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ABSTRACT 

Introduction: The Mini Nutritional Assessment (MNA) is a scale developed to evaluate the risk of malnutrition in senior 
citizens and to identify those who might benefit from early intervention. The objective of this study was to verify the nu-
tritional profile of elderly individuals through the application of the MNA in three different locations: at the Geriatric 
outpatient clinic and two long-term institutions. Methods: Through transversal observation study the MNA was applied 
to 90 elderly people of both genders over 60 years of age. The MNA version modified by Rubenstein et al. [4] and 
translated into Portuguese was used to evaluate the patients for this study. The descriptive analysis of variables is 
shown as the average ± one standard deviation (SD). Results: At the AG, the risk of malnutrition was found to be 
72.73% ± 3.77%, while 27.27% ± 3.77% of the patients were eutrophic; no malnourished elderly patients were found. 
At the ASVP, 15.38% ± 11.28% of elderly patients were found to be malnourished, 35.90% ± 15.10% were found to be 
at risk of malnutrition and 48.72% ± 15.72% were eutrophic. At the PMI, 42.50% ± 15.30% of the elderly patients were 
found to be malnourished, 25% ± 13.40% were at risk of malnutrition and 32.50% ± 14.50% were eutrophic. Conclu-
sions: Due to the high prevalence of elderly patients that were malnourished or at risk of malnutrition, a more detailed 
evaluation of their nutritional states is required, as well as a regular follow up of those patients and a dietary interven-
tion to reverse the situation. 
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1. Introduction 

Malnutrition in elderly patients is common because daily 
food consumption decreases with old age. Furthermore, 
the consumed food is low in calories, contributing to 
nutritional deficiencies and malnutrition. The signs and 
symptoms of the aging process can be easily misinter- 
preted as malnutrition, and thus, the interventions are 
often inappropriate and less powerful than they could be. 

The Mini Nutritional Assessment (MNA) scale was 
developed to diagnose the risk of malnutrition in elderly 
individuals. The objective of this scale is to provide a 
simple and quick evaluation of the nutritional state of 
elderly people who are in hospital, in geriatric institu- 
tions or in the community [1,2]. 

This scale represents a practical evaluation instrument; 
it is not invasive, and it takes into account the nutritional 

state, health conditions, frailty and eventual diseases of 
elderly individuals [3]. The simplified version of the 
MNA contemplates all of the items in the original ver-
sion but is divided into two phases: the screening and the 
global evaluation phases. In the screening phase, the 
items are related to the original MNA version (changes in 
food ingestion, weight loss, decreased mobility, presence 
of psychological stress and acute diseases, presence of 
neuropsychological problems and body mass index), 
enabling patients to be diagnosed as either normal eld- 
erly people or as elderly people with the possibility of 
malnutrition. If the individual falls in the latter category, 
further evaluation is necessary [4]. 

In the MNA follow-up, there is a global assessment, in 
which parameters are established to identify the nutri-
tional state more accurately. This phase includes ques-
tions about the place where the person lives, the number 
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of medicines they take, any skin injuries or bed sores 
(decubitus ulcer), their eating habits, whether their eating 
habits are self-regulated, their self-perception of health 
and anthropometry (circumference of the arm and cir- 
cumference of the calf) [2]. 

The MNA allows early nutritional risks and lower im- 
pact malnutrition to be identified, as some authors find 
that malnutrition can be difficult to distinguish from the 
effects of the natural aging process. If not detected, mal- 
nutrition can aggravate clinical conditions to which sen- 
ior citizens are particularly susceptible and can also in- 
crease mortality [5,6]. 

The present study was conducted to establish the pro- 
files of elderly people being assisted in geriatric outpa- 
tient clinics and in long-stay institutions and to apply the 
MAN for the selection of malnourished (or at risk of 
malnutrition) elderly, so that they could participate in a 
clinical trial for the evaluation of the effect of a devel- 
oped dietary product. The research proposal was submit- 
ted and approved by the Committee for Ethics in Re- 
search of the Faculty of Medical Sciences of the State 
University of Campinas—Brazil, under approval number 
451, on August 25th, 2005. 

The objective of this study was to verify the nutritional 
profile of elderly individuals that were being taken care 
of at the geriatric outpatient clinic of UNICAMP (AG) 
and in long-term institutions (ASVP and PMI) through 
the application of the MNA. 

2. Methods 

Through a transversal observation study, elderly indivi- 
duals of both genders over 60 years of age who were 
being assisted at the Geriatric Outpatient Clinic of the 
Clinical Hospital of UNICAMP in Campinas, SP, were 
assessed, along with all residents (39 elderly) at the São 
Vicente de Paula Home and all residents (40 elderly) at 
the Maria Imaculada Home, both situated in the munici- 
pality of Atibaia, Brazil.  

The MNA version modified by Rubenstein et al. [4] 
and translated into Portuguese was used to evaluate the 
patients for this study. This version contains questions 
that are equal to the original version and includes two 
stages: screening and global evaluation. In the screening 
stage, the maximum score was 14 points, though scores 
equal to or greater than 12 indicated that the individual 
was eutrophic and was not required to go through a sec- 
ond stage of screening. Scores equal to or less than 11 
indicated that the individual was at risk for malnutrition. 
At the end of the assessment, results showing less than 
17 and 23.5 point indicated malnutrition and values be- 
tween 17 and 23.5 points indicated a risk of malnutrition 
[1,4]. The selected elderly individuals were evaluated 

through the MNA according to the instructions in the 
MNA manual [7].  

At the Geriatric outpatient clinic, the patients were in- 
terviewed to fulfill the MNA when they were in attendan- 
ce with nutritionist. In the São Vicente de Paula Home 
and the Maria Imaculada Home, an MNA was conducted 
on all residents. 

The MNA was conducted by the principal researcher. 
Some criteria were established for the interviews with the 
patients: 

1) In the cases in which it was not possible to have an 
interview with the patient (e.g., patients who had cogni- 
tive problems), the interview was conducted with the 
patient’s caregiver, according to the methods of Vellas et 
al. 2 and Christensson et al. [8]; 

2) Those elderly people who were hospitalized or had 
lost a loved one in the last three months were considered 
to be under psychological stress, as in Beck et al. [5];  

3) Neuropsychological problems were classified ba- 
sed on the subjective impression of the evaluator, as in 
Beck et al. [5];  

4) Skin injuries or bedsores were evaluated by a vis- 
ual inspection conducted by the researcher, as in Saletti 
et al. [9]; 

5) Only the elderly people who agreed to participate in 
the research after having the research explained to them 
and who signed the Free and Clarified Consent Term 
were included in this study. For those who showed a 
cognitive deficit, this procedure was conducted by the 
caretaker or the party responsible for the patient. 

The anthropometric evaluation included measurements 
of weight and height to calculate the Body Mass Index 
(BMI), as well as measurements of the circumferences of 
the arm and calf. 

The weight for all of the subjects was measured by the 
same person, and patients were required to stand barefoot, 
wearing minimal clothes while being weighed using the 
same calibrated WELMY brand mechanical scale plat- 
form (the scale had a capacity of 150 kg and an anthro- 
pometric ruler with a 2.00 m scale and divisions at 0.50 
cm intervals). Similar models were used at the Geriatric 
outpatient clinic and at the São Vicente de Paula Home. 
At the Maria Imaculada Home, a TOLEDO brand elec- 
tronic scale platform, with a 200 kg capacity, an anthro- 
pometric ruler with a 2.00 m scale and divisions every 
0.50 cm, was used. The difference between the accepted 
measurements was, at the most, 400 g for an elderly per- 
son weighing up to 100 kg. 

The heights of patients were measured using an an- 
thropometric ruler coupled to the scales. The elderly in- 
dividuals were instructed to stand erect against the sup- 
port and facing forward (Frankfurt horizontal plane). The 
height could not be measured for some patients, and for 

Copyright © 2011 SciRes.                                                                                 IJCM 



Using the Mini Nutritional Assessment to Evaluate the Profile of Elderly Patients 584 
in a Geriatric Outpatient Clinic and in Long-Term Institutions 

these patients, height was estimated according to the 
equations proposed by Chumlea et al. [10]. BMI meas- 
ured as weight (kg) divided by squared estimated height 
(m).  

The arm circumference measurements were conducted 
with a flexible inextensible tape (TBW Importadora 
Ltda.). Patients were measured while standing up, with 
their trunk aligned with their legs and arms and their 
right arm outstretched. To determine the place where the 
tape should be fixed, an average point was marked be- 
tween the acromion bone and the olecranon bone with 
the arm at a 90˚ angle. The difference between the re- 
sulting measurements was less than or equal to 0.5 cm. 

The calf circumference was measured with a flexible 
inextensible tape (TBW Importadora Ltda.), with the 
patient in dorsal decubitus and the left leg forming a 90˚ 
angle with the knee, at the largest diameter of the calf, 
without compressing the calf. The accepted difference 
between measurements was less than or equal to 0.5 cm.  

In the MNA statistical analysis, only three classes 
were considered: malnourished patients, patients at risk 
of malnutrition and eutrophic patients. The results were 
expressed as the average and percentages of patients in 
frequency tables. 

The data were analyzed using the BioEstat 3.0 soft-
ware [11]. The descriptive analysis of variables is shown 
as the average ± one standard deviation (SD). An analy- 
sis of variance with repeated measurements was used to 
explain the variation along the time. The significance of 
every effect in relation to the measurements, evaluated 
using the Tukey test, established that there was a differ- 
ence between the groups. 

3. Results 

Eleven elderly individuals completed the Mini Nutri-
tional Assessment at the Geriatric outpatient clinic of the 
HC Geriatric Outpatient clinic—UNICAMP. At the São 
Vicente de Paula Home and at the Maria Imaculada 
Home, the MNA was completed by, 39 and 40 elderly 
people, respectively, resulting in a total of 90 elderly 
people evaluated. 

The stipulated quality criteria data and the data ob- 
tained in the evaluation were compiled, calculated as 
percentages and presented in Figure 1. Confidence inter- 
vals, at the 95% level, were used to make inferences 
about these results. 

At the HC Geriatric Outpatient clinic—UNICAMP 
(AG), no malnourished elderly individuals were observed 
(0% ± 1.96%). On the other hand, a large number of pa-
tients were found to be at risk of malnutrition (72.73% ± 
3.77%), and 27.27% ± 3.77% were found to be in a eu-
trophic state. 

In the Maria Imaculada Home (PMI), the results 
showed that 42.50% ± 15.30% were in a state of malnu- 
trition, 25% ± 13.40% were at risk of malnutrition and 
32.50% ± 14.50% were in a eutrophic state.  

A large percentage of malnourished elderly people 
were found in the PMI, while there were no undernour- 
ished people in the AG. However, the risk of malnutri- 
tion was found to be much greater in the AG than at the 
other institutions. The three institutions were found to 
have roughly similar proportions of patients in a eutro- 
phic state. 

4. Discussion 

The nutritional state of the elderly is related to general 
health conditions. Nutritional diagnosis is important in 
this age bracket so that nutritional risk conditions in eld- 
erly people can be verified and therefore dietary inter- 
ventions can be made. 

The MNA is a nutritional evaluation instrument used 
in Europe and North America for frail, institutionalized 
or hospitalized, elderly people. When applied to commu- 
nities in which malnutrition is prevalent, malnutrition 
was found to occur at rates of 0% - 6% in elderly people 
in the general community, 2% - 27% in institutionalized 
elderly people, and 10% - 30% in hospitalized elderly 
people [12]. The sensibility and specificity of the MNA 
is 96% and 98%, respectively [13-15]. In studies con-
ducted in several countries on elderly people from dif-
ferent locations, the sensibility and the specificity of 
MNA have been compared to objective nutritional state 
evaluation methods, such as anthropometric, biochemical 
and dietary indicators[16,17]. These parameters have 
also been compared to nutritional screening methods and 
have been found to be in agreement with these results 
[2,8,9,18,19].  

Some studies have found an association between a low 
MNA score and increased chances of disease [5], in-
creased hospital mortality, increased number of nursing 
home institutionalizations and longer stays [20]. 
 

 

Figure 1. Comparison pf Mini Nutritional Assessment (MNA) 
among differents institutions evaluated. 
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The MNA possesses good clinical, biochemical and 
anthropometric correlation for patients that are found to 
be malnourished, but patients who are identified by the 
evaluation as being “at risk of malnutrition” could present 
normal biochemical and anthropometric exams. A low 
MNA score can be considered to be a predictor of frailty, 
which appears before the biochemical evaluation of se-
rum albumin and measurements of weight and height to 
obtain the BMI [2,21]. Some authors suggest that MNA 
scores above 27 could be considered an indicator of suc- 
cessful aging [22]. 

In the Geriatric outpatient clinic, no malnourished eld- 
erly individuals were detected, but a high percentage of 
elderly were found to be at risk of malnutrition. A previ- 
ous study done in Europe indicated that the risk of mal- 
nutrition for the elderly in the community is between 0% 
and 6% [23]. In the United Kingdom, 10% of elderly 
people living in the community were found to be mal-
nourished, and this value can be higher depending on the 
geographical region evaluated [24]. 

Dalacorte et al. [17] compared the founding from the 
MNA with clinical, biochemical and anthropometric data 
from 42 elderly people living in the community of 
Ribeirão Preto, Brazil, and determined that 30.9% of the 
elderly were at risk of malnutrition. However, the MNA 
did not detect any malnourished elderly people, although 
three patients were diagnosed as malnourished condition 
according to biochemical and clinical evaluations. 

The fact that no malnourished elderly people were de- 
tected in the Geriatric outpatient clinic through the MNA 
could be related to the fact that the sample was small and 
this instrument does not show a high specificity for the 
detection of malnutrition. However, the MNA can indi- 
cate a risk of malnutrition. 

In long-term institutions, such as the São Vicente de 
Paula Home and the Maria Imaculada Home, the pres- 
ence of malnourished elderly people and of those at risk 
of malnutrition was higher than at the other institution 
evaluated. In the São Vicente de Paula Home, the mal- 
nourished elderly people and those at risk for malnutri- 
tion constituted 15.38% and 35.9% of the total number of 
residents, respectively. In the Maria Imaculada, a high 
percentage of malnourished elderly women was observed 
(42.5%), and 25% of the patients were at risk for malnu- 
trition. 

These results are in agreement with the studies dem-
onstrating that the prevalence of malnutrition is high in 
hospitalized or institutionalized elderly individuals, rea- 
ching rates of between 30% and 60% [25]. In a study 
conducted in Finland on 178 institutionalized elderly 
individuals, 3% were found to be malnourished, 48% 
were found to be at risk of malnutrition and 49% were 

eutrophic [26].  
In the São Vicente de Paula Home, the results seemed 

to be similar to values reported in other studies; however, 
the results observed at the Maria Imaculada Home could 
be related to the presence of elderly women under exclu- 
sive enteral nutrition, as well as a high number of pa- 
tients with Alzheimer’s disease. Weight loss is frequently 
observed in these individuals, and a decline in nutritional 
state can aggravate the disease. In a study of Alzheimer’s 
patients, the MNA was used to determine the evolution 
of the nutritional state in the elderly. The results found an 
association between weight loss in patients with a low 
MNA score and a low Mini-Mental score, and showed 
the worst results in anthropometric markers [27]. 

In the total sampling, a high prevalence of elderly pa-
tients were malnourished and at risk for malnutrition, 
reaching values of 61.11%, compared to 38.89% that 
were eutrophic. A longitudinal SENECA study, com- 
pleted in Denmark, showed that the patients with a score 
of less than 23.5 showed increased mortality within a 
five year period after the study [23]. 

Felix and Souza [28] evaluated the nutritional risk of 
37 elderly residents in a long-term institution in the Fed- 
eral District using different nutritional evaluation instru- 
ments, including the MNA. Their results showed that 
50.0% of the women and 40.0% of the men presented a 
risk of malnutrition.  

In elderly patients that are in the malnourishment con- 
dition and at risk of malnutrition, it is important to con- 
duct a periodic nutritional evaluation, including anthro- 
pometric, biochemical and dietary variables, to identify 
the appearance or worsening of a morbid state and to be- 
gin dietary intervention. 

5. Conclusions 

The MNA, a nutritional evaluation instrument for senior 
citizens who live in a community, are institutionalized, or 
are hospitalized. The early diagnosis of malnutrition is 
essential so that there is no difficulty in recovering the 
nutritional state that is found to be deficient. 

Due to the high prevalence of elderly individuals that 
are malnourished and are at risk for malnutrition in long 
term institutions or in referral services for the elderly, it 
is necessary to have a more detailed evaluation of the 
nutritional state of those patients and more regular 
evaluations, in addition to dietary intervention to reverse 
the observed symptoms.  
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