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INTRODUCTION

In pregnancy, the blood volume is increasing in
every trimester. Starting in the first trimester, it in-
creases for 20%, 40% in the second trimester, and
50% until the midst of third trimester. Afterwards
until delivery, the blood volume will not increase,
making the total volume increase of 42%.1

In addition, there is an increasing rate of
erythropoiesis in pregnant woman, which would
increase the number of erythrocyte. The rate will
differ at each pregnancy age. In first trimester the

erythrocyte production was slow, but in second tri-
mester to third trimester, its speed will increase
sharply.2

Initially, haemoglobin will still be in normal
range. But it will then decrease to the lowest level
in the end of second trimester and increase before
delivery.2

Iron daily recommendation in the first trimester
of pregnancy is relatively low, about 0.8 mg. but
this number would increase in the second and
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Objective: To know the change in ferritin level in second and third
trimester of pregnancy.

Methods: This study was a cohort study. The level of ferritin was es-
timated in the second trimester of pregnancy and examined again in
the third trimester of pregnancy. Data processed and analyzed by
statistically.

Result: The number of sample in this study was 30 patients. From
this study, we found that the Ferritin level in second to third trimes-
ter of pregnancy was decreased in 28 patients (93.3%) and in-
creased in 2 patients (6.7%). This result showed that ferritin serum
level in second and third trimester would significant difference (p <
0.001). This different can be showed in media ferritin serum level in
second trimester higher than third trimester (31.10 ng/ml > 22.20
ng/ml).

Conclusion: There was a significant decrease in the level of ferritin
from the second to third trimester. This could be caused by the oc-
curence of hemodilution reaching its peak at 28-32 weeks of preg-
nancy, increasing the need of iron intake. This could also be caused
by an imbalanced diet of the mother.
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Abstrak

Tujuan: Mengetahui perubahan kadar feritin pada kehamilan trimes-
ter dua dan tiga.

Metode: Penelitian ini bersifat kohort, di mana subjek penelitian yang
memenuhi kriteria inklusi, dilakukan pemeriksaan kadar feritin pada
kehamilan trimester kedua dan kemudian dilakukan lagi pemeriksaan
kadar feritin saat kehamilan trimester ketiga. Data diproses dan di-
analisa secara statistik.

Hasil: Jumlah sampel yang didapat dan memenuhi kriteria inklusi
dalam penelitian ini sebanyak 30 orang. Dari hasil penelitian ini dida-
patkan terjadi penurunan kadar feritin dari ibu hamil trimester dua
ke trimester tiga sebanyak 28 ibu (93,3%) dan terdapat 2 ibu (6,7%)
yang mengalami kenaikan. Hasil tersebut menunjukkan bahwa kadar
feritin serum pada trimester dua dan tiga berbeda sangat bermakna
(p < 0,001). Perbedaan ini dapat dilihat pada nilai median kadar
feritin serum trimester dua lebih tinggi dibandingkan dengan trimes-
ter tiga (31,10 ng/ml > 22,20 ng/ml).

Kesimpulan: Terdapat penurunan secara bermakna kadar feritin ibu
hamil trimester dua ke trimester tiga yang disebabkan oleh kebutuhan
akan zat besi yang meningkat pada kehamilan, di mana hal ini dise-
babkan karena adanya hemodilusi yang mencapai puncaknya pada
usia kehamilan 28 - 32 minggu dan adanya proses transfer zat besi ke
janin selain itu dapat juga disebabkan oleh faktor komposisi diet yang
buruk.

[Maj Obstet Ginekol Indones 2013; 37-2: 77-81]
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third trimester, to about 3 to 7 mg. The iron ab-
sorption ratio will not increase accordingly on
pregnant women, only 2-3 mg will be absorbed
from 10 mg oral intake. Even in women with ade-
quate iron reserve in the beginning of pregnancy,
there still will be several phases of iron deficiency.
Increasing iron necessity is due to decreasing fer-
ritin level. In the first trimester of pregnancy, the
level of ferritin is about 100 ng/ml, in second tri-
mester it will decrease into about half, and in the
third trimester it will decrease for another 30% so
the in the end, the ferritin level is under of 20
ng/ml.3

Iron deficiency is the most common nutrition
problem in every corner of the world, affecting
about 25% world population.4 Specifically, preg-
nancy women has a high risk for iron deficiency
and iron deficiency anemia due to the increasing
iron necessity. Prevalence of Iron deficiency ane-
mia in pregnant women is about 35% - 75% (av-
erage 56%), while in industry country the preva-
lence is about 18%.4

Haemoglobin, haematocrit, and erythrocyte le-
vel are the functional component of an assessment
that estimated the level of iron storage.4 In fact, the
alteration of iron storage and functional iron com-
ponent deficiency has a different picture. The level
of haemoglobin, haematocrit and number of eryth-
rocyte would influenced by hemodilution in preg-
nancy.3

Ferritin is a protein that is rich in iron (iron stor-
age protein) that was produced by several tissue
including the liver, bone, and placenta. Lower level
of ferritin was a sensitive indicator for iron defi-
ciency states.5

Several studies have proved that ferritin serum
is a non-invasive test that is useful for pregnancy.
Ferritin serum concentration decreases after 12
weeks of pregnancy with relatively constant rate
until the 32nd weeks, where the level would de-
creased to less than 20 ng/ml even in pregnant
women who has consumed iron supplementation.
In healthy adult, the concentration of ferritin se-
rum has a correlation with iron storage in bodies.
Iron storage of 8 mg is equal with 1 ng/ml of fer-
ritin serum. Based on this calculation 100 mg of
iron is equal with 125 ng/ml of ferritin serum. Av-
erage level of ferritin serum in healthy women
equal with < 500 mg of iron storage.6

METHOD

This was a cohort study, where the subjects who
filled the inclusion criteria, were undergoing fer-
ritin level examination in second and third trimes-
ter of pregnancy. Data were then processed and an-
alysed statistically.

The number of subjects in this study was 30
people who agreed to participate and signed the
informed consent. The subject characteristic, in-
cluding age, gravid, education, occupation as well
as the ferritin level in second and third trimester,
was showed in table form.

RESULT

This study was performed from November 2012 to
January 2013. Subjects have received explanation
about benefit, objective and study method that be-
ing used and sign informed consent to participate
in this study.

Table 1. Subject characteristic based on age, gravid, edu-
cational background and occupation (n = 30).

Age (Years) n %

< 20  3 10  

20- 35 24 80  

> 35  3 10  

Gravid n %

1 13 43.3

2 - 3 16 53.4

3  1  3.3

Education n %

Elementary  3 10  

Junior high school  1  3.3

Senior high school 23 76.7

Bachelor  3 10  

Occupation n %

House wife 25 83.3

Private  2  6.7

State enterprise worker  2  6.7

University student  1  3.3

The subjects’ age ranged from 19 to 39 years
old. Most subjects (80%) were 20 to 35 years old.
Sixteen subjects (53.4%) had 2-3 previous preg-
nancies. Most subjects (76.7%) were graduated
from senior high school and most (83.3%) were a
housewife.
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Table 2. The ferritin level in second to third trimester of
pregnancy (n = 30)

Variation of
ferritin level

n %

Decreases 28 93.3

Increases  2  6.7

Total 30 100   

From this study, it was found that in 28 patients
(93.3%) the ferritin level was decreasing, while in
2 patients (6.7%), the level was increasing instead.

Table 3. Decreased of ferritin level in second to third tri-
mester (n = 28)

Decreased of
ferritin level

n %

< 5 ng/ml  3 10.7

5 - 10 ng/ml 12 42.9

> 10 ng/ml 13 46.4

Total 28 100   

 

In this study, we found that 13 patients (46.4%)
experienced a decrease in ferritin level in second
to third trimester for more than 10 ng/ml.

 

Table 4. Results from ferritin level different test in second
and third trimester

Trimester On
average

Standard
Deviation

Median Wilcoxon
test

II 35.04 20.987 31.10

- 3.569
(p < 0.001)

III 34.27 44.189 22.2 

Based on Kolmogorov-Smirnov test (appendix)
it showed that ferritin serum level in second and
third trimester was not distributed normally (p <
0.05). Thus, we analysed the differences of ferritin
serum level test in second and third trimester by
Wilcoxon Signed Ranks test. The result showed
that level of ferritin serum in second and third tri-
mester was significantly different (p < 0.001). The
ferritin serum level in the second trimester is
higher compared with in the third trimester (31.10
ng/ml > 22.20 ng/ml).

DISCUSSION

The subjects’ age ranged from 19 to 39 years old.
Most subjects (80%) were 20 to 35 years old. Six-
teen subjects (53.4%) had 2-3 previous pregnan-
cies. Most subjects (76.7%) were graduated from
senior high school and most (83.3%) were a house-
wife. Age, gravid, educational background and oc-
cupation could influence the iron storage/ferritin
level in pregnant women. In the younger age group
lower ferritin level can be caused by the additional
iron need for body metabolism in growing period
and vital organ preparation.7

Iron storage would decrease in women who ever
had childbirth since they need longer time to re-
place it, approximately ± 3 - 6 months. The women
with shorter interval between pregnancies could
have even lower iron storage, since the storage had
not been fully replenished when it was used again
for the next pregnancy.8

Pregnant women with a lower level of education
could have a lower ferritin/iron storage level of the
body because of the lack of knowledge about diet
that would be needed to fulfil the iron necessity.
Pregnant women that worked in stressful job ra-
rely pay attention to her intake thus also influenc-
ing the nutrient, including iron, status. Economic
and social factor are also another important factors
because it influence nutrient intake.9

From 30 respondents, 28 respondents had de-
creasing ferritin level and 2 respondents had in-
creasing ferritin level. The decreasing ferritin se-
rum level can be caused by the increasing need of
iron in second trimester, imbalanced diet, and
hemodilution in pregnancy.7

Decreasing ferritin serum depends on how much
the iron storage is in the beginning of pregnancy,
and also influenced by iron supplementation in
pregnancy period.10

Increasing ferritin serum level in pregnancy can
be caused by several factors, including infection,
gestational diabetic, premature parturition and
also preeclampsia.11-13 In this study we found that
2 pregnant women experienced an increasing level
of serum ferritin, which could be caused by infec-
tion, premature parturition and preeclampsia.

Most patients (46.4%) in this study experienced
a decrease in ferritin level in second to third tri-
mester for more than 10 ng/ml. This can be caused
by hemodilution that peaks in 28 - 32 weeks preg-
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nancy age, the increasing rate of iron transfer to
fetus and also a fall in iron absorbing ability that
can be influenced by several substance.14

In this study we found 3 women with the great-
est decrease of ferritin serum level (-30 ng/dl until
-60 ng/dl). There are several factors which can ex-
plain this phenomena, including normal range fer-
ritin level. There is no reference regarding the ex-
pected decrease in ferritin serum level in second
and third trimester and the normal range of ferritin
serum level in the second and third trimester. Huch
R found that ferritin serum level decreased in preg-
nancy, and reaching the lowest point in second and
third trimester.10

Analysis of decreasing ferritin serum level can
be performed by subtracting the highest number
of ferritin serum level with its consumption. This
can be individualized.15 In this study, we did not
study about the fetus’ body weight. thus we can’t
conclude whether there is a correlation between
the decrease of maternal ferritin serum level with
birthweight. The decreased of ferritin serum level
were different in each subject, and that can be in-
fluenced by another variable, i.e. nutrient and diet
supplementation and blocked iron absorption.16

However, in this study, we did not studied about
correlation between the iron daily intake and fer-
ritin serum level.

Based on Wilcoxon Signed Ranks test, we found
that median level of ferritin in second trimester
was 31.10 ng/ml and median level of ferritin in
third trimester was 22.20. This result showed that
ferritin serum level in second and third trimester
was significantly difference (p < 0.001). The level
of ferritin serum in second trimester is significantly
higher than in third trimester, so we can conclude
that ferritin level serum decrease significantly.

In second trimester, ferritin serum level de-
creased consistently, up to 50% of the normal
range. This change is caused by hemodilution and
iron mobilization from the storage to fulfil the in-
creasing iron need in pregnancy.17,18 For this pe-
riod, iron storage in pregnancy women would de-
creased.19

This study result is similiar with another study’s.
Hou Jr showed that pregnant women in their first
trimester had a higher ferritin serum level com-
pared with non pregnant women. While in second
and third trimester they found significantly de-
creasing ferritin serum level. Ferritin serum level

in non-pregnant group was ± 63 ng/ml. In first tri-
mester, the level of ferritin serum would increase
to ± 97.4 ng/ml, significantly different compared to
ferritin serum in non-pregnant women. Then it
would decrease to ± 22.2 ng/ml in the second and
± 14.7 ng/ml in the third trimester.20

Breymann C showed that ferritin serum level in
the beginning of normal pregnancy was higher
than in non-pregnant women. In pregnant women,
ferritin serum concentration reached its highest
point in 12 - 16 weeks gestational age, then de-
crease accordingly to fetus growth and reached its
lowest level in third trimester.21

Study by Ichsan showed that the older the ges-
tational age, the lower of average ferritin serum
level, meaning that the iron storage would be de-
pleted as the pregnancy continued. From this study
it was also found that ferritin level in pregnant
women was 20.21 ± 19.53 ng/ml. In first trimester
of pregnancy ferritin level was 52.86 ± 47.88
ng/ml, in second trimester was 26.81 ± 22.97
ng/ml, while in third trimester was 13.93 ± 7.95
ng/ml. So they concluded that the ferritin level in
pregnant women would decrease based on fetus
development.22

Mastiadji in 2001, showed that "ferritin level in
pregnant women was associated with haemoglo-
bin, haematocrit, and erythrocyte level. The ferritin
level is lower in the third trimester than in the se-
cond trimester. They found that ferritin level in
third trimester of pregnancy was ± 21.698 ng/ml
and in second trimester of pregnancy was ± 24.268
ng/ml.23

CONCLUSION

There is a significant decrease of ferritin level in
pregnancy women between second to third trimes-
ter. Highest ferritin serum level were different in
each individual and that can be influenced by nu-
trient and diet intake that the rate of iron absorp-
tion. As suggestion, ferritin level examination can
be used as one of supporting examination in estab-
lishing the diagnosis and treatment of iron defi-
ciency anemia in pregnant women.
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