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Abstract: Background: Since malnutrition of geriatric hospitalized patients has an impact on treatment and care management, 
the aim was to define the accuracy of Malnutrition Universal Screening Test (MUST) for malnutrition screening in the Iranian 
hospitalized elderly. Methods: In this cross-sectional study elderly 60 ≥ years (N= 192) were selected from two hospitals, 
anthropometric measures (BMI, MAC, and CC), laboratory test (Albumin), and nutrition tool (Full-MNA) applied and analyzed at 
P<0.05 level. Results: Elderly participants had a mean age of 68.86 ± 7.46 years and BMI 24.08± 4.64.  Elderly patients (28%) lost their 
weight (>10%) in the last six months and loss of appetite observed in (33.4%) participants. In MUST tool rating, high-risk elderly 
patients for malnutrition were 33.3%. The AUC for MUST, according to Full-MNA was obtained 90.41%, with sensitivity 90.0% 
and specificity 73.25%.  The MUST showed the strongest correlation with Full-MNA (r = -0.7) and BMI (r = - 0.51); but, the lowest 
correlation observed with Alb (r= -0.274). Most AUC was belonging to weight loss (0.96) and BMI (0.94). NConclusion: The MUST 
tool like full-MNA could diagnose malnutrition in geriatric patients in the hospital setting.
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Introduction  

Malnutrition in elderly hospitalized patients is often 
was neglected, because of less priority of malnutrition 
disorders comparing to other geriatric problems, lack of 
clinical knowledge in applying appropriate screening 
tools, and time limitation for staff in geriatric units (1). 
Older adults due to more hospitalization for illness, 
injuries, and surgeries, are more at risk of malnutrition 
that made a loss of Lean Body Mass (LBM). According to 
a correlation between malnutrition and clinical outcomes, 
appropriate nutritional screening in the hospital should 
be done at admission time for geriatric patients by 
applying validated screening tools (2). Mini Nutritional 
Assessment (MNA) and Malnutrition Universal Screening 

Tool (MUST) as valid nutritional screening tools 
have similarities (3), both need more time to fill and 
calculating, but MUST tool gives a better estimation for 
patient’s nutritional status (4)

The MUST tool designed to identify elderly nutritional 
needs in treatments and finding the correlation between 
malnutrition statuses and impaired functions (4, 5), also 
can predict the clinical outcomes in geriatric patients, 
according to the length of stay in the hospital, and 
re-hospitalization. Moreover, it's a subjective clinical 
instrument that could score with any general expertise (5). 

Since the MUST, in comparison with the other 
nutritional tools is a specific instrument in hospitals 
to malnutrition screening, our aims were the validity 
of the Iranian version MUST to detect malnutrition 
in hospitalized elderly and to discriminate the risk of 
malnutrition in malnourished geriatric patients.

Materials and Methods

Participants

This study was designed to risk assessment of 
malnutrition in hospitalized elderly in two general 
hospitals in Tehran capital city of Iran as a cross-
sectional validation study from October 2018 to March 
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2019. According to inclusion and exclusion criteria and 
by using a simple random sampling method, a total 
of 192 elderly patients aged ≥ 60 years, were enrolled 
in this study. The inclusion criterion was the ability to 
communicate verbally and participate in an interview. 
Elderly patients were assessed by a trained nurse and 
a nutritionist in those hospitals. From all participants 
were asked to declare if been willing to participate in this 
study, then only, who filled consent form were included. 
Also, Patients' rights and information confidentiality were 
considered.

All participants  from the point of view mental illness, 
severe cognitive impairment by Mini-Mental State 
Examination (MMSE) <23 (6), depression by Geriatric 
Depression Scale (GDS-15) ≥8 (7), dysphasia, blindness, 
deafness, terminal illness, confusion, unconsciousness, 
emergency situations, and inability to give informed 
consent were evaluated. Bedridden patients or 
amputation were excluded from the study, due to a 
limitation in weight measuring.

The project approved by the ethics Committee of 
Endocrinology and Metabolism Research Institute (EMRI) 
Tehran University of Medical Sciences (project number 
EC-1613-00305). In addition, Helsinki statement and 
the Iranian Ministry of Health and Medical Education 
guidelines considered in. 

Translation process

After permission from the developer, the English 
version of Malnutrition Universal Screening Tool (MUST) 
was translated into the Persian language in accordance 
International Quality of Life Questionnaire (IQOLA) 
protocol (8). Then, two native Persian translators who 
were professional in English translated the English 
version into the Persian language separately, and then in 
a common reviewing session, they reached an agreement 
with the two translated texts to the final version tool. 

To determine the difficulty in insertion items in the 
questionnaire, a verified Persian version was given to 10 
educated elderly and their informal caregivers, based on 
100-mm Linear Analog Scale Assessment (LASA).

The score of 100 represented "Most difficulty "and 
zero scores "No difficulty" to understand the questions. 
The mean difficulty accepted level was ≤ 30 scores in 
the questionnaire. Then, quality of translation in three 
domains (clarity, the common language applied, and 
conceptual equivalence) was rated by the two other 
translators. The quality ≥ 60 scores for each three domain 
were acceptable (8). Then, the two other translators 
performed a backward translation. Finally, the backward 
translation and original English version of MUST were 
compared through another English specialist.

Data collection

Anthropometry measures were performed for each 
patient, based on Body Mass Index (BMI), Mid Arm 

Circumference (MAC), Calf Circumference (CC), waist, 
full- MNA, and blood test (serum albumin). Some 
demographic data (age, sex, and medical conditions) 
and Malnutrition Universal Screening Tool (MUST) were 
gathered in hospital visits from patients for malnutrition 
risk assessment (5).

Patients' weight measures were done with the least 
possible clothes, without shoes by means of SECA (880 
to kg in the nearest decimals)(9). The height was assessed 
by a portable and freestanding stadiometer, based on 
the standard method (3). For assessing nutritional status, 
the unintentional weight loss during last month and the 
previous 6 months were asked from geriatric patients. 
Then, the percentage of unintentional weight loss was 
calculated based on patient reports.

The severity of malnutrition is defined according 
to one or more following conditions; BMI <18.5 (5, 9), 
Unwanted weight loss around 5% over the past month 
and 10% over the past 6 months (9). So, if patients had 
5-10% unwanted weight loss within the last six months, 
they were moderately malnourished (5). If patients were 
in the age group <65, with BMI >20 or in aged group 
≥65 with BMI >22 and had an unintentional weight 
loss <5% in the last 6 months were considered at risk 
of malnutrition. Weight loss percentage would use to 
indicate acute malnutrition, whereas, low BMI would 
consider as chronic malnutrition (2, 3).

The MAC was measured by a flexible, non-stretched 
tape to the nearest 0.1 cm, between acromion and 
olecranon process on the non-dominant arm (10). 
Serum albumin was evaluated as a blood biomarker of 
nutritional status with albumin Test Kit (Pars albumin 
Test Kit, Auto-analyzer, Hitachi 902, Japan), with cutoff 
level < 3.5 g/DL was considered as malnutrition (10).

Nutritional anthropometric assessment

The applied tools to determine the risk of malnutrition 
were included full-MMA (3) and MUST.

Malnutrition Universal Screening Tool (MUST)

The MUST is a malnutrition screening tool in geriatric 
patients in the hospital setting. The MUST measures the 
BMI status, unintentional weight loss around 5 -10% in 
previous 3-6 months, and acute illness in a patient, who 
could not eat over 5 consecutive days. Comparing to 
the others is an easy tool, has high reliability to detect 
protein-energy malnutrition and could predict the risk of 
malnutrition incidence in the future (5). 

The maximum MUST score is 6, where 0 point 
indicates low risk, score =1 as moderate risk, and score ≥ 
2 indicates a high risk of malnutrition(11).
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Statistical analysis

Descriptive statistics and cross-tabulations were 
used for diagnostic accuracy in terms of sensitivity, 
specificity, Positive Predictive Value (PPV), Negative 
Predictive Value (NPV), and likelihood ratios. The 
MUST Spearman's rank correlation coefficients with full-
MNA, serum albumin, and BMI considered as a criterion 
validity to the MUST.

Confidence Intervals (CI) were calculated in 95%. All 
analyses were considered statistically significance at α < 
0.05 levels and performed by STATA 12.

To accuracy in diagnosing of malnutrition in the 
hospitalized Iranian elderly and compared with the 
Persian version of full-MNA, we integrated three MUST 
subgroups to the two subgroups: the one group as 
low risk and the other as moderate and high risk for 
malnutrition.

Meanwhile, we integrated the two subgroup of MNA 
tool: one group as a well-nourished, and the other as 
Malnutrition and at risk for malnutrition(12, 13). In this 
study, cut-off points for MUST, full-MNA, BMI, MAC, 
and CC indices were based on Doroudi., et al., study (28)  
albumin cut-off point based on Kuzuya et al., study(10).

Results

A total of 192 patients with mean age 68.86 ± 7.46 years 
and BMI 24.08± 4.64 studied. Weight loss>10% in the 
last six months, was observed only in 28% of geriatric 
inpatients, and loss of appetite were 33.4% (N=32) in 
the participants. Other characteristics of the elderly 
participants reported in [Table 1].

According to the rating of MUST, low-risk patients for 
malnutrition were 34.4% and high-risk elderly patients 
for malnutrition were 33.3%. While elderly patients 44.8% 
were well-nourished with the full-MNA tool and 37.5% 
were at risk for malnourishment .Diagnostic accuracy 
MUST instrument, according to full-MNA was 83.3%, 
with sensitivity 90.0% and specificity 73.25% [Table 2].

The correlation of total MUST score with full-MNA 
scores, anthropometrical measurements (BMI, MAC, 
and CC), and serum albumin presented in [Table 3]. The 
MUST tool were correlated with full-MNA (r=-0.7), and 
with BMI (r=- 0.51); moreover, the lowest correlation (r=-
0.274) observed with Albumin.

In ROC curve analysis  and anthropometric 
measurements (BMI), clinical parameter (serum albumin), 
and full-MNA assessing was not found a cut-off point 
to MUST tool.  The highest sensitivity was obtained in 
weight loss >10%, BMI<18.5, full-MNA<17, and Alb <3.5, 
respectively. The highest AUC were belong to weight loss 
(0.96; 95%CI, 0.94 – 0.98) and BMI (0.94; 95%CI, 0.89 – 
0.98) [Fig1].

Table 1
Characteristics of the hospitalized geriatric patients (n = 

192)
Parameters Total participants

n (%) Mean ± SD

Age (years) 69.88 ± 7.46
Sex (% women) 98 (51%)
Medical histories/Conditions
   Diabetes mellitus 70 (36.5%)
   Heart failure 66 (34.4 %)
   Depression 28 (14.6%)
MUST*
   Low Risk 66 (34.4%)
   Medium Risk 62 (32.3%)
   High Risk 64 (33.3%)
MNA*
   Well-nourished≥24.5 86 (44.8%)
   At risk for malnutrition=22.5- 24 72 (37.5%)
   Malnourished 34 (17.7%)
Alb*
   >3 g/dl 142 (74%)
   ≤ 3g/dl 42 (21.9%)
BMI* 24.08± 4.64
   18.5 10 (5.2%)
   18.5-24.99 106 (55.2%)
   25-29.99 56 (29.2%)
   +30 20 (10.4%)
Weight loss
   <5% 98 (51%)
   5-10% 40 (20.8%)
   >10% 54 (28%)

MAC*
   Less than 21cm 4 (2.1%)
   21-22 cm 10 (5.2%)
   22 or greater 178 (92.7%)
CC*
   Less than 31 cm 38 (19.8%)
   31 or greater 154 (80.2%)
MUST: Malnutrition Universal Screening Tool, MNA:  Mini Nutritional 
Assessment, BMI: Body Mass Index; MAC: Mid-Arm Circumference; CC: Calf 
Circumference; *MUST, MNA,BMI, MAC, CC categorized based on Doroudi., et 
al study (33); **Alb:  categorized based on Kuzuya., et al study (32)
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Table 3
Correlations between the Iranian version MUST and 
full-MNA score, anthropometric measurements, and 

clinical parameter 

Measurements r (95% CI) P-value

Full-MNA score -0.7 (-0.766 - -0.620) 0.000

BMI (kg/m2) -0.51 (-0.607 - -0.397) 0.000

Albumin (g/dl) -0.274 (-0.400 - -0.138) 0.000

Figure 1
ROC curve of the Iranian version MUST with MNA, BMI, 

Alb, Weight loss as criteria for malnutrition detection

a. ROC MUST by Alb

b. ROC MUST by BMI

c. ROC MUST by full-MNA

d. ROC MUST by weight loss

Discussion

In validation study of the Iranian version MUST 
tool observed the strongest correlation with Full-MNA 
and BMI but, the lowest correlation observed with Alb. 
Most AUC was belonging to weight loss and BMI in 
hospitalized geriatric patients. 

A benefit of MUST tool is potential use in nutrition 
counseling in high-risk geriatric patients and patients' 
evaluating with a moderate risk of malnutrition after 
hospital admission (13).

Table 2
Sensitivity and specificity of the Iranian version MUST 

Criteria Sensitivity 
(95% CI)

Specificity 
(95% CI)

PPV 
(95% CI)

NPV 
(95% CI)

AUC 
(95% CI)

Likelihood ratio 
weighted (+) 

(95% CI)

Likelihood ratio 
weighted (-) 

(95% CI)

Full-MNA<17 90% 
(66.87%-98.24%)

 73.25% 
(65.87% -79.57%)

71.87% 
(59.04%- 82.05%)

98.43% 
(93.90% -99.72%)

90.41% 
(84.20%–96.61%)

0.39
 (0.256 - 0.595)

0.015 
(0.004– 0.062)

Albumin<3.5 77% 
(69%-83.91%)

60% 
(46.54%-72.17%)

19.04% 
(12.81%- 27.21%)

45.45% 
(33.32%- 58.11%)

62.83% 
(54.01%–71.63%)

4.25 
(2.93-6.15)

0.83 
(0.62-1.11)

BMI<18.5 100% 
(65.54%-100%)

70.32% 
(63.04%-76.74%)

84.37% 
(72.67%- 91.85%)

1 % 
(96.36%- 1%)

94.40% 
(89.91%–98.80%)

0.18
 (0.103-0.330)

0 
(0-0)

Weight loss in past 
3-6 month>10%

100% 
(91.72%-100%)

92.75% 
(86.73%-96.27%)

15.62%
(8.14%- 27.32%)

1 % 
(96.36%- 1%)

96.78% 
(94.67%–98.88%)

5.4 
(3.026-9.634)

0 
(0-0)
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The MUST tool has applied in cancer patients 
validation studies (12, 14) and used also for screening 
patients in different settings (Intensive Care Unit) in other 
researches (15, 16).

Since validity measurement of a tool cannot be 
carefully evaluated (15) (), we used several criteria. To 
prevent feasible errors in use BMI, the other criteria 
(MAC, CC, full-MNA, and weight loss 3-6 month) 
and serum albumin, also used to determine sensitivity 
and specificity as the gold standard to MUST tool in 
hospitalized elderly. Same as other studies, we also 
used BMI as a measure of disease-related malnutrition, 
which is a gold standard to determine under-nutrition 
in hospitalized elderly patients (10, 16). Results of the 
present study showed BMI had a high correlation with 
the MUST malnutrition screening tool same as Zhang 
study (17); although in reports by Van Tonder, et al., in 
hospitalized adult patients in South African, there was 
no significant relationship between BMI and MUST (18). 
Meanwhile in Intensive Care Unit (ICU) hospitalized 
elderly, Carvalho et al., (2017) were not observed 
statistical differences, based on MUST, BMI, and serum 
albumin between survivors’ elderly patients and non-
survivors. As a gold standard, nutritional screening tool 
(BMI) viewed as important numerical scale and score 
indicator for nutritional status. Although, there are the 
other variables also that could be affected by objectivity 
and quantity, especially in the elderly population; 
therefore, differences in research results might be, due to 
variations in clinical settings (outpatients, hospitalization, 
and nursing homes) (14)

Evaluating of serum albumin for malnutrition 
screening in hospitalized elderly patients has been 
reported in some studies. Serum albumin level is a key 
measurement in protein-energy malnutrition in elderly 
patients; although, there is still ambiguity about this issue 
(10).

It should be noted that serum albumin level is often 
altered in elderly patients with non-nutritional factors 
such as inflammation, capillary leakage, liver disease, 
and hydration (14) so, serum albumin interpretation as 
a malnutrition risk factor would be difficult in elderly 
patients. According to a study in frail hospitalized 
patients (19), reported no relationship between 
albumin and MUST score; our results, also found a 
weak correlation between the patient's albumin level 
and MUST tool. In assessing malnutrition in geriatric 
hospitalized patients, also a significant difference 
in albumin between malnutrition group and well-
nourished with MUST was reported (2). Serum proteins 
(albumin and pre-albumin) measuring are widely 
used by physicians to determine patients’ nutritional 
status. However, recently the focus is more on physical 
examination to diagnosis malnutrition in older patients, 
and since the clinical tests are not reliable alone, 
should be used them as a compliment with a physical 
examination by a screening tool (20). 

Due to comprehensive geriatric approach to 

distinguish between malnourished older patients, and at 
risk of malnutrition, the full-MNA tool could be helpful 
as one of the MUST validation criteria in the hospital 
setting (3). The results in present study showed that 
full-MNA have the best correlation with the MUST. In 
assessing nutritional status in nursing homes, Doninital 
et al., reported "Fair" agreement (21) between MNA and 
MUST (k = 0.270; P< .001). In another study to assess the 
nutritional status of elderly women with three evaluation 
tools (MNA, MNA-SF, and MUST), a "Good" agreement 
between the nutritional assessment tools was reported. 
Although in a study on elderly nursing home residents 
in Nuremberg (22) Kappa agreement between MNA and 
MUST was reported low (κ = 0.16), that might be, due to 
differences in aged care settings and special conditions in 
elderly patients. 

Malnutrition screening in the older population, due 
to being heterogeneous group is difficult; meanwhile, 
disease processes (spinal cord degeneration, edema, 
infections, and inflammation) can often affect the 
assessment of malnutrition; therefore, screening 
approaches before care can be beneficial (23). On the 
other hand, nutrition screening tests should be able 
to determine not only the caloric intake but could 
also determine the severity and possible causes of 
malnutrition (2), which both MUST and full-MNA tools 
include this feature.

The anthropometric measurements (CC and MAC) was 
proposed by Bonnefoy et al., as a relevant parameters 
to assess nutritional status and malnutrition prediction 
in hospitalized elderly patients who are require regular 
monitoring (24). In our study, there was no correlation 
between CC and MAC with MUST tool; but, Baek and 
Heo (2015) reported significant differences in MAC and 
CC parameters with the MUST screening tool, between 
the two groups (malnutrition and well nourished) in 
hospitalized geriatric patients (2). 

In under-nutrition status, in the low level of 
metabolism in tissues (subcutaneous fat and skeletal 
muscle) usually catabolizing increased, that made 
decreasing MAC more than BMI. Since high infection 
or severe malnutrition status in both healthy and sick 
people make increasing catabolism in skeletal muscles 
(25); so distinguishing between decreased MAC due to 
malnutrition or disease would be difficult. Therefore, an 
effective, validated, and practical nutritional screening 
tool should be fast and simple to facilitate the proper 
patient's referral to a nutritionist(3).

In assessing MUST tool, in this study, sensitivity 
and specificity were observed, with the four criteria 
(full-MNA, Alb, BMI, and weight loss in the past 3-6 
month). Same to our findings, Beak and Heo (2015) also 
has reported a "Good" validity (sensitivity 80.6% and 
specificity 98.7%) with the MUST (2); but, we could not 
find any study to determine the MUST validation with 
our used measurements (Alb, BMI, and weight loss in 
past 3-6 month).

In ROC curve analysis with anthropometric 
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measurement (BMI), clinical parameter (serum albumin), 
and full-MNA, we have not found a cut-off point for the 
MUST tool. The other similar studies (Floor Neelemaa, 
2011 ; Myoung-Ha Baek, 2015 ; Daradkeh, 2018) also have 
not found a ROC curve (2).

From view the strength, this is the first study to 
measure the applicability of MUST tool with different 
anthropometric measurements (MAC, CC, and full-MNA)
(16)  and blood criterion (albumin), also in both applied 
screening tools; the self-report method was not used. 
The major our limitation was the lack of assessing the 
elderly patients in both admission and discharge times 
for gathering nutritional parameters' information during 
a hospital stay. Moreover, because of the cross-sectional 
nature of this research, we could not identify malnutrition 
outcomes in malnourished subjects and the impact of 
malnutrition outcomes in re-hospitalization and length of 
hospital stay. 

Conclusion

It seems the MUST tool need a shorter time than the 
full-MNA and like as full-MNA could be effective in the 
assessment of nutritional status in elderly hospitalized 
patients, could distinguish patients at risk of malnutrition 
from severe malnutrition in hospitalized elderly. Besides, 
applying anthropometric measures (BMI) and blood 
measure (serum albumin) recommended at the same 
time. For further studies, we suggest that the accuracy of 
the MUST tool in patients undergoing re-admission and 
the effect of the length of stay of the elderly patient in 
hospitals should be evaluated.
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