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Ferritin is an indicator that is frequently used to measure iron 
deficiency anemia, especially in the population of pregnant 
women. Ferritin functions as an iron storage protein that is non-
toxic and will be mobilized when needed. Low ferritin levels can 
lead to iron deficiency anemia. This study aimed to determine the 
relation between iron and vitamin A intake with ferritin levels in 
pregnant women with iron deficiency anemia in trimester III. 
This research is an observational correlative analytic study with 
a cross sectional approach. The sample in this study was 37 
pregnant women with iron deficiency anemia in trimester III 
with purposive sampling technique. Data on iron and vitamin A 
intake were taken by using a modified SQ-FFQ (Semi Quantitative 
Food Frequency Questionnaire) designed by Lipoeto conducted 
at BMC General Hospital and dr. M.Djamil Padang Hospital from 
July 2019 to May 2021. The normality test of the data was carried 
out by Shapiro Wilk test and data were analyzed by using 
Pearson correlation test. The results showed that the average 
iron intake was 34.33±3.36 mg/day, vitamin A intake was 
888.86±109.95 mcg/day, and ferritin levels were 8.68±2.82 
ng/mL. There was a significant relation between iron intake (p= 
0.009), vitamin A intake (p= 0.003), and ferritin levels. The 
conclusion is that there is a relation between iron and vitamin A 
intake with ferritin levels in pregnant women with iron 
deficiency anemia in trimester III. 
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1. Introduction  

 
Ferritin is one of the parameters to determine IDA in pregnant women. Iron deficiency anemia 

(IDA) is a disease related to nutrition. It can occur because the supply of iron for erythropoiesis is 
reduced so that hemoglobin formation is inhibited. Pregnant women need more iron than pre-
pregnancy conditions for the formation of red blood cells which are increasingly needed for the 
mother, fetus and placenta (Waryana, 2010). Unmet iron needs during pregnancy can lead to 
premature birth, anemia, postpartum complications and bleeding. While the impact on the fetus 
causes an imbalance in fetal growth and development, and babies are born with low birth weight (Wu 
et al, 2012). 

Ferritin is another protein that is essential in iron metabolism. Under normal conditions, ferritin 
stores iron which can be recovered for use as needed. If there is a lack of iron intake from food, there 
will be an iron imbalance in the body. The amount of iron reserves in the body decreases and is 
followed by iron deficiency which is characterized by a decrease in serum ferritin. Iron deficiency in 
pregnant women is mainly caused by inadequate intake (Oliver and Olufunto, 2012). In addition to 
iron, anemia is also caused by a lack of other nutrients such as vitamin B12, vitamin C, folic acid, and 
vitamin A (WHO, 2011).  

Vitamin A and iron are two essential nutrients that must be fulfilled during pregnancy, because 
these two nutrients have unique characteristics. This uniqueness is due to the synergistic absorption 
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of vitamin A and iron. Vitamin A plays an important role in helping iron absorption so that it can 
overcome anemia, vitamin A can form complexes with iron, making it soluble in the intestinal lumen, 
and also prevents iron absorption inhibiting factors (Ridwan, 2012). 

The objective of this study was to determine the relation between iron and vitamin A intake 
with ferritin levels in pregnant women with iron deficiency anemia in trimester III. 
 

2. Method  
 

This research is an observational correlative analytic study with a cross sectional approach. Data 
on iron and vitamin A intake were taken by using a modified SQ-FFQ (Semi Quantitative Food 
Frequency Questionnaire) questionnaire designed by Lipoeto carried out at BMC RSU and dr. 
M.Djamil Padang Hospital from July 2019 to May 2021. The sample in this study was Ms. There were 
37 pregnant women with iron deficiency anemia in trimester III using purposive sampling technique. 

 

3. Result and Analysis 
 

a. Average Intake of Iron, Vitamin A, and Ferritin Levels 
The average intake of iron, vitamin A and ferritin levels of pregnant women with iron deficiency 

anemia in trimester III can be seen in table 1 below: 
Table 1 

Average Intake of Iron, Vitamin A and Ferritin Levels  
of Pregnant Women with Trimester III Iron Deficiency Anemia in 2020 

Variables Mean ± SD Minimun Maksimum 
Iron Intake (mg/day) 34,33 ± 3,36 25,95 40,6 
Vitamin A intake (mcg/day) 888,86 ± 109,95 601 1108,5 
Ferritin Level (ng/mL) 8,68 ± 2,82 4,46 14 

The results showed that the average iron intake of pregnant women with iron deficiency anemia 
in trimester III was 34.33 mg/day, and the intake of vitamin A was 888.86 mcg/day, while the average 
ferritin level in pregnant women with iron deficiency anemia was in trimester III was 8.68 ng/mL. 
This showed that the amount of iron intake is still far below the standard recommended by the RDA 
for trimester III pregnant women aged 20-35 years 39 mg/day. Meanwhile, the intake of vitamin A 
has reached the standard recommended value for pregnant women in trimester III of 850 mcg/day. 

Table 2  
Frequency Distribution of Research Subjects Based on Adequacy Levels of Iron and Vitamin A Intake in 

Pregnant Women with Trimester III Iron Deficiency Anemia in 2020  
Variables Frequency  (n) Percentage (%) 

Iron Intake 
Enough 
Not enough  

 
2 
35 

 
5,40 
94,60 

Total  37 100 
Vitamin A intake 
Enough 
Not enough 

 
27 
10 

 
73,0 
27,0 

Total 37 100 

In table 2, it can be seen that most pregnant women have inadequate intake of iron (94.60%) 
and vitamin A (27.0%).. 
b. The Relation between Iron Intake and Ferritin Levels in Pregnant Women with Trimester 

III Iron Deficiency Anemia. 
Based on the results of the study, the relation between iron intake and ferritin levels can be seen 

in Figure 1 below: 
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Figure 1. The relation between iron intake and ferritin levels in pregnant women with iron deficiency 

anemia in trimester III. 

Based on Figure 1, it can be seen that there is a significant relation between iron intake and 
ferritin levels in pregnant women with iron deficiency anemia in trimester III with a p value = 0.009. 
Data analysis shows that the direction of the relation is positive and the relationship strength is 
moderate (r = 0.423). The lower the iron intake, the lower the ferritin level. R2Linear value = 0.179 
means that iron intake contributes 17.9% to ferritin levels. 
c. The Relation between Vitamin A Intake and Ferritin Levels in Pregnant Women with 

Trimester III Iron Deficiency Anemia. 
Based on the results of the study, the relation between vitamin A intake and ferritin levels can 

be seen in Figure 2 below: 

 
Figure 2. The Relation betwen Vitamin A Intake and Ferritin Levels in pregnant women with 

iron deficiency anemia in trimester III 
Based on Figure 2, it can be seen that there is a significant relation between vitamin A intake 

and ferritin levels in pregnant women with iron deficiency anemia in trimester III with p value = 
0.003. Data analysis showed that the direction of the positive relation with moderate strength (r = 
0.475) means that the lower the intake of vitamin A, the lower the ferritin level where the value of R2 
Linear = 0.226 means that the intake of vitamin A contributes 22.6% to the ferritin level.. 
d. The Relation between Iron Intake and Ferritin Levels in Pregnant Women with Trimester 

III Iron Deficiency Anemia 
In this study, there is a statistically significant positive relation between iron intake and ferritin 

levels in pregnant women with Trimester III Iron Deficiency Anemia with moderate strength 
(p=0.009 r=0.423). This shows that the lower the iron intake, the lower the ferritin level.  

Iron intake is the first line to determine a person's iron reserves in the process of erythropoiesis. 
If the amount of iron intake is small, the body will compensate to increase absorption which is 
described by increasing iron-binding capacity. However, if the intake is not fulfilled, the longer the 
iron reserves in the body, it will continue to decrease and even run out because it is used for 
erythropoiesis. This is marked by the depletion of iron stores and reduced transferrin saturation, at 
this stage there has been an iron deficiency condition that is not accompanied by anemia. If the iron 
reserves run out, the erythropoiesis will be disturbed, whereas in the process of erythropoiesis itself, 
it needs Fe which binds to protoporphyrin to form heme, because no Fe is bound. There is an increase 
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in free protophorphyrin followed by a decrease in serum ferritin levels (Sacher and McPherson, 
2004). If this happens continuously, the amount of hemoglobin will decrease, resulting in iron 
deficiency anemia (Scholl, 2005). Iron deficiency anemia can arise because the supply of iron for 
erythropoiesis is reduced so that hemoglobin formation is inhibited. This can be indicated by the 
discovery of empty iron reserves on laboratory results, visible red blood cells that are smaller in size, 
and faded in color (Bakta, et al., 2015).  

Gordeuk et al (2012) study explained that dietary iron intake has a significant relation with 
serum ferritin, where heme iron is the most dominant predictor (Beck et al, 2014). Gordeuk also 
explained that red meat consumption has a positive relation with increased ferritin levels in adults 
in Australia. 

The results of this study showed that 94.6% of pregnant women with low levels of iron adequacy 
had low levels of ferritin. In line with research conducted by Sunarti (2014) aiming to see the 
correlation of nutritional status, iron intake with ferritin levels. The results show that there is a 
relation between nutritional status, iron intake, and ferritin levels. Ferritin is another protein 
important in iron metabolism. Under normal conditions, ferritin stores iron which can be recovered 
for use as needed. If there is a lack of iron intake from food, there will be an iron imbalance in the 
body. The amount of iron reserves in the body decreases and is followed by iron deficiency which is 
characterized by a decrease in serum ferritin. (Shao, 2012) Ferritin is also an iron storage protein 
that is mostly distributed in body tissues and is found in the reticuloendothelial system. Ferritin 
detected in the body is in balance with total body iron and functions as an indicator for iron storage 
(Jamali, 2017). 
e. The Relation between Vitamin A Intake and Ferritin Levels in Pregnant Women with 

Trimester III Iron Deficiency Anemia 
In this study, there is a statistically significant positive relation between vitamin A intake and 

ferritin levels in pregnant women with iron deficiency anemia in trimester III with moderate strength 
(r= 0.475 p= 0.003). This shows that the lower the intake of vitamin A, the lower the ferritin level. 

Vitamin A is a fat soluble vitamin that can help the absorption and mobilization of iron for the 
formation of erythrocytes. The low status of vitamin A will make iron stores unable to be utilized for 
the erythropoiesis process. In addition, Vitamin A and -carotene will form a complex with iron to 
keep iron soluble in the intestinal lumen so that iron absorption can be helped (Kirana, 2011). 
Vitamin A, in the form of retinol levels, is known to affect several processes that will affect iron and 
ferritin in the absorption of iron, especially non-heme iron, so pregnant women need intakes 
containing vitamin A such as beef, duck meat, liver, egg yolks, cheese, milk, fish, green vegetables, 
nuts, brightly colored fruits to help the process of hematopoiesis (Murray, 2009). 

The results of Bauti's research (2019) showed that there was a significant relation between 
consumption of Vitamin A and ferritin levels of pregnant women in trimester I with p = 0.001. The 
correlation value is 0.403 which indicates the direction of the positive relation with moderate 
strength. Kirana's research (2011) states that there is a relation between vitamin A intake and the 
incidence of anemia. The lack of vitamin A intake is thought to be caused by less consumption of 
vegetable and fruit, especially green vegetable. In general, vegetable is good sources of vitamins, so 
the consumption of vegetable will have an influence on the level of consumption of vitamin A. As with 
vitamin C, vitamin A also plays a role in the absorption of iron in the body so that adequate intake is 
needed to facilitate the absorption of iron, especially fruit consumption and vegetable that is rich in 
vitamins (Murray, 2009).   

Vitamin A and iron are two essential nutrients that must be met during pregnancy, because 
these two nutrients have unique characteristics. This uniqueness is due to the synergistic absorption 
of vitamin A and iron. This can be seen when the administration of vitamin A can reduce the 
prevalence of anemia and improve iron utilization compared to vitamin A supplementation alone or 
iron alone. Then, a researcher also found that, when the body is in a state of vitamin A deficiency, the 
transport of iron from the liver and the incorporation of iron into erythrocytes is disrupted (Ridwan, 
2012). 

The results of this study indicate that as many as 27% of pregnant women with a low level of 
vitamin A adequacy and 73% of pregnant women with a sufficient level of vitamin A adequacy, 
although most pregnant women have a sufficient level of vitamin A adequacy, but mothers still 
experience anemia due to several reasons. One of the factors is the absorption of vitamin A. In the 
process of absorption of vitamin A, it depends on the level of protein consumption, because vitamin 
A is transported by the RBP so that when protein is low, the absorption of vitamin A is reduced even 
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though the intake of vitamin A is sufficient (Briawan, 2014). Almatsier (in Sahana, 2015) explained 
that one of the factors that can cause anemia even though the average respondent's vitamin A 
consumption quite sufficient is enough fat consumption. Vitamin A is one of the fat-soluble vitamins 
that the body absorbs along with other lipids so that its absorption will not be maximized when fat 
consumption is less (Gilbert, 2013).  

The main cause of anemia in pregnant women is generally also caused by the amount of iron 
consumed is not in accordance with what is needed. The lack of iron intake results from the lack of 
iron consumed, as well as the effect of the ability to absorb iron (Pradanti, 2015). The enhancer and 
inhibitor factors are important concerns in assessing iron intake. There are several micronutrients 
that are used together with iron to increase the absorption of nutrients called driving factors 
including vitamin A, vitamin C, vitamin B12, and vitamin B6 (Sizer and Whitney, 2013). Some types 
of booster food sources can only work optimally on heme iron sources than non-heme sources in iron 
absorption (Mangels et al, 2011). As with vitamin A, vitamin A can help heme iron dissolve in the 
intestinal mucosa, so that iron can be absorbed. If the iron consumed is not heme iron, the role of 
vitamin A cannot work optimally (Webster et al. 2016). 

 
4. Conclusion   

 
Based on the results of this study, there is a relation between iron and vitamin A intake and 

ferritin levels in pregnant women with iron deficiency anemia in trimester III. 
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