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Abstract: Nutrition data for older adults is an area that has few studies mainly in Brazil. Due to the importance to know the behavior
of this age group, the aim of this study was to develop and validate a frequency food questionnaire (FFQ) for older people in Brazil.
It was considered a sample of 73 subjects from the city of Avaré, Sdo Paulo, Brazil, and it was applied three 24-hour recalls and a
FFQ developed for adults. Data from the three 24-hour recalls were transformed in nutrient intake as well as the data from FFQ.
Statistical analysis was performed in order to get correlations between data from the mean of three 24-hour recalls and FFQ for some
nutrients. It was found high correlations among them, concluding that the FFQ is valid to get nutrient intakes for older people.
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1. Introduction

The age distribution of the world population has
brought visible changes in recent decades due to the
increase in life expectancy and the consequent
increase in the older people which represents new
challenges in the field of nutritional research. In Brazil,
like the other Latin American countries, it is
undergoing a rapid and intense process of aging
making it important to know the behavior of this
group. The nutritional situation of the Brazilian older
population points out the need to seek, know and
understand all the peculiarities that affect food intake
taking into account regional characteristics in which
they are inserted [1].

A common purpose of dietary assessment is to
evaluate the dietary intake of a group or population in
relation to some standard, with respect to both nutrient
adequacy and the prevention of chronic disease [2]. In
this way, FFQs (Food Frequency Questionnaires) are
a cost-effective, widely used method of dietary
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assessment in epidemiologic studies and are a virtual
necessity within the largest studies, like prospective
cohort studies, when the goal is to elicit a
comprehensive estimate of subjects’ average diets. At
a minimum, FFQs determine how often a subject
consumes foods that fall within a defined category [3].

A FFQ was developed for adults (men, women and
both genders) from information derived from the
study “Food Surveys in Sdo Paulo” integrating the
project “Survey of Health Status in Sdo Paulo-Health
Survey  population-based”, based on dietary
information obtained through the 24HR (24-hour
recall) [4]. The initial version of the FFQ was
composed by 67 items and the final version of the
FFQ presented a list of 60 foods for women, 59 for
men and 60 for both genders.

Since that FFQ was developed and validated for
adults, the aim of this study was to validate this
instrument for the older population (60 years-old and
over).

2. Methods

Cross-sectional study of dietary intake, carried out
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in the city of Avaré, Sdo Paulo, Brazil. The sample
consisted of 73 individuals of both sexes (representing
20% of a sample of 365 older people obtained to
assess quality of life, from an unknown prevalence of
50%, margin of error of 5%, confidence coefficient
95%, enrolled in the Family Health Program and
Basic Health Units of the municipality). There were
no refusals to participate but four individuals were
excluded from the final sample due to cognitive
difficulties in answering the questions of the
instruments.

Data were collected from January to March, 20009.
All interviews were conducted at home by a single
trained interviewer. It used an instrument consisting of
three parts: identification questionnaire, a R24h
(24-hour recall) and the cited questionnaire
quantitative food frequency developed for adults
(FFQ).

The following data were collected: sex, age,
ethnicity, education, consumption of supplements,
medications and physical activity.

The sequence of application of the instruments was:
on the first day, applied the identification
questionnaire, the FFQ and a R24h1 (24-hour recall)
in a weekday; a second R24h necessary on Monday
(R24h2) to get the intake from the weekend, and a
third R24h in a weekday different form the first one
(R24h3).

The FFQ was composed of 67 items and four
choices of food serving sizes. For its fulfillment, it
was asked to the participant to remember the
frequency of consumption (from 0 to 10 times per day,
week, month or year) of each food item in the
proposed questionnaire as well as the portion size
consumed.

For the application of the R24h, standard form was
used and was followed by multiple pass method [5, 6].
All R24hs were reviewed critically by trained
nutritionists. The portion sizes were transform into
weight [7] using a table developed from a population
study [4]. For quantification of nutrients NutWin

(Nutrition Support Program NutWin, Version 1.5,
2002) software was used. A photographic record of
fixtures and parts was used in order to help older
people to complete the FFQ [8].

The statistical analysis was done initially by a
description of the sample characteristics by descriptive
measures (percentages for qualitative variables and
mean and standard deviation for quantitative
variables). Nutrient intakes were described by
calculating averages and standard deviations. The
adjustment of the distribution of consumption using
within-person variability for the R24h was made by
the method proposed by the lowa State University
(ISU), using PC-SIDE (Software for Intake
Distribution Estimation, Version 1.0, 2003) software,
provided by the Department of Statistics, lowa State
University, Ames, 1A, USA.

The Pearson correlation coefficient was used to
verify the linear correlations in consumption (FFQ and
the 24-hour recalls). The consumption data (FFQ and
24-hour recalls) were also divided into quartiles of
intake and obtained the agreement between the two
instruments using the kappa coefficient. All analyzes
were performed using SAS, V.9.2.

In accordance with national and international
guidelines for research with human subjects Council
for International Organization of Medical Sciences
(CIMS) and Resolution No. 196/96 of the National
Health Council (BRAZIL, 1996), this project was
submitted to the Ethics Committee of the Faculty of
Medicine of Botucatu, SP.

3. Results and DiscussionThe mean age of the 73
older people that participated of this study was 71.51
years (SD = 6.48 years), 80% had elementary school
and the mean water consumption was 1130.48 mL
(SD = 588.99 mL). Table 1 shows the description of
the other sample characteristics.

In order to validate the FFQ for the older population,
it was analyzed the consumption of calcium,

Table 1 Frequencies and percentages of the older people
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in the sample, Avaré, 2009.

Variable N %
Sex

Male 32 43.84

Female 41 56.16
Ethnicity

White 69 94.52

Black 3 411

Yellow 1 1.37
Nutricional Status

Malnutrition 9 12.64

Eutrophic 36 50.70

Obese 26 36.62
Dentition (use of denture)

Yes 14 19.18

No 59 80.82
Use of supplement

Yes 13 17.81

No 59 80.82
Medication

Pressure 34 58.62

Others 24 41.38
Bowel function

Normal 55 75.34

Constipated or diarrhea 18 24.66
Tobaco

Yes 8 10.96

No 65 89.04
Physical activity

Yes 26 35.62

No 47 64.38

carbohydrates, copper, cholesterol, energy, iron,
dietary fiber, folate, phosphorus, lipids, magnesium,
manganese, niacin, potassium, protein, riboflavin,
sodium, thiamin, vitamin A (IU), vitamin A (RE),
vitamin B12, vitamin B6, vitamin C, vitamin E and
zinc.

Table 2 shows the descriptive statistics of the raw
and deattenuated consumption of nutrients considered
from three 24-hour recalls.

Due to the high variability of some nutrients,
intakes of energy, carbohydrates, protein, folate,
calcium, magnesium, iron, zinc, copper, potassium
and manganese were considered to validate the FFQ.

Initially, the consumed quantities of the considered
food in FFQ using the portion size were calculated as
follows:

-P25—small portion

-P50—the middle portion

-P75—Iarge portion

-P95—extra-large portion
from a population study data carried out by the
Faculty of Public Health, University of Sdo Paulo for
the adult population [4]. Then, through the reported
amount for the older people, data were transformed

Table 2 Mean and standard deviation of the obtained consumption form three 24-hour recalls (raw and deattenuated

values), Avaré, 2009.

. Raw Deattenuated
Nutrients
Mean SD Mean SD

Vitamin E (mg) 9.18 6.09 9.18 4,53
Zinc (mg) 6.99 4.32 6.99 3.09
Vitamin C (mg) 149.12 271.63 149.12 192.79
Vitamin B12 (mg) 2.81 3.54 281 2.12
Vitamin A (RE) 534.26 760.72 534.26 412.40
Calcium (mg) 583.57 394.25 583.57 339.99
Energy (kcal) 1575.68 649.97 1575.68 570.33
Carbohydrates (g) 210.74 101.29 210.74 87.51
Protein (g) 61.27 31.77 61.27 26.96
Lipids (g) 54.74 24.72 54.74 20.18
Magnesium (mg) 185.62 100.82 185.62 81.75
Manganese (mg) 1.52 1.06 1.52 0.93
Folate (mg) 147.83 102.27 147.83 88.60
Phosphorus (mg) 835.27 411.42 835.27 369.95
Iron (mg) 10.55 5.97 10.55 5.02
Copper (mg) 0.86 0.50 0.86 0.42
Potassium (mg) 1928.40 1118.42 1928.40 881.11
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Table 3 Correlations between the mean of the intake obtained from three 24-hour recalls (raw and deattenuated) and the

intake form FFQ for 73 and 69 olders, Avaré, 20009.

FFQ x Raw mean

FFQ x Deattenuated mean FFQ x Raw mean

FFQ x Deattenuated mean

(N=73) (N=73) (N =69) (N =69)
Energy (kcal) 0.6151 0.6151 0.7181 0.7181
Carbohydrates (g) 0.6614 0.6613 0.7836 0.7836
Protein () 0.5786 0.5787 0.6226 0.6226
Folate (mg) 0.7524 0.7524 0.8354 0.8354
Calcium (mg) 0.5177 0.5177 0.5603 0.5602
Phosphorus (mg) 0.6113 0.6112 0.6724 0.6724
Magnesium (mg)  0.6667 0.6667 0.7728 0.7728
Iron (mg) 0.6534 0.6534 0.7574 0.7573
Zinc (mg) 0.5698 0.6797 0.5928 0.5928
Copper (mg) 0.7212 0.7217 0.8274 0.8280
Potassium (mg) 0.6603 0.6603 0.7334 0.7334
Manganese (mg) 0.6413 0.6412 0.7074 0.7075

Table 4 Kappa coefficient calculated from the quantiles of
nutrient intake obtained by the mean of three 24-hour
recalls and then FFQ for older people, Avaré, 2009.

Nutrient Kappa Weighted Kappa
Energy (kcal) - -
Carbohydrates (g) 0.2671 0.4658
Protein (g) - -
Folate (mg) - -
Calcium (mg) 0.1779 0.3667
Phosphorus (mg) 0.3058 0.4985
Magnesium (mg) 0.2327 0.3677
Iron (mg) 0.3056 0.4252
Zinc (mg) 0.3675 0.4622
Copper (mg) 0.2506 0.4767
Potassium (mg) 0.2327 0.3677

Manganese (mg) - -

into nutrient intake by making a proportionality to
100 g of each food consumption table which was
supplied by the same study carried out for adults. The
calculations were performed using the SAS software
for Windows, v.9.2.

Table 3 shows the correlations between the mean
value of three 24-hour recalls of the considered
nutrient intake values (gross and deattenuated) and the
intake obtained by FFQ. Due to low levels of energy
and consequently of the nutrients considered, some of
the elderly were removed from the sample. This
happened because the values may have been reported
erroneously, making consumption far below or far
above that expected for a normal individual. Thus, the

correlations between the average of the three 24-hours
recalls and the FFQ were recalculated to 69 people.

According to Table 3, values of correlations were
quite acceptable between the consumption measured
by the proposed FFQ and the average of three recalls
24 hours (raw and deattenuated), since the literature,
in general, these correlations are smaller [9-11]. Note
that the correlations were almost equal in both cases
(raw and deattenuated), since no significant difference
was obtained among intakes from three days of
24-hour recalls. This means that the reduction in a
within-person variability was very small, showing that
the consumption among older people are quite
monotone.

Using again the average of three 24-hour recalls and
consumption assessed by FFQ proposed, quartiles of
intake between the two methods were obtained and
evaluated the concordance between them using the
Kappa coefficient. The results are shown in Table 4.

According to Table 4 and considering the value of
weighted kappa, quartiles of intake between the two
instruments were reasonable.

4. Conclusions

FFQ validation studies in Brazil are still scarce in
the literature especially regarding to older population,
making it difficult establish some comparisons with
other studies.
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Even though and according to the results obtained
in this study, it can be concluded that the proposed

FFQ is valid to assess consumption of the older people.

Nevertheless, it is noted that, for this age group, there
is a great variability in the diet, which makes the
instrument long and somewhat underestimate the
consumption of macro and micro nutrients. This is
somewhat expected, since in old age, several problems
can occur when doing an interview in order to assess
consumption. Some of these problems are expected
like cognitive deficit, impaired memory and others
that affect the reliability of responses. Added to this,
the socio-demographic characteristics, comorbidities,
teething problems and subjects were with low income.
Nonetheless, with this study, it was found a good
correlation between recalls 24 hours and the results
obtained by FFQ consumption. It is strongly
recommended, therefore, that the instrument is more
widely used by other health services in order to be
refined and reproducible for this age group and as an
easy and reliable way to get assessment of usual
intake for older adults.
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