
Introduction

The institutionalized elderly people are characterized by the
increase of their fragility and vulnerability state. The main
factors regarding a malnutrition status, in such age, are: their
severe incapability and dependency, the use of multiple
medicaments, the frequency of their infection related problems,
the development of pressure sores and the institutionalized
environment where they live (1).

The most important nutritional disturbance that was noticed
in such group was the malnutrition, and it could be associated
to their high morbity and mortality rates (2). The malnutrition
prevalence in Brazil regarding the elderly in dwelling
community is around 10.0% (3), in hospitals, 27.0% (4), and in
long-term institutions, 50.0% (5). In developed countries this
numbers are between 1.0 and 7.0% in dwelling community;
between 22.0 and 59.0% in hospitals; between 10.0 and 85.0%
in long-term institutions (6). Based on such information, the
great majority of malnutrition prevalence, in developed and
developing countries, are found in institutionalized elderly
people, that lack of the appropriate health care and support. (5,
7-9).

The malnutrition status presents a great variation in elderly
people from different places, and it depends mostly on: the
environment where the elderly person is, the methods and the
techniques used to evaluate their nutritional status, and the
standards that were applied (2). 

The scientific efforts to find out a reliable method regarding
the nutritional analysis and the diagnosis of elderly people is

considerable, and the anthropometry has been the method used
by the researchers to evaluate their nutritional status. Landi et
al. (10), have presented the association of the body mass index
(BMI) to mortality in elderly people. However, the BMI
presents limitations to identify malnutrition, since it does not
allow the evaluation of body composition, making the
malnutrition diagnosis a difficult task. Moreover is quite
common in elderly groups, some diseases that can cause
edemas and other physical disabilities leading them to
bedridden situations or put them in wheels chairs, fact that can
jeopardize the weight and height measurements according to
what is established memorandum of understanding, necessary
to BMI  calculation. In such cases, an estimated is taken using
math equations that could help to provide a suitable data (11).

The protein reserves indicators, such as the corrected arm
muscle area (AMAc), are better considered for the protein
malnutrition estimative. However, as in other anthropometrics
variables, it does not allow the identification of risk factors that
can lead to malnutrition (3).   

It is important to mention that the Mini Nutritional
Assessment (MNA) is a suitable method that could identify the
malnutrition risk factors and can overcome such difficulties
found by the health professionals, in special the nutritionists.
Such assessment was developed for the malnutrition and
malnutrition risk diagnosis when dealing with elderly people,
even if they were institutionalized or not, allowing the
identification of main causes and early approaches. (6, 12-14).
And it assessment has been recommended for the evaluation
and accompaniment nutritional of this population (16, 17).
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The MNA contains 18 questions, along 4 sections and it is
based on a anthropometric evaluation (BMI, arm and calf
circumferences and weight loss during a specific period of
time), global evaluation (housing, medicament consumption,
acute illnesses presence, neurological disturbances, pressure
sores, and mobility degree), diet evaluation (amount of daily
meals, food consumption, liquid daily ingestion and autonomy
to feed), and a subjective evaluation (their self-perception of
their health and nutritional condition) (6).  

The MNA has been used to evaluate about 10.000 elderly
people in many different places (home residents,
institutionalized or hospital patients) and in many countries
(Belgium, Demark, France, Greece, Ireland, Israel, Italy,
Poland, Spain, Sweden, Switzerland, United Kingdom, United
States) (14). And it has been studied the performance of its
diagnosis through the analysis of its sensibility and specificity
(18-20).

It has been found in Brazil just one research that analyzed
the MNA, however, its application in the elderly people in a
local community (21).

This research is the first study developed to verify the MNA
accuracy in institutionalized elderly people regarding their
nutritional diagnosis.

Methods

It is a transversal study, developed in all the institutionalized
elderly people of a specific city located at the Southeast of
Brazil, in 2004.  

It is important to mention that the southeast region of Brazil
includes 4 important Brazilian States (São Paulo, Rio de
Janeiro, Minas Gerais and Espírito Santo) and is considered an
economic polar region of great migration and the most
populated area, representing 42.6% of the national population.
And it has the biggest ratio of elderly people of country
(46.3%) (22).

The elderly people ratio of the studied city is according to
the Southeast and Brazil ratio (Table 1).

Table 1
Distribution of the elderly people and the total population.

Brazil, 2001

Elderly people population 
(> 60 years old) Total population

Brazil 14.721.832 (8.5%) 172.385.776
Southeast - Brazil 6.818.767 (9.3%) 73.470.738
Studied City 10.500 (10.0%) 105.000

Source: IBGE/population counting and preliminary demographic projections. 2001.

The studied population was composed of 89 elderly people
(≥ 60 years old) – from 94 residents in long term institutions -,
of both genders (64.0% men), with an average age of 73.7±9.1

years old (72.8±8.9 years old for men and 75.3±9.3 years old
for women).

The main reasons for exclusion were: refusal (3 elderly
people), hospital internment (1 elderly person), and terminal
stage (1 elderly person).   

This research was approved by the Committee of Ethics in
Research of the College of Public Health of the University of
São Paulo, Brazil.  

The nutritional diagnosis was identified by means of Shorts
Mini Nutritional Assessment (23), translated in Brazil as “Mini
Avaliação Nutricional” (Nestlè Nutrition Services), and by the
corrected arm muscle area (AMAc) (24), that used it as a
standard. The AMA used formulas were proposed by
Heymsfield et al. (24), according to the respective gender:

Men: [AC* (cm) – π TST** (cm)]2 - 10    
4 π

Women: [AC* (cm) – π TST** (cm)]2 - 6,5    
4 π

*AC: arm circunference
**TST: triceps skinfold thickness

The MNA contains 18 questions that can lead to 30 points. It
is divided in two phases; having been the first one named
screening and the second one evaluation, respectively (23).

The elderly people were diagnosis and classified as
malnutrition when the MNA results were below the number of
17, at risk of undernutrition, between 16 and 24, and non
malnutrition, above 23.5 points. So that the main goal of this
research was reached, the global evaluation was carried through
in all the aged groups, independently of the screening results.

It was adopted the described values for Barbosa et al. (25) as
reference regarding the AMAc nutritional diagnosis. Such not
institutionalized elderly group were from São Paulo, located in
the Southeastern region of Brazil, at located at 180 km from
this studied was developed. These values have been used as
reference for the nutritional evaluation of institutionalized
elderly people, since we don’t have specific values for such
population.

The AMAc reference values are distributed in percentiles (5,
10, 25, 50, 75, 90 and 95) and presented according to each
gender (25). The following criteria were adopted when dealing
with the determination of the nutritional state of the elderly
people:
• malnutrition = AMAc < P5, according to AMAc < 27,33

cm2 to women and AMAc < 32,30 cm2 to men;
• risk of malnutrition = P5 ≤ AMAc < P25, according to 27,33

cm2 ≤ AMAc < 34,77 cm2 to women and 32,30 cm2 ≤
AMAc  < 42,25 cm2 to men; 

• non malnutrition = AMAc ≥ P25, according to AMAc ≥
34,77 cm2 to women and AMAc ≥ 42,25 cm2 to men.
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The arm circumference (AC) and the triciptal skinfold
thickness (TST) were measured for the calculation of the
AMAc, both in body right side, using non-elastic ribbon and
the LANGE compass (constant pressure of 10g/mm2),
respectively. The AC was carried in accordance with Callaway
et al. (26) standardization and the TST, according to Harrison et
al. (27) standardization. The measurements were taken three
times and the average of each of them was used for analysis.  

The sensibility and specificity were calculated and their
relationship was verified by the ROC curve - Receiver
Operating Characteristics. The area below the curve shows the
test accuracy. It was developed the calculations of the positive
and negative predictive values.

For a suitable analysis of the sensibility and specificity of the
MNA, it was considered two groups of individuals according to
their nutritional status, that are malnutrition and no
malnutrition; the elderly group that was with risk of
malnutrition was put together with the malnutrition group,
following the same way applied by Christensson et al. (20).

The information was organized using the Microsoft Office
Excel 7.0 and the statistic information was gathered using the
Epi Info 6.04 and Origin.

Results

According to the MNA nutritional status assessment, there
were diagnosed 25 (28.1%) malnutrition elderly people, 45
(50.6%) with risk of malnutrition and 19 (21.3%) no
malnutrition for both genders (Table 2).

Table 2
Distribution of the elderly group studied, according to the

nutritional diagnostic and evaluation methods. Brazil, 2004

AMAc
MNA Malnutrition Risk of No Total 

malnutrition malnutrition 

Malnutrition 16 6 3 25
Risk of 13 19 13 45
malnutrition
No malnutrition 5 5 9 19
Total 34 30 25 89

According to the AMAc, there were diagnosed 34 (38.2%)
malnutrition elderly people, 30 (33.7%) with risk of
malnutrition and 25 (28.1%) no malnutrition for both genders
(Table 2).

It is verified that the MAN have diagnosed less cases of
malnutrition and no malnutrition (28.1% and 21.3%,
respectively) among the elderly ones when compared with the
AMAc (38.2% and 28.1%, respectively), however, more cases
of malnutrition risk (50.6%) were identified by the MAN.  

Putting together the elderly people with the risk of
malnutrition and the malnutrition ones, according to the MNA

and the AMAc (Table 3), we had the following results:
sensibility 0.84 (84.0%), specificity  0.36 (36.0%), positive
predictive value 0.77 (77.0%) and negative predictive value
0.47 (47.0%).

Table 3
Distribution of the elderly group studied, according to the

nutritional diagnostic and evaluation methods. Brazil, 2004

AMAc
MNA Malnutrition No malnutrition Total 

Malnutrition 54 16 70
No malnutrition 10 9 19
Total 64 25 89

The accuracy of the test was 0.71 (71.0%), as shown in the
ROC curve below area (Figure 1).

Figure 1
ROC curve of MNA. Brazil, 2004.

Discussion

Many authors have been analyzed the sensibility and
specificity of the MNA in several different areas, adopting
different methods as standard, since there are not a consensus in
which it is the best method to be applied when dealing with
nutritional diagnosis of the elderly people (6, 5, 18-21, 23).    

The majority of the studies that have dealt with a method of
nutritional evaluation, like the MAN, have been using
biochemical examinations or a set of methods in association,
such as the anthropometrics, biochemical, clinic and dietary
ones, as a comparison. However, it has been searched for a
fattest method, not invasive, low cost and more efficient when
dealing with the nutritional evaluation of elderly people and
based on the main features of each group respectively and their
aging process and health conditions mainly in developing
countries.

The anthropometry has played an important role, since it is
simple and not invasive having a low cost when compared with
other methods (biochemical, DXA, magnetic resonance,
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computerized tomography). It is a reliable method for the
diagnosis of the nutritional condition in the clinical and
research areas.

The corrected arm muscle area (AMAc) is a index able to
provide information or an estimative of the muscle reserve of a
person being considered a good indicator of malnutrition in
elderly people (25, 11, 29-30). It is important to mention that
the institutionalized elderly people have presented a highly
level of physical incapacity, differing of the BMI and such fact
does not interfere during the settings of the AC and TST
measurements, that are necessary for the AMAc calculation.

The corrected or not AMA has been the most anthropometric
variable used for the elderly people when dealing with
nutritional evaluations, more often than the body weight and
the biochemical variables, and could be applied as a forecast for
the mortality or morbidity levels (24, 29, 32, 33).  

The SABE Study - Health, Well-being and Aging, of
multicentric character, applied in 7 Latin America Capitals and
the Caribbean, was co-ordinated by the  Pan-American Health
Organization, and it had as an objective the evaluation of  life
and health conditions of an aged population, and it has
presented AMAc values, that could be used as a nutritional
evaluation parameter, according to the study of Barbosa et al.
(25).  

The use of simplest methods, such as the AMAc, as a
substitute for most complex methods, when performing
nutritional diagnosis, is made based on the assumption that it
can provide a wrong outcome. And such risk could be justified
by the safety and convenience of such methods  as a whole
(28).

It was developed a training regarding to the measurements
before the data collection to guarantee the right anthropometric
variables by the researcher. And if was specified as reference
values for AMAc, the available data that was gathered in a
population that has the most nearly features from the ones here
studied (25).  

When analyzing the comparison between the MNA and the
AMAc, it was verified a sensibility of 84.0%, a specificity of
33.0%, a positive predictive value of 77.0%, and negative
predictive value of 47.0%.   

The malnutrition is often found and more prevalent in
elderly people of long term institutions when compared with
the hospitalized and the ones that lived in houses, therefore it
was verified a positive predictive value higher (77.0%) than
negative predictive value (47.0%) (4, 5, 6, 7, 8, 34, 35).  

Researches that validated the MNA, set in France and in the
United States with more than 600 elderly (12) used as a
reference clinical, biochemical, anthropometric and dietetic
methods, showing higher results for the sensibility (96.0%) and
specificity (98.0%), when compared with the information that
can be found in this study. Such results can be justified by the
fact that the MNA cut off point was set for Europeans and not
for the Brazilian elderly people, since they have different
features and because of that they could need different MNA cut

offs, that could provide a reliable nutritional status of the
population and therefore provide a more specific and sensible
method.

Another research was done using the same population of the
previous study. It has adopted as a reference method only the
clinical evaluation, and it has found similar results for
sensibility and specificity (36), leading to the same analysis
according to the results of this study. However, this result
allows the suggestion that other nutritional evaluation methods,
that it is not the biochemist method, could also be used as a
parameter allowing high values of sensibility and specificity
when they are analyzed facing the MNA results.

The researchers that analyzed the sensibility and the
specificity of the MNA in Brazil, in a group of elderly people
living in a local  community, using as a reference the
anthropometric, biochemical and dietetic assessments, found
higher results  (100.0% e 74.0%, respectively) (21). When they
analyzed the sensibility and specificity of the same group,
comparing with the nutritional diagnoses from the BMI and the
seric levels of albumin, they verified a sensibility of 38.0%,
lower than the one that was found in this study (84.0%), and the
specificity of 73.0%, that is higher that the one found here
(36.0%). Since there is a possibility that the fact that the BMI is
not a good undernutrition indicator and undernutrition risk in
elderly people, has contributed for such outcome. The same
condition was verified in European elderly people studies that
were living in the community, and over there it was found even
lower values for the sensibility when using the BMI (12.0%)
and the weight loss (8.0%) as a standard (18).   

In the institutionalized elderly people from Sweden,
Christensson et al. (20), it was found higher results for the
sensibility (96.0%) and lower for the specificity (26.0%), when
using as standards the anthropometric and biochemical
methods. The same analysis is made for institutionalized
elderly people from Italy, where it was verified a sensibility of
98.0% and a specificity of 16.0% 18.  

In elderly people hospitalized in England, Murphy et al. (19)
verified a lower sensibility when compared with this study, and
when it was used  biochemical (27.0%) and dietetic methods
(57.0%) as standards, it was observed  higher results for the
specificity (biochemistry, 66.0% and dietetic, 94.0%).
However, these authors put together the elderly group with risk
of malnutrition with the no malnutrition, and not with the
malnutrition group as it happened in this study.

Even though a method presents a maximum accuracy, or a
good discriminatory level, when its sensibility and specificity
are nearly 1.0, there are situations when a method could be
more sensible than specific (28), as it happened in this study.
And based on such information it is better that the MNA is
more sensible to diagnose in a right way the malnutrition and
with risk of malnutrition in the elderly people, to provide a
suitable intervention, avoiding complications or risk of death.

Based on that the MNA must have a high sensibility to avoid
the possibility of diagnosing malnutrition or risk of
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malnutrition as no malnutrition as it has showed this study.
When a method with a low specificity is used, it is important
that the population shows the analyzed disease, however many
false-positive diagnoses could happen . As the malnutrition is
very common in institutionalized elderly people (10), the above
statement justifies the reduced specificity of the MNA in this
study. So, it is important that this method presents a very high
sensibility (28). 

The ROC curve has provided an estimative of all the
efficiency regarding the method (38). It was verified that the
area that is below the ROC curve was 0.71, and the MAN
accuracy was 71.0%, that was much alike the ones that were
found in the institutionalized elderly people from Sweden
(74.4%). The great majority of the of the published studies
about this subject have showed sensibility and specificity
results, but few have presented accuracy values for a proper
comparison.

It was concluded that the MNA had a good accuracy and it
was sensible when dealing with the diagnosis of malnutrition
and the risk of malnutrition of the elderly people, however it
had a low specificity. Probably the settings of the malnutrition
and the risk of malnutrition together was the cause of the low
specificity of the MNA.

It was considered as a possible limitation of this study the
low number of the people here studied, and it is recommended
the settings of another tests in long-term institutions using a
higher number of elderly people.
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