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Abstract

This study describes the validity of a food fre-
quency questionnaire (FFQ) in 93 low-income 
women (20-65 years), participating in a case-con-
trol study in São Paulo, Brazil. Two FFQ (FFQ1 
and FFQ2, 12 months apart) and three 24-hour 
dietary recalls (24hR) were conducted between 
2003 and 2004 to estimate dietary intake during 
the past year. The Pearson correlation coefficients 
(crude, energy-adjusted and de-attenuated) were 
used for comparisons between FFQ and 24hR. 
The agreement between the methods was further 
examined by the Bland-Altman analysis. For the 
assessment of long-term reliability, the energy-
adjusted intra-class correlation coefficients were 
mostly around 0.40, but higher for vitamin A and 
folate (0.50-0.56). Energy-adjusted, attenuation-
corrected Pearson validity correlations between 
FFQ and DR ranged from 0.30-0.54 for macro-
nutrients to 0.20-0.48 for micronutrients, with 
higher value for calcium (0.75). There were small 
proportions of grossly misclassified nutrient in-
takes, while Bland-Altman plots indicated that 
the FFQ is accurate in assessing nutrient intake at 
a group level. 

Food Consumption; Validation Studies; Question-
naires; Women

Introduction

In epidemiologic studies, self-reported dietary 
intake is often used to establish diet-disease as-
sociations. The food frequency questionnaire 
(FFQ) has been the dietary assessment method 
most frequently used in large-scale studies, pri-
marily because it is easy to administer, is less ex-
pensive than other dietary assessment methods, 
and provides a rapid estimate of usual intake 1.

Over the years, investigators have recognized 
that the reported values from FFQ are subject to 
substantial error, both systematic and random 2.
A limited number of validation studies of FFQ 
have been conducted in developing countries. 
People from low-income households have less 
nutritionally adequate diets, living for long pe-
riods of time on limited incomes, with lower 
literacy, numerical and language skills 3. Issues 
such as questionnaire format, participant mo-
tivation, perceived study burden, and repeated 
administration of the same instrument can each 
influence our ability to gather reliable and valid 
self-report dietary intake data 4. Results usually 
show a good agreement in test-retest for foods 
and nutrients, but with high variability in the 
dietary intake 5. Thus, rather than evaluating 
the validity of a questionnaire against a “gold 
standard”, it has been discussed whether and 
by how much the measurement characteristics 
of dietary assessment instruments differ, espe-
cially in research designed to address dietary 
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quality, food inequality or diet as part of health 
inequalities 3.

We developed a FFQ to assess dietary intake 
in an urban female population for use in a case 
control study designed to investigate the rela-
tionship between dietary factors, serum vitamin 
concentrations and cervical cancer in São Paulo 
city, Brazil. The present study illustrates an as-
sessment of validity of an FFQ with 24hR, using 
different statistical approaches: Pearson correla-
tion, Bland-Altman method and joint classifica-
tion analysis.

Subjects and methods

Study population and design

Participants were from the Brazilian Investiga-
tion into Nutrition and Cervical Cancer Pre-
vention (BRINCA) Study, a case-control hos-
pital-based study designed to investigate the 
relationship between dietary factors, serum 
vitamin concentrations and cervical cancer in 
São Paulo city. The exclusion criteria were preg-
nancy, breastfeeding, hysterectomy, positive 
test for HIV, bleeding, mental disturbance, and 
radiotherapy or chemotherapy treatments. Be-
tween March 2003 and May 2005, 1,676 women 
completed the study protocol by filling out a 
questionnaire in three major public hospitals: 
the Brazilian Institute for Cancer Research, the 
Leonor Mendes de Barros Hospital and Pérola 
Byngton Hospital. In the main study reported 
elsewhere 6, we aimed to recruit prospectively 
453 controls and 497 newly diagnosed cases of 
cervical intraepithelial neoplasia. Eligible wom-
en were residents of São Paulo aged 21-65 years 
and had no prior hysterectomy, previous treat-
ment for cervical neoplasia or cancer history. 
During the same period, control women were 
selected from among those attending screening 
in the same clinics where cases were diagnosed. 
Cases and controls were invited to participate in 
the study and interviewed before the colposcopy 
examination to minimize differential recall bias. 
The Institutional Review Board at the School of 
Public Health of the University of São Paulo and 
the Medical Ethical Committees of all participat-
ing hospitals approved the study protocol, and 
a written informed consent was obtained from 
each participant.

Participants of the BRINCA Study were in-
vited to take part in the validation study of the 
FFQ. The sample size for the validation study was 
calculated using a standard formula for correla-
tion coefficients 7, and the number of subjects 
required was about 100. However, a random sub-

sample of 145 participants from the main study 
was invited for this study to cover losses or po-
tential incomplete responses over time. One of 
the authors (E.C.L.) contacted the participants 
within 2 weeks after the first FFQ interview at the 
hospital (FFQ1). Overall, three 24hR and two FFQ 
interviews (12 months apart) were conducted be-
tween 2003 and 2004 to estimate dietary intake 
during the past year. We collected three dietary 
recalls, conducted by telephone from each par-
ticipant. Between September and November 
2003, 145 participants completed the first dietary 
recall. Six months later, 119 (82%) completed 
the second dietary recall and 93 (64%) partici-
pants completed the third dietary recall within 
an interval of approximately 6 and 12 months of 
the first dietary recall, respectively. Of the initial 
study sample, 28 subjects (19% of 145) had moved 
or changed phone number, 22 (15%) were not 
contacted after 5 calls including weekend days 
and 2 (1%) refused to participate. After finishing 
the last dietary recall, the subjects completed the 
second FFQ (FFQ2). Participants underwent the 
standardized telephone interviews by trained 
nutritionists (E.C.L. and L.Y.T.) blinded to the 
group assignment in the main study. Women re-
ported in household measures the dietary intake 
from breakfast of the day before till breakfast the 
next morning, following the FFQ2 questions on 
habitual food intake over the past year. Thus, for 
the present analysis, the validity of the FFQ was 
assessed among 93 participants (64 controls and 
29 cases) from the main study.

Self-administered FFQ

All participants answered a short version of a 
FFQ previously validated for use with Japanese-
Brazilians 8,9 and adapted to be used at the pri-
mary health care level 10. Women were asked 
about usual frequency of consumption of 76 
foods items and their portion sizes, an open-
ended food section, and vitamin and mineral 
supplements during the previous year. Questions 
concerning use of sauce, frequency of intake of 
visible fat and type of fat used in cooking proce-
dures were also asked. Nutrients were analyzed 
using the Dietsys software version 4.01 (National 
Cancer Institute, Bethesda, USA) 11. The nutri-
ent database was based primarily on the U.S. 
Department of Agriculture (USDA) publications 
supplied by Dietsys and supplemented by the 
Brazilian Standard Food Composition Table 12.

24-hour diet recalls

The 24hR had been led by telephone, getting in-
formation on recipes, portion size and volume. 
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Table 1

Mean, standard deviation (SD) and intra-class Pearson correlation coeffi cients between fi rst and second food frequency 

questionnaires (FFQ1 and FFQ2) (n = 93).

Nutrients FFQ1 FFQ2 Intra-class Pearson 

correlation

Mean SD Mean SD Unadjusted Energy-

adjusted

Energy (kcal) 2,067.7 692.0 1,495.3 477.6 0.584 -

Protein (g) 78.3 27.0 60.4 19.3 0.446 0.380

Total fat (g) 72.9 29.9 52.6 18.5 0.499 0.415

Carbohydrates (g) 274.1 102.3 194.2 81.7 0.551 0.391

Cholesterol (mg) 236.7 119.4 176.0 79.4 0.564 0.468

Fiber (g) 15.56 5.8 11.7 4.8 0.392 0.335

Vitamin A (retinol equivalents) 1,272.3 887.9 885.4 703.8 0.427 0.557

Vitamin E (alfa-tocopherol equivalents) 7.8 2.8 5.7 1.8 0.464 0.448

Vitamin C (mg) 159.2 100.2 112.2 89.5 0.224 0.421

Thiamin (mg) 1.2 0.5 1.0 0.4 0.439 0.309

Riboflavin (mg) 1.6 0.6 1.2 0.5 0.421 0.347

Niacin (mg) 16.8 6.7 12.5 4.4 0.537 0.358

Vitamin B6 (mg) 1.4 0.6 1.1 0.4 0.541 0.402

Folate (mg) 214.7 89.6 152.8 74.8 0.463 0.502

Vitamin B12 (mg) 5.1 5.7 3.5 4.4 0.186 0.323

Calcium (mg) 673.5 308.1 506.5 217.2 0.384 0.420

Magnesium (mg) 217.8 72.7 163.2 54.1 0.497 0.410

Iron (mg) 12.1 3.9 8.9 2.7 0.499 0.295

Zinc (mg) 8.7 3.4 6.6 2.5 0.516 0.394

A standardized script was used for the dietary 
recall by telephone, as developed in a previous 
study 13. The database of the World Food Dietary 
Assessment System (WFood version 2.0; Office 
of Technology Licensing, University of California 
Berkeley, Berkeley, USA) was used to estimate 
the nutrient composition of diets. The nutrient 
database was based on the USDA publications 
supplied by WFood.

Statistical analysis

Means and standard deviations (SD) were cal-
culated for total nutrient intake from each ad-
ministration of the FFQ and 24hR. Since most 
nutrient distributions were skewed toward 
higher values, all variables were natural-log (ln) 
transformed before statistical analysis. Subse-
quently, to examine the correlation due to to-
tal energy intake we calculate energy-adjusted 
nutrient intake, which indicate the nutrient 
composition of the diet by regressing nutrient 
intake on total energy 7. As a measure of long-
term reliability, Pearson intra-class correla-
tion coefficients were used to compare the two 

FFQs for both unadjusted and energy-adjusted 
nutrients 3.

The validity of the FFQ was evaluated by com-
paring mean nutrient intake data obtained from 
FFQ2 with mean nutrient intake data obtained 
from three dietary recalls. The mean of FFQ2 
was used for validation analysis since the refer-
ence period for FFQ1 did not correspond to the 
same time period covered by the dietary recall. 
The validation approach for the FFQ in this study 
used three methods: Pearson correlation, Bland-
Altman and joint classification analysis.

Pearson correlation coefficients (crude and 
energy-adjusted) were used to assess the associa-
tion between nutrient intake estimates from the 
second FFQ and mean of three dietary recalls, 
covering the same 12-month period. Attenuation 
of the Pearson correlation coefficients between 
24hR and FFQ, caused by intra-individual day-
to-day variation in the nutrient intakes among 
subjects, was corrected by taking into account 
the within-to-between person variance ratio cal-
culated from 3 days of 24hR. We deattenuated 
the crude correlation coefficients by multiplying 
them with the factor [1 + ( s2

intra/s2
inter)/n]1/2, 
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where n is the number of repeated 24-hour di-
etary recall, s2

intra is the intra-individual vari-
ance and s2

inter is the inter-individual variance 
between the 24hR 7.

Bland-Altman limits of agreement (LOA) 14 
were used to evaluate the level of agreement be-
tween the two dietary methods across the range 
of intakes. The LOA define the limits within 
which 95% of the differences are expected to 
fall (mean ± 2 SD of the differences). Ln trans-
formation was performed since the dietary data 
were skewed. As described by Flood et al. 15, 
after energy adjustment and ln transformation 
of the data, the difference in nutrient intake be-
tween the two methods (lnFFQ-lnDR) was plot-
ted against mean of paired intake values [(lnFFQ 
+ lnDR)/2]. The antilogs of the LOA were then 
taken, providing a ratio FFQ/dietary recall of the 
data. The ratios were multiplied by 100 express-
ing percentages, with 100% representing perfect 
agreement. The dependency between the two 
methods was tested by fitting the regression line 
of differences: if the two methods are equally 
variable, the correlation between the differences 
would equal zero.

Misclassification error was assessed by di-
viding mean intake values from the FFQ and di-
etary recall into quintiles. Then the percentage 
of agreement between the two methods (clas-
sification in the same quintile) was estimated. 
Quadratic-weighted kappa statistics were used 
for comparison across quintiles of nutrient in-
take from FFQ and dietary recall.

All statistical analyses were performed using 
the SPSS software version 12.0 (SPSS Inc., Chi-
cago, USA).

Results

The mean (SD) age, educational level, weight, 
height and body mass index (BMI) of the 93 par-
ticipants were respectively: 43.3 (10.3) years old, 
7.4 (3.3) years of education, 69.4 (14.1) kg, 157.5 
(6.0) cm and 28.0 (5.7) kg/m2. The median (inter-
quartile ranges) of monthly income per person 
was USD 70.0 (43.0; 108.0). Half of the partici-
pants were non-white (54.8% black and mulato), 
married (74%) and housewives or unemployed 
(51%). The regular use of vitamin and mineral 
supplements was reported by 12% of the partici-
pants. Overall, 45% of the study women reported 
habitual alcohol consumption; the median (in-
terquartile ranges) intake levels among alcohol 
drinkers was 20.9 (2.0; 51.0) g/day. When com-
paring participants with non-participants of the 
validation study (n = 52), significant differences 
were not observed (mean age 38 years, SD = 10; 

mean years of education 8.5, SD = 3.6; median 
income per person: USD 77/month; controls = 31 
and potential cases = 21).

Table 1 shows the average and standard de-
viation of the nutrient intakes estimated by FFQ1 
and FFQ2, excluding supplements. The intra-
class correlations measuring the reproducibility 
of the unadjusted nutrients from the FFQ spaced 
one-year apart ranged from 0.33 for vitamin B12 
to 0.59 for cholesterol and 0.58 for energy. Adjust-
ment of the nutrient intake for total energy be-
fore testing reproducibility slightly decrease al-
most all correlations, with the exception of fiber, 
vitamins A, C and B12, folate and calcium. The 
higher energy-adjusted intra-class correlation 
coefficients were observed for folate and vitamin 
A (0.50 and 0.56, respectively).

Table 2 presents the mean values of nutrient 
estimates from the three dietary recalls and the 
second FFQ with validity parameters obtained 
from three different statistical approaches. After 
correction for within-person variation, the de-
attenuated Pearson correlation coefficients were 
slightly higher than the energy-adjusted values, 
ranging from 0.24 to 0.54 for most nutrients. 
The worse coefficient values were observed for 
vitamins A (-0.003), E (0.16) and B12 (0.05); the 
higher values were observed for calcium (0.75), 
fiber (0.54) and folate (0.48). The mean agree-
ment between the FFQ and the dietary recalls 
ranged from 87% for fiber to 218% for vitamin E. 
Although the mean agreement was around 100% 
for most nutrients, the FFQ could under or over-
estimate dietary recall. The narrowest LOA was 
found for carbohydrate and the widest for vita-
min E. On the other hand, weighted kappa val-
ues mostly showed good agreement for nutrient 
categories (around 80%); the highest proportion 
of subjects correctly classified was observed for 
calcium (88.2%).

Figure 1 and 2 illustrate the Bland-Altman 
analysis for calcium and vitamin E, respectively, 
nutrients with the best and worst validity param-
eters. A fitted regression line indicated a signifi-
cant linear trend (p < 0.001) for both nutrients, 
even using ln transformation of the skewed data. 
That is, a dependency existed between the differ-
ence of the two methods and the average of the 
two methods; across extreme intake levels higher 
the magnitude of the error between the FFQ and 
dietary recall can be expected. On the other hand, 
Figure 3 illustrates the Bland-Altman analysis for 
total fat with not so good energy-adjusted and 
de-attenuated Pearson coefficient (0.43) when 
compared with calcium (0.75). However, a good 
percentage agreement was observed for total fat 
(mean = 103, LOA 90-118) without significant 
linear tendency between the differences of the 
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Table 2

Mean energy and nutrient intakes of three 24-hour diet recalls (24hR) and the second food frequency questionnaire (FFQ2) and validity assessed by Pearson 

correlation coeffi cients, limits of agreement with p-value for slope, and joint classifi cation of subjects by quintiles of nutrient intakes over 12 months in 93 

women.

Nutrients 24hR FFQ2 Pearson correlation 

coefficients

Limits of % agreement 

(LOA)

Joint classification

Mean SD Mean SD Crude Energy 

adjusted

De-

attenu-

ated

Mean 95%CI p-value 

for 

slope

Quadratic 

weighed 

kappa (%)

p-value 

Energy (kcal) 1,465.5 407.5 1,485.8 483.9 0.42 - - 101 52-195 0.32 84.8 < 0.001

Protein (g) 49.4 17.4 60.2 19.3 0.26 0.20 0.30 105 91-121 0.59 79.0 0.07

Total fat (g) 46.6 17.5 52.2 18.7 0.29 0.27 0.43 103 90-118 0.30 81.1 0.01

Carbohydrate (g) 192.7 211.3 192.7 82.4 0.52 0.35 0.45 105 91-112 < 0.001 80.4 0.02

Cholesterol (mg) 153.0 114.9 175.2 79.4 0.24 0.29 0.41 104 85-127 0.09 81.5 0.01

Fiber (g) 15.8 5.8 11.6 4.8 0.31 0.36 0.54 87 66-116 0.01 82.5 0.003

Vitamin A 

(retinol equivalents)

885,4 703.8 621.5 742.5 -0.06 -0.002 -0.003 110 84-146 0.997 76.2 0.40

Vitamin E 

(alfa-tocopherol equivalents)

1.7 1.4 5.7 1.8 0.78 0.10 0.16 218 61-784 < 0.001 75.9 0.44

Vitamin C (mg) 116.6 84.4 111.5 89.2 0.23 0.27 0.39 98 62-152 0.02 83.7 < 0.001

Thiamin (mg) 0.8 0.3 0.9 0.4 0.24 0.17 0.24 129 34-495 < 0.001 82.7 0.003

Riboflavin (mg) 0.9 0.3 1.2 0.5 0.30 0.30 0.40 140 49-405 < 0.001 84.3 < 0.001

Niacin (mg) 10.4 3.8 12.5 4.4 0.30 0.25 0.36 108 82-143 0.11 81.7 0.005

Vitamin B6 (mg) 0.9 0.4 1.1 0.4 0.25 0.18 0.25 120 45-319 0.001 80.4 0.03

Folate (mg) 140.0 64.6 151.7 75.1 0.23 0.29 0.48 102 85-122 0.02 83.3 < 0.001

Vitamin B12 (mg) 3.1 3.8 3.5 4.4 -0.08 0.03 0.05 94 21-414 0.39 76.7 0.33

Calcium (mg) 367.9 189.2 502.1 220.0 0.55 0.50 0.75 110 90-124 < 0.001 88.2 < 0.001

Magnesium (mg) 188.8 60.1 162.5 54.2 0.26 0.22 0.33 97 87-107 0.31 79.4 0.05

Iron (mg) 8.7 2.5 8.9 2.8 0.23 0.20 0.29 100 81-126 0.12 79.6 0.06

Zinc (mg) 6.5 2.6 6.6 2.5 0.18 0.18 0.27 99 63-157 < 0.001 80.0 0.04

two methods across intake levels, that is, the two 
methods were equally variable.

Discussion

In light of the difficulty of women living with lim-
ited resources and low literacy to express their 
habitual food intake, the correlation results of 
our FFQ were mostly fair to good between repeat-
ed long-term administrations, suggesting a reli-
able method of assessing nutrient intake in our 
study population. For validity purposes, our re-
sults suggest that the FFQ is a valid tool, based on 
Bland-Altman plots and correlation coefficients, 
for protein, total fat, carbohydrate, cholesterol, 
fiber, vitamin C, riboflavin, folate, calcium and 
magnesium (with energy-adjusted and de-atten-
uated correlations higher than 0.30 for nutrients 
comparing the FFQ with three 24hR). The high 
proportion of nutrient intakes classified within 

one quintile suggests that the FFQ is adequately 
ranking the nutrient intake of the study group. 
Nevertheless, caution should be taken for use 
of this FFQ among women with similar charac-
teristics since the Bland-Altman limits of agree-
ment illustrate that the FFQ can overestimate or 
underestimate consumption across intake levels 
for the following nutrients: vitamins A, E, B6, B12, 
thiamin and zinc.

The long-term reliability (1-year interval) 
in this study was lower for all nutrients (rang-
ing from 0.30 to 0.56) when compared with the 
short-term reliability (ranging from 0.52 to 0.75, 
within 1-month interval) observed for the origi-
nal version of this FFQ in Japanese-Brazilian 
women with higher education levels 9. However, 
it is worth noting that the results for test-retest 
of the FFQ in the present study are even better 
than those from previous research on low-in-
come Brazilian workers carried out by Fornés et 
al. 5. In that study, involving 104 women and men 
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Figure 1

Bland-Altman method of assessing agreement between the food frequency questionnaire (FFQ) and 24-hour dietary recall 

(24hR) or dietary calcium intake, after natural-log transformation, applied to data from 93 low-income women.

Figure 2

Bland-Altman method of assessing agreement between the food frequency questionnaire (FFQ) and 24-hour dietary recall 

(24hR) for dietary vitamin E intake, after natural-log transformation, applied to data from 93 low-income women.
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Figure 3

Bland-Altman method of assessing agreement between the food frequency questionnaire (FFQ) and 24-hour dietary recall 

(24hR) for dietary fat intake, after natural-log transformation, applied to data from 93 low-income women.

aged 18 to 60 years, the energy-adjusted intra-
class correlation coefficients ranged from 0.23 to 
0.34 in a 5-month interval between the two FFQ, 
suggesting poor agreement for reproducibility. 
As expected, the long-term reliability of a FFQ 
is generally lower than the short-term reliability 
since real changes in diet could occur besides the 
memory bias 16.

In the present study, we found lower correla-
tions after energy adjustment for most nutrients 
in the validation analysis, except for vitamin C 
and folate, which habitual dietary sources seem 
to be less dependent on total energy intake. 
Similar results were found by Slater et al. 17 in a 
validation study of an adolescent food frequency 
questionnaire applied at a public school in São 
Paulo. These lower correlations may be explained 
by an increase in correlated measurement error 
as a consequence of controlling for total ener-
gy intake. Therefore, additional information on 
Bland-Altman limits of agreement is useful to 
evaluate the level of agreement between the two 
dietary methods across the range of intakes and 
the assessment of misclassification error as well. 
The differences between the FFQ and dietary re-
call for estimation of energy intake were previ-
ously reported and can be explained by under-
reporting in the dietary recall 18,19.

Previous validation studies in Brazilian wom-
en have not reported relevant information on 
Bland-Altman analyses 20,21. As suggested in a 
consensus statement on methods for assessing 
FFQ 1, Bland-Altman limits of agreement would 
illustrate whether the FFQ is overestimating or 
underestimating nutrient consumption across 
intake levels. In this study, correlation coeffi-
cients were very low with Bland-Altman limits 
of agreement too wide for vitamin A, E and B12, 
indicating the difficulty in estimating such nutri-
ents because they may be highly concentrated in 
some foods. In earlier validation studies carried 
out in Latin-American countries, similar findings 
have been reported 22,23. The inclusion of more 
days of recall would possibly improve these re-
sults 23. Though, for nutrients such as vitamin E, 
even 12 days of diet recording may be insufficient 
to measure accurately their habitual intakes 9.

The main limitation in the present study is 
the use of dietary recalls as a reference meth-
od since, like FFQ, relies on memory, ensuing 
in errors such as under- or over-estimation of 
food consumption. As shown in published data 
of other validation studies conducted in adult 
populations in both developed and developing 
countries 24,25, the dietary records were used 
as the gold standard in most of the validation
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studies. Dietary records are likely to have the 
least correlated errors, whereas dietary histo-
ries as gold standards are considered the least 
appropriate 25. However, repeated 24hR are less 
demanding for participants with low literacy. 
Thus, multiple 24hR were shown to be the most 
appropriate method for studies of diet and nutri-
tion including subjects with low-income and/or 
low-literacy 3.

In conclusion, depending on the use of the 
nutrient intake estimates, different methods of 
analysis should be used in assessing the validity 
of a FFQ in similar populations, providing infor-
mation about the performance of such method 
across different levels of nutrient intakes. Al-
though our FFQ was reasonable for ranking indi-
viduals according to their nutrient intakes, abso-
lute consumption should be used with caution.

Resumo

Este estudo compara a validade de questionário de 
freqüência alimentar (QFA) em 93 mulheres partici-
pantes de estudo caso-controle em São Paulo, Brasil. 
Dois QFA (12 meses de intervalo entre QFA1 e QFA2) e 
3 recordatórios de 24 horas (R24h) foram obtidos en-
tre 2003 e 2004. Coeficientes de correlação de Pearson 
(brutos, ajustados pelas calorias totais e com correção 
intra-indivíduos) foram utilizados na comparação 
entre os métodos. A concordância entre QFA e R24h 
foi avaliada pela análise de Bland-Altman. Na ava-
liação de reprodutibilidade em longo prazo, coeficien-
tes de correlação intraclasse ajustados pelas calorias 
totais foram próximos de 0,40, com valores maiores 
para vitamina A e folato (0,50-0,56). Coeficientes de 
correlação de Pearson ajustados pelas calorias totais 
e de-atenuados variaram de 0,30-0,54 para macronu-
trientes a 0,20-0,48 para micronutrientes, com valores 
maiores para cálcio (0,75). Houve uma pequena pro-
porção de erro de classificação, e a análise de Bland-
Altman sugere que o QFA é adequado para a classifi-
cação do consumo de nutrientes para o grupo de indi-
víduos estudado.
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