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Short Communication

Validity and reproducibility of a food frequency
guestionnaire (FFQ) for dietary assessment in Malay

adolescents in Malaysia

Abdullah Nurul-Fadhilah BSc, Pey Sze Teo BSc, Leng Huat Foo PhD

Program of Nutrition, School of Health Sciences, Universiti Sains Malaysia, Health Campus, Kubang Kerian,

Kelantan, Malaysia

Background: Food frequency questionnaire (FFQ) must be tailored to the target populations because dietary hab-
its vary within the populations due to differences in cultural and lifestyles practices. Limited information is avail-
able to assess the validity of FFQ used among Malaysian adolescents. Objective: To construct the validity and re-
producibility of a newly developed FFQ in assessing habitual nutrients intake over the past year of 170 Malay ad-
olescent boys and girls in Kelantan, Malaysia. Methods: The FFQ that consisted of 124 food items was assessed,
whereas three days of 24-hours dietary recalls (DR) was administered as the standard criteria method. Results:
Estimated mean intake for most nutrients assessed by the FFQ were higher as compared to the three DRs
(p<0.05). Pearson correlation coefficients for energy-adjusted nutrients intake between both methods were ranged
from 0.22 (zinc) to 0.68 (calcium) with a median r-value of 0.43. The cross classification of quartile analysis
showed that most nutrients were classified into the same or adjacent quartiles (median=52.7%). For the repro-
ducibility of FFQ, the correlation of nutrients ranged from 0.43 for carotene to 0.86 for total fat intake (me-
dian=0.67), after adjusting for total energy intake. Conclusion: The newly developed dietary FFQ is a relatively
good and valid tool in assessing habitual nutrients intake for the past year among Malay adolescents in Malaysia.
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INTRODUCTION

It is well established that dietary factors play a pivotal
role in promoting and maintaining good health and gen-
eral well-being of the population. Assessment of dietary
nutrient and eating pattern of children and adolescents
have received greater attention due to increasing evi-
dences showing the positive relationships between habit-
ual dietary intakes during growing years and the risk of
chronic diseases development in their current and adult-
hood life."? Moreover, rapid changes and alterations of
eating behaviour is observed in growing years, which
attributed to rapid physical growth spurts and influences
from external peer and environment factors.>* Therefore,
such understanding of alterations in dietary nutrient pat-
terns and behaviours in children and adolescents is of
particular importance because eating pattern and behav-
iours established during these growing years could deter-
mine the quality of diet and health outcomes later in their
life.”*

Several dietary assessment methods such as weighing
food record, 24-hour dietary recalls, dietary history record
and food frequency questionnaire (FFQ) are used to as-
sess dietary nutrients intake in epidemiological study set-
tings, in which none of these methods has particularly
high accuracy in assessing habitual dietary intake due to
random and systematic measurement errors.” Although
the weighed food record method has often been regarded
as dietary criteria reference method for estimating the

usual nutrient intakes, this methods is highly time con-
suming and requires high compliance from the partici-
pants, that often tends to cause under-reporting.>® On the
contrary, FFQ seems to be more practical to use in the
epidemiological setting because it is relatively easy to use,
inexpensive and able to collect reliable information on
average nutrient intakes over an extended period with
limited of resources.”’ Furthermore, formulation of the
FFQ must be tailored to the target populations due to var-
ying dietary practice habits across populations of different
ethnicity, social, and cultural practices.””* Therefore,
designing of specific FFQ for target populations is par-
ticularly important in order to increase the accuracy and
precision of the estimated nutrients intake over the de-
fined study period, to assess the relationships of dietary
nutrient factors on health and/or disease outcomes.™® It is
generally agreed that assessment of dietary nutrients in-
take in any population is often complicated by the diffi-
culty of collecting accurate and reliable dietary informa-
tion from participants,® whereby an additional dimension
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of difficulty is found in children and adolescents due to
their limited cognitive and memory ability to recall the
types of food consumed and the portion size served.’

To our best knowledge, there is no much published in-
formation pertaining to the validity and reproducibility of
this FFQ method used in children and adolescents in Ma-
laysia, despite of the two validation studies in adult and
an elderly population.'” " Therefore, the aim of the pre-
sent study was to construct the validity and reproducibil-
ity of the newly developed dietary FFQ tool in assessing
the habitual dietary intake over the past year among ado-
lescent boys and girls of Malay origin in Kelantan, Ma-
laysia.

PARTICIPANTS AND METHODS

Participants and study design

A total of 170 participants were recruited by random
sampling of two secondary schools located in Kelantan,
where each participant was required to undergo two dif-
ferent phases of the study. First, participants were re-
quired to complete a self-administrated FFQ and three 24-
hour dietary recalls comprising of two weekdays and one
weekend day. Second, they were asked again to complete
another FFQ one week after the first FFQ was adminis-
tered. All dietary assessments were conducted from early
February until April in 2009. The study was approved by
the Human Ethics Review Committee of the Universiti
Sains Malaysia (USM) for human studies and written
informed consent was obtained from both participants and
parents or guardians prior to the study.

Dietary assessment methods -Development of the FFQ
The FFQ was developed based on the list of foods and
beverages obtained from the dietary pilot study of 100
Malay adolescent boys and girls in Kelantan, whose were
interviewed in person by trained nutritionist on common
foods and beverages consumed in several consecutive
days, namely school days and weekends for 2 months,
from early October until the end of November in 2008.
The detailed food and beverage items were taken
throughout the day such as foods consumed in their
school canteen, and outside from home were obtained.
Moreover, additional information of typical foods con-
sumed during snacking was also gathered, since snacking
is commonly found practiced by adolescents in Malay-
sia.'? All food items gathered from all participants were
then categorised into 15 common food pattern groups
namely, rice and noodle dishes, cereal and wheat-based
food, meat and poultry, seafood and shellfish, milk and
dairy products, egg, nut and legume, tuber, vegetables,
fruits, local deserts (kuih-muih), fast food, snack foods,
spread and sauce, and beverages. In addition, some sea-
sonal local fruits those are common, such as: durian, ram-
butan, mangosteen and mango were also included. At the
end of the pilot study, a total of 124 food items were iden-
tified and included into the newly developed FFQ, which
covers the most common foods consumed throughout the
year due to its availability and accessibility all year round
in Malaysia, except for some seasonal local fruits.
Participants were asked to recall the foods they con-
sumed and then recorded their usual frequency of intake,
as well as portion size served for each food items listed in

the FFQ based on specific food item groups. During die-
tary assessment, a comprehensive list of food photos
model and common household measures (plates, bowls
and spoons of serving size) were used to help participants
to quantify food items with the assistance of trained inter-
viewers. A completed FFQ was then re-checked by the
trained nutritionist for completeness and accuracy. Addi-
tional information were further obtained from participants
to ensure that each participant understood each food items
in the FFQ.

Three days of the 24-hour dietary recalls assessments
The 24-hours dietary recall method (DR) was used as a
criteria reference method since it is considered as one of
the best self-reported dietary assessment methods avail-
able in children and adolescents'” and also because of its
simplicity, and ease of administration compared to a
weighed food record method for multiple days.>” The DR
method was administered for 3 days, consisted of two
weekdays and one weekend day in order to minimise the
day-to-day variability of an individual’s dietary intake
during school days and the weekend. Each participant
was required to report detailed descriptions of any food
and beverages consumed in the assigned day. Any in-
complete or missing information was further verified and
obtained from the participants by the interviewer.

Statistical analysis

The energy and all nutrients were calculated using the
Nutrient Composition of Malaysian Foods."* Since there
are several micronutrients that are unavailable in the Ma-
laysian nutrient composition database; such as cholesterol,
vitamin D, vitamin K, magnesium, zinc and folate, the
content of these nutrients value were obtained from the
USDA food composition database.”” All the variables
were tested for normality by the Kolmogorov-Smirnov
test and test of homogeneity of variance before any statis-
tical comparisons were made. Since almost all nutrient
intakes were not normally distributed, all nutrients were
then log transformed prior to further statistical analyses.
Descriptive statistics of daily nutrients calculated from
the FFQ and three DRs were presented as mean values +
SD, and any differences as mean = SEM for all variables,
unless otherwise indicated. Ratio of the FFQ to the three
DRs was calculated as each nutrient derived from FFQ
divided by each nutrient estimated from the three DRs. A
bivariate analysis of the paired t-test was used to examine
the differences of nutrient intakes estimated from both
FFQ and the three DRs. The crude Pearson correlation
coefficients test was used to determine the validity of this
newly developed FFQ against the three DRs as criteria
reference method, and correlation coefficients, adjusted
for total energy intake by residual method,” was also
computed. A cross-classification of quartiles analysis was
used to determine the percentage of participants correctly
classified in terms of nutrients intake into quartile catego-
ries, based on the distribution data for both newly devel-
oped FFQ and the three DR. Extreme quartile was de-
fined as when the mean nutrient intake was categorised
into opposite quartiles by the two methods (ie difference
within more than two quartiles). All Statistical analysis
was performed using the SPSS for windows version 18.0
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and statistical significance for all the tests was defined at
p-value <0.05.

RESULTS

Nutrients intake from the FFQ and three DRs

A total of 170 Malay adolescents, comprising of 85 boys
and 85 girls completed both the FFQ and the three DRs.
Table 1 shows the estimated nutrients intake accessed by
both FFQ and DRs. In general, nutrient intake estimated
by the FFQ showed slightly higher values than that from
the three DRs, ratio of the FFQ to DRs were almost simi-
lar for total energy, carbohydrates, fat, iron, magnesium,
potassium, sodium, retinol, vitamin A, niacin, vitamin C
and folate. Crude correlation coefficients values for mac-
ronutrients ranged from 0.46 for protein to 0.64 for fat,
and for micronutrient were ranged from 0.17 for zinc to
0.67 for calcium, with a median r-value of 0.38 (Table 2).
However, the r-values of the correlation coefficients for
most nutrient intakes between the methods slightly im-
proved to an overall median r-value of 0.43, when en-
ergy-adjusted correlation analysis of nutrients was com-
puted. In general, agreement between all macronutrients
based on the Pearson correlation coefficients was rela-
tively good with all r-values of >0.50; and for the micro-
nutrients, a relatively moderate to good estimates of mi-
cronutrients assessed (energy-adjusted r-value >0.35),
was obtained for the FFQ when compared to the reference

dietary method, except for zinc, niacin, folate and fibre.
Quartile categorisation of nutrient distribution used to
examine the agreement of all nutrients intake in the cross-
classification of participants between the FFQ and DRs
are presented in Table 3. On average, the exact agreement
for the macronutrients ranged from 51.1% to 75.3%, and
that for micronutrients ranged from 48.3% to 69.4%, with
the median percentage of 52.7%. On the contrary, mis-
classifications in opposite extreme quartiles were found to
be high in phosphorus, zinc, vitamins B-1, B-2, niacin,
folate and fibre, ranging from 4.7% to 10.4%.

The reproducibility of the newly developed FFQ tool
was assessed using the Pearson correlation coefficient
after an one-week interval The crude Pearson correlation
coefficients values for macronutrients ranged from 0.59
for protein to 0.85 for fat; and for micronutrients, it
ranged from 0.40 for carotene to 0.79 for magnesium,
with an overall median r-value of 0.64. However, the
correlation coefficients r-values improved significantly
for both macronutrients and micronutrients intake when
these nutrients were adjusted for total energy intake (r-
value 0.63 for protein to 0.86 for fat, and from 0.43 for 3-
carotene to 0.83 for magnesium, respectively). In general,
the agreement between all nutrients estimated by both
FFQ administered 1-week apart showed a satisfactory
agreement with the correlation r-value for all nutrients
found to be more than 0.30.

Table 1. Estimated daily nutrients intake assessed by food frequency questionnaire (FFQ) and 3 days 24-hour dietary
recalls (DRs) among Malay school-aged adolescents in Kelantan

FFQ/3 days DR

FFQ 3 days DR ratio
Mean=SD' Median (95% CI)* Mean+SD Median (95% CI) Mean+SD
Energy (kcal)® 1964+442 1926 (1005-2774) 1930+428 1944 (1019-2718)" 1.0+0.1
CHO (g)° 220459 217 (102-348) 216471 219 (110-348)" 1.1+0.3
Protein (g)° 72.9+20.8 74.0 (32.3-107) 71.8+17.3 71.7 (23.8-105) 2.7£7.6
Fat (g)' 99.7+15.2 97.2 (70.0-121) 97.0+13.4 99.5 (70.2-120)" 1.0£0.3
Ca (mg)’ 379+131 380 (118-597) 268+131 233 (102-590)° 1.6+0.7
Fe (mg)} 15.0+2.6 15.2 (10.2-19.6) 14.9+2.6 14.9 (10.0-20.9) 1.0+0.2
Mg (mg)'" 241489 240 (100-390) 219+75 235 (101-378)" 1.120.2
Phosphorus (mg)® 450+244 415 (104-890) 5264240 521 (111-983)" 1.1%0.9
Potassium (mg) 390+192 377 (102-790) 470+243 454 (102-991)" 1.1+0.9
Na (mg)® 4144207 368 (110-882) 478+247 417 (100-992)" 1.1+0.9
Zn (mg)' 6.9+4.3 5.7 (1.0-19.7) 3.6£2.5 2.8 (0.75-8.8)" 3.243.3
Cu (mg)'" 0.5+0.3 0.4 (0.1-1.4) 0.3+0.2 0.2 (0.01-1.0)" 3.443.0
Retinol (ug)® 1547+336 1483 (1016-2176) 14264358 1398 (699-2149)° 1.1+0.3
Carotene (ug) 15474332 1515 (1011-2186) 12214394 1193 (623-2186)" 1.4+0.5
RE (ng)’ ‘ 16754324 1620 (1186-2326) 1528+362 1503 (793-2326)" 1.240.3
Vitamin B-1 (mg)* 1.0+0.7 0.9 (0.2-4.9) 0.3+0.3 0.2 (0.1-0.9)" 7.3+11.2
Vitamin B-2 (mg)® 1.4+0.7 1.2 (0.3-3.4) 0.4+0.3 0.3 (0.01-1.6)" 7.049.3
Niacin (mg)® 15.943.3 16.0 (10.1-22.9) 12.6+1.8 12.0 (10.1-18.3)" 1.3+0.3
Vitamin C (mg)® 10159 87 (24-242) 76+26 75 (30-119)° 1.4+0.9
Folate (ug)'" 147+77 126 (50-343) 128+59 113 (50-219)" 1.4+1.1
Vitamin D (ug)'" 0.5+0.4 0.3(0.1-3.2) 0.3+0.3 0.2 (0.0-1.0)" 1.6+1.3
Vitamin K (ug)'" 42425 3.6 (0.1-9.8) 3.242.3 2.7 (0.0-9.9)" 1.7+1.4
Fibre ()} 3.842.4 3.0 (1.0-9.7) 3.4+2.3 2.8(0.0-11.9) 2.747.6
Cholesterol (mg)* 231475 220 (104-398) 201+69 199 (109-359)" 1.240.4

SD - standard deviations *CI - confidence interval

*Nutrient intake was analysed by Malaysian nutrient composition database

"*Nutrient intake was analysed by USDA food database

*Significantly different from the value of the FFQ: Paired t-test on log transformed values, p<0.05
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Table 2. Validity and reproducibility of food frequency questionnaire (FFQ) by Pearson correlation coefficients in
Malay school-aged adolescents in Kelantan"

FFQ vs. three 24-hour dietary recalls "' FFQ vs. 2" FFQ
r r
Unadjusted Energy-adjusted Unadjusted Energy-adjusted

Energy ( keal) 0.50" - 0.70" -
CHO (g) 0.54" 0.58" 0.77" 0.79"
Protein (g) 0.46" 0.49" 0.59™ 0.63"
Fat (g) 0.64" 0.64" 0.85™ 0.86"
Ca (mg) 0.67" 0.68" 0.67" 0.79"
Fe (mg) 0.62" 0.65" 0.65" 0.65"
Mg (mg) 0.66" 0.66" 0.79" 0.83"
Phosphorus (mg) 0.33" 0.36™ 0.74" 0.74™
Potassium (mg) 0.38™ 0.40™ 0.66" 0.67"
Na (mg) 037" 0.43" 0.46" 0.54™
Zn (mg) 0.17 0.22" 071" 0.71"
Cu (mg) 0.35" 0.40™ 0.59" 0.61"
Retinol (ug) 0.34" 037" 0.44™ 0.46"
Carotene (ug) 0.35" 0.45" 0.40™ 0.43"
RE (ug) 0.34" 0.35" 0.44™ 0.44™
Vitamin B-1 (mg) 0.23" 0.35" 0.75" 0.79"
Vitamin B-2 (mg) 0.22" 0.35" 0.59" 0.59™
Niacin (mg) 0.18™ 027" 0.64" 0.64™
Vitamin C (mg) 0.39™ 0.47" 0.59" 0.69"
Folate (ng) 0.19 0.27" 0.55" 0.56"
Vitamin D (pg) 0.49™ 0.54™ 0.64" 0.71"
Vitamin K (pg) 0.47" 0.49™ 0.61" 0.69”
Fibre (g) 0.18 0.29™ 0.60" 0.67"
Cholesterol (mg) 0.51" 0.51" 0.79" 0.79"
Median 0.38 0.43 0.64 0.67

TAll data based on log-transformed values
Correlation is significant at the 0.01 level (2-tailed)

Table 3. Cross classification of quartiles by 124 food items listed food frequency questionnaire (FFQ) and three 24-
hour dietary recalls (DRs) in Malay school-aged adolescents in Kelantan'

FFQ/ DRs
% in the same quartile* % in adjacent quartiles® % in extreme quartiles’'
Energy ( kcal) 68.3 31.1 0.6
CHO (g) 51.1 47.9 1.0
Protein (g) 59.2 38.0 2.8
Fat (g) 75.3 24.6 0.1
Ca (mg) 52.4 44.7 29
Fe (mg) 68.2 28.1 3.7
Mg (mg) 56.4 424 1.2
Phosphorus (mg) 69.4 25.9 4.7
Potassium (mg) 64.1 329 3.0
Na (mg) 48.8 483 29
Zn (mg) 60.0 29.4 104
Cu (mg) 49.3 47.0 3.7
Retinol (pg) 51.2 44.8 4.0
Carotene (ug) 52.9 43.0 4.1
RE (ng) 50.1 46.5 34
Vitamin B-1 (mg) 50.8 44.7 4.5
Vitamin B-2 (mg) 48.5 47.0 4.5
Niacin (mg) 48.8 43.0 8.2
Vitamin C (mg) 57.3 39.2 3.5
Folate (ug) 50.6 40.2 9.2
Vitamin D (ug) 48.3 493 24
Vitamin K (ng) 51.7 45.6 2.8
Fibre (g) 67.0 23.0 10.0
Cholesterol (mg) 60.0 37.4 3.7
Median 52.7 42.7 3.6

TAll data based on log-transformed, unadjusted intake values

“The two methods categorised nutrient intake into the same quartile

The two methods categorised nutrient intake into adjacent quartiles (difference within two quartiles)

T he two methods categorised nutrient intake into extreme quartiles (difference within more than two quartiles)
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DISCUSSION

A FFQ for adolescents, which compromised of 124 food
items have been developed as a dietary tool to estimate
the habitual dietary intake over the past year. When com-
paring individual nutrients intake, the mean nutrient val-
ues from this newly developed FFQ was slightly higher
than that obtained with the three DRs. The correlation
coefficients between the newly developed FFQ and the
DRs varied considerably between nutrients after adjusted
for total energy intake, which ranged from 0.49 to 0.64
for macronutrients and 0.22 to 0.68 for micronutrients. In
addition, reasonably good agreement was found between
test-retest of the newly developed FFQ tool, which ranged
between 0.63 to 0.86 for macronutrients, and between
0.43 to 0.83 for vitamins and minerals.

The present study showed that nutrients intake esti-
mated from the FFQ was slightly higher than that from
the three DRs, which is in line with other studies carried-
out in adolescents of similar age, irrespective of the days
of assessment.'®'” The mean ratio of FFQ to the DRs for
most nutrients intake ranged from 1.0 for energy to 7.3
for vitamin B-1, suggesting that the difference of most
nutrient calculated from both dietary methods were small.
The validity of the newly developed FFQ was further
examined by comparing the estimated intake values of all
nutrients from the FFQ against the three DRs. Significant
correlations for all macronutrients such as total energy
(r=0.50), carbohydrate (r=0.54), protein (r=0.46) and fat
(r=0.64) were found, suggesting that the FFQ provides
good estimates of macronutrients as compared with the
dietary reference method used. These associations are
consistent with several studies carried-out in adolescent
populations.®' In terms of micronutrients intake, the
correlation values between both dietary methods were
found to be moderate to good (r >0.35), when energy-
adjusted nutrients value were computed, which ranges
from 0.35 to 0.68. In contrast, low correlation was found
for zinc, niacin, folate and fibre. Such low correlation
coefficient values of these micronutrients are also compa-
rable with two studies carried-out among Australian and
Japanese adolescents,” but the present findings were low-
er than that of several studies reported in adoles-
cents.'®'™" Low correlation found in the present study for
these micronutrients could be due to low intakes of vege-
tables and fruits in the present population, as both food
groups are regarded as major contributing sources of fo-
late and fibre. Another possible explanation of such dis-
crepancy is differences in the dietary food assessment
methods used, population characteristics and dietary food
characteristics included in the FFQ. On the other hand,
calcium was found to have the highest correlation r-value
(0.68) compared with other micronutrients. Higher corre-
lation values found in the present study for macronutri-
ents and most micronutrients could be the result of the
comprehensive list of food items used in this FFQ that
took into account the seasonal food availability and festi-
val seasons throughout the year, as well as the use of food
models and standard household measures.** Cross-
classification of nutrients into quartiles showed on aver-
age, 56.7% of the participants were classified correctly
into same quartiles, whereas only 4.1% of participants
were misclassified at the extreme quartiles, suggesting

that the newly developed FFQ is considerably acceptable
due to its ability to rank participants according to the
macronutrients and micronutrients intake.

In adolescents, long time intervals may results in
changes in dietary habits, short time intervals may influ-
ence the responses by repeating same answer from the
questionnaire. In this study, an one-week interval was
chosen and the correlation coefficients ranged from 0.43
for carotene to 0.86 for fat. The present findings were
comparable to the study by Vereecken and colleagues®'
using the same time interval and a study by Hong and his-
coworkers' at a longer time interval of 6 months.

Limitations of this present dietary validation study
need to be acknowledged. Firstly, we used the Malaysia
Nutrient Composition database for most nutrients calcula-
tions; however, due to limited information on certain mi-
cronutrients of interests, we used the USDA food compo-
sition database for these specific micronutrients. This
may cause over and/ or under-estimating for these micro-
nutrients values. However, in order to avoid the variations
due to the differences in nutrients value from both food
composition databases, calculation of nutrients for food
items for most mixed dishes were based on the ingredi-
ents used in the food recipe. Secondly, the present dietary
validation study was examined in Malay adolescents,
therefore, the present findings can not be generalise to
adolescents of a different ethnicity in Malaysia. On the
contrary, the present study has several strengths, which
include a comprehensive food item list obtained from the
dietary pilot study that took into account several factors
such as common food items consumed based on seasonal
availability and festival seasons throughout the year. In
addition, food items consumed during other times, such
as snacking and eating out from home were also included.
Secondly, the use of food model photographs and com-
mon household measures for each food items would help
to improve the accuracy of the participants’ recall, be-
cause it is generally agreed that children and adolescents
tend to be limited in estimating the type and amount of
food consumed.” Lastly, the present validation study had
a large sample size. In conclusion, the newly developed
FFQ provides a considerably good and valid estimate of
habitual nutrients intake for the past year among Malay
adolescent boys and girls in Kelantan, Malaysia.

ACKNOWLEDGMENTS

The authors are grateful to all participants and their par-
ents/ guardians for their full commitments and co-
operation in the dietary validation study. Nurul Fadhilah
A is supported by the SLAB Program of Malaysia of
Higher Education (MOHE) through its Academic Staff
Training of the Universiti Pendidikan Sultan Idris (UPSI).

AUTHORS DISCLOSURE

All authors have no conflicts of interest. This present work was
funded by the Universiti Sains Malaysia (USM) Research Uni-
versity grant (1001/PPSK/812015) and postgraduate incentive
scheme (1001/PPSK/8133001).

REFERENCES
1. World Health Organisation (WHO) and the Food and Ag-
riculture Organisation (FAO) of the United Nations. Diet,
nutrition and the prevention of chronic diseases. WHO



102

A Nurul-Fadhilah, PS Teo and LH Foo

10.

11

12.

13.

14.

15.

Technical Report of a Joint WHO/FAO Expert Consulta-
tion, Geneva 2003.

Mikkila V, Rasanen L, Laaksonen MM, Juonala M, Vii-
kari J, Pietinen P, Raitakari OT. Long-term dietary pat-
terns and carotid artery intima media thickness: the Car-
diovascular Risk in Young Finns Study. Br J Nutr. 2009;
102:1507-12.

Neumark-Sztainer D, Story M, Perry C, Casey MA. Fac-
tors influencing food choices of adolescents: Findings
from focus-group discussions with adolescents. J Am Diet
Assoc. 1999;99:929-34,

Nicklas TA, Baranowski T, Cullen KW, Berenson G. Eat-
ing patterns, dietary quality and obesity. J Am Coll Nutr.
2001;20:599-608.

Willett WC. Nutritional epidemiology. 2™ ed. New York:
Oxford University Press; 1998.

Cade J, Thompson R, Burley V, Warm D. Development,
validation and utilisation of foof frequency question-
naires-a review. Public Health Nutr. 2002;5:567-87.
Nelson M, Bingham S. Assessment of food consumption
and nutrient intake. In: Margetts, B, Nelson M, eds. De-
sign Concepts in Nutritional Epidemiology. 2™ eds. Lon-
don: Oxford University Press; 1997: pp.123-70.

Sampson L. Food frequency questionnaires as a research
instrument. Clin Nutr. 1985;4:171-8.

Livingstone M, Robson P. Measurement of dietary intake
in children. Proc Nutr Soc. 2000;59:279-93.

Shahar S, Earland J, Suriah AR. Validation of a dietary
history questionnaire against a 7-D weighed record for es-
timating nutrient intake among rural elderly Malays. Mal J
Nutr. 2000;6:33-44.

. Chee WSS, Suriah AR, Zaitun Y, Chan SP, Yap SL, Chan

YM. Dietary calcium intake in postmenopausal Malaysian
women: comparison between the food frequency ques-
tionnaire and three-day food records. Asia Pac J Clin Nutr.
2002;11:142-6.

Foo LH, Khor GL, Tee ES, Prabakaran D. Dietary Intake
of Adolescents in a Rural Fishing Community in Tuaran
District, Sabah. Mal J Nutr. 2006;12:11-22.

Biro G, Hulshof KF, Ovesen L, Amorim Cruz JA. Selec-
tion of methodology to assess food intake. Eur J ClinNutr.
2002;56:S25-32.

Tee ES, Ismail MN, Mohd Nasir A, Khatijah 1. Nutrient
composition of Malaysian foods. 4" eds. Kuala Lumpur:
Institute for Medical Research; 1997.

USDA National Nutrient Database for Standard Reference,
Release 21;2008

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

. Rockett HRH, Breitenbach M, Frazier AL, Witschi J, Wolf
AM, Field AE, Colditz GA. Validation of a youth/ adoles-
cent food frequency questionnaire. Prev Med. 1997;26:
808-16.

Deschamps V, de Lauzon-Guillain B, Lafay L, Borys JM,
Charles MA, Romon M. Reproducibility and relative va-
lidity of a food frequency questionnaire among French
adults and adolescents. Eur J Clin Nutr. 2009;63:282-91.
Slater B, Philippi ST, Fisberg RM, Latorre MR. Validation
of a semi-quantitative adolescent food frequency ques-
tionnaire applied at a public school in Sao Paolo, Brazil.
Eur J Clin Nutr. 2003;57:629-35.

Hong TK, Dibley MJ, Sibbritt D. Validity and reliability
of an FFQ for use with adolescents in Ho Chi Minh City,
Vietnam. Public Health Nutr. 2009;13:368-75.

Bertoli S, Petroni ML, Pagliato E, Mora S, Weber G, Chi-
umello G, Testolin G. Validation of food frequency ques-
tionnaire for assessing dietary macronutrients and calcium
intake in Italian children and adolescents. J Pediatr Gas-
troenterol Nutr. 2005;40:555-60.

Vereecken CA, De Bourdeaudhuij I, Maes L on behalf of
the HELENA study group. The HELENA online food fre-
quency questionnaire: reproducibility and comparison
with four 24-h recalls in Belgian-Flemish adolescents. Eur
J Clin Nutr. 2010;64:541-8.

Watson JF, Collins CE, Sibbritt DW, Dibley MJ, Garg ML.
Reproducibility and comparative validity of a food fre-
quency questionnaire for Australian children and adoles-
cents. Int J Behav Nutr Phys Act. 2009;6:62-78.
Kobayashi T, Kamimura M, Imai S, Toji C, Okamoto N,
Fukui M, Date C. Reproducibility and validity of the food
frequency questionnaire for estimating habitual dietary in-
take in children and adolescents. Nutr J. 2011;10:27-57.
Steyn NP, Senekal M, Norris SA, Whati L, MacKeown
IJM, Nel JH. How well do adolescents determine portion
sizes of foods and beverages? Asia Pac J Clin Nutr. 2006;
15:35-42.

Rockett HRH, Wolf AM, Coldritz GA. Development and
reproducibility of a food frequency questionnaire to assess
diets of older children and adolescents. J] Am Diet Assoc.
1995;95:336-40.

Foster E, Matthews JNS, Nelson M, Harris JM, Mathers
JC, Adamson AJ. Accuracy of estimates of food portion
size using food photographs - the importance of using age-
appropriate tools. Public Health Nutr. 2005;9:509-14.



Validation of dietary food frequency questionnaire in adolescents 103

Short Communication

Validity and reproducibility of a Food Frequency
Questionnaire (FFQ) for dietary assessment in Malay
adolescents in Malaysia

Abdullah Nurul-Fadhilah BSc, Pey Sze Teo BSc, Leng Huat Foo PhD

Program of Nutrition, School of Health Sciences, Universiti Sains Malaysia, Health Campus, Kubang Kerian,
Kelantan, Malaysia

50 Gk kR S 4R 2
R

<

ﬁﬁ'd*¢ﬂ£4%?ﬁﬁﬁﬂ’ﬁﬁéﬁwm&a?gz P 4 &4
éwﬁﬁdiiﬁ”ﬂﬁ%ﬁomfpx?w%165%’ﬁﬁﬁ%ﬁ¥&
2R e PN MATF B G ETE 170 28 ke L E LY
(Kelantan)m% ki EEE - EOR Y Y EABEE > PEHA R BR -
30 L3R 124 Bafimp . Eq\:méﬁaﬁg_f' X5 ¥ Uz % 24 ) P S ke
FOEFAEE - % I NEEHIFELERE NS L TBEREF I
AL S K E(p<0.05) 0 A H BB F A FEIL 0 A F AR AARM Tl R
3/‘41022(4'35)‘ 0.68(4%) C’ H¥r B 043o VIw A A A AFEE T o 4 RRA e
FARFRAEIR - B jpmRen(? 2 8=527%) LI EDTR > AR
TREBEESE ﬁ’*%%ﬁ%ﬁﬁﬁmﬁﬁﬁéﬁaﬁﬂ“%m%%m
0.86(KJ T #=0.67) {3 1 FTHE ka B j@-}k/')_&@_i N Y I EEES T

PR RATE RO SHEIF LI - BApE LT G ren B oo

»

4

MEF R SR E(FFQ)~ 24 [ Prér S e gk 2cR ~ R~ F 70 &



