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Inadequate nutrient intake 
among the Brazilian elderly: 
National Dietary Survey 2008-
2009

ABSTRACT

OBJECTIVE: To estimate the prevalence of inadequate nutrient intake in the 
Brazilian elderly.

METHODS: This study was based on data from the National Dietary Survey, 
part of the Household Budget Survey 2008-2009. All individuals aged 60 and 
over, totaling 4,322 individuals, were included. Individual food intake was 
obtained from food records from two non-consecutive days. The habitual intake 
for each nutrient was estimated by the National Cancer Institute method, in 
which sex and region were included as covariates. The prevalence of inadequate 
nutrient intake was estimated stratifi ed by sex and region using the EAR method 
to defi ne cut-off points. 

RESULTS: A high prevalence of inadequate intake (> 50%) of vitamins E, D 
and A, calcium, magnesium and pyridoxine was observed for both sexes. In all 
regions, 100% inadequate vitamin E intake was observed. Vitamin D showed 
almost 100% inadequate intake except in the North region. The prevalence 
of inadequate vitamin A intake was higher than 70% in the North, Northeast, 
and Midwest regions. Among the minerals evaluated, calcium and magnesium 
showed the highest prevalence of inadequate intake (> 80%) in all regions.

CONCLUSIONS: The present study found a high prevalence of inadequate 
intake of nutrients recognized as being protective against chronic diseases 
among the Brazilian elderly.

DESCRIPTORS: Aged. Elderly Nutrition. Nutritional Status. Nutrition 
Policy. Nutrition Assessment. Diet Surveys.
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The elderly population is one of the age groups at higher 
risk of malnutrition and nutritional defi ciencies due to 
declining physical and cognitive function and which 
impair the consumption and metabolizing of nutrients.1,4 
Thus, dietary and nutritional surveillance have been 
proven as essential to characterizing dietary practices 
and their determinants in this population, with the aim 
of preventing nutritional disorders and related diseases.a

The calculation of the prevalence of inadequate intake 
has been a strategy used in international health and 
nutrition surveys to identify individuals at risk of 
nutritional defi ciencies.15-17,23 Therefore, the Ministry 
of Health’s National Dietary and Nutritional Policy, 
in partnership with IBGE (Instituto Brasileiro de 
Geografia e Estatística — Brazilian Institute of 
Geography and Statistics) carried out the fi rst INA 
(National Dietary Survey) as part of the 2008-2009 
Household Budget Survey.b In this survey, a diagnosis 
of the Brazilian dietary and nutritional situation was 
carried out using calculations of prevalence of inad-
equate micronutrient intake.

This article aims to estimate the prevalence of inade-
quate nutrient intake among the Brazilian elderly.

METHODS

Data from the National Dietary Survey, corresponding 
to one module of the 2008-2009 Household Budget 
Survey were analyzed.b

The Household Budget Survey used a two-stage cluster 
sampling design.b In the fi rst stage census primary 
sampling units were selected for the sample, with 
probability proportional to the number of residences in 
each tract. The primary sampling units were randomly 
selected, with probability proportional to the number 
of residences based on the 2000 Demographic Census. 
In the second stage, the sample units were permanent 
private residences, selected using simple random 
sampling without replacement, from within each 
primary sampling unit. All of the strata in the study 
were evaluated throughout the 12 months of the survey.

An amount of 68,373 households were selected. A 
subsample for the INA was calculated at 25% of the 
households in the Household Budget Survey 2008-2009 
sample and was organized so that one in every four 
residences in each primary sampling unit was selected. 
In the data collection stage 16,764 residences (24.5%) 
were sampled. There were 38,340 residents aged ten 
and over, in 13,569 households, who responded to the 

INTRODUCTION

a Ministério da Saúde, Secretaria de Atenção à Saúde, Departamento de Atenção Básica. Indicadores de vigilância alimentar e nutricional: 
Brasil 2006. Brasília (DF); 2009.
b Instituto Brasileiro de Geografi a e Estatística. Pesquisa de Orçamentos Familiares 2008-2009: análise do consumo alimentar pessoal no 
Brasil. Rio de Janeiro: IBGE; 2011.

research, with a non-response rate of 19%. A total of 
34,032 individuals completed the data on food and/or 
drink intake (11% non-response rate). In this analysis, 
only those aged 60 or over are included, giving a sample 
of 4,322 individuals, of both sexes.

Data on individual food intake were obtained through 
food records completed by residents aged 60 and over 
on two non-consecutive days according to Institute of 
Medicine recommendations,9 with the aim of estimating 
usual intake and calculating the prevalence of inad-
equate nutrient intake. Guidance was given on how to 
record portion sizes, times and places of meals (at home 
or away from home) and detailed description of all food 
and drink consumed, including the cooking methods 
and ingredients. In addition to collecting information 
on food and drink consumed, the food record included 
a question on sugar and/or sweetener consumption. 

In the households, interviewers entered the data on food 
consumption into a program specially developed by the 
IBGEb which included food and drinks taken from 5,686 
records contained in the Household Budget Survey 
2002-2003 database of household food and drink 
acquisition. This program has approximately 1,500 
items of food and drink, 16 options of cooking methods 
and 106 types of portions and measurements, as well 
as items which were compulsory such as the place and 
time of consumption. Food and drink consumed by the 
individuals who were not included in the survey were 
included by the interviewer. At the end of the survey, 
1,120 items of food and drink were reported.

To control the quality of data of dietary consumption, 
partial analysis was carried out during data collection, 
such as verifying the frequency of the response, mean 
number of items consumed on the fi rst and second day of 
food recording, codifying items which were not recorded 
and inspecting items included by the interviewer.

Details on the pre-test, training, validation of the data 
collection instrument and data input are published by 
the IBGE.b

On analyzing the consistency of the data, 29 individuals 
who only completed a food record for one day were 
excluded. In addition, where quantity was not reported 
and/or considered improbable, these were entered using 
a hot deck procedure, which enables a matrix of similari-
ties to be created, formed by variables correlated with 
the variable: quantity consumed, these variables being 
gender, age group, region and portion size reported. This 
occurred in less than 1% of the food items reported. 
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In order to convert the reported food items into values 
for micronutrients, tables of nutritional compositionc 
and portion sizes,d specially created to analyze food 
and dishes cited in the 2008-2009 Household Budget 
Survey, were used. The nutritional composition tables 
were drawn up based on the Nutrition Data System for 
Research (NDS-R), version 2008 program,17 as well 
as the Brazilian Table of Food Composition (TACO).e 
Data on nutrient intake represents only nutrients 
gleaned from food and/or drink and does not include 
supplements and/or medication.

Usual intake of each nutrient was estimated using 
the method developed by researchers at the National 
Cancer Institute.24 The National Cancer Institute 
method is a mixed model with two parts. In the fi rst 
part, the probability of consumption is estimated using 
logistic regression with random effects (probability 
model); in the second, using the data transformed 
for normality, the quantity consumed is estimated 
using linear regression with random effects (quan-
tity model). Due to the fact that the nutrients are 
consumed almost daily, probability, in this study, 
is assumed to be equal to 1 for each nutrient, thus 
dispensing with the use of the probability model. In 
the quantity model gender (male; female) and region 
(North, Northeast, Southeast, South and Mideast) were 
used as co-variables. The means and percentiles of 
intake were estimated for each gender. The National 
Cancer Institute method was used with DISTRIB and 
MIXTRAN macros developed for SAS (Statistical 
Analysis System) version 9.1 software.

The rates of prevalence of inadequate micronutrient 
intake were estimated according to gender and age 
group (51-70 years old; > 70 years old), using the EAR 
(Estimated Average Requirement) method as cut off 
points, according to the Institute of Medicine proposal 
for the population of the United States and Canada.7,9-12 

The prevalence of inadequate micronutrient intake was 
calculated as the percentage of individuals with intake 
below the EAR value, i.e., with intake lower than the 
mean estimated requirement for the micronutrient 
for each gender and age group. Sodium intake was 
compared with the UL (Tolerable Upper Intake Level), 
which allowed the percentage of the population at risk 
of adverse health effects to be estimated.

The analyses were stratifi ed by gender and region. 
Confi dence interval of 95% were calculated for the 
means and prevalence of inadequacy based on the 
standard error values estimated using the Balanced 
Repeated Replication (BRR) technique used in the 

National Cancer Institute method. These intervals 
were used to compare prevalence of inadequate intake 
according to gender and region.

This study was approved by the Ethics Committee of 
the Faculdade de Saúde Pública, Universidade de São 
Paulo (Protocol nº 2258/2011).

RESULTS

High rates of prevalence of inadequate vitamin E, 
vitamin D, calcium and magnesium intake were 
observed in elderly people of both sexes (Tables 1 and 
2). For these micronutrients, the rates of prevalence 
of inadequate intake were around or above 80%. 
Inadequate intake of thiamine, pyridoxine, and vitamin 
C in both sexes also stood out, with values between 37% 
and 57%, as did vitamin A, with percentages between 
68% in women and 83% in men.

Prevalence rates of inadequate intake lower than 15% 
were observed for phosphorus, selenium, iron and 
niacin for males (Table 1), and for only iron and niacin 
in females (Table 2). The prevalence rates of inadequate 
magnesium, vitamin A, ribofl avin and zinc intake were 
higher for men, whereas inadequate phosphorus, niacin, 
iron and copper intake was more prevalent among 
women. For the other micronutrients, no signifi cant 
differences were observed between sexes. 

Figure 1 shows prevalence rates of inadequate vitamin 
intake by region. Throughout the country, vitamins E, 
D and A had the highest rates of inadequate intake. 
Irrespective of region, vitamin E was the only nutrient 
to show 100% inadequate intake for both sexes. 
Vitamin D had rates close to 100% in all regions 
except the North, where the rate was signifi cantly 
lower (89% in men and 92% in women). For vitamin 
A, higher rates of inadequate intake were observed in 
the North (93% in men and 91% in women), Northeast 
(89% in men and 76% in women) and Midwest (86% 
in men and 78% in women), with a signifi cant differ-
ence between men and women only in the Northeast. 
Other vitamins with high prevalence rates of inad-
equate intake in the North, Northeast and Midwest 
were pyridoxine (49% to 60% in men and 56% to 
65% in women), thiamine (47% to 53% in men and 
50% to 61% in women) and vitamin C (40% to 60% in 
men and 37% to 43% in women), with no signifi cant 
difference between the sexes. 

With regards to minerals, calcium was that which 
showed the highest rates of inadequate intake in all 

c Instituto Brasileiro de Geografi a e Estatística. Pesquisa de Orçamentos Familiares 2008- 2009: tabela de composição nutricional dos 
alimentos consumidos no Brasil. Rio de Janeiro: IBGE; 2011.
d Instituto Brasileiro de Geografi a e Estatística. Pesquisa de Orçamentos Familiares 2008-2009: tabela de medidas referidas para os alimentos 
consumidos no Brasil. Rio de Janeiro: IBGE; 2011.
e Tabela Brasileira de Composição de Alimentos (TACO).Núcleo de Estudos em Pesquisas em Alimentação - NEPA. Universidade de 
Campinas. 2. ed. Campinas (SP); 2006.
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Table 2. Mean, percentiles and prevalence of inadequate intake of vitamins and minerals of elderly females. Brazil, 2008-2009.

Micronutrients
Nutritional 

recommendationa Mean (95%CI)

Intake percentiles Prevalence of 
inadequate 
intake (%) 
(95%CI)

10 25 50 75 90

Magnesium 
(mg)

25.0 209.0 
(206.8;213.0)

116.1 150.8 197.7 254.4 316.2 78.3 (76.9;79.2)

Phosphorus 
(mg)

580.0 851.2 
(834.3;878.7)

481.4 617.4 802.7 1,030.0 1,281.1 20.5 (18.4;21.4)

Vitamin A 
(mcg)b

500.0 443.7 
(414.9;465.5)

162.8 243.8 374.2 563.2 806.8 67.9 (65.5;72.2)

Thiamine (mg) 0.9 1.0 (0.9;1.0) 0.5 0.7 0.9 1.2 1.5 46.9 (44.1;48.6)

Ribofl avin (mg) 1.1 1.4 (1.4;1.5) 0.8 1.0 1.3 1.7 2.1 16.6 (14.8;18.2)

Niacin (mg)c 11.0 22.1 (21.7;22.9) 12.1 15.8 20.9 27.0 33.7 6.6 (5.4;7.7)

Vitamin D (mcg) 10.0 2.9 (2.8;3.1) 1.1 1.6 2.5 3.7 5.4 99.0 (98.5;99.4)

Vitamin E (mcg)d 12.0 3.6 (3.5;3.8) 1.9 2.6 3.4 4.4 5.6 100.0 
(100.0;100.0)

Vitamin C (mg) 60.0 127.0 
(117.2;140.3)

20.5 41.5 84.5 161.8 280.2 37.3 (31.0;41.0)

Iron (mg) 5.0 9.0 (8.8;9.0) 4.7 6.3 8.5 11.1 13.9 12.8 (10.4;13.6)

Continue

Table 1. Mean percentiles and prevalence of inadequate intake of vitamins and minerals in elderly males. Brazil, 2008-2009.

Micronutrientes
Nutritional 

recommendationa Mean (95%CI)

Intake percentiles Prevalence of 
inadequate 
intake (%) 
(95%CI)

10 25 50 75 90

Magnesium 
(mg)

350.0 250.9 (244.4;255.7) 144.1 183.8 237.9 303.8 373.9 86.1 (84.6;88.5)

Phosphorus 
(mg)

580.0 984.1 (954.3;999.2) 568.5 720.1 929.5 1,188.1 1,468.5 11.1 (10.3;12.4)

Vitamin A 
(mcg)b

625.0 409.9 (394.4;428.7) 150.9 224.2 344.4 521.4 746.6 83.3 (81.6;85.4)

Thiamine (mg) 1.0 1.1 (1.1;1.2) 0.6 0.8 1.1 1.3 1.7 44.1 (42.1;45.5)

Ribofl avin (mg) 1.1 1.6 (1.5;1.6) 0.9 1.2 1.5 1.9 2.4 21.5 (18.5;26.9)

Niacin (mg)c 12.0 26.5 (25.4;27.2) 15.0 19.3 25.1 32.2 39.8 3.6 (3.3;4.3)

Vitamin D 
(mcg)

10.0 3.1 (2.9;3.3) 1.2 1.7 2.6 4.0 5.7 98.8 (98.3;99.2)

Vitamin E 
(mcg)d

12.0 4.3 (4.1;4.4) 2.5 3.1 4.0 5.2 6.4 99.9 
(99.9;100.0)

Vitamin C (mg) 75.0 117.9 (108.2;137.0) 19.0 38.0 77.8 150.6 260.9 49.0 (39.3;53.4)

Iron (mg) 6.0 11.2 (10.9;11.6) 6.2 8.1 10.7 13.8 17.0 8.8 (7.4;10.2)

Calcium (mg)e 800 499.9 (447.8;552.0) 231.4 323.8 455.2 626.2 823.5 88.8 (86.5;91.0)

 1,000 501.7 (446.3;557.0) 231.2 322.5 453.4 628.6 832.4 97.6 (95.4;99.7)

Pyridoxine (mg) 1.4 1.5 (1.4;1.5) 0.8 1.1 1.4 1.8 2.2 50.5 (45.6;53.3)

Zinc (mg) 9.4 11.1 (10.8;11.4) 6.3 8.0 10.5 13.5 16.8 39.1 (35.9;42.2)

Copper (mg) 0.7 1.1 (1.0;1.2) 0.6 0.8 1.0 1.4 1.8 21.0 (16.8;24.6)

Sodium (mg)
2,300f 3,232.0 

(3,145.0;3,304.0)
1,960.0 2,457.0 3,111.0 3,875.0 4,660.0 -

a according to Estimated Average Requirement values (EAR), Institute of Medicine (2000)
b retinol activity equivalents
c niacin equivalents
d total alpha-tocopherol
e EAR values according to age group (60-70 years old and 71 and over respectively)
f upper tolerable limit intake (UL)
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Tabela 2. Continuation

Micronutrients
Nutritional 

recommendationa Mean (95%CI)
Intake percentiles Prevalence of 

inadequate intake 
(%) (95%CI)10 25 50 75 90

Cálcio (mg) 1,000 476.6 
(429.4;523.9)

217.5 305.2 433.6 599.9 789.8 96.5 (94.9;98.0)

Pyridoxine (mg) 1.4 1.3 (1.2;1.4) 0.7 0.9 1.2 1.6 1.9 57.2 (52.1;60.5)

Zinc (mg) 6.8 9.0 (8.8;9.1) 4.9 6.4 8.4 10.9 13.7 30.5 (28.6;32.3)

Copper (mg) 0.7 0.9 (0.9;1.0) 0.5 0.6 0.8 1.1 1.5 35.6 (31.8;38.4)

Sodium (mg) 2,300e (2,630.0;2,714.0) 1,557.0 1,996.0 2,568.0 3,237.0 3,939.0 -
a according to Estimated Average Requirement values (EAR), Institute of Medicine (2000)
b retinol activity equivalents
c niacin equivalents
d total alpha-tocopherol
e upper tolerable limit intake (UL)

FemaleMale

Vitamin E

Vitamin D

Vitamin A

Vitamin C

Pyridoxine

Thiamine

Riboflavin

Niacin

100 10090 9080 8070 7060 6050 5040 4030 3020 2010 100
Prevalence of inadequate intake (%)

North Northeast Southeast South Midwest

Figure 1. Prevalence of inadequate intake of vitamins in the elderly by sex and region. Brazil, 2008-2009.
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regions, for both men (84% to 98%) and women (94% 
to 98%). In the fi ve regions of the study, no signifi -
cant differences between the sexes were observed in 
the prevalence rates of inadequate calcium intake. 
Signifi cant difference were only observed between 
women in the North and Southeast (North: 98%, 95%CI 
97.0;100.0 and Southeast: 94%, 95%CI 93.0;96.0). 
Magnesium was the mineral with the second highest 
prevalence rate of inadequate intake (77% to 88% 
in men and 69% to 82% in women), with signifi cant 
differences apparent between men and women in the 
Northeast (men: 86%, 95%CI 82.3;90.3; women: 79%, 
95%CI 76.5;80.6) and Southeast (men: 85%, 95%CI 
83.0;87.9; women: 78%, 95%CI 76.1;79.0), and 
between women in the South (82%, 95%CI 80.0;84.0) 

and Southeast (78%, 95%CI 76.0;79.0) (Figure 2). 
Other minerals with high rates of inadequate intake 
were zinc among men in all of the regions (26% to 42%) 
and copper in women in the North (56%), Northeast 
(45%), Midwest (38%) and Southeast (32%). No 
signifi cant differences were observed in prevalence 
rates of inadequate intake of zinc according to region. 
Inadequate copper intake in women was higher in the 
Northeast (45%, 95%CI 39.0;52.0) compared with the 
Southeast (32%, 95%CI 30.0;34.0).

With regard to sodium, 80% of the elderly males and 61% 
of the elderly females in the study showed usual intake 
above the tolerable intake level. Figure 3 shows these 
percentages according to region. The highest percentages 
of excessive sodium intake were observed in the North 

Magnesium

Male Female

Zinc

Copper

Iron

Phosphorous

Prevalence of inadequate intake (%)
100 10090 9080 8070 7060 6050 5040 4030 3020 2010 100

North Northeast Southeast South Midwest

Figure 2. Prevalence of inadequate intake of minerals in the elderly by sex and region. Brazil, 2008-2009.

Magnesium

Male Female

Percentage of individuals with intakes above the tolerable upper intake
100 10090 9080 8070 7060 6050 5040 4030 3020 2010 100

North Northeast Southeast South Midwest

Figure 3. Percentage of elderly with habitual intake of sodium above the tolerable upper intake by gender and region. Brazil,
2008-2009.
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(64% for women and 83% for men), Southeast (65% 
for women and 82% for men) and the Midwest (61% 
for women and 80% for men), although there were no 
signifi cant differences between the regions.

DISCUSSION

This study found high percentages of inadequate intake 
of vitamins E, D and A, thiamine and pyridoxine and 
the minerals calcium, magnesium, zinc and copper, as 
well as high percentages of excessive sodium intake. 
With the exception of vitamin D, calcium and copper, 
these nutrients were also those which had high rates of 
inadequate intake in the North American elderly popu-
lation assessed in the NHANES 2001-200215 health and 
nutrition survey. 

Compared with Americans aged over 50, the Brazilian 
elderly showed higher prevalence rates of inadequate 
intake, especially of vitamin A, pyridoxine, thiamine 
and copper. In the Brazilian elderly, the highest rate of 
inadequate vitamin A intake was 83% in males and of 
the highest rates of inadequate pyridoxine, thiamine and 
copper intake were 57%, 47% and 36% respectively, 
in females. For the Americans, the prevalence of inad-
equate vitamin A intake in males was 55%, and 49%, 
12% and 14% for pyridoxine, thiamine and copper 
respectively, in females.

As the EAR values for vitamin D and calcium have 
only recently been established by the Institute of 
Medicine Nutrition Committee,13,21 there is still no 
published data on rates of inadequate intake of these 
nutrients in the elderly in other countries. However, 
based on the data from 2005-2006 NHANES,16 it is 
believed that the rates of inadequate vitamin D and 
calcium intake are also high in the North American 
population, if we take into consideration that fewer 
than 6% of Americans aged 50 and over have an higher 
than recommended intake of vitamin D, this fi gure 
being 24% for calcium.

In the analysis by region, it was verifi ed that the North 
had the lowest percentages of inadequate vitamin D 
intake for both sexes, whereas the Southeast was where 
the lowest rates of inadequate magnesium and copper 
intake for females were found. These results suggest 
that consumption of foods with high levels of micro-
nutrients by the elderly varies signifi cantly between 
the different regions of the country. For example, the 
lower rates of inadequate vitamin D intake in the North 
may be explained by greater regular consumption of 
fi sh, the rate being twice as high as in the North East 
and more than seven times higher than consumption in 
the other regions.b

Insuffi cient micronutrient intake may be a result of 
the reduced variety of foods which make up the usual 
diet of the elderly in Brazil. On analyzing food items 
consumed (data not shown), it was noted that rice, beans 
and beef were the items which contributed the most to 
the total calories consumed, fl owed by cassava fl our in 
the North, couscous in the Northeast, pasta and bread 
in the South and Southeast and pork in the Midwest. 
These food items, together, provided around 50% of the 
total calories consumed. Moreover, insuffi cient fruit and 
vegetable intake, which represents around a third of the 
recommendations proposed in the Food Guide for the 
Brazilian Populationf (≥ 400 g/day), may also lead to 
the low levels of micronutrient intake and explain the 
high rates of inadequate intake found here.b

The implications of high levels of inadequate intake 
observed in this study highlight the current demographic 
and epidemiological profi le of the Brazilian population, 
characterized by the increasing number of adults and 
the elderly and the high fi gures of non-communicable 
diseases associated with ageing.14 Although elderly 
brings a higher number of chronic diseases, studies 
have shown that they are not inevitable consequences of 
ageing19,20 and can be prevented by making healthy life-
style choices, such as diet. There are an increase number 
of scientifi c evidence which indicate the protective role 
played by nutrients in etiology and the progression of 
chronic diseases, for example, anti-oxidants (vitamins 
C and E),2,13 those related to bone metabolism (vitamin 
D, calcium, magnesium and phosphorus)5,18 and those 
involved in cognitive functions (thiamine, ribofl avin, 
niacin and pyridoxine).6 High sodium intake in this 
population is a potential health risk, due to its link with 
increased blood pressure. According to World Health 
Organization estimates,25 17.2% of deaths in developing 
countries are attributed to high blood pressure, the most 
important cardiovascular risk factor known. 

This study had some methodological characteristics 
which should be considered. The analysis of inadequate 
nutrient intakes using the EAR method as a cutoff point 
estimates the percentage of individuals in the popula-
tion with intakes below the recommended values for 
their gender and age group.8 Such recommendations 
are based on the average requirements of the nutrients 
estimated for the North American and Canadian popula-
tion and are only appropriate for healthy individuals.8 
The recommended daily allowance values express the 
ideal level of intake nutritional status of the nutrient 
(e.g. blood levels, body stores) remain adequate. Thus, 
the elderly with a long period of inadequate intake of 
one or more nutrients may, in the long term, have a 
reduced body store of these nutrients without, however, 
displaying any clinical manifestations of defi ciency. 

f Ministério da Saúde, Secretaria de Atenção à Saúde, Departamento de Atenção Básica. Guia alimentar para a população brasileira: 
promovendo a alimentação saudável. Brasília (DF); 2006. (Série A. Normas e Manuais Técnicos). 
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Another important aspect is the adjustment of nutrient 
intake for intra-individual variance. The National 
Cancer Institute method is, at the moment, one of 
the most commonly used to remove intra-individual 
variance in nutrients and food items when these are 
measured by short term methods, such as 24-hour 
recall or food records.3 In spite of providing more 
detailed information on dietary consumption than 
long term methods, the short term ones are incapable 
of capturing the day–to-day variation and, therefore, 
require accounting for the intra-individual variance 

using statistical techniques, in order to calculate the 
prevalence of inadequate intake.22,24 Thus this study 
maintained methodological rigor in using statistical 
techniques suitable for measuring inadequate intake.

Vitamin and mineral intakes among the elderly in 
Brazil were lower than recommended values. Actions 
to encourage health eating by facilitating access to food 
sources of micronutrients, such as whole grains, fruit 
and vegetables, dairy products and fi sh for the elderly 
population may contribute to improve this situation.
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8. DOI:10.1111/j.1440-172X.2006.00557.x
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