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ABSTRACT

Introduction: Dietary assessment of nutrients and food groups by food frequency questionnaire
needs to be validated in each population. The objective of this cross-sectional study was
to evaluate the reproducibility and relative validity of a semi-quantitative food frequency
questionnaire among adults of Rosario, Argentina.

Material and Methods: Two food frequency questionnaires and four 24-hour dietary recalls
were applied in a sample of 88 adults. Reproducibility of food frequency questionnaire was
estimated by correlation coefficients, and validity was assessed comparing the second food
frequency questionnaire and the average of the 24-hour dietary recalls using cross-classification
and Bland-Altman analyses.

Results: Pearson and intraclass correlation coefficients showed higher correlation for food
groups than for energy and nutrients. More than 65% of the subjects were classified into the
same quintile or into the adjacent quintile by both food frequency questionnaires. Bland-
Altman plots showed reasonably acceptable agreement between the second food frequency
questionnaire and 24-hour dietary recalls, especially for the main Argentinian foods groups
(meat, cereal, dairy products, vegetables and fruits).

Conclusions: Overall, food frequency questionnaire showed acceptable reproducibility and
relative validity for assessment main food groups and nutrient intakes for adult population
in Rosario.
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) Reproducibilidad y validacién relativa de un cuestionario de frecuencia de consumo de alimentos

semicuantitativo en poblacién adulta de Rosario, Argentina
RESUMEN

Introduccién: La evaluacién del consumo de nutrientes y grupos de alimentos mediante cues-
tionarios de frecuencia de consumo requiere ser validada en cada poblacién. El objetivo de este
estudio transversal fue evaluar la reproductibilidad y la validez relativa de un cuestionario semi-
cuantitativo de frecuencia de consumo en poblacién adulta de Rosario, Argentina.

Material y Métodos: Dos cuestionarios de frecuencia de consumo y cuatro recordatorios de 24
horas fueron aplicados en una muestra de 88 adultos. La reproductibilidad del cuestionario de
frecuencia de consumo fue estimada mediante el coeficiente de correlacién y la validez fue eva-
luada comparando el segundo cuestionario de frecuencia de consumo y el promedio de los recor-
datorios de 24 horas mediante clasificaciéon cruzada y analisis de Bland-Altman.

Resultados: Los coeficientes de Pearson e intraclase mostraron mayor correlacién para los gru-
pos de alimentos que para energia y nutrientes. Mas del 65% de los individuos fue clasificado
en el mismo quintil o en el adyacente por ambos cuestionarios de frecuencia de consumo. El
grafico de Bland—Altman mostré una razonable concordancia entre el sequndo cuestionario de
frecuencia de consumo y recordatorios de 24 horas, especialmente para los principales grupos
de alimentos de la dieta Argentina (carne, cereales, lacteos, vegetales y frutas).

Conclusiones: En general, el cuestionario de frecuencia de consumo presentd una reproductibili-
dad aceptable y validez relativa para evaluar los principales grupos de alimentos y la ingesta de
nutrientes en la poblacién adulta de Rosario.
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‘ INTRODUCTION

During the 1980s and 1990s, food-frequency questionnaires
(FFQs) have become a key research tool in nutrition
epidemiology®. The FFQ is often the most feasible method for
collecting data on regular dietary intake of large population
samples. The quicker administration and processing, and
subsequently lower costs and participant burden than
alternative methods such as diet history or repeated 24-
hour dietary recalls (24-HRs) are some advantages of the
FFQ? as well as the ability to rank individuals according to
dietary intake3. However, dietary assessment of nutrients
and food groups by FFQ needs to be validated.

Currently, there is no gold standard for the validation of
dietary intake. The basic requirement for validation is that
the errors of the reference method have to be independent

of the tested method. The major sources of errors in FFQs
include memory, interpretation of questions, perception of
portion sizes, and the restricted food list. Diet records have
the least correlated errors with FFQs*, but also give great
subject burden, decrease the response rate, and may even
change subjects’ diet. Multiple 24-HRs are widely considered
as an alternative method to diet records. A critical review
regarding validation of FFQs has shown that FFQs are
validated against repeated 24-HRs in 75% of studies®.

In this study, the nutrient and food group intakes assessed
by FFQ were compared to data obtained from four 24-
HRs. The overall goal of this study was to evaluate the
reproducibility and relative validity of the FFQ adapted from
Balearic Island Nutrition Research Questionnaire, that will
be used in the study of nutritional status and eating habits
of the adult population of Rosario, Argentina.
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‘ MATERIAL AND METHODS

This cross-sectional study was conducted in the urban area
of Rosario, Argentina, from November 2011 to August
2012. Participants were recruited by convenience sampling
at the University of the Latin American Education Center.
Individuals aged 18 to 65 years were eligible to participate
of the study (n = 88). Roughly 60% of the sample was female,
the mean age was 33.8 (SD 12.5) years, and the mean BMI
was 25.2 kg/m? (SD 6.3). The majority of them had secondary
educational level (54.7%) and 40.7% had university level,
69.8% were single, 72.1% were non-smoker, and 67.4% did
some leisure-time physical activity at least once a week.

Two FFQs and four 24-HRs were administered. The 66 food-
item FFQwas developed considering foods and portion size of
Dietary Guidelines for Argentinean Population®. Participants
had to recall the number of times each food item was
consumed per day, per week, per month or never during the
past year of the amount of all foods consumed. The first FFQ
(FFQ1) was administered at the same time of the first 24-HRs,
and the second FFQ (FFQ2) was administered ten months
later, together with the assessment of the last 24-HRs
(Figure 1). The four 24-HRs were administered at baseline
and every 3 months during the study period, covering three
weekdays and one weekend day. Both methods, FFQ and 24-
HRs, were administered face to face by trained interviewers,
using visual model of food. Energy and nutrient intake data
were analyzed using software SARA version 1.2.12. The main
source of information used was the Argenfoods table.

Food intake obtained from 24-HRs and from FFQs was
grouped into 20 food groups (dairy products; eggs, meat;
meat products; fish or seafood; vegetables; potatoes; fruits;
nuts; legumes; cereals; olive oils or olives; pastries, cakes
or sweets; seed oils; other fats; sauces; soft drinks; tea or
coffee; alcoholic beverages; and snacks).

First, mean, standard deviation (SD) and median were
calculated for both FFQs and 24-HRs. The mean daily
intake of the four 24-HRs was used as representative of all
24-HRs. The significance of the differences of food groups
and nutrients intake between FFQs and the average of the
four 24-HRs, and between FFQ1 and FFQ2 were determined
using Wilcoxon signed rank test.

Then, the data were transformed (log10) to optimize the
normality of the distribution. Pearson product-moment
correlation coefficients (PPMCC) and intraclass correlation
coefficients (ICC) of log-transformed food and nutrient
intakes were calculated, and energy-adjusted nutrient
intakes were calculated using the residual method* To
correct for within-individual error in the measurement of the
24-HRs, the observed correlation coefficient was multiplied
by the de-attenuation factor (1+(c? /¢2)/n)°%. The within- and
between-individual variance components were determined
by a random-effect model with the recorded intake as the
dependent variable and subject identification number as the
independent variable’.

The FFQ2, instead of FFQ1, was chosen to explore relative
validity because it covered the same time period (i.e.
previous year) as the four 24-hour recalls used as reference.
Quintiles of intake were also calculated and the degree of
gross misclassification in FFQ2 in relation to the 24-HRs was
evaluated using contingency tables. To graphically check the
agreement between the two methods in terms of absolute
intake, the analysis proposed by Bland and Altman was
used®. All statistical analyses were performed using SPSS
version 19.0 (SPSS Inc,, Chicago, United States) and STATA
version 12.1 (StataCorp, College Station, Texas, USA).

The study protocol was approved by the Faculty of Chemistry
of the University of the Latin American Education Center and
the Secretary of Public Health of Rosario. Before joining the
study, all participants agreed and provided written informed
consent form.

K Figure 1. Design of the reproducibility and relative validation study. Timing of 24-HR and FFQs. UCEL, 2011-2012. \

/ ReprOdUCIblllty \

FFQ1 24-HR 24-HR 24-HR 24-HR FFQ2
Spring Spring Summer Autumn Winter Winter
November November February May August August
2011 2011 2012 2012 2012 2012
Validity
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‘ RESULTS

Descriptive statistics of intake are presented in Table
1. Wilcoxon signed-rank test showed significant lower
consumption of dairy products, fish or seafood, vegetables,
olive oils or olives, seed oils, and alcoholic beverages in FFQ2
than in FFQL. Lower consumption of vegetables and cereals
was also observed, however the consumption of dairy
products and fruits was higher in FFQ2 than in 24-HRs. FFQ2
underestimated the consumption of energy, carbohydrate,
fat, PUFA, folate, vitamin A, sodium and potassium, and
overestimate the intake of fiber, niacin, vitamin B12, vitamin
C, calcium, phosphorous and zinc compared to 24-HRs.

Table 2 shows the reproducibility of the FFQ measurements
(FFQ1 vs. FFQ2) in terms of the PPMCC and ICC. For food
groups, PPMCC ranged from 0.08 to 0.84, and in 15 out
of 20 food groups it was above 0.54 (mean 0.56, SD 0.16).
ICC ranged from 0.14 to 0.90, and in 13 out of 20 food
groups it was above 0.71 (mean 0.70, SD 0.16). For energy
and nutrient intakes, the PPMCC ranged from 0.43 to 0.67
(mean 0.53, SD 0.07) and from 0.29 to 0.74 (mean 0.53, SD
0.11) for unadjusted and energy-adjusted data, respectively.
ICC ranged from 0.56 to 0.77 (mean 0.67, SD 0.06) and
from 0.35 to 0.81 (mean 0.62, SD 0.11) for unadjusted and
energy-adjusted data, respectively.

The percentages of gross misclassification are shown in
Table 3. For the five mainly consumed food groups (i.e. dairy
products, meat, vegetables, fruits, and cereals), among
69.8% to 83.7% of the individuals in FFQ2 were classified
in the same or in the adjacent quintile of the 24-HRs, and
40.7% to 72.1% for energy and nutrient intake. The overall
extreme misclassification was always lower than 10.0%,
except for vitamin C, which was 18.6%.

Figures 2 and 3 present the differences between FFQ2
and 24-HRs. The Bland-Altman plots showed a general
underestimation of the consumption of food groups, and
overestimation of nutrient intake by the FFQ. Energy,
carbohydrate and fat intake were underestimated, although
the mean differences were close to zero. Small differences
were also observed for underestimated groups.

The mean error in intake assessment by FFQ does not
change with different values of dietary intake for cereals,
iron, sodium, potassium, thiamin, riboflavin and vitamin
C. On the other hand, a systematic variation in agreement
between the two methods was observed. As the intakes of
some nutrientsincreases, the FFQ showed an overestimation,
as the case of SFA, MUFA, riboflavin and niacin; and an
underestimation of cholesterol and PUFA consumption. For

dairy products, fruits, seed oils, olives, tea, and coffee, water
and soft drinks low intakes were underestimated whereas
high intakes were overestimated by the FFQ; for eggs, fish,
legumes, potatoes, alcoholic drinks, pastries, snacks, and
other fats, low intakes were overestimated and high intakes
were underestimated by the FFQ (data not shown).

‘ DISCUSSION

This study examined the validity and reproducibility of
the FFQ modified from Balearic Island Nutrition Research
FFQ to assess the food group and nutrient consumption
of an adult population of Rosario (Argentina). The results
suggest that the FFQ has a good reproducible estimation
and a reasonable validity for nutrient intake and the main
Argentinean food groups.

In Latin and Central America many studies have been
conducted to assess the reproducibility and validity of FFQs,
but only three published studies for adult population were
found in Argentina. Navarro et al. conducted a study in
Cordoba with individuals aged 23 to 80y to validate a FFQ
specific for adults with cancer®. Dehghan et al. validated a FFQ
with 116 women and 40 men aged 52.7+9.5y living in rural
and urban area of Rosario'?, and Elorriaga et al. assessed 157
individuals, aged 21 to 74 years old of Argentina, Uruguay
and Chile’. However, these studies assessed only nutrients
or selected food groups. The energy and macronutrient
intakes observed in this study were similar to that obtained
by Dehghan et al. through 24-hour recall®. On the other
hand, Elorriaga et al*! obtained lower values of energy and
nutrients intakes, possibly because of the sampling selection
of the study, which was done in primary-care clinics. In their
study, the mean age of the sample was higher, which could
have resulted in a lower mean intake compared with our
results™.

We found that the mean and median daily intakes of energy,
nutrients and food groups obtained from FFQl were in
general higher than that obtained from FFQ2. This could
have happened because in the second administration of the
FFQ the participants could quantify their food intake more
precisely due to the familiarity with the FFQ methodology.
These findings are consistent with results of other studies in
similar®!! and different populations!?2°.

The FFQ tended to overestimate the intake of nutrients
and some food group items compared to the 24-HRs,
but also underestimated some macronutrients, such as
carbohydrates and fat. An overestimation of the FFQ in
relation to other dietary methods is a common problem,
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able 1. Daily consumption of food groups and nutrients estimated by two FFQ (FFQ1 and FFQ2) and four 24-hour recalls (24-HRs).\

Item (units/d) FFQ1 FFQ2 24-HRs

Food groups (g)

Dairy products 277.8 306.6" 1654 256.6 279.3" 156.0 206.3 220.5 1113
Eggs 20.0 17.9 125 133 15.9f 7.6 - -

Meat 1412 194.4 162.7 1357 163.8 101.5 1213 135.0 88.2
Meat products 53 10.4 164 6.7 9.0f 7.8 =

Fish or seafood 233 29.40 26.4 17.5 20.9 217 = - -
Vegetables 210.0 230.79 1586 165.0 191.2f 1189 250.6 247.5 1107
Potatoes 533 56.2 64.9 533 53.0 40.4 = - -
Fruits 193.0 2226 175.5 161.7 195.0f 151.2 1144 137.3 1137
Nuts 0.0 2.6 6.3 0.0 3.1f 6.9 -

Legumes 5.0 12.6 221 7.5 167 29.2 = -

Cereals 1720 194.0 1022 181.8 180.4f 85.2 200.6 204.2 68.2
Olive oils or olives 6.0 14.79 28.9 4,0 9.4f 13.7 -

Pastries, cakes or sweets | 43.2 67.0 721 458 60.2f 533

Seed oils 15.0 24.2" 24.0 150 15.8f 15.8

Other fats 33 7.0 103 37 6.8¢ 10.0

Sauces 4.0 6.5 10.6 4.0 4.8 6.0

Soft drinks 106.7 304.5 480.6 80.0 2724 351.6

Tea or coffee 300.0 404.2 4492 400.0 509.5f 4143

Alcoholic beverages 61.0 124.3" 169.8 440 87.3 1313

Snacks 0.0 2.2f 3.6 0.0 2.1f 35

Energy and nutrients

Energy (kcal) 2,175 2,4109 1,032 1,944 2,072 743 2,028 2,200 607
Protein (g) 90.9 103.5" 453 84.6 89.8 284 771 837 23.5
Carbohydrates (g) 2120 234.8" 99.4 204.8 209.6f 789 2219 2391 723
Fibre (g) 201 21.6 8.6 18.6 19.7¢ 71 17.7 181 4.8
Fat (g) 1001 112.5" 557 85.5 93.0f 411 95.7 99.6 29.4
SFA® (g) 29.2 33.6" 17.9 27.4 293 123 29.2 31.0 103
MUFA“ (g) 381 4230 217 314 35.8 16.7 33.6 34.7 11.5
PUFA? (g) 26.0 30.3" 17.6 20.4 22.9 12.8 244 255 87
Cholesterol (mg) 3312 378.3" 200.5 307.0 320.0 103.9 2784 301.3 1231
Niacin (mg) 293 33.29 15.8 25.8 29.0f 9.7 24.8 26.1 8.4
Folates (pg) 481 547 323 417 469f 182 523 595 238
Vitamin A (pg) 684 7449 310 624 (VA 213 802 804 296
Thiamine (mg) 2.5 2.8 13 2.4 2.5 0.9 2.4 2.6 0.7
Riboflavin (mg) 27 2.9 1.0 27 2.6 0.9 2.5 2.5 0.8
Vitamin B12 (pg) 7.9 8.9¢ 4.5 71 7.5 31 5.0 5.4 2.8
Vitamin C (mg) 124.9 141.99 75.8 1135 118.7f 56.9 70.1 815 482
Iron (mg) 18.0 20.29 89 17.4 17.9 515 17.6 184 4.5
Sodium (mg) 1,655 1,963" 1,005 1,533 1,640f 607 1,986 2,177 1,005
Potassium (mg) 3,336 3,561" 1,214 3,099 3,168f 924 2,674 2,703 721
Calcium (mg) 1,003 1,055" 360 964 932f 294 792 778 217
Phosphorous (mg) 1,569 1,688" 601 1,474 1,486¢ 434 523 1,367 334
Zinc (mg) 19.6 21.79 9.4 17.9 19.1° 73 104 11.6 4.1

2SD: standard deviation; " SFA: saturated fatty acids; SMUFA: monounsaturated fatty acids; ¢ PUFA: polyunsaturated fatty
acids; ¢Significant differences were tested by Wilcoxon sign rank test: a FFQ2 vs. 24-HRs, p<0.05; fSignificant differences

were tested by Wilcoxon sign rank test: FFQ2 vs. 24-HRs, p <0.01; 9Significant differences were tested by Wilcoxon sign

rank test: FFQ1 vs. FFQ2, p <0.05; " Significant differences were tested by Wilcoxon sign rank test: FFQ1 vs. FFQ2, p <0.01.
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KI'able 2. Reproducibility of FFQ: correlation between food groups, energy intake and nutrient intake in FFQ1 and FFQZE\

Pearson correlation coefficient Intraclass correlation coefficient
Food groups (g)
Dairy products 0.77 = 0.87 =
Eggs 0.57 = 071 =
Meat 0.69 = 0.81 =
Meat products 0.59 = 0.74 -
Fish or seafood 0.61 = 0.74 =
Vegetables 0.59 - 073 -
Potatoes 0.43 = 0.59 =
Fruits 0.65 = 0.78 =
Nuts 0.47 = 0.64 =
Legumes 0.46 - 0.62 -
Cereals 0.39 = 0.56 =
Olive oils or olives 0.63 = 0.77 =
Pastries, cakes or sweets 0.67 = 0.81 =
Seed oils 0.43 = 0.58 =
Other fats 0.64 = 0.78 =
Sauces 0.54 = 0.69 =
Soft drinks 0.57 = 0.73 =
Tea or coffee 0.08 = 0.14 =
Alcoholic beverages 0.84 - 0.90 -
Snacks 0.60 = 0.75 =
Energy and nutrients
Energy 0.60 = 0.72 =
Protein 0.56 0.60 0.69 0.66
Carbohydrates 0.55 0.46 0.70 0.58
Fiber 0.44 0.54 0.60 0.69
Fat 0.61 0.49 0.72 0.47
SFAP 0.61 0.44 0.75 0.55
MUFA® 0.67 0.55 0.77 0.61
PUFA? 043 0.29 0.56 035
Cholesterol 0.57 041 0.69 0.53
Niacin 0.56 0.60 0.69 0.70
Folates 0.54 0.43 0.67 0.56
Vitamin A 0.47 0.59 0.62 071
Thiamine 0.47 0.32 0.61 0.45
Riboflavin 0.47 0.55 0.63 0.65
Vitamin B12 0.48 0.50 0.62 0.62
Vitamin C 0.49 0.56 0.64 0.70
Iron 0.51 0.59 0.65 0.68
Sodium 0.55 0.50 0.68 0.55
Potassium 0.49 0.63 0.64 0.73
Calcium 0.62 0.74 0.74 0.81
Phosphorous 0.57 0.72 0.70 0.75

K Zinc 0.44 0.57 0.60 0.70 J

° Intakes of food groups, energy and nutrients were transformed (log, ;) to improve normality; ® SFA: saturated fatty
acids; < MUFA: monounsaturated fatty acids; ¢ PUFA: polyunsaturated fatty acids.
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KI'able 3. Gross misclassification (%) of food groups, energy and energy-adjusted nutrient distribution: classification in opposite

~

K Zinc 12

quintile or in the same/adjacent quintile in the second FFQ (FFQ2) vs. classification according to the four 24-HRs mean.
Item Lowest quintile in 24 HR and : Highest quintile in 24-HR and : Classified in FFQ2 within one
highest quintile in FFQ2 lowest quintile in FFQ2 quintile in 24-HRs

Food groups

Dairy products 12 0.0 68.9
Meat 0.0 12 70.9
Vegetables 1.2 0.0 75.6
Fruits 0.0 0.0 837
Cereals 12 0.0 721
Energy and nutrients

Energy 0.0 1.2 61.6
Protein 12 12 67.4
Carbohydrates 0.0 12 721
Fiber 0.0 12 721
Fat 12 23 68.6
SFA? 0.0 23 65.1
MUFA® 12 23 70.9
PUFA¢ 35 12 581
Cholesterol 12 0.0 67.4
Niacin 12 0.0 62.8
Folates 23 1.2 64.7
Vitamin A 35 35 61.6
Thiamine 4.7 12 651
Riboflavin 4.7 12 62.8
Vitamin B12 23 0.0 66.3
Vitamin C 9.3 9.3 40.7
Iron 5.8 1.2 55.8
Sodium 23 23 523
Potassium 23 35 64.0
Calcium L7 4.7 67.4
Phosphorous 23 23 62.8

23 62.8
/

2SFA: saturated fatty acids; "MUFA: monounsaturated fatty acids; ¢ PUFA: polyunsaturated fatty acids.

as reported by other authors'®2>1719 probably due to
the use of long lists of foods and difficulties in estimating
an accurate frequency of food consumption, as well as an
overestimation of the portion sizes®. The underestimation
of items like meat products, vegetables, and cereals could
have happened because these foods are most consumed in
the main meals, and this fact is better identified in the 24-
HRs.

The reproducibility of the FFQ was acceptable. Cade et al®
suggested a threshold of 0.4 and Masson et al.?® suggested
threshold above 0.5 as an acceptable reproducibility. For
almost all food groups Pearson correlation coefficient was

higher than 0.4 and the ICC was higher than 0.5. The highest
correlations coefficients were found for those food groups
more frequently consumed, like dairy products, meats, meat
products and fruits. The lowest correlations coefficients
were seen for tea and coffee. As the recall period of FFQ
was the year before the interview, some foods more likely to
be consumed at specific periods of the year (e.g. ice cream
in the summer and hot beverages in the winter) or more
likely to be available in food supply? could be affected by
recent past memory, increasing the recall??. This could have
happened for tea and coffee, both of them mostly consumed
during the winter, period of assessment of the last FFQ.
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Figure 2. Bland—-Altman plots showing the relationship between difference in the daily intake of (a) dairy products, (b)
fruits, (c) meat and (d) cereals estimated with FFQ2 and four 24-HRs, and the corresponding mean daily intake estimated
by the two methods.
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Figure 3. Bland—Altman plots showing the relationship between difference in the daily intake of (a) total energy, (b)
carbohydrate, (c) protein and (d) fat estimated with FFQ2 and four 24-HRs, and the corresponding mean daily intake
estimated by the two methods.
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Higher correlation coefficients for season-dependent foods
might have been observed if the two FFQs were administered
in the same season.

Two main strengths were identified in this study. To our
knowledge, this is the first study that validated both
nutrient and food intake in Argentinian adult population.
Furthermore, our analyses showed an excellent agreement
for the most representatives’ food groups of Argentinian
Guidelines (cereals, meat, fruits and vegetable, dairy
products). The Food Guidelines for Argentinian Population®
are represented by the oval healthy eating, compounded
of six food groups sorted in ascending order, reflecting the
extent to which each group should be eaten (cereal and
legumes, fruits and vegetables, dairy products, meat and
eqgs, fats and oils, sugar, sweets and cakes). Moreover,
Schejtman assessed the Latin America diet patterns, and
described the Southern Cone pattern as wheat-meat shaft;
in which the main foods of the diets are wheat, meat and
dairy products?.

On the other hand, this study has some limitations. First,
FFQ was compared to 24-HRs, which is not a gold standard.
However, dietary intake cannot be estimated without error
and the nature and magnitude of the error depends on both
the dietary data collection methodology and the subjects
studied’. Food intake assessment methods, such as 24-
HRs and dietary records, are used by 75% of the validation
studies yet®. Moreover, the nutritional composition of each
FFQ item was calculated as an average of the different
foods in a sharing group (for example: almonds, peanuts,
hazelnut, and nut for nuts); however the assumption that
each explicitly mentioned food item contributes equally to
the intake of the food group may be wrong. Additionally,
the participants of the validation study were self-selected
volunteers and not a random sample from the general
population, most validation studies are based on volunteers
yet?. Volunteer subjects are suitable for validation studies
if they do not differ from the source population in age or
gender?, and in this study they were similar to the general
population. As a method to assess food intake, the FFQ
presents a heavy reliance on long-term memory+?6%, but
this was not a limitation of this study in particular, as it
happens on every study that uses the FFQ.

The FFQ showed acceptable reproducibility and relative
validity regarding energy, macronutrients and the most
important food groups in the Argentinian diet. However,
it is important to be careful on applying this FFQ for the
evaluation of specific nutrients, especially micronutrients,
which tend to be overestimated.
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