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APRESENTAÇÃO

A presente obra “A interdisciplinaridade do binômio “Alimentação-Nutrição” composta 
por 11 capítulos de abordagens temáticas. Durante o desenvolvimento dos capítulos desta 
obra, foram abordados assuntos interdisciplinar, na modalidade de artigos científicos, 
pesquisas e revisões capazes de corroborar com o desenvolvimento cientifico e acadêmico.

Os artigos compostos nesta obra, objetivaram, desenvolver novos alimentos com 
adição de resíduos industriais, e avaliar compostos bioativos de manga e relacionar com 
a obesidade, além de investigar e compreender a alimentar na saúde da criança, dentre 
outras investigações.

O livro “A interdisciplinaridade do binômio “Alimentação-Nutrição”” descreve 
trabalhos científicos que contribuem para orientar as industrias na formulação de novos 
alimentos, bem como o consumo de alguns nutrientes relacionados a saúde física e mental.

Desejamos a todos (as) uma boa leitura.

Givanildo de Oliveira Santos
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ABSTRACT: Background – The prevalence 
of hospitalized elderly patients has grown 
substantially and has impacted the hospital 
health services. Thus, it is believed that an 
investigation of the nutritional status associated 
with different clinical situations in elderly patients 
could contribute to multidis- ciplinary hospital 
intervention and nutritional care actions suitable 
for this population. Objective – To investigate the 
relationship between two nutri- tional screening 
instruments in hospitalized older patients and to 
compare clinical variables between these two 
instruments. Methods – Retrospective study with 

hospitalized older patients (n=277), investigating 
the agreement between two nutritional screening 
instruments. The data were analyzed using 
the McNemar, chi-square, Fisher, Mann-
Whitney tests and the kappa coefficient for the 
agreement assessment. Results – There was 
a significant difference (P=0.0002) between the 
nutritional risk classifications of the two nutritional 
screening instruments and moderate agreement 
(k=0.5430) between them. The association 
between nutritional risk screening and age 
(P=0.0255), length of hospital stay (P<0.0001), 
gender (P=0.0365) and illness (P=0.0001) were 
assessed. There was an association between 
Mini Nutritional Assessment and length of 
stay (P<0.0001), illness (P=0.0001) and body 
weight evolution (P=0.0479). Conclusion – The 
nutritional risk screening and Mini Nutritional 
Assessment showed moderate agreement in the 
assessment of elderly patients.
KEYWORDS: Hospitalized elderly patients; 
nutritional screening; agreement.

CONCORDÂNCIA ENTRE 
INSTRUMENTOS DE TRIAGEM 

NUTRICIONAL EM IDOSOS 
HOSPITALIZADOS

RESUMO: Contexto – A prevalência de 
pacientes idosos hospitalizados tem crescido 
substancialmente e impactado os serviços de 
saúde hospitalar. Desta forma, acredita-se 
que uma investigação do estado nutricional, 
associado a situações clínicas variadas em 
pacientes idosos, poderia contribuir para ações 
de intervenção hospitalar multidisciplinares e 
de cuidado nutricional adequadas para esta 
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população. Objetivo – Investigar a relação entre dois instrumentos de triagem nutricional em 
pacientes idosos hospitalizados e comparar variáveis clínicas entre estes dois instrumentos. 
Métodos – Estudo retrospectivo com pacientes idosos hospitalizados (n=277), sendo 
investigado a concordância entre dois instrumentos de triagem nutricional. Os dados foram 
analisados pelos testes McNemar, qui-quadrado, Fisher, Mann-Whitney e o coeficiente kappa 
para a avaliação de concordância. Resultados – Houve diferença significativa (P=0,0002) 
entre as classificações de risco nutricional pelos dois instrumentos de triagem nutricional e 
concordância moderada (k=0,5430) entre eles. Verificou-se associação entre triagem de risco 
nutricional e idade (P=0,0255), tempo de internação (P<,0001), sexo (P=0,0365) e doenças 
(P=0,0001). Houve associação entre a Mini Avaliação Nutricional e tempo de internação 
(P<0,0001), doenças (P=0,0001) e evolução do peso corporal (P=0,0479). Conclusão 
– Triagem de risco nutricional e a Mini Avaliação Nutricional apresentam concordância 
moderada para a avaliação de pacientes idosos.
PALAVRAS-CHAVE: Idosos hospitalizados; triagem nutricional; concordância.

INTRODUCTION
There is currently a high increase in the number of hospitalized elderly patients 

(HEP) and, accordingly, nutritional management(1) of these patients continues to be the 
object of clinical investigations as evidenced in the literature. Several parameters and 
models of nutritional diagnosis are still being studied for this purpose(1,2), both alone and 
in combination(3), as well as comparison and correlation analysis(4) among the nutrition 
screening tools (NSTs). Some studies also illustrate the impact of the nutritional status and 
nutritional support on the clinical outcome of HEP(5).

In a recent prospective study with hospitalized elderly patients(6), the priority to be 
given at identifying the patients’ nutritional sta- tus using nutritional tracking instruments 
in clinical practice was confirmed with the aim to reduce morbidity and mortality rates. A 
prospective study on the application of the Mini Nutritional Assessment (MNA) instrument in 
hospitalized elderly patients(7), identified 77% malnutrition or malnourishment risk cases. The 
study also showed a statistically significant association between low albumin, cholesterol 
and vitamins A and D plasma levels with malnutrition or risk of malnutrition(7).

It is known that there is no single elderly patients’ nutritional investigation method; 
this is why it may be necessary to apply together more than one instrument or indicator 
to assess the nutritional status in order to better identify the nutritional status of these 
patients(8,9). Many studies(10-13), conducted with elderly patients whether hospitalized or not, 
have carried out a comparison between the different methods and indicators to diagnose 
already established malnutrition or even an initial depletion of the condition, in order to 
implement measures or intervention actions to avoid unfavorable clinical outcomes. This is 
the case of a recent study(12) that also assessed the nutritional status of patients aged ≥65 
years, comparing the agreement of the MNA instrument and the nutritional risk screening 
(NRS 2002) in relation to malnutri- tion or malnutrition risk. In the study in question(12), the 
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authors reported that no agreement was found between the short-form (MNA-SF) version of 
the MNA instrument and the (NRS- 2002) (k=-0.12, P<0.001).

As the prevalence of hospitalized elderly patients has grown substantially and 
impacted hospital health services, it is believed that an investigation of the nutritional 
status, associated with dif- ferent clinical situations of elderly patients, could contribute to 
multidisciplinary hospital interventions and adequate nutritional care for this population. 
Since the tools for assessing the nutritional status and risk, such as the MNA and the NRS 
are easily applicable in clinical practice, the interest in the investigation of these screening 
instruments in hospital clinical practice arose. Thus, the aim of this study was to investigate 
the relationship between two NSTs in HEPs and to compare clinical variables between the 
instruments.

METHODS
After approval by the Institution’s Research and Ethics Committee of the Pontifical 

Catholic University of Campinas, São Paulo, Brazil (reference number: 3.587.982, CAAE 
150277 19.0.0000.5481), a retrospective study was carried out with 277 HEP (≥65 years). 
Patients with complete medical records and nutritional assessment carried out within the 
first 48 hours of hospitalization were included. Patients hospitalized only for diagnostic 
investiga- tion were excluded.

The variables gender, age, kind of disease, length of hospital stay, evolution of body 
weight during hospitalization, death, NSTs such as the MNA(14) (classifying as eutrophic, risk 
of malnutrition or malnutrition) and the NRS(15) (classifying as with or without nutritional risk) 
were investigated.

MNA(14) is a nutritional assessment tool that includes aspects of specific interest for 
the elderly and addresses issues related to food consumption, changes in body weight, 
mobility, arm and calf circumference and disease. This instrument consists of 18 questions 
and a 30 points maximum score, allowing the classification of the patient’s nutritional status 
as malnourished (<17 points), risk of malnutrition (17–23.5 points) and eutrophic (≥24 
points)(14).

NRS(15) is a valid method recommended by the European Society for Clinical Nutrition 
and Metabolism (ESPEN). This instrument addresses issues such as body mass index, 
weight loss, reduced food intake, disease severity, plus an adjustment factor for people 
≥70 years old. The total score of the NRS allows classifying patients by a numerical score 
namely with nutritional risk (score ≥3) and without nutritional risk (score <3)(15).

The nutritional screening instruments were applied by properly trained and qualified 
nutritionists for this type of assessment.

To assess agreement between the NSTs, the kappa coefficient was applied. The 
magnitude of this coefficient indicated excellent agreement for values greater than or equal 
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to 0.75; for values between 0.75 and 0.40: good agreement and values less or equal to 
0.40: no agreement. To compare the classifications between the NSTs, the McNemar test 
was used. To compare proportions, the chi-square or Fisher’s exact test was used, when 
necessary. To compare the numerical measures between the outcomes, the Mann-Whitney 
test was used. The significance level was 5%(16,17).

RESULTS 
The study was conducted with 277 patients, with a mean age of 72.37±5.85 years, 

70% (n=194) being male and 30% (n=83) female. The average hospital stay was 7.64±6.83 
days. The most frequent diseases were neoplasms of the digestive tract (33.2%, n=92), 
diseases of the digestive tract (24.2%, n=67), renal and urological neoplasms (23.1%, 
n=64) and renal and urological diseases (19.5%, n=54). Upon admission, it was found that 
45.8% (n=127) of the patients were at nutritional risk by the NRS and 56.7% (n=157) were 
at risk of malnutrition or malnourishment by the MNA. It was observed that 18.8% (n=52) of 
the patients lost weight, 63.5% (n=176) maintained their weight and 17.7% (n=49) gained 
weight during hospitalization. Death occurred in 3.6% (n=10) of the patients.

There was a significant difference (P=0.0002) between the nutritional risk 
classifications of the two NSTs (MNA and NRS). The MNA showed a higher percentage of 
malnutrition risk or malnourishment than the NRS. Using the Kappa coefficient, there was 
moderate agreement (k=0.5430) between the screening instruments (TABLE 1).

A significant association between NRS and age (P=0.0255), length of stay (P<.0001), 
gender (P=0.0365) and illness (P=0.0001) was observed. There was a significant association 
between the MNA and length of stay (P<.0001), illnesses (P=0.0001) and evolution of body 
weight (P=0.0479) (TABLE 2).

DISCUSSION
We investigated the relationship between two NSTs in HEP and our data showed 

a high percentage of nutritional risk and malnutrition, with more patients malnourished 
according to the MNA. The findings showed moderate agreement between the two 
instruments, which may indicate that both could continue to be used routinely in clinical 
and nutritional hospital practice. Relevant findings were also observed in the association of 
these instruments with age, gender, length of stay, illness and the evolution of body weight 
during hospitalization.

These results are in line with other studies published in recent literature(4,5,18). In a cross-
sectional study carried out in Iran with elderly hospitalized patients(4) to detect malnutrition, 
anthropometric measures such as arm, calf, waist circumference, body mass index, skinfold 
thickness, laboratory exams as well as nutritional screening tools such as Full MNA (full-MNA) 
and short MNA (MNA-short form) were used. The authors showed that the full-MNA scores 
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were significantly correlated with the measure of arm, calf, waist circumference and body 
mass index, and serum albumin was weakly correlated with both nutritional screening tools 
used in the study(4) in this study the full version of the MNA proved to be more appro- priate for 
tracking malnutrition in hospitalized elderly patients(4). Such findings are in line with the results 
found in the present study, where the MNA was also adequate for tracking malnutrition. These 
instruments were also used in another study conducted in China(5) indicating longer hospital 
stay in patients at nutritional risk. The authors also showed that nutritional support reduced 
the length of hospital stay in patients at nutritional risk and with malnutrition(5). This study was 
carried out with elderly hospitalized patients(5) and evaluated the impact of nutritional status 
and nutritional support on clinical outcomes, using the MNA-short form and the NRS for nu- 
tritional screening at the beginning of hospitalization. It was shown in the study that in patients 
at nutritional risk and with malnutrition, nutritional support reduced the length of hospital stay, 
and patients experienced a lower incidence of infectious complications(5). These observations 
suggest the relevance of assessment and tracking of the nutritional status and malnutrition 
early during hospitalization, since such measures could contribute to the prevention of 
unfavorable clinical outcomes in hospitalized elderly patients.

Mini nutritional assessment Total
MR + M N (%) Eutrophic N (%) MR + M Eutrophic N (%)

Nutritional risk screening
With risk 110 (39.71) 17 (6.14) 127 (45.85)
No risk 47 (16.97) 103 (37.18) 150 (54.15)
Total 157 (56.68) 120 (43.32) 277 (100.00)

MR: malnutrition risk, M: malnutrition. P=0.0002 (McNemar test). Kappa = 0.5430, 95%CI (0.4770; 
0.6390).

TABLE 1. Agreement between MNA and NRS nutritional screening instruments.

NRS MNA MNA
Variables With risk No risk P-value E MR+M P-value

(N=127) (N=150) (N=120) (N=157)
Category

Age

    mean ± SD 73.9 ± 6.35 71.51 ± 5.27
0.0255*

71.84 ± 5.20 72.78 ± 6.30 0.4334*

    median 73.00 70.00 71.00 72.00

LHS

    mean ± SD 9.87 ± 8.41 5.75 ± 4.31
<.0001*

5.65 ± 3.84 9.16 ± 8.11
<.0001*

    median 7.00 5.00 5.00 7.00

Gender

    Male 46 (36.2) 37 (24.7)
0.0365**

29 (24.2) 54 (34.4)
0.0656**

    Female 81 (63.8) 113 (75.3) 91 (75.8) 103 (65.6)
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Diseases

    DTD n (%) 28 (22.0) 39 (26.0) 31 (25.8) 36 (22.9)

    RUD n (%) 18 (14.2) 36 (24.0)
<.0001**

35 (29.2) 19 (12.1)
<.0001**

    RUN n (%) 19 (15.0) 45 (30.0) 33 (27.5) 31 (19.7)

    NDT n (%) 62 (48.8) 30 (20.0) 21 (17.5) 71 (45.2)
Weight 
evolution
    WG n (%) 24 (18.9) 25 (16.7) 16 (13.3) 33 (21.0)

    WM n (%) 72 (56.7) 104 (69.3) 0.0525** 86 (71.7) 90 (57.3) 0.0479**

    WL n (%) 31 (24.4) 21 (14.0) 18 (15.0) 34 (21.7)

Death

    No n (%) 120 (94.5) 147 (98.0)
0.1944***

118 (98.3) 149 (94.9)
0.1950***

    Yes n (%) 7 (5.5) 3 (2.0) 2 (1.7) 8 (5.1)

NRS: Nutritional Risk Screening; M: male; F: female; LHS: length of hospital stay; MNA: Mini Nutritional 
Assessment; E: eutrophic; MR: malnutrition risk; M: malnutrition; DTD: digestive tract disorders; RUD: 
renal and urological disorders; RUN: renal and urological neoplasia; NDT: neoplasm of the digestive 

tract; WG: weight gain; WM: weight maintenance; WL: weight loss.

*Mann-Whitney, **Chi-square test, ***Fisher’s exact test.

TABLE 2. Descriptive analysis of variables and comparisons with NRS and MNA.

A prospective study(18) with geriatric patients investigated the instruments we actually 
used in our study with patients of the same age range, but considering prediction of mortality 
risk(18). The authors reported that both instruments can predict mortality in hospitalized 
geriatric patients, but that only the NRS 2002 score was an independent predictor of 
mortality risk(18).

Other studies carried out with elderly hospitalized patients showed a high risk of 
malnutrition associated with reduction of muscle mass(19), and malnutrition in this population 
contributed to the development of frailty(20). Other studies have also reported that a decline 
in nutritional status assessed by subjective global assessment and by weight loss was 
associated with prolonged hos- pital stay, regardless of other risk factors(21). Weight loss 
and other anthropometric indicators are still widely used in hospital clinical practice(22). 
Another study(23) that investigated the nutritional risk of hospitalized patients using the tool 
(NRS 2002) showed 29% of nutritional risk, with different prevalence in different clinical 
situations and with older age, in addition to the prevalence of mal- nutrition in those patients 
with greater morbidity and infections. However, it was noteworthy that nutritional risk was 
evidenced in patients with normal BMI or overweight(23). These reports are in line with 
the need to detect the nutritional status of older patients upon admission. Such actions 
by hospital health professionals could contribute to the reduction of unfavorable clinical 
outcomes. It was not the object of this investigation to identify which was the best nutritional 
tracking instrument for elderly patients, but to assess whether there was agreement between 
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the two instru- ments considered. Since both instruments are adequate and easy to apply 
in hospital clinical practice, they can be applied by health professionals and there is no 
gold standard for the identification of malnutrition in hospitalized patients; we can consider 
that each institution could select the tool or other instruments and/or indicators that best 
apply to each reality, thus contributing to the prevention of unfavorable clinical outcomes. 
It is important to highlight that both screening tools take into account dietary, clinical and 
anthropometric aspects(14,15) and studies show that a nutritional intervention could interrupt 
weight loss in malnourished elderly people, being also associated with improvements in 
MNA scores(24).

CONCLUSION
The findings in this study allowed us to conclude that NRS and MNA show moderate 

agreement for the assessment of hospitalized elderly patients.
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