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Short Communication

Food frequency questionnaire is a valid tool in the
nutritional assessment of Brazilian women of diverse
ethnicity
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The objective of this study was to validate a food frequency questionnaire (FFQ) used to estimate energy and se-
lected nutrient intake in a Brazilian population with various ethnic backgrounds. Validity of intake estimated us-
ing the FFQ was tested among 55 Brazilian women, namely 26 Caucasians, 15 of Japanese descent, and 14 oth-
ers. The FFQ was originally developed for use in a case-control study of breast cancer conducted in Sdo Paulo.
Dietary records (DRs) recorded in two seasons were used as references. Intake of energy and 24 nutrients were
calculated using the USDA and Japanese food composition tables. Validity and reproducibility were evaluated
using Spearman’s correlation coefficients. Results showed that intake of chicken/poultry, eggs and legumes were
overestimated by the FFQ compared to the DR, whereas that of pork and fat was underestimated. Further, intake
of folate, fiber and isoflavones was overestimated by the FFQ whereas that of energy, fat, carbohydrate alpha-
carotene and lycopene was underestimated. Energy-adjusted correlation coefficients between nutrient intakes es-
timated with the FFQ and DR were high for isoflavones (0.76), calcium (0.50), and vitamin C (0.49). In contrast,
validity varied from moderately high to low for energy and other nutrients. In conclusion, validity of the FFQ for
estimation of the intake of selected nutrients among Brazilian women with varied ethnic background was moder-

ately high.
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INTRODUCTION

Thanks to their ease of administration and low burden on
the subject, food frequency questionnaires (FFQs) are
commonly used to assess dietary intake in epidemiologi-
cal studies." When used to assess intake in a population,
however, it is necessary to validate that the instrument
includes a sufficient number of foods to ensure accurate
assessment at the population level.

A multi-institutional hospital-based case-control
study was conducted to investigate the epidemiologic
and molecular aspects of breast cancer among Brazil-
ians with and without Japanese ancestry living in Sao
Paulo. The study aimed to determine the risk factors
associated with breast cancer, focusing on the role of
diet in the etiology of this disease. When assessing die-
tary intake among population with such diverse cultural
background, FFQs need to include various type of food
items which represents dietary intake of each population.
For above-mentioned case-control study, a semi-
quantitative FFQ was carefully developed with consid-
eration of estimating dietary intake among Brazilian
population with various ethnic backgrounds. To ensure
that the FFQ was able to estimate the accurate dietary
intake among the population, a validation study needed

to be conducted among subsample of the main study.
The objective of our study was to evaluate the validity
of this FFQ using dietary records (DRs) as a reference
method.

MATERIALS AND METHODS

Study Subjects

The FFQ was originally developed to estimate dietary
intake among individuals in a multi-institutional hospital-
based case-control study aimed at identifying risk factors
associated with breast cancer among Brazilians with and
without Japanese ancestry living in S@o Paulo, focusing
on the role of diet in the etiology of this disease.” We
validated the FFQ in a subsample of subjects from the
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main study. A total of 55 Brazilian women were recruited
starting January, 2002 from among the controls of the
main study at four hospitals in Sdo Paulo (Pérola Byingn-
ton Hospital, A. C. Camargo Hospital, Instituto Brasileiro
de Controle ao Cancer, SBC Hospital). These women had
not been diagnosed with breast cancer and had lived in
Sao Paulo for at least 10 years. The study protocol was
approved by CONEP (Comissio Nacional de Etica em
Pesquisa), Brasilia, Brazil, and by the institutional review
board of the National Cancer Center, Tokyo, Japan.

Data collection

Each subject completed the semi-quantitative FFQ twice
at a one-year interval, and a 4-day DR in each of two sea-
sons. The first FFQ, administered between January, 2002
and August, 2003 to assess exposure information for the
main study, provided data for comparison with the second
FFQ to evaluate reproducibility in the present validation
study. The second FFQ was used to obtain data for the
evaluation of validity by comparison with the DRs.

The FFQ inquires about the habitual intake of the sub-
jects during the 1-year period preceding the diagnosis or
development of symptoms of disease. It included 118
food items in 8 frequency categories (less than once a
month, 1-3 times/month, 1-2 times/week, 3-4 times/week,
5-6 times/week, once a day, 2-3 times/day, 4-6 times/day,

Table 1. Subject characteristics (n=55)

Characteristic n %
Ethnic background
Caucasian 26 47
Mulatto (mixed) 10 18
Black 4 7
Japanese 15 27
Age (year-old)
30s 6 11
40s 14 25
50s 16 29
60s 15 27
70s 4 7
Marital status
Single 5 9
Married 35 64
Widowed 8 15
Divorced 7 13
Frequency of alcohol consumption
Almost never 43 78
1-3 times/month 11 20
1-2 times/week 1 2
Smoking status
Never smoker 36 65
Current smoker 3 5
Past smoker 16 29
Education
Uneducated 3 5
< 8y. education 3 5
Primary 26 47
<11y. education 8 15
High school 11 20
University 4 7
Body mass index [weight(kg)/height(m)?]
<18.5 1 2
18.5-25 31 56
25-30 22 40
>=30 1 2

7 times/day or more). Portion sizes relative to the refer-
ence standard portion size in grams were also classified in
three categories (small, half the standard size; medium,
same as the standard size; and large, 1.5 times or more the
standard size). The FFQ was administered in personal
interviews conducted by trained interviewers.

Dietary records were collected over four consecutive
days (Wednesday, Thursday, Friday and Saturday) once
each in winter (July, August or September 2002) and
summer (December 2002, or January or February 2003).
Each participant was instructed to record all foods and
beverages consumed on the four consecutive days in a
specially designed form provided by a dietitian. Forms
were collected one week after distribution. A dietitian
reviewed all DRs for completeness, and when necessary
questioned the participants to clarify the foods and
amounts consumed.

Statistical analysis

Energy and nutrient intakes according to the FFQs and
DRs were calculated using the food composition database
of the USDA National Nutrient Database for Standard
Reference, Release 18.° For Brazilian- and Japanese-
specific mixed dishes, a dietitian (CMK) identified and
quantified ingredients and weights according to com-
monly used recipes. The Japanese Standardized Tables of
Food Composition, 5th ed.” was used for some Japanese-
specific foods. daidzein and genistein intake was calcu-
lated using a previously developed food composition ta-
ble for isoflavones™. Intake values of nutrients and food
groups were adjusted for energy using the residual
method.

Mean standard deviation and median intakes were cal-
culated for all nutrients in the DRs and FFQs. Validity
and reproducibility between the DR and second FFQ
were evaluated using Spearman’s rank correlation coeffi-
cients (CCs), and between the first FFQ and second FFQ
for crude intake and energy-adjusted intake.

RESULTS

Characteristics of the study participants are shown in Ta-
ble 1 Approximately half of the 55 participants were Cau-
casians, while those of Japanese descent and other ethnic
backgrounds accounted for about 25% each. Age varied
from 33 to 72 years, with most subjects in their 40s to 60s
(median=55). More than half of the participants were
married, and had less than 11 years of education. Very
few were smokers or consumed alcohol, or were obese or
underweight.

Daily intake of energy and nutrients as assessed by the
DRs and FFQs is shown in Table 2. Intake of folate, fiber
and isoflavones was overestimated by the FFQs whereas
that of energy, fat, carbohydrate, alpha-carotene and ly-
copene was underestimated. Intake of chicken/ poultry,
eggs and legumes were overestimated more than 1.5
times by the FFQ compared to the DR whereas that of
beef, pork, vegetables and fat were underestimated.

Spearman’s CCs between nutrient intake according to
the second FFQ and DR were calculated to check the va-
lidity of the FFQ, and those between nutrient intake ac-
cording to the first and second FFQs for reproducibility of
the FFQ (Table 2). Among results, the CC between en-
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Table 2. Energy, nutrients and food group intake from the second FFQ and 8-day DR, and validity and reproducibility of

the FFQ compared to the DR (n=55)

FFQ DR Validity ' Reproducibility *
Median Range Interqurtile o fian Range Interqurtile 4 Epergy-§ rude Epergy-§
range range adjusted ® adjusted
Nutrient
Energy kcal 1497 902-2864 1239-1811 1846 1047-2652 1497-2118 0.31 - 0.63 -
Protein g 64 35-148 53-83 65 31-92 55-72 0.15 0.03 0.48 0.46
Total fat g 49 20-122 35-65 65 37-116 54-75 0.37 0.33 0.61 0.30
Carbohydrate g 200  127-341 167-249 246 111-409  205-283  0.35 0.17 0.63 0.36
Calcium mg 594 227-1340 483-762 567 338-1199  446-768  0.50 0.50 0.54 0.62
Retinol equivalent ~mg 539 152-2239 419-818 406  121-3051 357-526  0.42 0.41 0.66 0.52
Vitamin D U 91 0-265 82-201 79 8-169 56-110  0.36 0.37 0.61 0.60
Vitamin E mg 5 2-9 4-6 5 2-9 4-6 0.19 0.24 0.67 0.67
Vitamin B, mg 1.3 0.7-2.7 1.1-1.6 1.1 0.6-1.8 0.9-1.3 040 0.08 0.52 0.29
Vitamin B, mg 1.6 1-3.5 1.5-2.1 1.4 0.9-3.2 1.2-1.7  0.09 0.12 0.67 0.49
Vitamin By mg 1.6 0.8-3.7 1.2-2 1.4 0.6-2.1 1.3-1.6  0.25 0.38 0.69 0.40
Vitamin By, ug 48 1.5-25.1 3.4-7 3.2 1.5-355 2442 034 0.33 0.69 0.65
Vitamin C mg 132 19-355  75-194 81 12-346 49-153  0.46 0.49 0.72 0.71
Folate ung 411 180-845  337-646 300 168-565  239-350 0.41 0.30 0.51 0.47
Saturated fatty acids g 15 6-38 11-20 18 9-37 16-22 0.41 0.45 0.59 0.40
lfv["nour.lsat“rated g 17 744 1223 22 1248 1926 043 036 059 032
atty acids
Cholesterol mg 183  46-657  131-230 172 80-461 132-222  0.09 0.11 0.41 0.16
Total fiber g 22 7-40 15-34 15 7-33 13-18 0.20 0.21 0.64 0.43
Retinol mg 268 79-2038 212-567 200  64-2961  136-269  0.27 0.35 0.60 0.53
Alpha-carotene mg 191 4-587 124-284 201 4-842 44-382 043 0.37 0.30 0.22
Beta-carotene mg 2239 187-8674 1353-3258 2020 247-6800 1184-2715 0.41 0.42 0.47 0.42
Lycopene mg 404  43-2449 226-925 2019  0-15281 836-3210 0.03 0.02 0.62 0.59
Daidzein mg 0.0 0-13.1 0-2.3 0.0 0-19.2 0-0.5 0.76 0.76 0.80 0.80
Genistein mg 0.0 0-35.3 0-3.7 0.0 0-35 0-0.9 0.76 0.76 0.80 0.79
Food group
Meat g 79 13-406 62-119 96 20-187 76-123 0.26 0.24 0.26 0.17
Red meat g 46 0-204 30-73 70 6-168 51-104  0.29 0.24 0.55 0.55
Beef g 36 0-167 17-43 56 6-129 28-79 0.20 0.25 0.58 0.57
Pork g 0 0-23 0-4 3 0-38 0-13 0.29 0.31 0.54 0.55
Processed meat g 9 0-54 2-19 8 0-49 0-20 0.46 0.42 0.66 0.59
Chicken/Poultry g 34 0-241 20-46 20 0-72 6-40 0.16 0.18 0.10 0.08
Fish g 8 0-90 0-26 0 0-88 0-25 0.30 0.28 0.66 0.63
Egg g 11 0-118 3-12 6 0-44 0-13 0.22 0.25 0.62 0.59
Legumes (excl. soy) g 144  11-416  69-350 58 0-219 30-109  0.47 0.45 0.66 0.60
Soy g 0 0-150 0-2 0 0-192 0-6 0.51 0.49 0.75 0.75
Cereal g 213 43-319 115-213 130 64-341 97-180 0.00 -0.06 0.10 0.20
Vegetables g 76 5-204 41-111 107 40-226 85-148 0.38 0.37 0.46 0.41
Fat g 5 0-20 3-5 24 11-48 19-31 0.18 0.17 0.67 0.62
Fruit g 221 8-977 111-389 183 8-848 92-306 043 0.47 0.69 0.70
Milk and dairy g 220 0-606  200-500 219 26-642 153-272  0.71 0.71 0.68 0.67
Bread g 56 9-145 50-73 75 20-172 58-93 0.32 0.23 0.52 0.51

jSpearman's rank correlation coefficients between the second FFQ and mean value of the §-day DR
*Spearman's rank correlation coefficients between the first and second FFQ

SEnergy-adjusted value was calculated using the residual model

ergy intake estimated with the FFQ and DR was 0.31.
Energy-adjusted CC for validity of the FFQ was high for
isoflavones (daidzein and genistein, 0.76), calcium (0.50),
and vitamin C (0.49), but low (less than 0.20) for lyco-
pene, protein, carbohydrate, vitamins B; and B,, and cho-
lesterol. Validity for the other nutrients was moderate.
Validity for intake of foods by food group was moderate
except for chicken/poultry, cereal and fat. CC for repro-
ducibility varied from low for cholesterol to moderate to
very high for other nutrients (0.80 for daidzein). Repro-
ducibility for intake of foods by food group was moderate
except for total meat and chicken/poultry. Analysis by
ethnicity (Japanese descent, Caucasian and other) showed
that validity for food groups frequently consumed within

the ethnicity was high. Among Japanese-descended Bra-
zilians, for example, validity was high for fish (0.82),
whereas among Caucasian and others it was high for leg-
umes (0.48 and 0.50, respectively). We also evaluated the
validity of the FFQ using a 4-day DR from one season
only (winter or summer) as a reference, but found that
validity was not influenced by the seasonality of the ref-
erence method.

DISCUSSION

In this study, we evaluated the validity of an FFQ devel-
oped to estimate the habitual dietary intake of Brazilians,
who have various ethnic backgrounds, in a case-control
study aimed at determining the risk factors associated
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with breast cancer. Results showed that the validity of the
FFQ in estimating dietary intake in these Brazilian
women varied depending on food groups and nutrients.
Validity for specific food groups such as dairy products
and soy products was high. In contrast, validity for leg-
umes and processed meat was moderate, and the rela-
tively poor validity for the meat group, especially for
chicken/poultry, apparently lowered validity for protein.
Moreover, the poor validity for chicken/poultry in turn
caused poor validity for total meat.

FFQs used in epidemiological studies must be evalu-
ated to ensure they include an adequate number of foods,
and thus the ability to assess dietary intake among the
study population. This evaluation is particularly important
when the population is composed of immigrants of differ-
ent ethnic backgrounds, because the diet usually contains
foods from the originating cultures. A number of studies
have evaluated the validity of FFQs in immigrants’”.
Cardoso and colleagues reported that the validity of their
FFQ in women of Japanese ancestry living in Sao Paulo,
Brazil ranged from 0.27 for sodium to 0.68 for dietary
fiber ®. The validity of our FFQ was slightly lower, possi-
bly owing to our inclusion of a variety of ethnicities. In
addition to their study variables, we also evaluated the
intake of isoflavones, a phytoestrogen with potential ef-
fects on breast cancer consumed in relatively large
amounts by Japanese via soy products; although the food
sources were different, validity in estimating isoflavones
was reasonably high for Brazilians of both Japanese and
non-Japanese descent.

One of the strengths of our study was the variability of
the reference data. In Brazil, the availability of fruits and
vegetables is seasonal. We used a 4-day DR in two sea-
sons, which should have ensured capture of the seasonal-
ity of intake. Our FFQ can be easily used to compare die-
tary intake in Brazilians of various ethnic backgrounds,
and was the same instrument used to estimate diet in the
main study. In contrast, a limitation of the study is selec-
tion bias, as participants were not a randomly selected
sample, and indeed required high motivation to complete
the 8-day DRs.

In conclusion, we verified the validity of an FFQ in es-
timating the intake of selected nutrients, such as isofla-
vone, calcium and vitamin C, which may have a preven-
tive effect on breast cancer among Brazilian females. Va-
lidity was moderately high for energy and other nutrients.
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