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Resumen
Introducción: la esperanza de vida está aumentando y convirtiéndose en un fenómeno característico de los países desarrollados y, cada vez 
más, de los países en desarrollo, como Brasil. El proceso de envejecimiento produce cambios en algunas funciones fisiológicas, como la pérdida 
del olfato o gusto o pérdida de apetito, entre otros, que terminan alterando la ingesta de alimentos de estos individuos.

Objetivos: este estudio tuvo como objetivo evaluar el consumo de alimentos de los ancianos y de los ancianos más longevos en una ciudad 
del sur de Brasil.

Métodos: un estudio transversal realizado mediante visitas a domicilio en Palmeira das Missões - RS, Brasil. Los datos sociodemográficos, 
antropométricos y dietéticos fueron recogidos a través de cuestionarios y recordatorio de 24 horas. La adecuación de nutrientes se evaluó de 
acuerdo con las ingestas de referencia en la dieta. Los datos fueron analizados utilizando el software SPSS 18.0.

Resultados: el estudio incluyó a 424 adultos mayores, el 84.4% (n = 358) de ellos menores de 80 años y el 15.6% (n = 66) con más de 80 
años. La ingesta de energía y proteínas fue insuficiente tanto para jóvenes adultos como para los más ancianos. El consumo de vitaminas y 
minerales ha sido insuficiente en todos los adultos mayores a excepción del hierro, que presentaba una ingesta excesiva. Hubo una diferencia 
estadísticamente significativa entre las personas de edad y mayores sólo en cuanto al consumo de lípidos y vitamina B12.

Conclusión: la mayoría de los estudios con personas mayores corrobora los resultados obtenidos en este artículo. Una ingesta inadecuada de 
nutrientes puede dar lugar a deficiencias nutricionales y, por lo tanto, a cambios fisiológicos y patológicos que pondrían en peligro la capacidad 
funcional de los ancianos.

El consumo de energía y de macronutrientes resultó insuficiente tanto para los ancianos como para los ancianos más longevos. Además, el 
consumo de vitaminas y minerales fue insuficiente para todos, excepto el hierro, que presentaba una ingesta excesiva tanto en adultos jóvenes 
como de edad más avanzada.
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Abstract
Introduction: Life expectancy is increasing and becoming a characteristic phenomenon of developed countries and, increasingly, of developing 
countries, such as Brazil. The aging process causes changes of some physiological functions such as loss of smell, taste, loss of appetite, among 
other things that end up changing the food intake of these individuals.

Objectives: This study aimed to assess food consumption of the young and long-lived elderly in a city in southern Brazil.

Methods: A cross-sectional survey conducted through home visits in Palmeira das Missões - RS, Brazil. The sociodemographic, anthropometrical 
and dietary data were collected through questionnaires and 24-hour recall. The adequacy of nutrients was assessed according to the Dietary 
Reference Intakes. Data were analyzed using SPSS 18.0 software.

Results: The study included 424 older adults, 84,4% (n = 358) aged less than 80 years old and 15,6% (n = 66) older than 80. The intake of 
energy and protein was insufficient for both young elderly and the oldest. The consumption of vitamins and minerals has been insufficient in all 
seniors except for iron, which presented an excessive intake. There was a statistically significant difference between the elderly and oldest only 
for the consumption of lipids and vitamin B12.

Conclusion: The majority of studies with elderly corroborate the results found in this article. An inadequate intake of nutrients can develop nutritional 
deficiencies, and consequently it can result in physiological and pathological changes which would compromise the functional capacity of the elderly.

Energy consumption was insufficient and macronutrients were inadequate, both for the young elderly as for the oldest. Additionally, the con-
sumption of vitamins and minerals was insufficient to everyone except the iron, which presented excessive intake for young and oldest elderly.
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INTRODUCTION

Aging is a dynamic and ongoing process in which there are 
morphological, functional and biochemical changes, which grad-
ually transform the body. These changes require an attentive look 
from health professionals of the elderly since in this life cycle there 
is an increased susceptibility to the development of diseases (1). 
These changes, as well as the diversity among the elderly, can 
contribute to change their nutritional status (2).

It is known that in old age certain sensory changes occur. 
Reduced sensitivity to sweet tastes primary, bitter, sour and salty, 
with possible loss of visual acuity, hearing and smell, are one of 
the main factors in the reduction of food intake the elderly (3).

In old age inadequacies in food intake begin to emerge. Those 
related to some particular food groups are extremely important 
at this stage of life and, taking into account the high prevalence 
of chronic diseases, it is worth noting the importance of a healthy 
and varied diet, both regarding energy and the variety of food 
groups to avoid nutritional imbalances in order to have a longer 
life with better quality of life (4).

This study aimed to evaluate the food consumption of the young 
and long-lived elderly in a city in southern Brazil.

METHODOLOGY

Cross-sectional survey of individuals of both genders over 60 
years old, considered as elderly in Brazil (5), living in a city in 
southern Brazil. The sample was calculated taking into account 
the inclusion of 424 elderly (≥ 60 years old), with an error mar-
gin of 5%. There were excluded from the sample immobility. The 
residences were randomly selected, with an interview in the home 
of the elderly.

The variables analyzed were: a) socio-demographic data: age, 
gender, education (years of schooling) and income of the elderly 
(according to minimum wages); b) anthropometric: for the assess-
ment of nutritional status we used the BMI (Body Mass Index). BMI 
was estimated after measuring the weight (kg) and height (m). The 
calculation was made by dividing weight in kilograms by the square 
of height in meters and the result was expressed in kg/m2. For 
the BMI classification NSI (Nutrition Screening Initiative) parame-
ters were used (6). Waist circumference was determined with a 
flexible and inextensible tape measure, measured at the midpoint 
between the lower border of the last rib and the iliac crest. The calf 
circumference was taken with the knee bent at 90-level turn, heel 
resting in bed or chair, measuring the largest circumference with 
tape measure (7); c) diet: The food intake assessment was made 
by applying a 24-hour dietary recall (24 h). The calculations of the 
24-hour recalls were made using the online software Avanutri (8).

To evaluate the adequacy of energy consumption we used the 
recommendation of the Institute of Medicine (9.10) which calls 
for men a total energy value (TEV) of 3.067 kcal and 2,403 kcal 
for women, subtracting from this value 10 kcal/day for men and 7 
kcal/day for women for each year over 19 years old. For assess-
ing the suitability of macronutrients (proteins, carbohydrates 

and lipids) the Institute of Medicine’s recommendations were 
also used (11). With respect to micronutrients, calculations were 
made based on the Reference Intakes Dietary (Dietary Reference 
Intakes - DRIs) Institute of Medicine/Food and Nutrition Board, 
considering the estimated average requirement (Estimate Aver-
age Requirement - EAR) as the cutoff point, except for calcium, 
which was rated having as the benchmark the Adequate Intake 
(AI) (9-12). The macro and micronutrients energy consumption 
was classified as inadequate, adequate and excessive, according 
to the categories used by Galeasi et al. (2008) (13).

The elderly were divided into two categories: young elderly 
(aged 60 to 79 years old) and long-lived elderly (80 and over) (14).

Data were analyzed using SPSS 18.0 software. The analytical 
methods used were descriptive statistics, Chi-square test, Student’s 
t test and Fisher’s exact test considered as significant at p < 0,05.

The study was approved by the Research Ethics Committee of 
the Federal University of Santa Maria, under the number of CAAE 
0135.0.243.000-10.

RESULTS

The study included 424 elderly, 68.4% (n = 290) were female 
and 81.4% (n = 345) had an income of less than two minimum 
wages. The average age was 70.83 ± 7.8 years old, 84.4% (n 
= 358) between 60 and 79 and 15.6% (n = 66) were more than 
80 years old.

Most participants had schooling below 5 years of study and the 
nutritional status is in overweight. It is observed that among the 
oldest there is 16.7% of thinness, although there was no statis-
tically significant difference when compared to the percentage of 
leanness of the young elderly (10.3%). Similarly, more than a half 
of them had waist circumference (WC) above the recommended, 
indicating cardiometabolic. Despite the risk of most elderly people 
are with the circumference of the calf (CP) within the recommend-
ed levels, it is observed that among long there is a growing trend 
CP for smaller values   indicating loss of muscle mass. It must be 
noted that there is a relationship between being old or young 
long-lived as the variables of sociodemographic characteristics 
and anthropometric parameters (Table I).

According to table II, the condition of insufficient intake was 
observed for energy and protein/kg/weight for both young elderly 
and for the oldest. Have the condition of fitness was observed in 
more frequently for protein, carbohydrate and lipids in young and 
long-lived elderly.

According to table III, the intake of vitamins A, D, E, B1, B2, B5, 
B6, B12, C, folate and the minerals calcium, phosphorus, mag-
nesium, zinc, copper, iodine and selenium are insufficient both in 
young and long-lived elderly. Excessive intake of condition was 
checked only for the iron for young and long-lived elderly. 

Table IV shows a statistically significant difference between the 
young and long-lived elderly only for the consumption of lipids, 
though both are below 30% of TEV.

In table V it is observed that there is a statistically significant 
difference between the young and long-lived elderly only regard-
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ing the consumption of vitamin B12. In the group of young elderly 
consumption of vitamin B12 average intake was below the recom-
mended, while in long-lived elderly the average intake was greater 
than recommended, which is 2.4 μg.

DISCUSSION

Inadequate food consumption observed in the present study 
was similar to the results found in a survey conducted in Europe, 
especially for vitamins A, D, B1, B2, B5, B6, B12, C, E and folate 
and the minerals calcium, phosphorus, magnesium, zinc, copper, 
iodine and selenium, presented insufficiently among adults and 
the elderly (15).

This inadequacy is worrying as vitamins and minerals are very 
important for maintaining various metabolic functions of the body, 
while macronutrients are important energy sources and help tis-
sue regeneration (16).

Low energy intake among the young and long-lived elderly can 
be compared with the results of a study that investigated energy 
consumption in the elderly living in individual houses in Long Term 
Care Institutions, finding insufficient values in all groups catego-
rized by the nutritional status (13). Similarly, a study of the power 
of the elderly in Fortaleza/CE (Brazil), found the average energy 
value was lower than the average value of the average estimated 
need in men and women (17).

In Brazil, studies carried out in the city of Joinville -SC and 
Fortaleza show that the amount of energy consumed by the elderly 
is low, both in institutionalized and non-institutionalized elderly 
(18,19). As a result of low energy intake by the elderly, there is 
also an insufficient intake of micronutrients, observed not only 
when the intake is below 1,500 kcal but above 1,500 kcal (20). 
Aging characteristic functional changes can be highlighted as 
contributing to inadequate dietary intake. In addition, poor nutrition 
has severe consequences for the immune response in the elderly 
and it becomes even more serious health the same when asso-
ciated with typical immunosenescence frame. Thus, the vicious 
cycle between nutritional deficiencies and infections related to 
immunosenescence is a very vulnerable condition in the popula-
tion above 60 years old (21).

In the present study a statistically significant difference between 
young and long-lived elderly regarding the consumption of vitamin 
B12 was found. B vitamins, including B12, operate in different 
systems and in different enzyme forms, participating as coen-
zymes in the activation of various metabolic processes, and they 
play a fundamental role in the metabolism of carbohydrates, lipids 
and proteins. Vitamin B12 is an essential micronutrient for various 

Table I. Sociodemographic and 
anthropometric parameters 

characterization of young and long-lived 
elderly. Palmeira das Missões, RS, Brazil. 

2010-2011

Variable Young 
elderly

Long-lived 
elderly

p-value

Gender

Female 243 (67.9%) 47 (71.2%) 0.592*

Male 115 (32.1%) 19 (28.8%)

Income

< 2 MW 288 (66.3%) 57 (13.4%) 0.094#

2 or over MW 77 (18.2%) 9 (2.1%)

Schooling

Less than 5 years 211 (58.9%) 44 (66.7%) 0.149#

5 years or older 147 (41.1%) 22 (33.3%)

BMI-body mass index

Thinness 37 (10.3%) 11 (16.7%) 0.241*

Eutrophic 133 (37.2%) 26 (39.4%)

Excess 188 (52.5%) 66 (43.9%)

Waist circumference

Without 
cardiometabolic risk

117 (5.9%) 25 (13.6%) 0.478*

Cardiometabolic risk 241 (67.3%) 41 (62.1%)

Calf of leg 
circumference

Inadequate 63 (17.6%) 13 (19.7%) 0.400#

Adequate 295 (82.4%) 53 (80.3%)

p < 0.05 = statistically significant; *Test Chi-square; #Test exact of Fisher.

Table II. Frequency of the relationship between consumption of energy and macronutrients 
in young and long-lived elderly. Palmeira das Missões, RS, Brazil. 2010-2011

Young elderly Long-lived elderly

Insufficient  
n (%)

Suitable  
n (%)

Excessive  
n (%)

Insufficient 
n (%)

Suitable  
n (%)

Excessive  
n (%)

Energy (kcal) 332 (92.7) 18 (5.0) 8 (2.2) 56 (84.8) 6 (9.1) 4 (6.1)

Protein (%) 21 (5.9) 335 (93.6) 2 (0.6) 3 (4.5) 63 (95.5) -

Protein (g/kg) 203 (56.7) 60 (16.8) 95 (26.5) 35 (53.0) 17 (25.6) 14 (21.2)

Carbohydrate (%) 70 (19.6) 212 (59.2) 76 (21.2) 12 (18.2) 46 (69.7) 8 (12.1)

Lipids (%) 82 (22.9) 204 (57.0) 72 (20.1) 7 (10.6) 45 (68.2) 14 (21,2)
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metabolic pathways in the central nervous system and also acts in 
the production of red series (22). Low intake leads to a deficiency 
which can not only be associated with macrocytic anemia but 
with other diseases such as dementia, sub-acute degeneration, 
peripheral neuropathy and with diseases of cardiac origin. Similar 
results of low intake of vitamin B12 were found in previous studies 
(23,24). 

Corroborating the study, according to a survey by Lopes et al. 
2005 (25) shown below, suitability for calcium, zinc, vitamins C, 
B6, E, A, and excessive intake of iron were found. However, there 

were results divergences in these studies as the consumption of 
proteins and carbohydrates was insufficient, while the match was 
overconsumption.

Insufficient intake of antioxidant vitamins and zinc can cause 
the appearance of cardiovascular diseases, cancers, and other 
disorders in the elderly population (26,27). Inadequate food intake 
leading to enough calcium and zinc contributes to the high inci-
dence of bone abnormalities such as osteoporosis and fractures, 
especially in older women (28,29). Osteoporosis is a cause for 
pathological fractures and loss of autonomy and validism (30). 

Table III. Frequency of the relationship between consumption of vitamins and minerals in 
young and long-lived elderly. Palmeira das Missões, RS, Brazil. 2010-2011

Young elderly Long-lived elderly

Insufficient n (%) Suitable n (%) Excessive n (%) Insufficient n (%) Suitable n (%) Excessive n (%)

Vitamin A (µg) 317 (88.5) 11 (3.1) 30 (8.4%) 56 (84.8) 1 (1.5) 9 (13.6)

Vitamin D (µg) 357 (99.7) - 1 (0.3) 66 (100) - -

Vitamin B1 (mg) 179 (50) 69 (19.3) 110 (30.7) 33 (50) 18 (27.3) 15 (22.7)

Vitamin B2 (mg) 273 (76.3) 41 (11.5) 44 (12.3) 56 (84.8) 5 (7.6) 5 (7.6)

Vitamin B5 (mg) 352 (98.3) 4 (1.1) 2 (0.6) 64 (97.0) 1 (1.5) 1 (1.5)

Vitamin B6 (mg) 324 (90.5) 22 (6.1) 12 (3.4) 61 (92.4) 1 (1.5) 4 (6.1)

Vitamin B12 (µg) 283 (79.1) 27 (7.5) 48 (13.4) 51 (77.3) 5 (7.6) 10 (15.2)

Vitamin C (mg) 252 (70.4) 27 (7.5) 79 (22.1) 40 (60.6) 9 (13.6) 17 (25.8)

Vitamin E (mg) 304 (84.9) 27 (7.5) 27 (7.5) 55 (83.3) 6 (9.1) 5 (7.6)

Folate (µg) 354 (98.9) 2 (0.6) 2 (0.6) 66 (100.0) - -

Calcium (mg) 348 (97.2) 5 (1.4) 5 (1.4) 64 (97.0) 1 (1.5) 1 (1.5)

Phosphorous (mg) 250 (69.8) 52 (14.5) 56 (15.6) 51 (77.3) 7 (10.6) 8 (12.1)

Magnesium (mg) 346 (96.6) 9 (2.5) 3 (0.8) 65 (98.5) 1 (1.5) -

Iron (mg) 124 (34.6) 63 (17.6) 171 (47.8) 25 (37.9) 12 (18.2) 29 (43.9)

Zinc (mg) 265 (74.0) 37 (10.3) 56 (15.6) 49 (74.2) 12 (18.2) 5 (7.6)

Copper (µg) 266 (74.3) 51 (14.2) 41 (11.5) 54 (81.8) 7 (10.6) 5 (7.6)

Iodine (µg) 357 (99.7) - 1 (0.3) 66 (100.0) - -

Selenium (µg) 233 (65.1) 51 (14.2) 74 (20.7) 50 (75.8) 6 (9.1) 10 (15.2)

Table IV. Average and standard deviation of consumption of energy and macronutrients 
between young and long-lived elderly. Palmeira das Missões, RS, Brazil. 2010-2011

Variables Young elderly 
Average ± SD

Long-lived elderly  
Average ± SD

p value

Energy (kcal) 1,298.73 ± 497.70 1,337.90 ± 503.88 0.558

Protein (%) 17.12 ± 5.54 16.30 ± 4.65 0.258

Protein /kg weight (g/kg) 0.82 ± 0.40 0.85 ± 0.42 0.528

Carbohydrate (%) 54.90 ± 13.16 52.91 ± 11.59 0.252

Lipids* (%) 27.13 ± 9.42 29.77 ± 8.18 0.034

* Test t-Student with p < 0.05 (there is a significant difference between the average intakes of young and long-lived elderly regarding lipid variable).
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Older adults have a lower calcium absorption rate due to the 
following factors: low dietary intake, reduction in endogenous 
production of vitamin D and gastric atrophy, responsible for the 
increase in gastric pH, reducing acidification, a vital phase for a 
better absorption of calcium diet (31).

In this study, both young and elderly to the long-lived nutrient 
iron showed a significant prevalence of excessive intake. However, 
it should be considered that despite the iron intake is high, this 
population may have iron deficiency to risks as iron absorption 
may be impaired, as well as the fact that this deficiency may not 
only be determined by the low iron intake, but by the possibility 
of noticeable bleeding due to disease processes (32). However 
they were not evaluated in this study.

The study had some limitations, especially the performance 
of the 24-hour food recall only and underreporting of food con-
sumption by individuals over 60 years old, which may have influ-
enced the results. However, compared with other studies, similar 
results were found, even in researches including more than one 
recall. In population surveys with questions about feeding, the 
underreporting of food that may be inconsistent or consistently 
should be taken into account (33). Underreporting involves mor-
al, emotional, social, physical and cognitive factors, expressively 
compromising the inferences made from assessment studies 
of food intake (34). The conscious omission is due to the con-

straint in reporting certain foods considered as “unhealthy” or 
unsavory (35).

A balanced diet should include vitamins, minerals and antiox-
idants, which are critical to the performance of many chemicals 
present in the human body. The beneficial and desirable effects 
of these substances are proven in improving organ dysfunction, 
resulting from the aging process (36).

Inadequate nutrient intake leads to nutritional deficiencies 
that merit special attention, since they result in functional and 
pathological changes that compromise the functional capacity of 
the elderly. It is essential that there care practices to senescent, 
towards health promotion, always seeking healthy and proper 
habits. This practice is supported in the National Health Promotion 
Policy itself, which provides for the promotion of healthy eating as 
one of its specific actions (37).

CONCLUSION

The study population consisted of young and long-lived elder-
ly, predominantly female, with low education and income, over-
weight, cardiovascular risk assessed by waist circumference, but 
not showing loss of muscle mass, assessed by the circumference 
of the calf of leg.

Table V. Average and standard deviation of vitamin and mineral consumption among the 
young and long-lived elderly. Palmeira das Missões, RS, Brazil. 2010-2011

Variables Recommendation Young elderly 
Average ± SD

Long-lived elderly 
Average ± SD

p value

Vitamin A (µg) H: 625; M: 500 286.35 ± 441.44 300.54 ± 453.32 0.811

Vitamin D (µg) H-M (51-70 a):10; H-M (> 70 a): 15 0.92 ± 2.87 0.79 ± 1.12 0.727

Vitamin B1 (mg) H: 1; M: 0.9 1.25 ± 1.25 1.20 ± 0.90 0.785

Vitamin B2 (mg) H:1.1; M: 0.9 0.80 ± 0.53 0.81 ± 0.52 0.810

Vitamin B5 (mg) 5 1.67 ± 1.08 1.71 ± 1.03 0.761

Vitamin B6(mg) H:1.4; M: 1.3 0.72 ± 0.51 0.71 ± 0.53 0.900

Vitamin B12 (µg)* 2 1.44 ± 2.99 2.52 ± 6.92 0.038

Vitamin C (mg) H: 75; M: 60 60.26 ± 72.42 63.81 ± 54.40 0.705

Vitamin E (mg) 12 8.25 ± 6.46 8.12 ± 5.97 0.883

Folate (µg) 320 88.55 ± 66.88 86.42 ± 53.20 0.807

Calcium (mg) 1,200 322.43 ± 297.27 360.46 ± 298.83 0.340

Phosphorous (mg) 580 529.47 ± 287.09 509.81 ± 289.07 0.610

Magnesium (mg) H: 350; M: 265 124.77 ± 83.88 114.00 ± 65.63 0.323

Iron (mg) H: 6; M: 5 10.19 ± 6.13 10.77 ± 9.45 0.528

Zinc (mg) H: 9.4; M: 6.8 6.08 ± 4.54 5.59 ± 3.62 0.404

Copper (µg) 700 0.63 ± 0.41 0.63 ± 0.52 0.980

Iodine (µg) 95 12.86 ± 25.41 12.39 ± 24.59 0.891

Selenium (µg) 55 42.45 ± 29.55 41.75 ± 23.73 0.55

* Test t-Student with p < 0.05 (there is a significant difference between the averages of young and long-lived elderly regarding intake on vitamin B12 variable). SD: 

Standard deviation; H: Men; M: Women; a = Years.
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The energy consumption was insufficient and the macronu-
trients were adequate for both the young elderly and the oldest. 
The consumption of vitamins and minerals was insufficient in 
all participants, except for iron, that showed an excessive intake 
for the young and long-lived elderly. There was no statistically 
significant difference regarding nutrients intake between groups 
of young people and the oldest.
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