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ABSTRACT

The aim of this study is to develop and assess the validity of the Iron-Food Frequency Questionnaire
(Iron-FFQ) in assessing the iron intake of reproductive age women. This cross-sectional study involved
randomly selected female under graduate students at Jantinangor, Sumedang district, West Java
(n=94) as respondents. The validity test compared the iron intake using Iron-FFQ with the 3-Days
Food Diary (FD). The iron contents of each food from both methods were obtained from Indonesian
Food Composition Table (2017). Iron contents were analyzed using the Wilcoxon signed rank test and
Spearman’s rank correlation. The results showed significant correlation in iron content between Iron
FFQ and the 3 Days FD with r=0.25 for the tubers, nuts, and vegetables group, and r=0.21 for milk
and fish (p<0.05). While, statistically non-significant correlations were found for the rest of the food
groups (cereal, meat, poultry, eggs, fruits, fats, sugar, syrup, confectionary, and spices) with r ranged
from r=0.19 to r=0.01. The average assessment value using Iron-FFQ was lower than the 3-Days Food
Diary, especially in the food and beverages group (-100%), sugar, syrup, and confectionary (-93.8%),
and vegetables (-88.5%). In conclusion, Iron-FFQ can be declared valid for measuring iron intake from
some food group such as starchy tubers, fish, shellfish and shrimp, nuts, vegetables, and milk as they
have an acceptable correlation value.
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INTRODUCTION

Women of reproductive age are those
belong to 1549 year old female group, either
married or not (BKKBN 2015). Based on the
2017 Indonesia Health Profile, their number
in Indonesia was 69,739,202 or approximately
53.5% of all women (MoH RI2018b). In addition
to their reproductive roles, they have an important
role in economic productivity (Pasricha et al.
2014). There is a massive increase in number of
working women in Indonesia. There were 2.12
million working women in 2007 (Fitriananto et al.
2018), and based on the 2018 Profil Perempuan
Indonesia, 48.12% of Indonesian women were
working (Hakiki et al. 2018) or 52.33 million
based on BPS Indonesia (BPS 2020).

Reproductive age women are prone
to develop anemia and globally, 496 million
(29%) of non-pregnant women suffering from
anemia (Pasricha et al. 2014), while in Indonesia
the prevalence of anemia in the same group
was 22.7% (MoH RI 2013). Further, the risk
increased during pregnancy, in Indonesia 48.9%
of pregnant women were found anemic (MoH
RI 2018a). Anemia increases the risk of low
birth weight, postpartum bleeding and maternal
mortality (Nechitilo et al. 2016). In addition,
anemia in women of reproductive age can lead
to restricted fetal growth and development,
impeded immune, cognitive, motor and social-
emotional development in children (Nechtilio et
al. 2016). Thus meeting the nutritional needs of
this demography will prevent nutrition related
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diseases for themself and future generation
(Perdana et al. 2014).

Iron plays an important role in human
health and deficiency of this element in daily
intake might result in iron deficiency anemia
(Pasricha et al. 2014). According to the World
Health Organization (WHO) publication in 2021,
the most common causes of anemia include
nutritional deficiency particularly iron (WHO
2021). Nutritional approach is can be an effective
way to prevent iron deficiency anemia, hence
assessment of iron intake is pivotal (Lopez et al.
2018). Therefore, establishing simple individual
iron intake assessment tool is needed to support
this stage (Gtlabska et al. 2017). The Food
Frequency Questionnaire (FFQ) is a tool that fits
these assessments. This tool is easy, valid and
can be used in large populations (Fahmida and
Dillon 2011). However, few tools are specifically
designed to assess iron intake (Gtabska et al.
2017). Therefore, the aim of this study is to
assess the validity of Iron-FFQ to measure the
iron intake in reproductive age women in West
Java, Indonesia.

METHODS

Design, location, and time

This cross-sectional study was conducted
between April and November 2018 at the
Faculty of Medicine, Universitas Padjadjaran,
Jatinangor campus. The research was conducted
after obtaining permission from the Ethics
Commission of the Faculty of Medicine,
Universitas Padjadjaran with an approval number
959/UN6.KEP/EC/2018.

Sampling

Respondents who participated in this study
were 100 students of the Faculty of Medicine,
Universitas Padjadjaran batch 2016, 2017, and
2018. The research participants were recruited
using systematic random sampling. A total of
505 female students were gathered as study
population; 100 students who met the inclusion
criteria and eliminated by the exclusion criteria
were selected as study subject. The age range
of respondents who participated in this study
was 17-22 years. All of the participants had
been provided with information and consented
to participate in this study. The participants of
this study were female undergraduate students
of Universitas Padjadjaran, Jatinangor Campus,
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in the reproductive age range of 1549 years
(MoH RI 2018b). Students who were pregnant,
had impaired red blood cell production or chronic
diseases, lived with their parents, and were fasting
when the data were taken were excluded. During
the data quality control stage, it was found that 6
students were fasting or on a diet thus they were
excluded and the final analysis only involved 94
participants.

Data collection

The data obtained in this study were general
characteristics of respondents, respondents'
anthropometry and iron intake obtained from
the FFQ and Food Diary / Weighed Food
Records. Standardization training for the data
collection method was carried out by Nutrition
Working Group Faculty of Medicine Universitas
Padjadjaran.

We trained and briefed the respondents
aiming for standardized result. On the first day,
respondents was trained about, how to fill iron
Food Frequency Questionnaire (FFQ), how to fill
3 days Food Diary (FD), including how to use the
kitchen scale and assessed their anthropometry.
At the end of the session respondents was given
the FD and kitchen scale to be used at home. On
the 8th day, respondents collected the FD back to
the research team, re-briefed about how to fill the
iron FFQ, then filled the FFQ.

Anthropometric measurement in this
research included body height, body weight,
and BMI. Body height measuring instrument
used was SECA stadiometer and body weight
was measured using digital scale Tanita SC240
following the protocol in Gibson’s Nutritional
Assessment 2005 (Gibson 2005).

Iron-FFQ was a food questionnaire which
includes food and beverage list. The list was
consisting of foods containing iron including both
of raw and cooked food. The questionnaire was
self-administered where respondents received
a short briefing by the researcher beforehand
which includes a mini trial. The questionnaire
was immediately returned to the researcher after
completion.

Food and beverages list in the questionnaire
was developed from Food Diary (FD) which
was collected in prior research conducted in
2017 (Anugerah 2018). Thirty-four FDs were
collected. Raw and cooked food and beverage
names were extracted and listed (132 items) in
the FFQ. Foods and beverages included in the
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FFQ was those containing iron more than 0.1
mg per 100 grams of food (Glabska et al. 2017)
and base on Anugerah (2018) being consumed by
more than 10% respondent (n=34).

Food and beverages list obtained was then
divided into 13 groups based on the Indonesian
Food Composition Table 2017 (TKPI) (MoH RI
2018c¢). The food groups were cereals and cereal
products, starchy tubers and their processed
products, meat, poultry and their processed
products, fish, shellfish, shrimp and their
processed products, nuts and their processed
products, eggs and their processed products,
vegetables and their processed products, fruits and
their processed products, milk and their processed
products, fats and their processed products, sugar,
syrup and confectionery, spices, and drinks.

The portions served are based on most
of the portions listed in the food diary which
were previously used to list the names of food
and drinks. Portions are served in the form of
portions, pieces, packs, or other household sizes
such as rice scoops, tablespoons. The frequencies
used in this iron questionnaire are "never", "1 per
month", "2-3 per month", "once a week", "2—4
times a week", "5-7 times a week" , "Once a
day", "2-3 times a day", "4-6 times a day", ">6
times a day" (Willet 1990).

Food Diary (FD) is chosen as a comparison
tool. In the diary, there are empty columns which
respondents can use to record every food and
drink consumed. The columns consist of the
schedule column for writing the day, date, and
time; the food type column to write the food/
beverage and food ingredients, the amount that
is served and wasted; and the last is the cooking
method. To measure the amount of the weight
served and wasted in grams, respondents were
given a digital food scale, SF-400 kitchen scale,
which has a capacity of up to 10 kg with a
precision of 0.001 kg.

Food Diary was distributed a week before
FFQ. At the beginning, the researcher provided
respondents with FD and digital food scales to
help respondents in filling the diary. Respondents
were asked to fill in this diary for 3 days, consisting
of 2 working days or weekdays and 1 holiday or
weekend. They were given 1 week to fill in this
FD. Then, after a week the researcher returned to
take the FD and the scales, and then gave Iron-
FFQ to fill in. The mini trial was done in the time
of FD and weighing scale distribution, and after
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briefed by Nutrition Working Group team from
Faculty of Medicine Universitas Padjadjaran.

Data analysis

Iron content from food or drinks listed in
these two methods was then measured using the
Indonesian Food Composition Table 2017 (TKPI
2017). Mixed foods or drinks that were not listed
inthe TKPI 2017 or without iron content data were
analyzed based on the ingredients and referring
to TKPI 2017. Iron content was generated from
total iron from each ingredient.

Iron-FFQ data were processed by
converting the respondent-chosen frequency
into daily frequency. Frequency was multiplied
to foods or beverages portion in gram and the
multiplied again to iron content per 100 g, then
divided to 100. The result was stated with [daily
frequency x food/beverages portion x portion
weight (g) x iron content per 100 g (mg) / 100)].
After iron content was obtained from each food,
the iron content average was calculated.

Furthermore, for FD, iron content from
every food or drink listed in the form was
collected. Just like the FFQ, the iron that had
been obtained was then averaged according to the
food group. After that, each food group from each
day was calculated.

The data normality was tested using
Saphiro-wilk. The mean difference between two
iron intakes from both methods (each food group
in FFQ and FD) was tested using Wilcoxon —
signed rank test with significant value cut off
between two methods of p<0.05. (Glgbska et al.
2017). Correlation analysis between the means
of iron intake per food group obtained from both
methods using the Spearman's rank correlation,
with <0.2 a bad outcome, 0.2 to 0.49 an acceptable
outcome, and 0.5 and above is a good outcome
(Lombard et al. 2015).

RESULTS AND DISCUSSION

This study involved 100 respondents who
were reproductive age women in the age range
of 15-49 years. Six respondents were excluded
because there were changes in diet (diet and
fasting) within 3 days of taking the Food Diary
data. Therefore, only 94 respondents were
included in the analysis.

Age characteristics and nutritional status.
Table 1 shows the general characteristics of the
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study respondents by age as well as nutritional
status determined by BMI. The study respondents
who were 19 years old were dominant, 32
respondents (34.04%) and only one subject were
aged 22 years old.

In this study, it is found that 52 of 94
respondents (55.31%) had a good nutritional
status, based on their body mass index, while 42
other respondents had a low body mass index
that (10.63%) and excess (34.04%) based on
WHO - Asia Pacific BMI grouping WHO (2000).
The subject with body mass index (BMI) >25
kg/m? was 17.02%. This result is similar to the
obesity proportion in study conducted by Lopez-
Arana et al. (2013) involving reproductive
age women in 33 low income countries, that
was lies between 3.4% to 73.7%. The data
also close to the proportion in Indonesia which
is 21,8% that published in Riskesdas 2018.

Iron intake and RDA percentage. Based
on this research, it was found that the daily iron
intake of respondents was significantly lower
than the standard proposed by the government

Table 1. Age and body mass index of respondent

Validation study

Characteristics %

(n=94)

Age

17 4 425

18 23 24.47

19 32 34.04

20 28 29.78

21 6 6.38

22 1 1.06
BMI

Underweight

(<18.5 kg/m?) 10 10.63

Normal

(18.5-22.9 kg/m?) 52 55.31

Overweight

(23.0-24.9 kg/m?) 16 17.02

Obese |

(25.0-29.9 keg/m?) ? 9.57

Obese 11

(>30.0 kg/m?) 7 7.44

BMI: Body Mass Index
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(MoH RI2019). Based on Table 2, the mean daily
iron intake of respondents using food diary were
10.09 mg per day which is much lower than the
RDA; only 19 respondents consumed adequate
iron each day. Research by Angraini et al. (2018)
reported that 95.6% subject had low iron intake
while only eight out of 183 women of reproductive
age had sufficient iron intake. This research
data supports the importance of the currently
running national program of iron and folic acid
supplement for pregnant women (MoH RI 2013).

Iron content—food frequency
questionnaire. In this validation study, Food
Diary or Weighed Food Record was used for 3
days, consisting of 2 days of weekdays and 1 day
of weekends or working days. This method used
by Steinemann and Grize (2017) and Glabska et
al. (2017). Filling in the questionnaire for 3 days
was chosen because filling in 4 days or more can
produce unfavorable results since respondents
will feel tired in filling out the food diary
(Thompson & Subar 2008). Further, according to
Shim et al. (2014), filling the food diary is indeed
burdensome to respondents.

Table 3 shows data analysis results using
the Wilcoxon signed rank test for each food
group. It was found that there were no significant
differences of iron intake using both methods for
the meat, fish, shellfish, shrimp, and processed
food groups. However, there were significant
differences in several food groups for cereals,
tubers, poultry, nuts, eggs, vegetables, and several
other food groups. The difference between these
two methods occurred due to the difficulty
experienced by respondents in estimating the
number of portions, because portions can differ
depending on from where the food is obtained.
Sauvageot et al. (2014) in their study stated that

Table 2. Iron intake and %RDA

Mean iron RDA

A%;ei?s);lp intake (AKG 2019) R(g’ \
(mg/day) (mg/day)

16-18 11.13+4.87 15 63.21

19-29 9.88+3.95 18 51.86

All 10.19 +4.18

%RDA: Average of %RDA in age group
RDA: Recomended Dietary Allowance
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Table 3. Food group validity measured with FFQ and FD, and difference test using wilcoxon signed
rank test (p®), correlation between both methods measured with Spearman’s rank correlation

(r), and it’s significancy (p©)

Mean Validation statistics
FFQ iron intake Food diary iron intake difference operation
Food group (FFQ-3 D FR) P
Mean Median IQR Mean Median IQR Mean % p* ° Pe

Cereals and

036 030 022-046 2.58
processed products
Starchy tubers and o\ 5 07 (37017 011
processed products
Meats and 018 012  0.07-020 0.52
processed products
Poultry and 026 019  0.12-028 2.13

processed roducts

Fish, shellfish,
shrimp and 0.11 0.08
processed products

0.04-0.13  0.40

Nuts and processed

0.17  0.10  0.05-025 0.59
products
Eggsand processed 10 15 005-020 031
products
Vegetables and 0.10 007 0.04-0.12 087
processed products
Fruits and 009 006 0.03-0.12 0.56
processed products
Milk and 030 031  0.06-062 1.11
processed products
Fatand processed o) 01 0.00-002 0.02
products
Sugar, syrup, and 006 003 020-0.80 0.90
confectionary
Spices 0.03 002 0.10-030 0.04
Beverages 0.00 0.00 0.00 0.04

238 1.67-3.14 -222 -86 0.000 0.01 0.889
0.00  0.00-0.08 0.04 364 0.001 025 0.017
0.00 0.00-0.63 -034 -654 0.674 0.10 0.334
1.26  0.64-3.15 -1.87 -87.8 0.000 0.07 0.516
0.00  0.00-0.41 -0.29 -72.5 0314 0.21 0.047
0.21 0.00-1.04 -042 -71.2 0.000 0.25 0.015
0.00  0.00-0.53 -0.17 -54.8 0.028 0.09 0.354
034  0.00-1.11 -0.77 -88.5 0.000 0.25 0.013
0.21 0.00-0.87 -0.47 -83.9 0.000 0.18 0.073
0.93 0.00-1.83 -0.8 -729 0.000 0.21 0.041
0.00  0.00-0.00 0.0 -342 0.000 0.09 0.368
024  0.00-0.80 -0.9 -93.8 0.000 0.19 0.068
0.00 0.00 0.0 -22.1 0.000 0.06 0.571
0.00 0.00 0.0 -100.0 0.028 - -

FD: Food Diary; FFQ: Food Frequency Questionnaire; IQR: Inter-Quartile Range: RDA: Recomended Dietary Allowance

using photos for portion estimation can overcome
this problem while in this study, no photos were
used as an additional method.

Table 3 also presents the correlation
coefficients obtained from the statistical
operations of Spearman's rank correlation.
In this validation study, the food groups of
starchy tubers, fish, shellfish, and shrimp, nuts,
vegetables, and milk can be accepted because
they have correlation coefficients of 0.25, 0.21,
0.25, 0.25, and 0.21 respectively (p<0.05). These
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food groups were declared valid and can be used
for measurement of iron intake, despite the low
degree of correlation.

Aligns with Steinemann and Grize (2017),
the finding could be because the food in the list
was not consumed very often by respondents. In
this study, the food list was obtained from the FD
taken in 2017. The food has not been adapted to
Jatinangor food list which has been developed
since 2016. For further studies, it is necessary
to update the food list so that the food types that
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are included in the FFQ are those frequently
consumed and contain significant amounts of
iron. The recommended list of food types that
need to be included in the FFQ include common
mixed food available in Jatinangor area. Some
spices such as bay leaves and lemongrass, as
well as beverage ingredients such as jasmine tea
and cocoa powder also contain high iron per 100
grams. However, the amount of iron consumed
cannot be assessed exactly because what is
consumed is the water extract, not the ingredients
that are listed.

Buscemi et al. (2015) in their study
stated that newly designed FFQ will produce a
higher correlation coefficient value compared
to the questionnaire adapted from previous
studies. In the same study, it was also stated that
the FFQ filling method also had an effect on the
correlation coefficient. The validation of the study
was critically determined by the administration
method of FFQ filling. Interviewer-administered
method increased the correlation coefficient
value, whereas in this study respondents filled
out their own FFQ and it relied on their memory
to complete the form.

In Table 3, almost all of the mean
differences are negative. It shows that the iron
intake as measured by the Iron Food Frequency
Questionnaire is lower when compared to the
Food Diary. This is also stated by Streppel et
al. (2013) in their study which aimed to observe
relative validity of FFQ, that the Food Frequency
Questionnaire measures food intake is lower than
the comparison method. Sauvageot et al. (2014)
in their study stated that these differences could be
caused by respondents’ difficulty in quantifying
the consumption of food and drink. Most of the
food and drinks in the FFQ are served in the form
of single food, but there are some types of foods
that are usually consumed together with other
foods or mixed dishes so that it will be difficult
for respondents to estimate the frequency of
their meals. In addition, the study conducted by
Sauvageot also stated that filling out the FFQ
depends on the memory of respondents, so that
it can affect the filling of this food questionnaire.
The statement was in line with what Fahmida and
Dillon (2011) propose in nutritional handbook.

The limitation of this study is that this
study does not perform test-retest reliability. The
food list in the FFQ is also incomplete; there are
some common mixed food types potential to be
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completed in furtherresearch. Theuse of photos for
portion estimation is not carried out in this study,
thus hindering respondents from estimating the
portions they ate, and this can cause difference in
measurement of FD and FFQ. The administration
method that can increase the correlation
coefficient results, interviewer - administered
is recommended to perform in further studies.

CONCLUSION

This food questionnaire can be declared
valid for measuring iron intake in the starchy
tubers, fish, shellfish and shrimp, nuts,
vegetables, and milk food groups because they
have an acceptable correlation value. The results
of measurements using the Iron Food Frequency
Questionnaire are lower than the Food Diary
or Weighed Food Records. Further research is
needed to make adjustments to the resulting
figures. It is recommended to develop FFQ data
collection method with pictures guidance to help
enumerators and respondents to estimate the
portion size of foods and beverages to increase
validity.
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