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Iron has an important role in various metabolic processes and as a central structure of
hemoglobin (Hb) for the process of transporting oxygen. Malnutrition from the beginning
of pregnancy until the end of pregnancy will cause problems with labor, premature birth,
low birth weight in infants to maternal death. The importance of examining serum Ferritin
levels as early detection of iron deficiency anemia is especially carried out before
pregnancy or early pregnancy (trimester I), given the high incidence of iron deficiency
anemia in pregnant women and its impacts. The purpose of this study is to look at the
relationship of iron consumption with Ferritin levels in first-trimester pregnant women in
Agam Regency in 2018. This research is observational with cross-sectional study. The
study was conducted at the Biomedical Laboratory of Andalas University from February
2019 to January 2020 with a sample of 60 respondents. Sampling is done by consecutive
sampling technique. Measurement of daily iron consumption with FFQ interviews, and
measurement of Ferritin levels using ELISA. Data were analyzed using Person correlation
test and abnormal data with non-parametric Person correlation test. 17 respondents
(28.3%) with iron RDA <30 mg, and 43 respondents (71.7%) with iron RDA sufficient. 17
respondents (28.3%) with Ferritin levels <30 pg/L and 43 respondents (71.7%) with
enough Ferritin. It was found that there was a significant relationship between iron
consumption with Ferritin levels in first-trimester pregnant women with a p-value = 0.003
(p<0.05), with a correlation value of 0.373 which indicates the direction of a positive
relationship with weak strength. There was a significant relationship between iron
consumption and Ferritin levels in first-trimester in pregnant women with correlation
values indicating a positive relationship with weak strength.

Introduction

Nutrition is

starting from pregnancy, infants, toddlers,
children, adolescents, adults to the elderly.?
of  Anemia is a health disorder that is often

important ~ aspect

development, can contribute to improving the
quality of resources so that it can play a
maximum role in development. Nutrition
adequacy is very important for all individuals,

encountered during pregnancy.? In 2011 the
World Health Organization (WHO) estimated
the prevalence of anemia in pregnant women
globally to reach 38%, which is as many as 32
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million people. Groups that are prone to
anemia are those aged 15-49 years. around the
world. Around 40-88% of maternal deaths in
developing countries are associated with
anemia in  pregnancy. World Health
Organization (2013) reports that prevalence
shows that around 35-75% of cases of
maternal deaths occur as a result of this and
iron deficiency anemia is one of the 1 leading
causes of death in pregnant women in the
world.?

In 2017 the prevalence of anemia cases in
pregnant women in West Sumatra Province
was 7.32%. As many as 9.3% of pregnant
women suffer from anemia and are spread in
various work areas of Peblic Health Center in
Padang City. In 2016 in the city of
Bukittinggi, the incidence of anemia in
pregnant women was 24% and was still below
the target of <8.9%. In 2015, there was 15.4%
incidence of anemia in pregnant women in
Agam District where this figure had increased
from the previous year which was 14.7%.*

The causes of anemia during pregnancy
among women in various countries are varied
and multifactorial. Anemia is generally
caused due to poor consumption of nutrients
and iron deficiency.’Pregnant women are the
most vulnerable to malnutrition, due to an
increase in the nutritional needs of the mother
and fetus during pregnancy. During
pregnancy, the cause of anemia is increased
oxygen demand.

As a result, red blood cells (erythrocytes)
increased by 20-30%. However, this increase
is not proportional to the progressive increase
in plasma volume of 40-45%, resulting in the
process of hemodilution (blood-thinning)
which causes a decrease in Ferritin levels, so
anemia increases during pregnancy. Pregnant
women need twice the iron to meet the needs
of the mother and fetal growth, so the need to
meet the consumption of quality iron during

pregnancy, so that the chance of anemia is
decreased.®

Iron has an important role in various
metabolic processes and as a central structure
of hemoglobin (Hb) for the transport of
oxygen.' The need for iron during pregnancy
has increased by 1,000 mg, with a proportion
of 300 mg for the fetus and placenta, 500 mg
for expansion of maternal Hb, and the
remaining 200 mg is discharged normally
through the skin, urine, and digestive tract.*

Iron metabolism is influenced by various
factors, one of which is protein. Protein has
an important role which is to provide
consumption of organic iron (haem), organic
iron (haem) obtained from food consumption,
especially on red meat, and as an important
functional unit to bind iron and prevent the
potential for toxic oxidants in the form of
hemoprotein as a heme compound
(hemoglobin or myoglobin), heme enzymes,
and nonheme compounds (Ferritin).”

Ferritin is an iron storage protein and is
extracellular in serum. Ferritin functions as a
clinical marker of the body's iron stores
status. In iron homeostasis, Ferritin is
influenced by cellular iron concentration (the
amount of cellular iron concentration is
directly proportional to the amount of Ferritin
produced). Furthermore, between intracellular
and extracellular Ferritin the amount of iron
in intracellular stored is directly proportional
to the amount of serum extracellular Ferritin
or serum Ferritin.

Serum Ferritin  examination was chosen
because it is the most accurate test for
diagnosing iron deficiency anemia. Ferritin
serum examination is proven to be the earliest
indicator. Ferritin levels decrease when
depletion of iron stores and during pregnancy
will decrease due to hemodilution. Low
Ferritin values can be caused by several
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things, such as acute blood loss (1-2 weeks),
chronic blood loss such as gastrointestinal
hemorrhage, malabsorption  syndrome,
increased iron  requirements such as
pregnancy, menstruation, growing children,
and iron deficiency. Serum Ferritin levels are
considered as a cut-off point in pregnant
women between 12-30 pg/mL. It is said to
have an iron deficiency if the Ferritin level is
<12 pg/mL and is said to be insufficient and
needs precautions such as compliance with
iron intake and Fe tablets which is <30
pg/mL.2

The results carried out by Brow (2008) said
that intake of Iron and Zinc has a strong
relationship. It states that there is an
interaction between micronutrients.” The
results of a study in Bolivia also mentioned
that of 95% of pregnant women in the first
trimester, only 42% had anemia due to iron
deficiency.®

WHO previously reported that the prevalence
of pregnant women with iron deficiency was
around 35-75% and increased with increasing
gestational age and it was estimated that 30-
40% caused iron deficiency anemia due to
iron deficiency. Iron deficiency anemia is also
caused due to insufficient intake of iron-rich
foods.

These nutritional factors are caused by lack of
intake or poor quality of iron because the
amount of intake is apparently not enough to
prevent anemia, but the quality of iron must
also be considered in the selection of foods to
be consumed to meet the body's need for
iron.*°

The results of a study conducted by Citra
Dewi (2018) in the Padang City found that the
mean serum Ferritin levels of anemia
pregnant women in the low category (11.13 *
6.37 pg/L) with p<0.05, which means that
there is a relationship between Ferritin levels

serum pregnant anemia with birth weight
babies born in the working area of the Lubuk
Buaya Public Health Center in Padang City.

Materials and Methods

This research was an observational with a
cross-sectional  study.™*Ferritin examination
was carried out in the Biomedical Laboratory
of the Faculty of Medicine, Andalas
University and an interview with the FFQ
(Food Frequency Questionnaire) to measure
iron daily consumption, and this research has
been conducted from February 2019 - January
2020. The population in this study were all
first-trimester pregnant women in Agam
Regency. The research subjects chosen are
those that meet the inclusion and exclusion
criteria. Where the inclusion criteria are first-
trimester pregnant women 9-12 weeks of
pregnancy, do not consume drugs metabolic
syndrome. The number of subjects was
calculated using the Nden Hypothesis Test
Formula, based on the formula the results of
60 research samples were obtained.

Ferritin examination by the method by
ELISA, filling the FFQ (Food Frequency
Questionnaire) to measure daily food
consumption. Data were analyzed using
Person correlation test and abnormal data
with non-parametric Person correlation test
with p-value <0.05, it was considered that
there were statistically significant differences.

Results and Discussion

Based on table 1, the average age of
respondents is (29.28 = 5.263) years, most
respondent’s education level is high school
(33.3%), as many as (81.7%) respondents are
not working, and the age of pregnancy is 11-
12 weeks ( 45.7%).

Based on table 2, the average value of iron
consumption in  first-trimester  pregnant
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women in the Agam Health Center is (37.28 =
13.59) mg. A total of 17 respondents (28.3%)
with iron consumption <30 mg and with
sufficient iron consumption (71.7%).

Based on table 3, it was found that the mean
Ferritin levels in first-trimester pregnant
women in the Agam Health Center were
(54.16 £ 35.87) pg/L. 17 respondents (28.3%)
with Ferritin levels <30 pg/L and  with
adequate Ferritin levels (71.7%).

Based on table 4, it was found that there was a
significant  relationship ~ between  iron
consumption with Ferritin levels in first-
trimester pregnant women with p-value =
0.003 (p<0.05). The correlation value is 0.373
which indicates the direction of a positive
relationship with a weak strength.

Agam Regency is a hilly or mountainous and
coastal area that is dominated by protected
areas on the basis of an agricultural economy,
dry land plantations and horticulture. In the
field of agriculture, majority of the
community on this district has land to be
cultivated into paddy fields by planting rice,
besides that it is also used to grow chili, corn,
pulses, and others. All of these agricultural,
plantation and livestock farming certainly
contain a lot of vitamins and minerals when
processed, especially iron which will be
consumed daily by humans.*?

Pregnant women were aged under 20 years
and above 35 years are very risky to get
pregnant. The age of the mother who is still
too young is related to the reproductive
organs of the mother that have not been fully
formed, this will also result in a high rate of
maternal mortality due to the risk of bleeding
and anemia. If a pregnant woman is under 20
years, the iron intake will be divided between
her biological growth and the fetus in the
womb. Pregnant women who are above 35
years will experience the physiological
function of the body is not optimal, because it

has entered the early degenerative period. The
age factor is a factor that needs to be
considered for a woman to get pregnant.™

Pregnant women are one of the groups prone
to malnutrition, due to an increase in
nutritional needs to meet the needs of the
mother and fetus. Poor eating patterns in
pregnant women have an impact on the
occurrence of nutritional disorders including
anemia, weight gain in pregnant women and
impaired fetal growth.'*

During pregnancy there is a significant
increase in the need for iron to increase red
blood cell mass and expansion of plasma
volume for fetal growth. In addition, iron is
also needed to form hemoglobin in the red
blood cells of the mother and fetus. During
pregnancy, the need for iron increases by 30%
compared to not getting pregnant.’

The level of education is very influential on
changes in attitudes and healthy living
behavior. In this study, the education of most
respondents was high school (33.3%) where

maternal education was one of the
determinants of nutritional status, and
maternal, infant, and child mortality.*

Education is one of the measures used in
socioeconomic status. Pregnant women who
have less education, will affect the ability of
mothers to obtain information about anemia
in pregnancy.*’

This is according to Rachmaniar’s research
(2013). According to educational background,
it turns out that more sample education is
found with high school education at 62.0%,
this is also one of the factors that can cause
anemia.’® Iron intake is the first line that
determines a person's iron reserves in the next
process. If the amount of iron that enters is
small, then the body will compensate for
increasing absorption which is illustrated by
the increased binding capacity of iron.
However, if the intake is never met the longer
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the iron reserves in the body will continue to
decrease even depleted because it is used for
erythropoiesis. This is indicated by the
depletion of iron deposits and reduced
saturation of transferrin, in this stage there has
been a condition of iron deficiency that is not
accompanied by anemia, if the iron reserves
run out, then of course erythropoiesis will be
disrupted, whereas in the process of
erythropoiesis it is needed Iron which binds
with protoporfirin for forming heme, because
no Iron is bound there is an increase in free
protophorphyrin followed by a decrease in
serum Ferritin levels.™

If this continues, the amount of Hb will
decrease further, resulting in Iron deficiency
anemia.?’ Pregnant women should eat foods
with high iron content, such as whole grains,
red meat, nuts, green vegetables, and liver.
Consumption of adequate vitamin C can also
increase the process of absorption of iron in
the body.?

Based on the table above, it can be seen that
although most pregnant women consume
enough iron, there are still many pregnant
women who have not consumed iron
adequately and well. This must be considered,
given the iron must always be in a sufficient
state, both before and after pregnancy to
prevent anemia even worse iron deficiency
anemia during pregnancy.

This is because, the presence of iron content
in foods that may not be digested properly
such as cereals and nuts and other vegetable

matter, because these foods contain
ingredients that can inhibit absorption in the
intestine, most of the iron will not be
absorbed and disposed of with feces.?
Optimal  nutritional  regulation  during

pregnancy will have positive outcomes, but
the state of malnutrition can have adverse
effects on the health and development of the
fetus. The need for food consumed by

pregnant women is not only emphasized in
the amount of the dose but on the nutritional
value or quality. In addition to high quality,
the amount of nutrients consumed by
pregnant women needs to be regulated
properly, because an iron deficiency in daily
food can sustainably increase the risk of
nutritional anemia. Lack of knowledge about
foods that contain a lot of nutrients as well as
food processing methods and proper eating
patterns are indirect factors for anemia in
pregnant women.?

Ferritin and hemoglobin levels are often used
to measure iron deficiency anemia, especially
in the population of pregnant women. The
amount of Ferritin and hemoglobin content in
the body can determine the amount of body
iron reserves and functional iron circulating in
the blood. In the metabolism of iron, the
body's iron reserves will be mobilized if the
functional iron is not sufficient to meet the
body's iron needs. If this situation continues it
can cause iron deficiency to anemia
conditions. Ferritin is in the blood in very low
concentrations, whereas plasma Ferritin is in
balance with the Ferritin reserves in the body,
and will decrease in concentration when an
iron deficiency occurs. Low Ferritin serum
concentration is a sensitive indicator of iron
deficiency.?®

According to the conclusions of the study, the
pattern of consumption of women in
Indonesia is generally more than vegetable
ingredients where iron levels in vegetable
sources are known to have low iron quality
and for absorption requires the help of a
booster. Ferritin levels are often used to
measure iron deficiency anemia, especially in
populations. The Ferritin levels can determine
the number of iron reserves in the body and
functional iron circulating in the blood. In the
metabolism of iron, the body's iron reserves
will be mobilized if the functional iron is not
sufficient to meet the body's iron needs. If this
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situation continues it can cause iron
deficiency to anemia conditions. During
pregnancy, pregnant women need 1000 iron
while the daily diet can only absorb 10-15%
of the non-heme iron consumed. In addition,
women's consumption patterns in Indonesia
generally contain low-quality iron. Food
sources are more abundant than vegetables,
where iron levels in vegetable sources are
known to have low iron quality and
absorption requires the help of stimulants
such as ascorbic acid.**

This has been proven in Thailand that the
main cause of anemia in pregnant women is
due to iron deficiency (43.1%.) Likewise, a
study in Tanzania shows that anemia in
pregnant women is related to iron deficiency
(p-value=0.03), vitamin A (p-value=0.004)
and nutritional status (MUAC) (p-
value=0.003).® There is a close correlation
between anemia during pregnancy with fetal

death, abortion, birth defects, low birth weight
of the baby, reduced iron reserves in children
or children born in a state of nutritional
anemia. Low intake of iron into the body from
consumption of iron from daily food is one of
the causes of anemia.?®

Sabriani's research (2015) on the relationship
of Ferritin levels and protein intake in
pregnant women Chi-Square test results at a
95% confidence level showed an association
between Ferritin levels and protein intake in
pregnant women in  North  Bolaang
Mongondow District (p-value=0.019). Ferritin
IS an important protein in iron metabolism.
Under normal conditions, Ferritin stores iron
that can be taken back for use as a necessity.
In excess iron, the body's iron stores are
greatly increased and far more Ferritin is
present in tissues, such as the liver and
spleen.”’

Table.1 Characteristics of Respondents

Characteristics

Age (Year) (Mean = SD)

Last Education

Elementary School (%)
Junior High School (%0)

High School (%0)
Degree (%)
Occupation
Working (%)
Not working (%)
Age of Pregnancy
9 weeks (%0)
9-10 weeks (%)
10  weeks (%)
10-11 weeks (%0)
11 weeks (%)
11-12 weeks (%0)
12 weeks (%)

Frequency (n = 60)
29.28 +5.263

7 (11.7)
17 (28.3)
20 (33.3)
16 (26.7)

11 (18.3)
49 (81.7)

2(3.3)
6 (10.0)
2(3.3)
15 (25.0)
3 (5.0)
28 (45.7)
4 (6.7)
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Table.2 Iron Consumption in First-Trimester Pregnant Women in Agam Health Center

Iron Consumption (mg)

=30
<30

f (%) Mean + SD
n =60 (mg)
43 (71.7)  37.28 +13.59

17 (28.3)

Table.3 FerritinLevels in First-Trimester Pregnant Women at Agam Health Center

Ferritin Levels (ug/L)

=30
<30

f (%) Mean + SD
n =60 (ng/L)

43(71.7) 5416+
17 (28.3) 35.87

Table.4 Relationship of Iron Consumption with Ferritin Levels in First-Trimester
Pregnant Women in Agam Health Center

Variables n

Mean + SD p-value Korelasi (r)

Iron Consumption (mg) 60 37.28+13.59  0.003 0.373
FerritinLevels (ug/L) 60 54.16 + 35.87

Conclusion and recommendation

There is a significant relationship between
iron consumption with Ferritin levels in first-
trimester pregnant women with p-value =
0.003 (p<0.05). The correlation value is 0.373
which indicates the direction of a positive
relationship with weak strength. It is hoped
that further researchers will be able to
measure maternal hemoglobin levels, as well
as carry out continuous FFQ assessments of
mothers in subsequent studies. It is hoped that
further researchers will be able to continue
this research with other variables such as
macro substances or other micro substances
on the first-trimester Ferritin levels.
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