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A B S T R A C T

Objective

This study assessed the validity of a Food Frequency Questionnaire used to assess food intake in adolescents in
Salvador, Bahia, Brazil.

Methods

Seventy adolescents enrolled in public schools aged 11 to 17 years participated in this study. The dietary intake
of the adolescents was assessed using the Food Frequency Questionnaire and the mean value of three-day food
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record, used as the reference method. The mean (and standard deviation) energy and nutrient intakes estimated
from the Food Frequency Questionnaire and food records were calculated. The paired Student’s t test was used
to determine differences between the data.

Results

Pearson’s correlation coefficient and Kappa statistics were used to measure the strength of the association
between the two instruments. There was variation in the crude unadjusted (r=0.61-0.73) and deattenuated
(r=0.33-0.99) Pearson correlation coefficients. After adjusting for energy, the crude and deattenuated coefficients
ranged from r=0.53-0.81 and r=0.27-0.99, respectively. The intake of energy and most nutrients were found
to be adequate, except for fiber (r=0.27) and calcium (r=0.33), which showed a weak correlation. Kappa
statistics showed good correlation between all values varying from r=0.47 to 0.73.

Conclusion

It is considered that an average r value greater than 0.40 indicates a good correlation, the results obtained
indicate the good ability of the Food Frequency Questionnaire to assess individuals according to their usual
intake of most nutrients.

Keywords: Adolescent. Food consumption. Validation stidies.

R E S U M O

Objetivo

Verificar a validade do Questionário de Frequência Alimentar utilizado para avaliar o consumo de alimentos
dos adolescentes em Salvador, Bahia.

Métodos

Participaram do estudo 70 adolescentes, com idade entre 11 e 17 anos, matriculados nas escolas da rede
pública. Seu consumo alimentar foi avaliado pelo Questionário de Frequência Alimentar e pela média de três
registros alimentares como método de referência. Foram estimadas as médias (desvio-padrão) da energia e dos
nutrientes extraídos do Questionário de Frequência Alimentar e dos registros alimentares. Para verificar as
diferenças foi aplicado o teste t Student pareado. Para medir a concordância entre os dois instrumentos foram
calculados os coeficientes de correlação de Pearson e estatística de Kappa.

Resultados

A análise dos coeficientes de correlação de Pearson não ajustados brutos, foi possível observar uma variação
entre (r=0,61-0,73), já nos deatenuados entre (r=0,33-0,99). Após ajustados por energia os valores brutos
variaram entre (r=0,53-0,81) e os deatenuados (r=0,27-0,99), observou-se valores adequados para energia e
a maioria dos nutrientes, com exceção da fibra (r=0,27) e do cálcio (r=0,33), que apresentaram fraca correlação.
No método de Kappa, todos os valores obtidos na análise apresentaram boa correlação, variando entre (r=0,47-
0,73).

Conclusão

Considera-se que a média dos coeficientes para boa correlação deve estar acima de 0,40, esses resultados
indicam a capacidade do Questionário de Frequência Alimentar em classificar os indivíduos segundo seu consumo
habitual para a maioria dos nutrientes.

Palavras-chave: Adolescente. Consumo de alimentos. Estudo de Validação.

I N T R O D U C T I O N

The Food Frequency Questionnaire (FFQ)
is an instrument that aims to assess the habitual

dietary intake of population groups and has the
following advantages: speed and ease of
administration and efficiency in epidemiological

practice1. It is one of the most commonly used

tools in epidemiological studies to evaluate the
relationship between diet and disease risk since
besides assessing the intake prior to the onset of
the disease, it is the most objective and the least
expensive method for large-scale population-
based studies2,3.

Although it estimates the habitual diet and
is widely used in epidemiological studies, the FFQ
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is not suited to provide information on absolute
nutrient and food intake. This is due to its
characteristics since it uses standardized measures
and a pre-established food listing, which therefore
does not include all the foods available for
consumption and thus has a relative validation1,3.

However, obtaining a valid and reliable
dietary assessment remains a challenge due to
the methodological issues to achieve satisfactory
results4,5. Inaccurate dietary measurements can
underestimate or overestimate the association
between diets and diseases. Therefore, validation
studies are very important in the evaluation of
these instruments, leading to better analysis of
the results to minimize bias4,5.

The term validity of an assessment is
generally defined as the degree to which an
instrument measures what it is supposed to
measure6. Validation studies compare the method
being tested with a reference method that reflects
the true dietary intake. Therefore, it is expected
that the instrument being tested can reproduce
the results from the reference method effectively
and reliably. To investigate the validity of the FFQ,
it is advisable to compare its results with the mean
of at least two reference method measurements1.
Thus, these instruments’ measurements can be
validated.

There is no “gold standard” method for
measuring food intake with high degree of
accuracy4. Food records are commonly used as a
reference method7. They assess the usual intake,
which does not depend on the respondent’s
memory, but adequate instructions are necessary
for filling them out to ensure greater accuracy,
particularly with respect to portion size8.

Food Frequency Questionnaire validation
studies involving children and adolescents are
still scarce in Brazil9. During childhood and
adolescence, nutritional needs are higher for
growth and development, and it is when eating
habits are established and consolidated; thus this
period of life deserves special attention, considering
the influence of cultural, economic, social, and
environmental factors10. The objective of this
study was to assess the validity of a FFQ in a

sample of adolescent students enrolled in state
public schools in Salvador, Bahia.

M E T H O D S

This study is part of the doctoral thesis
titled “Standard food intake, asthma symptoms,
and associated factors in adolescents in Salva-
dor - BA”, written in 2009, at the Institute of
Collective Health at the Universidade Federal da
Bahia (ISC/UFBA).

The sample was composed of 70 adolescents
of both genders, aged 11-17 years and enrolled
in the 6th, 7th, and 8th grades of public middle
schools in Salvador, in 2009. In this type of study,
it is recommended to include 50-100 people in
each demographic group1,4,11. The exclusion
criteria adopted included students who were on
a restrictive diet, pregnant girls, nursing mothers,
and those who had not responded to the food
records and the food frequency questionnaire.
Among the 84 adolescents who had responded
to the FFQ and the three food records, only those
who provided complete responses in both
instruments remained, totaling 70 students. They
are part of a wider research involving 1,330
adolescents enrolled in 21 state public schools in
Salvador. The sample size was determined with a
confidence interval of 95% and a maximum
allowable error of 3%.

The adolescents’ parents or guardians who
agreed to their child’s participation in the study
signed an informed consent form; the illiterate
signed it with their fingerprint. The present study
was approved by the Research Ethics Committee
of the Institute of Collective Health, UFBA) (Resolution
nº 002/08 CEP/ISC).

The interviews were conducted at different
times. Initially, the adolescents entered the foods
for the first day of the 3-day food record. In the
second interview, they entered the foods for the
second day and filled out the FFQ. In the third
interview, they entered the foods for the third
and last day following a 15-day interval between
each interview. Before data collection, all
participants were well informed about the
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instruments to be used and were adequately
instructed how to complete them by a nutritionist
and highly trained technicians. It is worth to
mention that these students eat at school, and
thus they had to record the foods eaten during
the school day. The interviews (including the
questionnaire completion) were conducted
between July and December 2009.

Widely used in several studies8,12, the food
record was used as the reference method to
validate the FFQ. The food records were applied
during three interviews, with a 15-day interval
between them. One of the food records was
applied before the design of the FFQ in order to
determine the food type, frequency, and average
amount consumed by the adolescents. Therefore,
in the first interview, the students responded to
the first food record. After eight days, a telephone
contact was made to schedule the second food
record and the FFQ, which was applied after 15
days of the first interview; and finally, the third
food record was applied 15 days later. The food
items selected in the food records were included
in the FFQ so that the instrument used would
closely reflect the reality of the individuals studied,
considering the foods with the highest frequency
of consumption in this age group.

The Food Frequency Questionnaire results
and the mean values of the three-day food record
were compared to perform the validation of the
food frequency questionnaire used. As for the
identification of the participant adolescents,
demographic information about gender, age, and
education level was collected.

The food record contained three columns:
a) meal - time; b) type of food consumed, and c)
amount in household measure. The participants
should enter data in these columns. The food
items were classified into ten food groups: sugar
and sweets in general; salty snacks and salty
dishes; oil and vegetable fats; dairy products; meat
and eggs; cereals, roots, and tubers; vegetables;
fruits and other foods, totaling 97 food items.
The FFQ included the following categories: a)
never/almost never; b) 1-3 times/month; c) once/
week; d) 2-4 times-week, e) ≥4 times/week and

the number of times/day13. The food record data
were entered directly into the nutritional analysis
software program, and the FFQ data were firstly
converted into intake in grams or milliliters/day
(portion sizes) using an Excel (Microsoft Corporation,
Redmond, Washington, United States) spreadsheet
by multiplying the frequency by the portion size
and dividing by the number of days in the month.
The total energy, carbohydrates, proteins, lipids,
fiber, zinc, magnesium, calcium, iron were
determined for the FFQ and for each one of the
food records.

Based on tables and household measures14-16

and standards reported in previous studies14, the
data obtained were converted into household
measures (weight and volume units) in order to
calculate the daily intake of the foods entered in
the FFQ and food records. Information about food
dishes or food items entered by the participants
that were not included in the existing tables was
obtained from local markets. The frequency of
each FFQ food item was then converted into daily
consumption. The macronutrients total energy,
carbohydrates, lipids, proteins, fibers; zinc, calcium,
magnesium and iron through were then analyzed
using the software Virtual Nutri (version 1.0,
Universidade de São Paulo, São Paulo, Brazil)17.

The Kolmogorov-Smirnov test was initially
performed to assess the adherence of the data
to the normal distribution. Any variables that were
not normally distributed, p≥0.05, were excluded;
only normally distributed variables were considered
in the analysis. Descriptive analysis included
calculation of the mean (and standard deviation)
energy and nutrient intakes estimated from the
FFQ and food records. The paired Student’s t test
was used to compare the mean energy and nutrient
intakes of the FFQ and the food records.

Pearson’s correlation coefficients and Kappa
statistics were used to measure the strength of
the association between the two instruments (FFQ
and food record). Nevertheless, the validity of the
instrument can be performed using various
methods and procedures aiming to measure the
relationship between the dietary assessment
method used and a reference method1.
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In order to verify the validity, the food
records’ measures were compared with those of
the FFQ. Energy and crude nutrient Pearson’s
correlation coefficients were calculated and
adjusted for energy using the residual method.
Linear regression analysis was performed with the
nutrients as the dependent variable and total
energy as the independent variable, resulting in
new variables without the influence of energy6.

Moreover, due to the importance of intra-
individual variation in determining the validity of
the instrument, the ratio of the intra- to inter-
individual variation should also be considered6.
In this type of analysis, the attenuation of
correlation coefficients can occur due to the
day-to-day variation in food intake between the
subjects thus requiring the correction of the values
of the three food records. In this process, called
deatenuation, the following equation is used:
rv= ro(1 + ë/n) ½, where rv is the true correlation,
ro is the observed correlation between the FFQ
and the mean value the food records, ë is the
ratio of intra- and inter-individual variation, and
n is number of replicates (recalls). Correlation
coefficients between 0.4-0.7 indicate good
correlation, i.e. good concordance6. All analyzes
were performed adopting a significance level of
5%. The nutritional analysis software program
data were analyzed using the Stata (Stata
Corporation, College Station, Texas, United States)
version 11.

R E S U L T S

Of the 70 adolescents who participated
in this study, 47 were females and 23 were males,
and the average age was 14 years. It was observed

that the energy intake estimated from the FFQ
was similar to that of the food records. Among
the nutrients evaluated, there was a significant

difference in the mean lipid intake between the
two dietary assessment methods (-3.1 p=0.015).
There was no significant difference in the mean
zinc intake between the two methods used (0.00
p=0.988) (Table 1).

The crude and deattenuated Pearson
correlation coefficients between the FFQ and the
food records, adjusted for energy and corrected
for intra-individual variation, are shown in Table
2. The analysis of the crude correlation coefficients
indicated adequate energy and nutrient intake
for both the unadjusted and energy-adjusted
coefficients (r=0.61-0.73); the total energy intake
(r=0.61), carbohydrates (r=0.67), proteins
(r=0.65), lipids (r=0.64), fibers (r=0.63), zinc
(r=0.69) magnesium (r=0.72), calcium (r=0.69),

and iron (r=0.73). The energy-adjusted coefficients
ranged from r=0.53-0.81, carbohydrates (r=0.81),
protein (r=0.62), lipids (r=0.81), fibers (r=0.53),
zinc (r=0.67), magnesium (r=0.67), calcium
(r=0.66), iron (r=0.68); all results indicated
good correlation6. The analysis of the effect

Table 1. Mean (and standard deviation) energy and nutrient intakes and difference between the mean values estimated from the

Food Frequency Questionnaire (FFQ) and the three-day food record used to assess adolescents in Salvador (BA), Brazil, 2009.

Energy

Carbohydrates

Proteins

Lipids

Fibers

Zinc

Magnesium

Calcium

Iron

Nutrients

2,318.5

0,349.9

00,75.0

00,68.5

00,17.2

000,6.3

00,176.5

00,536.0

00,27.9

836.7

143.6

034.5

035.5

011.5

001.7

105.6

281.5

020.9

FFQ

M SD

2,329.6

0,345.1

00,76.4

00,71.6

00,15.4

000,6.3

0,162.9

0,531.6

00,26.1

650.9

099.1

026.1

026.4

006.9

003.3

060.5

184.7

013.4

Food record

M SD

-11.1

-87.8

0-1.4

0-3.1

0-1.8

0-0.0

-13.6

0-4.4

-01.9

0.892*

0.717*

0.660*

0.015*

0.106*

0.988*

0.133*

0.856*

0.276*

pDifference

between means

Note: *Statistically significant value (p<0.05);

M: Mean; SD: Standard Deviation.
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of intra-individual variation showed reduction in
the crude coefficients and all nutrient coefficients,

with the exception of protein and zinc coefficients,
which increased. After adjusting for energy,
fiber (r=0.27) and calcium (r=0.33) showed
weak correlation. Kappa statistics showed good
correlation between the nutrient intake values,
varying from r=0.47 (energy) to 0.73
(carbohydrates and iron):  carbohydrates (r=0.73),
protein (r=0.65), lipids (r=0.64), fibers (r=0.63),
zinc (r=0.69), magnesium (r=0.72), calcium
(r=0.69), and iron (r=0.73); all coefficients showed
good correlations.

D I S C U S S I O N

The comparison between the mean energy
and nutrient intakes estimated from the FFQ and
the food records show that there were no
statistically significant differences in the intake of
energy, macronutrients, and micronutrients analyzed,
except for the lipids. As for the nutrients, the
differences observed were smaller than those of
other studies5,18.

The results of crude Pearson correlation
coefficients and kappa statistics indicate an
acceptable energy and nutrient intake, showing
concordance between the dietary assessment
method used and the reference method. The
validation of the FFQ in the population studied
showed consistency of the estimates for most
nutrients analyzed, with strong associations19.

Validation studies may contain random or
systematic errors, which may lead to intra- and
inter individual variations, due to the FFQ and food
record measurements accuracy and other data
collection errors.

The correlation coefficients may also vary
depending on the FFQ used2; the amount of food
and nutrients obtained from various sources can
lead to different results6. The correlation coefficients
may increase when the variability in nutrient
intake is related to energy intake, but they may
decrease when this variability depends on
systematic errors due to under or overestimation
of food intake by individuals2,5,20.

The correlations between dietary intake
estimates from the FFQ and reference methods
are often in the range from 0.3-0.7, which suggests
errors21. According to Willett6, the association
between dietary assessment data in epidemiological
studies is relatively weak, usually less than 0.2.
Therefore, the associations found may not be real
due to inaccurate dietary measurements.

Therefore, some adjustments are needed
to minimize potential errors. With regard to the
energy adjustment and correction of the variability
of the estimates, there was a decrease in the
associations between the intake of carbohydrates,
lipids, fiber, magnesium, calcium, and iron, but
there was an increase in the association between
the intake of energy, protein, and zinc. A decrease
in the correlation coefficients after the adjustments
were also observed in the validation studies

Table 2. Pearson correlation coefficients and Kappa values between the Food Frequency Questionnaire and three-day food record.

Salvador (BA), Brazil, 2009.

Energy

Carbohydrates

Proteins

Lipids

Fibers

Zinc

Magnesium

Calcium

Iron

Nutrients
Unadjusted

0.61

0.67

0.65

0.64

0.63

0.69

0.72

0.69

0.73

0.65

0.34

0.65

0.35

0.33

0.99

0.49

0.35

0.42

Crude Deattenuated

Energy-adjusted

-

0.81

0.62

0.81

0.53

0.67

0.67

0.66

0.68

-

0.41

0.63

0.45

0.27

0.99

0.46

0.33

0.40

Crude Deattenuated

Kappa Statistics

0.47

0.73

0.65

0.64

0.63

0.69

0.72

0.69

0.73

0.0000

0.0000

0.0000

0.0000

0.0001

0.0000

0.0000

0.0001

0.0000

Kappa p
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conducted by Lima et al.2,  who used an FFQ and
four 24-hour recalls, as well as the paired t test
and Pearson correlation coefficients to compare
the mean nutrient intake. Marchioni et al.22,
assessed the validity of a food frequency questionnaire
using the Bland-Altman method.

In the present study, the deattenuated
Pearson correlation coefficients were higher for
zinc intake (0.99). Despite having good levels
(greater than 0.4), the correlation coefficients of
carbohydrates, lipids, magnesium, and iron reduced
after adjusting for energy and correction of
variability. The correlation coefficients of fiber and

calcium, despite having weaker correlations,
ranged between 0.27-0.33, respectively, after
energy adjustment and variability correction and

were thus close to the minimum ideal value (0.40).
In general, correlation coefficients greater than
0.7 are rarely found in dietary validation studies,
probably due to the inherent complexity of diet
that cannot be fully captured a structured
questionnaire23.

Unlike what was found in the present
study, in a study that was carried out in Guatemala
on the validation of a similar FFQ, the assessment
of the mean value of the three-day food record
indicated overestimation of the intake of all
nutrients analyzed24. In a study carried out in
Salvador, Matos et al.10 assessed the validity of a
FFQ used to assess food intake in children and
adolescents aged from 4-11 years old. These
authors found that the Pearson correlation
coefficients decreased after energy adjustment
for most nutrients. This is a common behavior
after adjusting for energy in this type of study;
however, some studies have reported an increase
in the correlation coefficients2,18.

Slater et al.25 conducted a study to validate
a 76-item semi-quantitative FFQ in a population
of adolescents in São Paulo (SP), Brazil. The sample
was composed of 200 private school adolescent
students. The authors found great variability in
the dietary intake of these adolescents, with high
rates of variability for cholesterol, retinol (vitamin
A), and vitamin C. The Pearson correlation coefficients,

after being adjusted for energy and corrected for
variability ranged between 0.10-0.72 among
female students and between 0.16-0.91 among
male students. The average correlation coefficient
for the entire population studied was 0.5223. In
another validation study conducted in Brazil,
Fornes et al.26 found an average correlation
coefficient of 0.50 for a population of adults; the
same value that was found in the present study
(0.50) for energy-adjusted coefficients.

In a study carried out with adolescents in
Kelantan (Malaysia), the energy-adjusted Pearson
correlation coefficients for energy and nutrient
intake between two methods ranged from 0.22
(zinc) to 0.68 (calcium), with an average value of
0.4327. Shatenstein et al.28, in a comprehensive
study carried out in France and England with
children and adolescents aged 7 to 18 years,
found that the Spearman correlation coefficients
between the tested method and the reference
method were positive, ranging from 0.22 (vitamin C)
to 0.57 (saturated fat).

In a validation study conducted with
adolescents by Henn et al.29 in Porto Alegre (RS),
Brazil, the unadjusted Pearson correlation
coefficients between the two food consumption
methods used (FFQ and 24-hour recall) ranged
from 0.31 (vitamin E) to 0.57 (calcium). The increase
in the deatenuated and energy-adjusted coefficient
can be due to day-to-day variation in food intake,
especially for fibers, calcium, folate, and Vitamin
A and C. The correlations found were within the
acceptable limits for variation (0.4 to 0 7) for 4 of
the 8 nutrients analyzed.

Daily variation in frequency of food
consumption and portion size can lead to variability
in responses2; therefore their influence was taken
into account in the present validation study. The
attenuation of correlation coefficients observed
can be explained in part by the intake-related bias
resulting from an error in the estimation from the
FFQ compared to that of the reference method,
which is due to the time used for data collection
and difference in the conversion of dietary
information into the nutrient data between the
methods used.
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Validation studies involving food records
and FQQ may have some limitations related to
both the respondents and the interviewer. The
respondents may provide inaccurate information
about their eating habits by under- or over-reporting
food intake to facilitate food record and
questionnaire completion. Other limitations of this
type of study are related to their high cost and to
the fact that the instruments require longer time
to answer and illiterate respondents cannot fill
them out, and thus it depends largely on their
collaboration. Interviewers can also collect
information and record these data, and therefore,
they can also analyze them incorrectly. In general,
studies on dietary intake assessment may contain
random or systematic errors, which may lead to
intra- and inter individual variations6,8.

As for the validity of the FFQ, the crude
correlation coefficients found are comparable or
higher than those reported in the literature.
Energy adjustment led to a reduction in the
correlation coefficients, which is in agreement
with other research findings29.

Kappa values were shown to be statistically
homogeneous and among the nutrients analyzed,
energy had the lowest value, which is expected
since energy variability is higher due to the fact it
is obtained from various nutrients. A study
involving adolescents found Kappa values lower
than those obtained in the present study22.
However, another study, carried out in São Paulo,
also involving adolescents aged between 11-15
years, obtained kappa values similar to those of
the present study30.

Accurately assessing dietary intake in
epidemiological studies is still a major challenge
for researchers due to lack of validation studies
on dietary assessment instruments in adolescents
in Brazil. It is well known that any single FFQ used
in a particular population may not reflect its
performance in a different population; thus, it
should always be assessed for each different
population. Therefore, it is necessary to study new
techniques and methods to correct for measurement
errors seeking new alternatives to make the FFQ
a more appropriate and reliable instrument.

C O N C L U S I O N

The results obtained indicate that the FFQ
has reasonable validity for assessing the intake
of most nutrients available and consumed by
adolescents in Salvador (BA), Brazil, except for
the intake of fiber and calcium, which showed
weak correlation using Pearson correlation
analysis. The Kappa values also indicate it as a
valid Instrument for the assessment of the
nutrients analyzed. These data show that the FFQ
used is suitable to collect information about the
dietary intake of adolescents, and thus it can be
used in epidemiological studies aimed at assessing
the dietary intake of this specific population in
regions with similar diets.
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