0.174).  Patients 
were divided into three groups according to MNA score as 

normal, malnutrition risk and malnutrition.  Fifty five of the 
200 patients (27.5%) had malnutrition risk, and 47 (23.5%) 
had malnutrition.  Ninety eight (49%) of the patients were 
normal.  Twenty four patients (51%) with malnutrition were 
female and 23 (49%) were males (p=0.26).

Patients were divided into two groups as normal and malnutrition 
risk according to NRS-2002 Screening test. Malnutrition risk was 
detected in 68 (34%) of 200 patients. One hundred thirty two 
(66%) of the patients were included in the normal group. Forty 
two (61%) of malnourished patients were male and 26 (39%) 
were female. Malnutrition risk was significantly higher in males 
(p=0.029).

The comparing NRS-2002 screening and MNA scores tests results 
with hand grip test are given Table 2. There was a significant 
relationship between MNA-SF and MNA tests and Hand Grip 
test (p<0.001). However, there was no relation between NRS-
2002 and Hand Grip test (p=0.511).

The  relation  between MNA and NRS 2002 tests with 
UAC and CC was  given in Table 3.  There was a  significant 
relationship between  MNA and NRS-2002 with the calf 
circumference  (p<0.001 and p=0.004, respectively).  There 
was  also a significant relationship  between MNA and NRS-
2002 and upper arm circumference  (p<0.001 and  p=0.002, 
respectively).

When MNA and NRS-2002 test results were compared; malnutrition 
risk was found in 30 of 47 patients who were malnourished with 
MNA. Malnutrition risk was detected in 22 of 55 patients who were 
malnutrition risk with MNA. Malnutrition risk was found in 16 of 
98 patients who were found to be normal according to MNA. There 
was a significant relationship between MNA test and NRS-2002 test 
results (p<0.001).

Yavuzer et al. Comparison of Malnutrition Tests 

Table 1. Demographic datas by gender
Female 
(n=98)

Male
(n=102)

p

Age 71.3±8.1 70.9±7.6 0.7

Weight (kg) 75.5±16.6 77±16.3 0.5

Height (cm) 158.1±6.2 169.5±7.5 <0.001

BMI (kg/m2) 30.2±6.4 26.6±5.8 <0.001

Upper arm circumference (cm) 28.6±4.3 26.6±3.4 <0.001

Calf circumference (cm) 32.1±4.3 31.8±4.9 0.7

Hand grip strength (kg) 14.7±12.7 25±16.5 <0.001

Number of drugs 9.38±4.24 8.88±4.3 0.4

Number of diseases 3.4±1.5 3±1.8 0.8

Number of falls 1.36±2.2 0.53±1.2 0.001

MNA-SF 9.8±3.3 9.6±3.3 0.6

MNA 17.6±3.5 18.4±5.3 0.3

NRS-2002 1.41±1.54 1.99±1.45 0.007
BMI: Body Mass index, MNA-SF: Mini Nutritional Assesment-short form, MNA: Mini 
Nutritional Assesment, NRS-2002: Nutritional Risc score 2002

Table 2. The relationship between NRS-2002 and MNA test 
with hand grip strength

Hand Grip 
Strength

Total p
Low 
n (%)

Normal
n (%)

MNA Malnutrition 22 
(46.8%)

25 
(53.2%)

47 <0.001

Risk of 
malnutrition

20 
(36.3%)

35 
(63.7%)

55

Normal 16 
(16.3%)

82 
(83.7%)

98

NRS-2002 Risk of 
malnutrition

22 
(32.3%)

46 
(67.7%)

68  0.511

Normal 36 
(27.2%)

96 
(72.8%)

132

MNA: Mini Nutritional Assesment, NRS-2002: Nutritional Risc score 2002
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The MNA was found to have a sensitivity of 82% and a specificity 
of  90%. MNA-SF was found to have a  sensitivity of  83% 
and a  specificity of 78%. The NRS-2002 test  was found to 
have a sensitivity of 80% and a specificity of 83%. The positive 
predictive value of the NRS-2002 test was found to 0.83, and 
the MNA-SF was 0.82;  the MNA test 0.90. The sensitivity and 
specificity analyses of MNA, MNA-SF and NRS-2002 tests were 
given at Table 4.

Discussion
Malnutrition is an important Geriatric syndrome which is seen 
in the high prevalence of geriatric population and causes 
serious morbidity and mortality. The meta analyse of Kaiser and 
et al. (10) which includes 24 studies and total 4507 patients 
from 12 countries found 31% and 5.8% malnutrition in the 
community.  In our country, the risk of malnutrition on the 
geriatric policlinic was found 28% patients in the study of 
Ulger et al. and 31% in the study of Saka et al. (11,12). By the 
Academic Geriatrics Association planned “Turkey Nursing Homes 
and Nursing Homes Nutritional Status Assessment Project” 
examined 14 nursing homes/hospices. Project results found that 
malnutrition risk was 38.3% and malnutrition was 11.9% at 
nursing home/hospices (12). Malnutrition incidence was found 
30-60% in hospitalized geriatric patients (13-15). In our study, 
the incidence of malnutrition and malnutrition are similar to 
other studies.

In our study,  53 of 253  patients were  excluded due to non-
compliance to the tests. This can  be statistically misleading 
because the tests have been performed on selected patients. This 
allows us Screening  tests can’t use alone for the diagnosis of 
malnutrition and not be suitable for all inpatients. Therefore, 
clinical and laboratory evaluations should be used for diagnosis 
and evaluation of malnutrition. Similar to our study, 108 of 520 
patients were excluded because of similar non-compliance to 
the tests in Kagansky’s study (16).

According to MNA score results, mean BMI was 30.3±5.8 kg/m2 

patients with normal nutritional status, 28.3±6.4 in malnutrition 
risk and 24.4±5.9 in malnutrition (p<0.001).  According to 
NRS-2002, these values ​​were 29.5±6.4 in the patients with 

normal nutrition and 26.1±5.7 in the malnutrition risk group 
(p<0.001).  In other words, as the BMI decreased, the risk of 
malnutrition and malnutrition increased.

Calf circumference measurement is a parameter that can show 
total muscle mass and physical function (17). Drescher et al. (18) 
found a significant relationship between MNA and NRS-2002 
with CC measurement (p<0.0001 and p=0.001, respectively) 
and stated that they were a valid parameter in the detection 
of malnutrition. In our study, there was a significant correlation 
between MNA-SF, MNA and NRS-2002 with CC, (p<0.001, 
p<0.001, p=0.004).  Therefore, CC measurement is an alone 
significant parameter in malnutrition screening.

Upper arm circumference measurement is a parameter that 
shows total body muscle ratio and physical function (19). Alert 
et al. (20) found a significant relationship between UAC and 
MNA.  Also Cuervo et al. (21) found a significant relationship 
between MNA and UAC and stated that the UAC can be used 
in the screening of malnutrition.  In our study, a significant 
relationship was found between MNA-SF, MNA and NRS-
2002 with UAC (p<0.001, p<0.001, p=0.002).  Thus the  upper 
arm circumference is also an alone significant parameter in 
malnutrition screening.  

Matos et al. (22) compared MNA with hand grip test, concluded 
that hand grip test can be used as a significant marker in 
the diagnosis of malnutrition.  In our study, while there was a 
significant correlation between hand grip test and MNA-SF 
and MNA (p<0.001), no significant relationship was found with 
NRS-2002 (p=0.511). Therefore, the hand grip test can be used 
in malnutrition screening.

Table 3. Relationship between MNA and NRS 2002 tests with UAC and CC
UAC

Total
p

CC

Total
pLow 

n(%)
Normal
n(%)

Low
n(%)

Normal
n(%)

MNA Malnutrition 25 (53.2%) 22 (46.8%) 47 <0.001 33 (70.2%) 14 (29.8%) 47 <0.001

Risk of malnutrition 13 (23.6%) 42 (77.4%) 55 19 (34.5%) 36 (65.5%) 55

Normal 11(11.2%) 87 (88.8%) 98 29 (29.6%) 69 (69.4%) 98

NRS-2002 Risk of malnutrition 26 (38.2%) 42 (61.8%) 68 0.002 37 (54.4%) 31 (45.6%) 68 0.004

Normal 23 (17.4%) 109 (82.6%) 132 44 (33.3%) 88 (66.7%) 132

UAC: Upper Arm Circumferences,  CC: Calf circumference, MNA: Mini Nutritional Assesment, NRS-2002: Nutritional Risc score 2002

Table 4. The sensitivity and specificity analyses of MNA, 
MNA-SF and NRS-2002 tests

Sensitivity Specificity
Positive 
predictive value

MNA-SF 83% 78% 0.82

MNA 82% 90% 0.90

NRS-2002 80% 83% 0.83

MNA-SF: Mini Nutritional Assesment-short form, MNA: Mini Nutritional Assesment, 
NRS-2002: Nutritional Risc score 2002

Yavuzer et al. Comparison of Malnutrition Tests 
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We compared the MNA-SF, MNA and the NRS-2002 Screening 
test in order to show the level of malnutrition which was tested 
by malnutrition screening. There was a significant correlation 
between MNA and MNA-SF and NRS-2002 Screening test 
results (p<0.001). In this case, both MNA-SF and MNA could be 
used as NRS-2002 in hospitalized patients. Similar results were 
also found in other study that MNA, NRS 2002 and Malnutrition 
Universal Screening Tool (MUST) tests were examined in relation 
with sarcopenia in the hospitalized patients. Patients were 
divided into two groups under 65 years of age and above and 
MNA was associated with sarcopenia in both groups (23).

The patients that results of MNA-SF diagnosed normal, 
malnutrition or malnutrition risk, MNA also received similar 
diagnoses as 82% sensitive, 100% selective and 100% positive 
predictive value.

In 22 of 55 patients who had malnutrition risk according to 
MNA, malnutrition risk was determined with NRS-2002. NRS-
2002 accepted normal 33 patients (63%) as false normal.

NRS-2002 detected malnutrition risk in 16 (17%) of 98 patients 
who were found to be normal according to MNA.  According 
to this, NRS-2002 was 80% sensitive, 83% specific and 83% 
positive predictive value.

Based on these comparisons, the MNA had a sensitivity of 82% 
and a specificity of 90%; The MNA-SF had a sensitivity of 83% 
and a specificity of 78%;  The NRS-2002 test was found to 
have a sensitivity of 80% and a specificity of 83%. The positive 
predictive value of the NRS-2002 test was 0.83, and the MNA-
SF was 0.82; The MNA was 0.90.

Neelemaat and et al. (24) study compared MNA-SF, NRS-2002, 
Malnutrition Screening Tool (MST), SNAQ and MUST Screening 
tests and no superiority was found between tests. 

Similarly, in a study involving eight centers in China, MNA and 
NRS-2002 were compared with biochemical parameters and 
length of hospital stay. It has been shown that both tests can 
be used for malnutrition screening in inpatients and may be 
associated with length of stay (25).

In Drescher et al. (26) study were compared MNA and NRS-
2002, reported that NRS-2002 was a Superior test for the 
detection of malnutrition in inpatients in geriatric clinic. MNA 
was found to be an independent predictor of survival in patients 
according to second generation anti-psychotic in a study of 
patients with heart failure. In the same study MNA-SF had 
the best sensitivity and specificity for screening malnutrition 
compared the MUST and MST (27). In the other study, MNA-
SF, MUST and NRS 2002 were found adequate in assessing 
malnutrition in hip fracture operated elderly patients. In 
addition, MNA-SF predicted readmissions and mortality (28). In 
our study, the MNA was concluded to be superior to the other 
tests (82% sensitivity, 90% specificity).

As  a  result, it was determined that MNA and MNA-SF which 
are used in malnourished policlinic patients can be used in 
inpatients such as NRS 2002. More randomized controlled 
trials are needed to predict which test can be used for better 
malnutrition screening. At the same time we think that the 
hand grip strength and anthropometric measurements are 
reliable parameters malnutrition screening and evaluation.
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