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Abstract - Since pregnant women who lack iron can cause 

iron deficiency anemia, this incidence must be prevented 

seriously. Based on the WHO data, the total population of 

anemia worldwide was 83.2% of 114 countries, while for 

Southeast Asia, it was 97.8%. Anemia in pregnant women 

in Indonesia ranked fourth with Thailand at 30%. This 

study aimed to determine the effectiveness of 

consumption of iron tablets in pregnant women against 

serum ferritin levels. This observational analytic study 

used the pretest and posttest control group design. 

Sixteen pregnant women with the inclusion criteria: 

Second trimester pregnant women, a single pregnant. Fe 

tablets given to respondents were in accordance with 

government programs, and taking blood serum for 

ferritin levels collaboration with public health center 

ilirtimur I Palembang. The measurement of serum 

ferritin levels used Elisa in the Central Laboratory of 

Health Laboratory of Palembang. Data was analyzed by 

paired T-Test. The test results showed that the mean 

ferritin level in pregnant women after consuming 30 iron 

tablets for 30 days was higher (21.68ng / ml ± 10.61) than 

those who had not consumed the tablets (17.29ng / ml ± 

9.90). Result showed there were significant differences in 

ferritin levels in pregnant women before and after (30 

tablets for 30 days) consuming iron tablets (p= 0.014). It is 

then recommended that the administration of iron tablets 

and support for pregnant women to comply with the 

consumption of iron tablets must be enhanced in 

accordance with the rules set by the government. 
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I. INTRODUCTION 

 

Anemia is a condition where the level of hemoglobin 

(Hb) in the blood is less than 11 g/dL [1]. When it 

occurs in pregnancy, the administration of iron tablets 

is set for its service standards. As recommended, 

pregnant women should consume 1 tablet daily or 90 

tablets during pregnancy [2]. 

Iron is a micro mineral that is most abundant in the 

human body. It is a part of hemoglobin that functions 

as a means of transporting oxygen to body tissues. 

During antenatal period, most of the iron is used during 

the second half of pregnancy; therefore, the need for 

iron becomes greater after mid-pregnancy. To address 

the upcoming problem,  there is a need for iron 

supplementation, to avoid the fall of the concentration 

of hemoglobin and hematocrit (Ht) significantly as 

blood volume increases [3]. 

Pregnant women may be at risk of iron deficiency 

anemia. Its examination can be seen from the low 

levels of serum ferritin and iron [4]. Ferritin is 

currently considered an important indicator in 

determining iron status [5]. Darwanty in her study 

stated that the amount of Fe consumed by pregnant 

women during pregnancy had to do with the incidence 

of anemia in pregnancy[6]. 

Iron deficiency is a major contributor to anemia by 

50% when compared to anemia caused by other 

factors. In 2013, maternal and neonatal deaths in 

developing countries reached around 3 million with an 

estimated 90,000 deaths caused by iron deficiency 

anemia [7]. Based on the WHO data, the total 

population of anemia worldwide was 83.2% of 114 

countries, while for Southeast Asia, it was 97.8%. 

Anemia in pregnant women in Indonesia ranked fourth 

with Thailand at 30%. This figure was higher that that 
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of Malaysia and Singapore, at 27% and 28%, 

respectively[8]. 

The government of Indonesia has made an effort to 

overcome anemia in pregnancy by giving 90 Fe tablets 

to pregnant women during their pregnancy period with 

the aim of suppressing the anemia rate; however, the 

incidence of anemia in Indonesia is still high. Data 

from the Basic Health Research (RISKESDAS) 

showed the prevalence of anemia in pregnancy 

remained 37.1%. This shows that iron deficiency 

anemia is still a public health problem [9]. 

Data from the Palembang City Health Office showed 

an increasing trend of anemia incidence. The coverage 

of Fe1 (30 tablets) for Palembang in 2017 was 99.12% 

and Fe-3 (90 tablets) was 97.23%. The coverage of Fe-

1 was highest in Plaju Sub-district and lowest in Ilir 

Timur I Sub-district[10]. Based on these descriptions, a 

study concerning anemia in pregnancy and Fe 

consumption in relation to serum ferritin level needed 

to be done.  

 

II. METHODS 

 

This observational analytic study used a pretest and 

posttest control group design. This study was located in 

Ilir Timur I Palembang, conducted in June-December 

2019. The sample in this study was a total sampling of 

16 respondents and in accordance with the inclusion 

criteria: Second trimester pregnant women (13-27 

weeks gestational age) who were willing to become 

respondents and take iron tablets for 30 days, a single 

pregnant woman obtained from the results of a physical 

examination, primigravida (first child) or multigravida 

(second to fourth child). The exclusion criteria in this 

study were pregnancy with complications, those who 

forgot to take 1 or more iron tablets during the study, 

those who were sick while they were doing the study, 

and those who could not be contacted during the study. 

Data collected in this study were primary data obtained 

by observing pregnant women in the form of biodata, 

and taking blood serum for ferritin levels (pretest and 

posttest). The measurement of serum ferritin levels 

used Elisa Reader method in the Central Laboratory of 

Health Laboratory of Palembang. 

Data analysis was carried out in stages which included 

univariate analysis to find out the frequency 

distribution of each variable presented in the form of 

frequencies and percentages. Bivariate analysis used a 

normality test first. The results obtained normal data 

distribution, followed by statistical tests using paired t-

test to see differences in ferritin levels before and after 

taking iron tablets. 

III. RESULTS  

 

Of the 16 respondents, the majority had graduated from 

high school (8 people/50%), were multigravida (10 

people/62.5%), and were aged 20-35 years (15 

people/93.8%) (Table 1). 
 

Table 1. Univariate Analysis Results 
 

 

The average ferritin level in pregnant women after 

consuming 30 iron tablets was higher than that in 

pregnant women who did not take iron tablets (Table 

2). Analysis showed that there were differences in 

ferritin levels in pregnant women before and after (30 

tablets) consuming iron tablets with a p value of 0.014. 
 

Table 2. Effectiveness of Iron Tablet Consumption in 

Pregnant Women to Ferritin Levels 
 

Number of Fe 

Tablets 

Feritin Level 

(ng/ml) 

Means±SD 

Total P 

n %  

 

0 Tablet 
30 Tablet 

 

17.29±9.90 
21.68±10.61 

16 
16 

100 
100 

0.014 

IV. DISCUSSION 
 

Statistical analysis showed that the average ferritin 

level in pregnant women after consuming 30 iron 

tablets was higher than that in pregnant women who 

had not consumed. Statistical analysis showed that 

there were differences in ferritin levels in pregnant 

women before and after consuming iron tablets with a 

p value of 0.014. 

Pregnant women in the government program are 

required to consume a number of 90 iron tablets during 

pregnancy [2]. Absorption of iron tablets is much 

influenced by various factors, including diseases that 

accompany the women during pregnancy and also the 

consumption of Vitamin C which can help the body 

absorb iron from food. Some foods reduce the ability to 

absorb iron such as tea, coffee, and foods containing 

calcium and other dairy products [4]. Absorption of 

Characteristics n  (%) Total n (%) 

Education 

Elementary school  

Junior High school  

Senior High school  

University 

 

0 (0) 

1 (6.3) 

8 (50) 

 7 (43.8) 

 

 

16 (100) 

Gravida  
Primigravida   

Multigravida 

 

6 (37.5) 

10 (62.5) 

 

16 (100) 

Age 

20-35 

< 20 and >35 

 

15 (93.8) 

1 (6.3) 

 

16 (100) 
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iron occurs in duodenum. When absorption takes place, 

there will be an increase in iron in the blood, which in 

turn will increase ferritin in the blood [3]. 

Ferritin is a protein that binds with iron in the 

intracellular and extracellular compartments [5]. Level 

of ferritin is defined low as a serum ferritin level of less 

than 14 ng/ml and normal of 14-150 ng/ml [4]. Low 

blood ferritin status confirms that the body does not 

have enough iron [11]. Most iron is used during the 

second half of pregnancy so the need for iron becomes 

greater after mid-pregnancy. Iron with this amount is 

usually not available from iron stores, therefore iron 

needs will not be met without iron supplementation [3]. 

Pregnant women will develop physiological anemia 

starting in the second trimester. Physiological anemia 

is a term often used to describe the decrease in 

hemoglobin concentration that occurs during normal 

pregnancy. This happens because the expansion of 

plasma volume is greater than the increase in the mass 

of red blood cells which is often called hemodilution 

[4]. During normal pregnancy, there is an increase in 

plasma volume by 30-50% and an increase in the mass 

of red blood cells by 20-30% where this causes a 

decrease in Hb concentration [12]. 

Pregnant women need about 1000 mg of iron during 

pregnancy, 500 mg for increasing red blood cells (HR), 

300 mg for fetal, placental and uterine development, 

and 200 mg for compensating for unconscious loss 

through the skin, feces, and urine [13]. However, 

pregnant women with high iron concentrations should 

limit Fe tablets [14]. Excessive iron deposits in tissues 

can cause serious damage to organs 

(hemochromatosis), specifically the heart, liver and 

endocrine organs [4]. 

A good balanced diet is very important to ensure 

pregnant women receive enough iron. The most 

absorbable iron comes from red meat, fish and poultry. 

However, there are vegetarian choices of green leafy 

vegetables like spinach. The most common side effects 

of consuming iron tablets are nausea, bloating, and 

constipation. The response to treatment after 2-4 weeks 

is that pregnant women will undergo a blood test to 

check whether the iron tablets are working. If there are 

significant changes, pregnant women continue to 

consume the tablets for another 3 months, to help 

increase iron stores in the body [15]. 

Another study measured plasma ferritin and dissolved 

transferrin receptors. Lack of iron supplementation is 

associated with an increase in moderate and severe iron 

deficiency, due to the increased need for iron during 

pregnancy; thus, every pregnant woman should get 

additional iron supplements, and this can be used as a 

strategy to prevent anemia [16]. Iron Deficiency and 

iron deficiency anemia there is relationship with fetal 

development, and early childhood parameters [17]. 

Other research stated that there is a significant 

relationship between serum ferritin and maternal Hb 

with pregnancy outcomes such as newborn weight, and 

premature birth [18]. 

This study is also in line with a study conducted by 

Falahi, et al who stated that iron supplementation 

during pregnancy in pregnant women who are not 

anemic but have low ferritin levels can be useful for 

the prevention of iron deficiency anemia [19]. This 

study is also in line with Dalal’s study that the average 

ferritin levels increased before and after consumption 

of iron tablets [20]. In addition, serum ferritin levels 

were the lowest in pregnant women with severe anemia 

[21]. 

Other study stated that there was a correlation between 

iron intake in children 2-5 years with ferritin. It can be 

seen from the regression analysis that the contribution 

of Fe intake in increasing ferritin levels was 1,747µg/L. 

Ferritin is a reliable parameter in determining Fe status 

[22]. The administration or supplementation of Fe 

capsules to athletes also significantly influences 

changes in serum ferritin levels during menstruation, 

which is to maintain it within normal limits, so that the 

athlete's condition can continue training without 

interfering with his performance [23] 

V. CONCLUSION 
 

There are differences in ferritin levels in pregnant 

women before and after consuming iron tablets. 

Increased serum ferritin levels indicate an increase in 

body iron reserves. Pregnant women should be exposed 

with education and information the importance of 

consuming Fe tablets. 
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