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RESUMO
Introdução: Em 2050, estima-se que o grupo de indivíduos com 90 anos ou mais crescerá cinco 
vezes em relação a 2010. Nos idosos, o processo da doença pode contribuir com piora do estado 
nutricional. Portanto, este artigo tem como objetivo associar o estado nutricional de indivíduos 
nonagenários ao diagnóstico da internação, massa muscular, via de alimentação e desfecho 
clínico. Pois, apesar do aumento progressivo e das particularidades dessa população, poucos 
estudos foram realizados considerando os nonagenários. Método: Estudo transversal, que incluiu 
pacientes acima de 90 anos internados no Hospital Sírio Libanês. Foram coletados: circunferência 
da panturrilha (CP), índice de massa corporal (IMC), via de alimentação e diagnóstico médico. A 
triagem nutricional foi realizada através da Mini Avaliação Nutricional (MAN) - versão reduzida. 
Resultados: Foram avaliados 79 pacientes, com idade mediana de 92 anos, IMC de 22,6 kg/
m2 e internação hospitalar de 13 dias; 59,5% (n = 47) eram do sexo feminino. A frequência de 
desnutrição segundo o IMC foi de 54,4%. Houve relação positiva (71,4%) entre a CP <31 cm 
e baixo peso nos pacientes de acordo com o IMC (p = 0,032). A desnutrição (classificada pela 
MAN) esteve significativamente associada a disfagia (77,4%) (p = 0,003), uso de suplementos 
(p = 0,002) e terapia nutricional enteral (p = 0,005). A mortalidade (25,8%) também foi signifi-
cativamente relacionada à desnutrição, demonstrando que o estado nutricional contribuiu para 
o pior desfecho clínico (p = 0,042). Conclusão: A disfagia apresentou relação positiva com 
desnutrição, por ser uma condição que dificulta a ingestão alimentar. O uso de suplemento e 
maior indicação de terapia nutricional enteral tiveram relação positiva com a desnutrição, pois 
são condutas indicadas para melhorar o estado nutricional, demonstrando que ações específicas 
de assistência nutricional poderão contribuir para um melhor estado nutricional do nonagenário.

ABSTRACT
Introduction: In 2050, we estimate that the population of individuals who are 90 years of age or 
older will be five times higher than that in 2010. Among elderly people, the disease process can 
contribute to a worsening nutritional status. This article aims to examine the associations among 
nutritional status and initial diagnoses, muscle mass, routes of feeding, and clinical outcomes. 
Despite the progressive increase in this population and their particularities, few studies have been 
conducted among nonagenarians. Methods: This was a cross-sectional study that included patients 
over 90 years old admitted to Hospital Sírio Libanês. The following parameters were assessed: calf 
circumference (CC), body mass index (BMI), routes of feeding and medical diagnosis. Nutritional 
screening was performed using the Mini Nutritional Assessment (MNA). Results: A total of 79 
patients were assessed, and they had a median age of 92 years, a median BMI of 22.6 kg/m2 
and median hospital stay of 13 days. A total of 59.5% of the patients (n=47) were female. The 
frequency of malnutrition (as assessed by the BMI) was 54.4%. There was a positive relationship 
(71.4%) between CC <31 cm and underweight (as assessed by the BMI) (p=0.032). Malnutri-
tion (classified using the MNA) was significantly associated with dysphagia (77.4%) (p=0,003), 
the use of supplements (p=0.002) and enteral nutrition therapy (p=0.005). Mortality (25.8%) 
was also significantly related to malnutrition, showing that nutritional status contributed to poor 
clinical outcomes in patients (p=0.042). Conclusion: Dysphagia had a positive relationship with 
malnutrition because it is a condition that affects food intake. The use of supplements and a higher 
indication for enteral nutritional therapy both had a positive relationship with malnutrition because 
they are conducts indicated to improve nutritional status, showing that specific nutrition assistance 
strategies for this age group can contribute to improved nutritional status in nonagenarians.
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INTRODUCTION

In 2050, we estimate that the population of individuals 
who are 90 years of age or older will be five times higher 
than that in 2010; we also estimate that this population will 
grow faster than other segments of the population and will 
account for 0.72% of the total population1,2.

The Brazilian population has showed an aging trend over 
the last few years; according to the National Household 
Sample Survey conducted by the Brazilian Institute of 
Geography and Statistics (IBGE), in 2017, there were more 
than 30.2 million elderly people in Brazil, which was 4.8 
million more than in 20123.

Current data point indicate that the prevalence of malnu-
trition among hospitalized elderly people ranged from 35% 
to 65%4. In elderly people, the disease process more often 
contributes to worsening nutritional status and results in 
several anatomical and functional alterations, thereby affec-
ting the individual’s health status and increasing the risk of 
complications5.

Poor nutritional status is associated with increased morbi-
dity and mortality, increased length of hospitalization, more 
frequent readmission, and increased healthcare costs6. 

Therefore, in the hospital, it is necessary to apply specific 
nutritional screenings for this age group. The short version of 
the MNA is a nutritional assessment tool that can be used for 
elderly patients older than 60 years of age. The instrument 
assesses the initial risk of malnutrition in a rapid and simple 
manner, allowing for early intervention and treatment7.

Malnutrition also leads to changes in body composition, 
including the loss of lean mass. The circumferences of the 
extremities, including calf circumference (CC), have been 
found to be very useful for evaluating the health and nutri-
tional status of elderly persons, and these measures can 
provide valuable information on muscle-related disability 
and physical function8.

CC is a simple and universally applicable anthropometric 
measure that has been used as a surrogate marker of muscle 
mass in population studies and has good correlations with 
appendicular skeletal muscle mass and the skeletal muscle 
index (SMI) as measured by dual-energy X-ray absorptiometry 
(DXA). The European Working Group on Sarcopenia in Older 
People (EWGSOP) includes CC as an option for an anthro-
pometric measure to identify the loss of muscle mass9. The 
CC is also an effective predictor of the follow-up mortality risk 
among older patients. CC has the strongest predictive ability 
among elderly people over 65 years of age8.

When a patient is at risk of malnutrition or malnutrition, 
nutritional supplements can help in the recovery of nutritional 
status. Supplementation or enrichment of the diet can be 
accomplished by adding natural foods or specific nutrients to 

meals (e.g., powdered protein modules, maltodextrin, medium 
chain triglycerides) to increase the caloric and protein density 
of meals and drinks4.

This article aims to examine the associations among 
nutritional status and initial diagnoses, muscle mass, routes 
of feeding, and clinical outcomes. Despite the progressive 
increase in this population and their characteristic nature, 
few studies have been conducted among nonagenarians.

METHODS

A cross-sectional study that included patients who were 
at least 90 years old was performed between January and 
December 2018, in the hospital wards and semi-intensive and 
intensive care units (ICUs) of a private hospital in the city of 
São Paulo (Hospital Sírio Libanês).

Research Procedures
Parameters such as age, anthropometric measures (CC, 

weight and height), gender, routes of feeding, and admission 
diagnosis were assessed.

The short-form MNA was also administered. Scores 
between 12 and 14 indicate elderly individuals with a normal 
nutritional status; scores between 8 and 11 indicate individuals 
with a nutritional risk; and scores between 0 and 7 indicate 
individuals who are malnourished7.

The CC of the left leg was measured using a none-
lastic tape measure at the most protruding portion. Only 
a circumference equal to or above 31 cm was considered 
adequate for both genders7. Measurements were not taken 
in patients who were bedridden for more than 15 days. After 
this period, atrophy of the lower limbs occurs due to a lack 
of mobility, and thus, the measure would reflect only muscle 
mass depletion10. Furthermore, patients were excluded from 
the sample if they had edema in the lower limbs or if they 
used pneumatic boots, both of which made it impossible to 
measure the CC.

Weight was measured with a Toledo® scale with an accu-
racy of 50 g, and height was measured using a stadiometer 
coupled to the scale. For bedridden patients, weight was 
measured using a Linet bed scale, with an accuracy of 100 
g, and height was estimated using the Chumlea equation. 
Based on these data, the BMI was calculated and classified 
according to the OPAS criteria, 200211.

Nutritional screening was performed, and anthropometric 
measures were obtained by previously trained professionals 
with five years of experience.

The patients were classified according to the admis-
sion diagnosis, main comorbidities and the presence of 
dysphagia.
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The routes of feeding were classified according to whether 
patients were receiving oral nutritional therapy (ONT), enteral 
nutritional therapy (ENT) or parenteral nutritional therapy 
(PNT). We also assessed whether patients consumed nutri-
tional supplements.

The research was carried out after approval by the 
hospital’s ethics and research committee, and informed 
consent forms were obtained from all included patients.

Statistical Analysis
The categorical data were described and presented as 

absolute (n) and relative frequencies (%) and analyzed using 
Pearson’s chi-square test or Fisher’s exact test as appropriate. 
The frequency of nutritional risk and malnutrition was esti-
mated as the proportion of elderly people at nutritional risk 
and malnutrition.

The continuous variables were described as medians and 
percentiles. Mann-Whitney tests were used to compare the 
groups. A value of α ≤ 0.05 was considered significant for 
the whole study. The SPSS 21.0 program from IBM® was used 
for the analyses.

The dependent variable was malnutrition as assessed by 
the MNA. Logistic regression was adjusted for age and gender.

RESULTS

A total of 79 patients were assessed; they had a median 
age of 92 (91 to 94), a median BMI of 22.6 (19.7-27.1) 
kg/m2 and a median hospital stay of 13 (7-29) days. A total 
of 59.5% of the patients (n=47) were females, and 40.5% 
(n=32) were males.

Regarding the nutritional status assessment, more than 
half of the patients were malnourished according to either 
their BMI or the MNA (Table 1).

The most frequent diseases were systemic arterial hyperten-
sion and respiratory diseases; comorbidities included diabetes 
mellitus and dyslipidemia (Table 1).

This study revealed a statistically significant relationship 
(p=0.032) between CC <31 cm and underweight (as 
assessed by the BMI).

With regard to routes of feeding, significant relationships 
between oral feeding and adequate nutritional status and 
between enteral nutrition and malnutrition were observed. 
The use of supplements and the presence of dysphagia were 
more frequent among patients who were malnourished. The 
relationship between malnutrition and mortality was signifi-
cant, with the number of deaths doubling in malnourished 
patients compared to non-malnourished patients (Table 2).

The presence of dysphagia predicted the occurrence of 
malnutrition (as assessed by the MNA) (Table 3).

Table 1 – Characterization according to nutritional status, routes of feeding 
and clinical outcomes.

 Classification n %

 Nutritional Status

BMI Underweight 43 54.4

Normal weight 15 19.0

Overweight 11 13.9

Obesity 10 12.7

MNA Normal nutritional status 8 10.1

At risk of malnutrition 40 50.6

CC (cm) Malnourished 31 39.2

>= 31 cm 19 24.0

< 31 cm 22 28.0

Bedridden> 15 days* 19 24.0

Edema or use of 
pneumatic boots*

19 24.0

Routes of 
feeding

   Oral 60 75.9

   Enteral 18 22.8

   Parenteral 1 1.3

Admission 
diagnosis

   Respiratory 31 39.2

   Genitourinary 
   Infection

9 11.4

   Gastrointestinal
   Tract

7 8.9

   Acute 
   Cardiopathy

13 16.5

   Other** 19 24.0

Presence of 
Dysphagia

43 54.4

Comorbidities

   DM 26 32.9

   SAH 43 54.4

   DLP 26 32.9

Outcome

   Discharge 68 86.10

   Death 11 13.9

BMI = body mass index; CC = calf circumference; DM = diabetes mellitus; DLP = dyslipidemia; 
MNA = Mini Nutritional Assessment; SAH = systemic arterial hypertension. *impossibility of 
measurement of the calf circumference; **neurological disorders, autoimmune, musculoskeletal, 
oncological diseases and traumas.
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DISCUSSION

According to the Brazilian Hospital Nutritional Assessment 
Survey (IBRANUTRI), the prevalence of malnutrition among 
Brazilian elderly people was 48.1%12.

Similar results were found in this study. However, the values 
were close to the upper limit (54.4%) because we included 
only nonagenarian patients; older elderly individuals have an 
increased risk of underweight and decreased risks of overweight 
and obesity13. Aging induces important changes in muscle mass 
and body fat distribution, and it is associated with decreasing 
height, which can influence the cutoff points for BMI14.

According to the study by Sass & Marcon13, who assessed 
anthropometric measures in elderly residents of an urban area 
in southern Brazil, elderly individuals older than 80 years of 
age presented a lower average BMI than elderly individuals 
between 60 and 80 years of age across both genders. In the 
study by Pereira et al.15, age was negatively associated with 

Table 2 – Characterization of the population considering the classification of nutritional risk screening according to the MNA.

Normal nutritional status At risk of malnutrition Malnourished Pearson’s X2

n % n % n % Sig.

Comorbidities

   DM 4 50.0 13 32.5 9 29.0 0.529

   SAH 4 50.0 23 57.5 16 51.6 0.855

   DLP 3 37.5 14 35.0 9 29.0 0.833

Admission Diagnosis

   Respiratory Infection 4 50.0 14 35.0 13 41.9 0.676

   Genitourinary Infection 2 25.0 3 7.5 4 12.9 0.343

   Gastrointestinal Infection 0 0.0 6 15.0 1 3.2 0.145

   Acute Cardiopathy 1 12.5 7 17.5 5 16.1 0.939

Gender

   Female 4 50.0 24 60.0 19 61.3 0.842

Routes of feeding

   Oral Nutrition 7 87.5 37 92.5 19 61.3 0.004

   Enteral Nutrition 1 12.5 4 10.0 13 41.9 0.005

Use of Supplements 1 14.3 9 24.3 14 66.7 0.002

Presence of Dysphagia 2 25.0 17 42.5 24 77.4 0.003

Death 1 12.5 2 5.0 8 25.8 0.042
DM = diabetes mellitus; DLP = dyslipidemia; MNA = Mini Nutritional Assessment; SAH = systemic arterial hypertension.

Table 3 – Logistic regression for malnutrition risk according to the MNA.

Presence of malnutrition (MNA) Sig. Adjusted odds ratio 95% C.I. for EXP (B)

Lower Upper

Presence of dysphagia 0.044 2.6 1.1 5.3

MNA = Mini Nutritional Assessment.

BMI, demonstrating that older age was associated with a 
decreasing BMI. In our study, the median BMI was 22.6 kg/
m2, which is classified as a underweight by the OPAS, 2002 
criteria11. However, this value suggests that for individuals 
older than 90 years of age, there must be a specific clas-
sification for BMI with decreased cutoff points.

Regarding gender, the high frequency of females was 
consistent with findings from other studies conducted in 
patients in this age range. These data suggest that the mortality 
rates of different genders follow different paths during aging 
and that longevity in women is less dependent on genetics 
than longevity in men1.

When evaluating the results, we observed a statistically 
significant relationship (p=0.032) between CC <31 cm and 
underweight (Figure 1). Studies showed that elderly individuals 
with underweight presented a loss of lean mass, which was 
accentuated by aging16.
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According to Mello et al.17, the CC is highly effective in 
detecting underweight, nutritional risk and malnutrition. The 
measurement of the CC has allowed for an adequate nutri-
tional diagnosis and the implementation of adequate interven-
tions for the maintenance and/or recovery of the nutritional 
state, as this measure has an impact on clinical outcomes 
(i.e., elderly individuals with a CC< 31 cm presented a 2.24 
times greater chance of death than elderly individuals with a 
CC> 31 cm)16. Tsai and Chang8 observed that elderly persons 
with low BMI, low mid-arm circumference (MAC) or low CC 
had a higher mortality risk than those with a normal BMI or 
normal circumferences.

We also observed a high percentage of normal weight 
(44.4%) and overweight (50.0%) patients who had reduced 
calf circumference; although these findings were not statis-
tically significant, this reduced CC may increase the risk of 
mortality. Larger circumferences of the extremities, especially 
the CC, have been observed to have protective health effects. 
An inverse association between upper CC and mortality has 
previously been observed in males and females as reported 
in the National Health and Nutrition Examination Survey I 
and II8.

Regarding nutrition, 41.9% of the patients who received 
enteral nutrition were malnourished. This relationship between 
malnutrition and enteral nutrition can be explained by the fact 
that there is a strong recommendation for elderly individuals 
with a risk of undernourishment to start enteral nutrition 
therapy early in case the strategies used to increase oral 
ingestion have no effect18.

The use of supplements was frequent in malnourished 
patients (66.7%, p=0.02). There is strong evidence for supple-
mentation in elderly individuals with increased nutritional risk, 

as insufficient food intake is the primary cause of malnutrition 
and supplementation is one of the most effective strategies to 
increase the calorie and protein supply19,20.

In hospitalized patients, this recommendation specifically 
aims to improve food intake and body composition and reduce 
the risks of complications, rehospitalization and functional 
decline, thereby enhancing the elderly individual’s quality of 
life18. A systematic review of 36 randomized controlled trials 
and a series of meta-analyses demonstrated that patients 
who received greater protein intake through supplements had 
relatively low frequencies of complications and readmissions 
as well as increased hand grip strength and weight19.

It was verified that the presence of dysphagia predicted 
malnutrition (OR=2.6). This was observed in 77.4% of the 
elderly individuals who had difficulty swallowing. This result 
is in line with data reported by Sura et al.21 and López et 
al.22. This association exists because dysphagia makes food 
intake difficult, thereby increasing the risk of malnutrition, 
and malnutrition makes rehabilitation therapies for processes 
involved in swallowing difficult21.

An effective strategy in these cases can be to change 
the consistency of the food to compensate for the patient’s 
functional limitations23. However, modified diets are generally 
associated with a reduction in the quantity of food and drinks 
offered, and food with a changed consistency can have a rela-
tively high water content, which reduces its caloric content22.

Finally, in this study, the relationship between malnutrition 
and mortality was also significant (p=0.042), suggesting 
that nutritional status may have contributed to the clinical 
outcomes of the patients. Malnutrition alone is associated 
with prolonged hospitalization, increased hospital costs, more 

Figure 1 - Relationship between calf circumference (CC) and nutritional status (NS).

p=0.032
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rehospitalization events, increased morbidity and increased 
mortality24. In a study conducted with patients with an average 
age of 78.1 years, malnutrition was associated with seventeen 
out of the twenty causes of death examined25. 

The limitations of this study included the sample size and 
the absence of an analysis of hospital complications that could 
have influenced the nutritional status and clinical outcomes 
of the patients.

CONCLUSION

Among the diseases, dysphagia had a positive relationship 
with malnutrition because it is a condition that affects food 
intake. The use of supplements and a higher indication for 
enteral nutritional therapy both had a positive relationship 
with malnutrition, as these factors indicate a need to improve 
nutritional status, showing that specific nutrition assistance 
strategies can contribute to improved nutritional status in 
nonagenarians.
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