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IRON INTAKE AMONG ADOLESCENT GIRLS BASED ON FAMILY
SOCIO-ECONOMIC, FREQUENT HIGH-IRON FOODS CONSUMED
AND KNOWLEDGE ABOUT ANEMIA IN PANDEGLANG DISTRICT

Galih Kusuma Aji'*, Noer Laily!, Ida Susanti!
! Center for Agro-industrial Technology, Agency for the Assessment and Application of Technology
* E-mail: galih.kusuma@bppt.go.id

ABSTRACT

Anemia is a condition with abnormalities in the red blood cells where lack of iron intake was postulated to be the main
factor causing anemia. Research on iron intake, therefore, in adolescent girls is essential, specifically in high anemia
prevalence area. This study aimed to examine the effect of family socio-economic factors, anemia comprehension,
and ten-highest iron foods consumed on iron intake. Observational study with cross sectional design was performed,
applying iron consumption as dependent variable and parents’ education, employment, income and expenditure,
along with ten-highest high-iron foods consumed and knowledge about anemia as independent variables. Iron intake
was collected using 3 x 24-hours food recall, and ten-highest iron-rich foods consumed was obtained with 2 x food
frequency questionnaire. Family socio-economic factors (education, employment, income and expenditure) and
knowledge on anemia were assessed using standard questionnaire with closed-ended interview question. The study
highlighted that the average iron intake was 8.11 £ 2.94 mg/day (ranging from 3.01 to 20.43 mg/day). Obtained data
showed that the occupation of father played a role in the iron intake difference (6.20 + 1.72 vs 8.40 + 2.99 mg/day
for formal and informal, p <0.05). However, no differences were found between iron intake and education of fathers
and mothers, maternal occupation, income, and expenses. Ten-highest iron-rich foods consumed did not significantly
correlate to the amount of iron consumption (p > 0.05). Moreover, this study in adolescent girls found that there was a
negative correlation between knowledge about anemia and iron intake (r=-0.259, p <0.05). In conclusion, respondents
consumed around 8 mg of iron, in average, lower than Recommended Dietary Allowance. Less amount of iron intake
might be caused by scarce of high-iron sources consumption.
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INTRODUCTION et al., 2009). Correlating anemia to health, it
would affect several outcomes in people, which
are reducing productivity, increasing death risk
of mother and children, delaying growth and
development on children, as well as increasing
risk of infection diseases when in moderate level
(Lopez, et al., 2016). Low intake of iron sources
is responsible for being the main factor causing
anemia (Permaesih & Herman, 2005). Thus,

Anemia is a condition with abnormalities
in the blood chemistry such as decreased of
hemoglobin level, hematocrit and red blood cells
(Handelman & Levin, 2008; Johnson-Wimbley
& Graham, 2011). Globally, almost 2.3 billion
people suffered from anemia, of which were
women and children, causing anemia as a serious
health problem (United Nations Sub-Committee

on Nutrition (ACC/SCN), 2000). Specifically, in research to study the effect of socio-economic
factors, eating habit of iron-foods and knowledge

about anemia on iron consumption in adolescent
women, particularly, in higher prevalence district
of anemia is necessary to be performed.

Anemia prevalence in girls was higher
compared to boys, showing a number of 23,90%
and 18.4%, respectively in 2013 (Indonesian
Ministry of Health, 2013). More specific to
adolescent girls, the prevalence was around

Indonesia anemia prevalence was around 21% in
2013 for people with age more than 1 years old.
However, anemia prevalence showed a higher
prevalence in women compared to men (23.9%
vs 18.4%, respectively) (Indonesian Ministry of
Health, 2013). More specific to Banten province,
anemia prevalence was recorded around 57%
among reproductive women, showing a higher
prevalence than national frequency (Prihatini,
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57,1% for aged 10-18 years old and 39.5% for
aged 19-45 years old in 2012 (Badan Penelitian
dan Pengembangan Kesehatan RI, 2012). One of
the main causing factor for anemia is low of iron
intake (Permaesih & Herman, 2005). Literatures
reported that the intake of iron in female adolescent
was vary, consuming 18,3+30,43 mg/day (Kirana,
2011), 11,3 £ 1,75 mg/day (Cendani & Murbawani,
2011), and 10.4 = 4.02 mg/day (Adhisti & Puruhita,
2011). However, the reported consumption were
not sufficient when compared to recommendations
of Ministry of Health of Indonesia, which instructs
iron recommended dietary intake (RDI) for girls
aged 13-18 years is 26 mg/day (Indonesia Health
Ministry Policy number 75 year 2013). The lack
of iron intake from the recommendation might be
influenced by family socio-economic factors. The
nutrient intake for iron was influenced by socio-
economic family, such as education and parents’
income (Bharati, et al., 2004; Bhargava, et al.,
2001; Galobardes, et al., 2001; Hulshof, et al.,
2003; Rahayu & Dieny, 2012).

In the Netherland, women with low socio-
economic status showed a lower intake of iron
(10.1 mg/day), contrasted to superior socio-
economic status, 10.8 mg/day (Hulshof et al.,
2003). Another study in India found that people
with low socio-economic status consumed 20%-
less of iron resources compared to higher socio-
economic status (Bharati, et al., 2004). In addition,
a smaller income also contributed to the selection
of foods, which mainly comes from plants
sources, effecting on anemia due to lower iron
bioavailability (Collings, et al., 2013; Prihatini,
et al., 2009; Tatala, et al., 1998). In vitro study
to investigate the bioavailability of plant foods
showed that legumes resulted around 25% iron
(1.51 mg/100 g dry basis(db.)), vegetables 10.0%
(5.6 mg/100 g db.), and if combined together in a
menu, such as cereal with legume and vegetables,
it corresponded to its bioavailability, ranging from
0.9% to 7.5% (0.31-1.17 mg/100 g db.) (Tatala et
al., 1998). Thus, it is important to study the iron
intake and possibly frequent high-iron sources
ingested.

In addition to socio-economic factors and iron
sources that influenced iron intake, knowledge
about anemia also might be a determinant in this
health problem. The understanding about anemia in
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people had been researched by many researchers,
one of the studies found that around 40% of
respondents had a good knowledge about anemia,
another 40% showed a satisfactory result and the
others (20%) achieved in less level (Soraya, 2013).
Other studies also highlighted that knowledge
about anemia with a good result was noted at
36.8% (Puspitaningrum & Fratika, 2014), 39.1%
(Nora, 2012), and 38.8% (Prapitasari, 2013).
Knowledge about anemia conveyed a significant
influence to consume iron supplementation tablet
in pregnant women (Nora, 2012; Puspitaningrum
& Fratika, 2014). It highly motivates respondent
to consume more iron to prevent anemia, which
causes a side-effect to mother and fetus. However,
the effect of knowledge about anemia on iron
intake has not been fully studied in adolescent
girls.

From all of the mentioned explanations, the
effect of socio-economic and anemia knowledge
on iron intake, generally had been studied. Thus,
study focuses on iron intake in adolescent girls
from districts with higher prevalence of anemia
is very important. This study examined the effect
of family socio-economic factors on iron intake in
Pandeglang district, known for its high prevalence
of anemia. Moreover, this study also explored
the relation of knowledge about anemia to iron
consumption. In addition, frequently high-iron
sources consumed was investigated to study its
correlation to iron intake.

METHODS

This observational research was commenced
using a cross-sectional design. This research was
performed in the last quarter of 2018. Respondent
information (name, age, and sibling), nutritional
status, parent’s education, employment, and family
income as well as food intake and knowledge
about anemia were collected during the study.
Independent variables in this study were parent’s
education, employment, income and expenditure,
along with ten-highest high-iron foods consumed
and anemia comprehension. While, the dependent
variable was iron consumption. Prior to study, an
ethical clearance from medicine faculty university
of Indonesia was obtained with approval number
1028/UN2.F1/Etik/2018.
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Two high schools in Pandeglang district were
selected for this study, which were State Islamic
Senior High School (MAN) 3 and State Senior
High School (SMA) 17 Pandeglang. Purposive
consecutive sampling was performed, selecting
65 adolescent girls from 125 girl students. All of
the 65 respondents had been fitted the inclusion
criteria, which were healthy, age between 15 and
18 years old, body mass index (BMI) for age score
in between +2 standard deviation (SD), and neither
performing a special diet nor heavy exercises,
doing sports not more than five hours a week
of moderate exercise or two and a half hours of
more intense activity (Piercy, et al., 2018). All
respondents, then, signed the informed consent
after receiving a full explanation regarding the
study. In addition, parent’s approval also obtained
prior to the study. Due to exclusion criteria, which
were resignation from the study, hospitalized,
and absent during data collection. Only sixty-
one respondents were used for statistical analysis
because four respondents were absent during the
sampling days.

Three days of 24-hours food recall, performed
in non-consecutive days; two days on the weekday,
and one day on the weekend (Sunday), to measure
nutrients intake, including energy, carbohydrate,
protein, fat, and iron, were executed. Nutrients
intake was calculated using Nutrisurvey® with
Indonesian foods databases. After that, it was
compared to the RDI and multiplied with 100% to
calculate the daily percentage of nutrients intake
per day.

Food frequency questionnaire (FFQ) was
applied for two times with 2 months differ, to
measure the frequent of ten-highest iron sources
consumed. To calculate the score, eight-scale of
FFQ was used, which were never (0), 1x/month
(1), 2-3x/month (2), 1-2x/week (3), 3-4x/week (4),
5-6x/week (5), 1x/day (6), and >1x/day (7). After
that, food score was measured by multiplied the
actual score of iron sources with iron content for
each source then divided with the highest score (7).
Ten-highest iron sources were selected. Finally, to
divide into two parameters, we used mean if the
data were normally distributed, or median if data
were not normally distributed. Calculated score
were categorized into not frequent if less than

mean or median and frequent if the score was more
than equal to mean or median.

Socio-economic data were obtained from
direct interview with respondents, except family
expenses which gained from respondent’s parent
by requesting respondents to ask their parent
directly. Education was divided into greater than
or equal 9 years and less than 9 years. Working
status for father was distributed into formal
and informal, where formal refers to working
in government institutions and big companies
with job security and paid monthly as well as
paying taxes, meanwhile informal means self-
employed workers, and workers who get paid
at small business with no job security and pay
no taxes (Bird & Manning, 2002; Perkins, et al.,
2001). Mother working status was allocated into
working and no working. Parent’s income was
calculated by adding mother income, if mother
were gained money, to father income. Then,
based on Pandeglang income per capita, it was
categorized into <1.5 million Indonesian Rupiah
and >1.5 million Indonesian Rupiah. Lastly, family
spending was divided into two categories, which
were <1.5 million Indonesian Rupiah and >1.5
million Indonesian Rupiah.

A standard questionnaire with some
modification in this study was used (Soraya, 2013).
Twenty questions were asked to measure the
knowledge about anemia, which was the definition,
type and caused of anemia as well as its effects on
health. In this study, answer was scored as 1 if the
answer was correct and 0 if incorrect. Knowledge
about anemia, then, was scored according to
mathematical formula, which was total score
of right answers divided by total score (20) and
multiplied with 100 (Soraya, 2013).

Descriptive analysis was performed for
univariate data such as age, BMI/age z-score,
iron intake, and % RDI. In addition, respondent’s
frequency was presented based on age, nutrition
status, snacking habits, parents’ education,
occupation, income, and spending category. Due
to iron intake data were not normally distributed,
bivariate analysis between iron intake and parent’s
education, occupation, income, as well as spending
was accomplished using Mann Whitney (Dahlan,
2011). In addition, Spearman rank test was used
for analyzing the correlation between iron intake
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and the ten-highest iron sources ingested as well as
knowledge about anemia. P-values of <0.05 were
considered significant. All results are presented as
mean + standard deviation (SD). Ethical clearance
from Faculty of Medicine, Universitas Indonesia
was obtained with approval number 1028/UN2.
F1/Etik/2018.

RESULTS AND DISCUSSION

Sixty-one respondent was attended in all of
data collection and analyzed for descriptive and
bivariate analysis (mean age 15.77 + 1.07 years
old) and BMI/Age z-score -0.28 + 0.84. Fortynine
point two percent was aged from 13 to 15 years old
and 50.8% was between 16 and 18 years old (Table
1). Nutrition status was divided into 2 categories,
which were normal (58 respondents, 95.1%) and
overweight (3 respondents, 4.9%). Education level
was obtained; showing higher level of education (>
9 years) was 25 (41%) and 19 (31%) respondents,
for father and mother respectively. Furthermore,
it was found that 8 respondent’s father (13.1%)

Table 1. Respondent frequency based on the age, and
nutritional status

Parameters Categories Fre(g:;e ney (%)
Age 13-15 years old 30 49.2
16-18 years old 31 50.8
Nutritional status*  Normal 58 95.1
Overweight 3 4.9
Parental Education
Paternal education <9 years 36 59
>0 years 25 41
Maternal education <9 years 42 68.9
>9 years 19 31.1
Working Status
Father Formal 8 13.1
Informal 53 86.9
Mother Working 14 23
Not working 47 77
Income/month < 1.5 million IDR 21 344
> 1.5 million IDR 40 65.6
Expenses/month < 1.5 million IDR 32 52.5

> 1.5 million IDR 29 47.7

Note *) : Nutritional status was categorized using children’s
anthropometry standards for BMI/age where normal is between — 2
SD and + 1 SD and overweight is ranging from +1 SD to + 2 SD
(Indonesian Ministry of Health, 2020)
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working formal in the office, and 53 subject’s
father (86.9%) employing informal (Table 1).

Average energy intake was 1367.4 + 243.1
kcal, whereas carbohydrate consumption was
196.7+ 37.2 g. In addition, average protein intake
was 42.5+ 10.9 g and fat consumption was 46.4 +
13.3 g (Table 2). Table 4 shows the percentage of
recommended dietary allowance, which revealed
for energy 64.3+11.4%, carbohydrate 67.4+12.8%,
protein 66.9+18.3%, and fat 65.3+18.7%.

Study were focusing on iron intake, which
is one of the main factors to prevent anemia
(Permaesih & Herman, 2005). The result showed
that average iron intake in this study was observed
8.11 £ 2.94 mg/day (ranging from 3.01 to 20.43
mg/day) (Table 2) and % iron RDI was pointed
out 31.18 £ 11.32% (between 11.58 and 78.58 %)
(Table 3). Previous study revealed a higher result,
which were 18,3+30,43 mg/day (Kirana, 2011),
11.3 + 1.75 mg/day (Cendani & Murbawani, 2011),
and 10.4 = 4.02 mg/day (Adhisti & Puruhita, 2011).
This result might explain why Banten Province had
a higher of anemia prevalence, which was more
than 50% (Prihatini et al., 2009). Therefore, to
support effort to lower prevalence of reproductive
women, it requires a thorough and detail planning
from Government to increase iron consumption,
applying a supplementation such as iron tablet
(Indonesian Ministry of Health, 2014b; World
Health Organization, 2001) or exploiting the food
diversity for iron sources (Indonesian Ministry
of Health, 2014a; World Health Organization,
2001).

Food pattern provides a description regarding
frequency, and variety of food consumed.
Indonesian Ministry of Health (2014a) has issued
policy for society to consume foods from diverse
sources of animals and plants foods as iron
resources. However, as seen in Table 5, when ten-
highest high-iron foods consumed was divided into

Table 2. Descriptive analysis of nutrient intake,
calculated with 24 hour food recall

Mean SD Minimum Maximum
Calories (kcal) 1367.4 243.1 723.3 1887.7
Carbohydrate (g) 196.7 37.2 103.6 274.1

Protein (g) 425 109 21.5 86.3
Fat (g) 464 133 14.0 82.0
Iron (mg) 8.1 2.9 3.0 20.4
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Table 3. Descriptive analysis of Indonesian
recommended dietary allowance percentage

Mean SD Minimum Maximum
Calories 64.3 11.4 34.0 88.8
Carbohydrate  67.4 12.8 35.5 93.9
Protein 66.9 18.3 36.5 146.2
Fat 65.3 18.7 19.7 115.5
Iron 31.2 11.3 11.6 78.6

frequent and infrequent (Table 4), tempeh and tofu
was the two-most consumed foods by respondents,
resulting 86.9% and 59%, respectively. Egg
became the third eaten food, which was around
54.1% respondents. Furthermore, the last food that
correspondent to more than 50% frequency was
instant noodles. Except above mentioned foods
were calculated less than 50%, which were oncom,
chicken’s liver, long bean, mung bean, shrimp and
anchovy.

Looking at the data regarding ten-highest
high-iron foods consumed, the two-most frequent
iron consumed foods came from plants sources,
which was tempeh and tofu. One study highlighted
that there was a link between land ownership and
house-hold food security (Tanziha & Herdiana,
2009). Therefore, because of living in rural region,
plants sources, which are easy to access and free,
become the most frequent consumed of iron foods
to fulfill the iron requirement. This source was
known to have lower bioavailability compared
with animal foods (Tatala et al., 1998).

One of animal iron sources, which consumed
more than 50%, was eggs. However, eggs only
provide around 3 mg/100 g, which is not an
adequate source of iron. This pattern, revealing a
higher intake of plant sources with lower amount
of iron, at the end, might contribute to anemia
(Collings, et al., 2013; Prihatini, et al., 2009; Tatala,
et al., 1998). The low consumption of animal iron
food can be fully understood because the price is
higher than other types of food. Therefore, food
access to consume animal iron sources is also
affected due to low power of purchasing (Bindon
& Vitzthum, 2002).

Table 6 shows that parents education,
both father and mother, did not influence iron
consumption (8.41+3.54 vs 7.67 £1.75, and 8.35
+ 3.22 vs 7.57 £ 2.19, respectively for < 9 years
and > 9 years, p > 0,05). There was a contradictory

Table 4. Frequency of ten-highest high-iron foods

consumed

Foods Category  Frequency (%)
Oncom Frequent 9 14.7
Infrequent 52 85.3

Chicken’s Liver Frequent 23 37.7
Infrequent 38 62.3

Tempeh Frequent 53 86.9
Infrequent 8 13.1

Noodles Frequent 32 52.5
Infrequent 29 47.5

Long bean Frequent 24 393
Infrequent 37 60.7

Chicken Egg Frequent 33 54.1
Infrequent 28 459

Mung Bean Frequent 29 47.5
Infrequent 32 52.5

Tofu Frequent 36 59.0
Infrequent 25 41.0

Shrimp Frequent 21 34.4
Infrequent 40 65.6

Anchovy Frequent 30 49.2
Infrequent 31 50.8

result between our finding and previous studies,
which could establish a significant relation of
parents education to iron intake (Basith, et al.,
2017; Choi, et al., 2011; Farida, et al, 2014; Rahayu
& Dieny, 2012). In a reviewed publication, it turns
out that parents education might be a contributing
factor to iron intake (Nguyen, et al., 2015), which
noted that the higher education the higher prospect
to have a better nutrition knowledge, resulting to
present an improvement of nutrient intake quality
and quantity. However, one study found similar
results, which could not observe a difference
between iron intake and parents education (Choi,
etal., 2011).

Although almost adolescent girls in this study
live with their parents, there is a phenomenon
where they are more independent in choosing
amount and kind of foods. For example, studies
found that more than 50% adolescent girls did
not have breakfast (Hermina, et al., 2009; Kalsum
& Halim, 2016). In addition, adolescent girls
tend to perform a poor food pattern habit, which
showed by a study in Bukit Tinggi where 60%
of adolescent girls practice that model (Santy,
2000).
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Table 5. Coefficient correlation between iron intake
and ten-highest iron sources consumed

Foods Coefficients p-value
Oncom 0.07 0.58
Chicken’s Liver -0.05 0.73
Tempeh -0.04 0.76
Noodles 0.09 0.51
Long bean 0.08 0.55
Chicken Egg -0.09 0.49
Mung Bean 0.05 0.72
Tofu 0.09 0.51
Shrimp -0.15 0.25
Anchovy 0.02 0.89

Father’s employment significantly affected
iron intake, showing an consumption 8.40+2.99
mg/day and 6.20£1.72 mg/day for informal and
formal working, respectively (p < 0,05) (Table 6).
This result indicates that father’s employment in
informal sector allows beneficial part on choosing
and determining iron intake. This research was
conducted in rural areas where most of father’s
work was informal (87%). Therefore, in this study,
it can be hypothesized that role of fathers for
choosing the quantity, type and quality of foods

Table 6. Iron intake based on family socio-economic

. . Iron intake (mg/
Socio-economic

day) p-value
parameters
n Mean SD
Education
Father <9 years 36 841 3.54
0.730
> 9 years 25 7.67 1.75
Mother <9 years 42 835 3.22
0.640
>0 years 19 7.57 2.19
Working status
Father Formal 8 6.20 1.72
0.033*
Informal 53 840 299
Mother Working 14 711 1.18
. 0.123
Not working 47 8.41 3.24
Family < 1.5 million
income IDR 21 833 3.53
- 15 mill 0.721
> 1.5 million
DR 40 799 2.63
. < 1.5 million
Spending IDR 32 821 3.06
> 1.5 milli 0.828
> 1.5 million
DR 29 799 285

* shows a significant difference (p < 0.05)
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for households will be greater due to having more
available time to communicate and interact with
mothers. However, in the society particularly in
Indonesia, the role for choosing ingredients and
foods typically is done by mothers, where they
dominantly buy and cook for the whole family
(Astuti, 2013; Putri & Kusbaryanto, 2012).
Interestingly, working status for mother, whether
they were working or not, did not influence iron
intake 7.11 = 1.18 mg/day and 8.41 = 3.24 mg/day,
respectively for working and not working mother
(p > 0,05) (Table 6).

This research also obtained a result showing
that there was no significant difference between
iron intake, family salary and spending (p >
0,05) (Table 7). In our study, we could not find
significant difference between salary income and
iron intake. It is possibility due to the location of
the study, which was in rural region, which mostly
still have larger land for farming. In Lebak, a
study found that there was a positive correlation
between land ownership and house-hold food
security (Tanziha & Herdiana, 2009). This implies
that the more land they owned, the greater the
chance of achieving household food security. In
contrast, study by Rahayu dan Dieny (2012) found
a relation of family income and expenditure to
iron consumption in Tangerang Selatan city. The
higher family income and spending for foods,
the higher iron intake. Other studies in India and
The Netherland also signified the effect of family
income and spending on iron intake (Bharati, et al.,
2004; Hulshof, et al., 2003). All of those factors
contribute to family privilege to select nutrient
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intake specifically on quality and quantity (Nguyen
et al., 2015; World Health Organization, 2001).

Our result showed that average score of
knowledge about anemia was 67.3 + 12.47.
Anemia knowledge were measured gained
information regarding anemia specifically
definition, type and caused of anemia as well
as its effects on health. Studies revealed that
knowledge is significantly motivated pregnant
mother to consume iron supplementation tablet
(Nora, 2012; Puspitaningrum & Fratika, 2014).
However, this study found that there was a negative
correlation between iron intake and knowledge
about anemia (r=-0.259, p=0.043). Explanation of
what influencing factors on iron intake might be
important. Since respondents were still adolescent,
it is quite-obvious that the preference of foods for
their daily meals is influenced by their parents,
who are choosing and providing most of the
consumed foods. In addition, there is a tendency
where adolescent girls aim to have an ideal body
image (Denich & Ifdil, 2015; Widianti & Candra,
2012), which causes them to perform a diet such
as no breakfast (Hermina, et al., 2009; Kalsum &
Halim, 2016; Saufika, et al., 2012). In addition,
adolescent girls have irregular eating patterns
(Jafar, 2012). Both reasons could contribute to
reduce their nutritional intake, including macro and
micro nutrients. Moreover, intervention by giving
nutrition education to adolescent girls also did not
affect to a better result on nutrient intake, including
iron (Silalahi, et al., 2016).

CONCLUSION

Mean of iron intake in adolescent girls
was around 8 mg/day or 31% of recommended
dietary intake (RDI). This study found that socio-
economic factor did not influence iron intake,
except for employment status of father, which
showed a higher intake when father works in
informal sector compared to formal sector. Iron
intake was negatively correlated with knowledge
about anemia, showing a lower intake of iron
for higher knowledge about anemia. Therefore,
adolescent girls require to diverse the source of
their iron daily intake, by choosing high-iron foods
and animal sources of iron such as liver from
chicken or cow, red meat, and other high sources

of iron, as well as complying national program
of iron supplementation, which might adequately
supply iron needs.
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