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Iron deficiency and folic acid anemia cause decrease 

in ferritin and folic acid levels that can interfere with the 

intake of oxygen and nutrients to the fetus resulting in 

LBW and reduced brain growth during pregnancy. The aim 

of the study was to determine the relationship between 

ferritin and folic acid levels in pregnant women with 

newborn weight and head circumference. 

This study was a cross sectional study conducted on 

55 pregnant women at 37-42 weeks who were taken by 
consecutive sampling technique. The study was carried out 

in the Working Area of the Puskesmas and the Regional 

Health Laboratory of the Merangin Regency, and the health 

laboratory of West Sumatra Province from May 25 to July 

13, 2018. Test the normality with the Kolmogorov-smirnov 

test and the correlation test using Pearson and Spearman. 

The results showed ferritin mean 23,643±16,682 

ng/ml, folic acid 14,093±4,578 ng/ml, newborn weight 

3047,27±399,005 gram and head circumference 

33,02±1,163 cm. Statistical test results showed no 

correlation between ferritin levels with body weight 
(r=0.063, p=0.648) and head circumference (r=0.018, 

p=0.895) and folic acid levels with body weight (r=-0.036, 

p=0.795) and head circumference (r=-0.098, p=0.477). 

The conclusions of the study were that ferritin and 

folic acid levels of pregnant women had no significant 

correlation with newborn weight and head circumference. 

By improving nutrition, socioeconomic, qualitative 

antenatal care, initial referral of risky cases and 

supplementation of iron and folic acid can reduce the 

incidence of anemia. 
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I. INTRODUCTION 

Anemia occurs throughout the world, 

especially in developing countries. 

According to the World Health Organization 

(WHO), approximately 56% of all women 

living in developing countries are estimated 
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to suffer from anemia. In Africa and Asia, 

anemia is estimated to contribute to more 

than 115,000 maternal deaths and 591,000 

perinatal deaths globally per year (Sudikno 

and Sandjaja, 2011; Sharma and Shankar, 

2010). 

The main causes of maternal death in 

Indonesia are bleeding, hypertension in 

pregnancy and infection. Based on the SDKI 

in 2012, the Maternal Mortality Rate (MMR) 

was 359 per 100,000 KH and the Infant 

Mortality Rate (IMR) was 32 per 1000 KH 

(Rajab, 2009; SDKI, 2012). 

The number of maternal deaths in 

Jambi Province in 2014 was 53 cases and 

there was an increase again in 2015 to 56 

cases. In 2014, Merangin Regency was 

ranked second in the highest number of 

maternal deaths after the City of Jambi (8 

cases) and in 2015 ranked first in the highest 

number of maternal deaths (10 cases). The 

number of babies who died in Jambi 

Province was 45 cases in 2014 and the most 

in the District of Merangin was 10 cases. In 

2015 there was an increase in the number of 

babies who died in Jambi Province, namely 

as many as 201 cases and the most widely 

reported were in Merangin District (37 cases) 

(Profil Dinas Kesehatan Provinsi Jambi, 

2014 and 2015). 

According to WHO standards, anemia 

is if the hemoglobin (Hb) concentration in 

the blood is less than 11 g / dL. The National 

Institute for Health and Care Excellence 

(NICE) recommends that women be tested 

for anemia again at 28 weeks' gestation 

(Shaikh, et al, 2015). Data from the 

Merangin District Health Office showed the 

incidence of anemia in pregnant women in 

2015 was 15.54% and increased in 2016 by 

37.73% from 23 Puskesmas, even in one of 

the 23 health centers, the incidence of 

anemia reached 91.36%. 

Iron deficiency anemia (IDA) is the 

most common cause in all age groups with 

the highest prevalence in the pregnant 

women group, which is about 70% (Gibney, 

et al, 2008; Fikawati, et al, 2015). IDA can 

also be exacerbated by poor nutritional 

status, mainly associated with a deficiency of 

folic acid, vitamin A or B12 (Sudikno and 

Sandjaja, 2011). However, the most common 

causes are iron deficiency and folic acid 

(Proverawati, 2011). 

Folate deficiency will cause the 

maturation of the erythrocyte nucleus which 

will cause interference in the replication of 

Deoxyribo Nucleic Acid (DNA) and the 

process of cell division. This situation will 

affect the performance of body cells 

including cells that play a role in hemoglobin 

synthesis. Usually folate deficiency along 

with iron deficiency. Therefore, iron and 

folic acid supplementation is recommended 

during pregnancy to prevent complications 

(Satyam and Khusbu, 2015; Chowdhury, et 

al, 2014; Syah, et al, 2012). At the same 

time, women who received iron supplements 

showed a higher frequency of influence and 

experienced a higher likelihood of elevated 

hemoglobin concentrations during the 

second trimester and third trimester of 

pregnancy (WHO, 2012). 

Most women start their pregnancies 

with anemia. So, prevention should begin 

before pregnancy (Sharma and Shankar, 

2010). In the study of Passerini, et al (2012), 

in North Vietnam there were iron and folic 

acid supplementation programs in women 

before pregnancy aimed at preventing the 

occurrence of iron deficiency anemia. In the 

program, the incidence of Low Birth Weight 

(LBW) was reduced and there was an 

increase in birth weight in rural Vietnam. 

According to Kozuma (2009), a recent 

recommendation in Japan that daily 

supplementation of folic acid during 0.4 mg 

pregnancy aims to prevent damage to the 

nerve tube closure, such as spina bifida in the 

fetus, regardless of whether anemia or not, 

even the US Public Health Service (UPHS ) 

recommend that all women of childbearing 

age should consume folic acid 400 μg (0.4 

mg)/ day to prevent Neural Tube Defect 

(NTD) during periconseption one month 

before conception and one month post 

conception because human neural tube closes 

during the third week post conception 

(Tangkilisan and Rumbajan, 2002; Hanafiah, 

2006). 
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Folic acid is a B vitamin that 

functions in DNA synthesis. In the body 

reserves of folic acid are very few, ie 

between 5-10 µg. The need for folic acid in 

normal women is 50-100 µg / day and in 

pregnant women 300-400 µg / day. Folic 

acid deficiency can cause secondary 

infection, bleeding, fetal death in the womb, 

maternal death, habitual abortion, placental 

abruption, premature and congenital fetal 

abnormalities (NTD) (Tangkilisan and 

Rumbajan, 2002; Hanafiah, 2006). 

One way to detect folic acid 

deficiency is to look at fetal brain growth 

during pregnancy which can be seen from 

the size of the newborn's head 

circumference. The results of the study by 

Darwanty and Antini (2011) showed a 

significant relationship between folic acid 

levels and head circumference (p 0.022) and 

between hemoglobin levels and head 

circumference (p 0.025). 

Based on Ahmed's research, et al 

(2011) in Bangladesh on 150 pregnant 

women grouped into group I those who gave 

birth to babies with low birth weight and 

group II those who gave birth to babies with 

normal birth weight concluded that serum 

folate levels were lower in group I and 

anthropometry (birth weight, body length 

and OFC) newborns show a positive 

correlation. Lower serum folate is 

significantly at risk of losing weight for 

newborns (OR 11.00, 95% CI 4.81-25.15), 

lower body length (OR 3.67, 95% CI 1.42-9, 

47) and low OFC (OR 6.96, 95% CI 2.47-

17.87). 

Research by Fatima, et al (2017) in 

Sudan on 150 pregnant women in which the 

group population was divided into 3 groups, 

namely 50 were women with spontaneous 

preterm labor at 28-34 weeks gestation, 50 

were women with LBW, and 50 were 

women with severe normal birth. The results 

showed that the prevalence of anemia in the 

study group was 60% in women with 

preterm labor (mean BB 1.5 kg), 40% in 

women with LBW (mean BB 2.0 kg) and 8% 

in women with severe normal birth (average 

BB 3.3 kg). Hb levels were significantly 

lower in premature and LBW compared to 

normal birth weight groups with p <0.00001. 

In addition, there is a positive correlation 

between maternal hemoglobin values and 

birth weight in the study population with a 

correlation coefficient (r 0.40) and a 

correlation of determination (R 0.7). So the 

conclusion is that maternal hemoglobin 

levels are positively correlated with LBW 

from mothers who have anemia compared to 

mothers who do not have anemia. 

Based on the study of Jiang, et al 

(2016) in China, 116 mothers and infants 

were grouped into fetal growth restriction 

(FGR) suitable for gestational age and large 

for the gestational age group. Birth weight, 

body length, head circumference, body mass 

index (BMI) and Rohrer's body index were 

measured from newborn babies. The results 

showed that folic acid levels were positively 

correlated with birth weight, head 

circumference and BMI. 

Based on the data above, the 

researchers wanted to know the relationship 

between ferritin and folic acid levels in 

pregnant women with newborn body weight 

and head circumference. 

II. METHODS 

This study is an observational study 

with cross sectional design. This research has 

been carried out starting from May 25 to July 

13, 2018 in the Bangko Health Center, 

Pematang Kandis and Sumber Agung Work 

Areas of Merangin Regency, Jambi Province 

for blood sampling of pregnant women at 37-

42 weeks of gestation. Merangin District 

Regional Health Laboratory for hemoglobin 

examination of pregnant women with the 

cyanmethemoglobin method. West Sumatra 

Province Health Laboratory Center Serology 

Section with ECLIA method for examination 

of ferritin and serum blood folic acid 

pregnant women in 55 samples of aterm 

pregnant women then measured the weight 

and head circumference of newborns in the 

first hour of birth. 

Test for normality using the 

Kolmogorov-Smirnov test (sample> 50). The 

test results showed that the data were not 

normally distributed (p<0.05) in ferritin, 
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folic acid and LK then data transformation 

was obtained, the results were not normally 

distributed on the head circumference, then 

using Spearman's non-parametric test and 

other variables using the Pearson parametric 

test. 

III. RESULTS 

Table 1 Characteristics of Respondents 

Characteristics n Mean±SD 

Age (years) 

Pregnant Distance (years) 

Parity 

55 

55 

55 

26.53±5.494 

2.376±2.717 

0.93±0.979 

Based on Table 1 it can be concluded 

that the mean age of pregnant women in 

healthy reproductive age, mean gestational 

distance> 2 years and parity are not at risk. 

Table 2 Average Hemoglobin, Ferritin, Folic Acid, 

Weight and Head Circumference of Newborn 

Babies 

Variables n Mean±SD 

Hb (g/dL) 

Ferritin (ng/mL) 

Folic Acid (ng/mL) 

Newborn Weight (gram) 

Head Circumference 

(cm) 

55 

55 

55 

55 

55 

11.375±2.400 

23.643±16.682 

14.093±4.578 

3047,27±399.005 

33.02±1.163 

Based on table 2 it can be concluded 

that the mean Hb levels, ferritin, folic acid of 

pregnant women, body weight and head 

circumference of newborns in the normal 

range. 

The relationship of ferritin levels in 

pregnant women with newborn body weight 

can be seen in the following figure: 

Figure 1 Scatter Plot of The Relationship between 

Ferritin Levels ofPregnant Women and Newborn 

Weight 

 

*Pearson correlation test 

The relationship of ferritin levels in 

pregnant women with newborn head 

circumference can be seen in the following 

figure: 

Figure 2 Scatter Plot of The Relationship 

between Ferritin Levels of pregnant Women with 

Newborn Head Circumference 

 
*Spearmancorrelation test 

The relationship between folic acid 

levels in pregnant women with newborn  

weight can be seen in the following figure: 

Figure 3 Scatter Plot of The Relationship 

between Folic Acid Levels of Pregnant Women and 

Newborn Weight 

 
*Pearson correlation test 

The relationship between folic acid 

levels in pregnant women with newborn 

head circumference can be seen in the 

following figure: 

Figure 4 Scatter Plot of The Relationship 

between Folic Acid Levels of Pregnant Women 

with Newborn Head Circumference 

 
*Spearman correlation test 

IV. DISCUSSION 

Characteristics of Respondents  

In this study, the average mean age of 

pregnant women in healthy reproductive age, 

mean gestational distance> 2 years and risky 

parity are known. 

Ahmed's research, et al (2011) on the 

relationship of maternal folic acid and 
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vitamin B12 to newborn weight and body 

proportion showed that the mean age of 

pregnant women was 25.6 ± 4.9 years with a 

range of 17-40 years and found a parity 

average of 1, 4 and 35.7% parity status of 

pregnant women is multiparous. Multi parity 

and short (<2 years) birth spacing between 

pregnancies require more iron to develop 

fetal and placental growth. 

Univariat 

Hemoglobin Levels 

In this study it can be seen the mean 

hemoglobin level in the normal range so that 

it does not indicate anemia (Hb <11 g / dl in 

the 1st and 3rd trimesters, Hb <10.5 g / dl in 

the second trimester) (Joseph and Nugroho, 

2010). 

Anemia is a condition in which low Hb 

concentrations caused by low erythrocyte 

production, increased erythrocyte damage 

(hemolysis) or excessive blood loss can 

occur in women of reproductive age, 

especially pregnant and lactating women 

(Departemen gizi dan kesehatan masyarakat, 

2011). 

Decrease in the rate of erythropoiesis, 

loss of erythrocytes in large numbers or 

hemoglobin deficiency causes the ability of 

blood to carry oxygen below normal 

(Sherwood, 2011). Cost implications for 

various biochemical examinations, 

parameters for demonstrating iron status in 

various studies — populations of iron-

deficiency anemia are measured by 

hemoglobin levels (Gibney, et al, 2008). 

Ferritin Levels 

In this study, average ferritin levels 

were obtained in the normal range. The 

ferritin serum that indicates IDA in 

pregnancy is <12 µg/dl (Gibney, et al, 2008). 

Based on the research of Ahmed, et al (2011) 

in 150 pregnant women, the mean ferritin 

was 45.8±20.8 ng/mL. According to 

Siddappa, et al (2010), the form of iron 

storage is ferritin. IDA is the most common 

cause of anemia in all age groups with the 

highest prevalence in the group of pregnant 

women. 

Daily iron supplementation reduces the 

risk of anemia in pregnancy by 70% and 

IDA by 57%. Women who received iron 

supplements showed the frequency of more 

influences and experienced a higher 

likelihood of Hb concentration during the 

second trimester and third trimester of 

pregnancy (WHO, 2012). 

Folic Acid Levels 

The average folic acid results in this 

study were in the normal range. Serum levels 

of less than 3 mg/mL in folic acid deficiency 

for normal serum folic acid levels are 9-45 

nm (3-16 mg/ml) (Tangkilisan and 

Rumbajan, 2002). In the study of Ahmed, et 

al (2011) in Bangladesh in 150 pregnant 

women obtained folate results of 5.19 ng/ml 

in mothers who gave birth to babies with low 

birth weight and folate results of 10.91 ng/ml 

in mothers who gave birth to babies with 

birth weight normal (p = 0,000). 

Folic acid is an important B vitamin 

that is associated with normal fetal growth 

and development because it acts as a 

coenzyme for nucleic acid synthesis and 

takes part in DNA replication and cell 

division (Ahmed, et al, 2011). This situation 

will affect the performance of body cells 

including cells that play a role in hemoglobin 

synthesis. Folate deficiency usually 

coincides with iron deficiency. Therefore, 

iron and folic acid supplementation is 

recommended during pregnancy to prevent 

complications (Satyam and Khushbu, 2015; 

Chowdhury, et al, 2014; Syah, et al, 2012). 

Newborn weight 

The results of the average weight of 

newborns in this study were in the normal 

range. Normal birth weight in infants is ≥ 

2500 grams (Bickley, 2015). Based on the 

research of Ahmed, et al (2011) results 

obtained in the LBW group with a mean 

newborn weight 2.11±0.15 kg and a group of 

infants with normal birth weight with a mean 

newborn weight 2.88±0.33 kg. Eneroth's 

(2011) study of anemia in infants and 

micronutrient status showed a mean birth 

weight of 2697±404 grams. 

Neonatal growth is reflected in the birth 

weight, body length and head circumference 

of the newborn. By carrying out several 
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interventions during pregnancy to improve 

maternal nutrition has a better effect on 

anthropometry of newborns (Nagmoti, et al, 

2015). 

Newborn Head Circumference 

The average head circumference of 

newborns in this study was in the normal 

range. The head circumference of normal 

newborns is 33-37 cm (Wibowo, 2010). 

Based on de Sa, et al (2015) research on 

anemia in pregnancy has an impact on 

weight and in the development of anemia in 

newborns, the results of mean head 

circumference (34.5 ± 1.5 cm) from mothers 

with anemia, while the average 

circumference results head (34.2 ± 2.0 cm) 

from mothers who do not have anemia. In 

general, based on results, both anemia and 

non-anemia pregnancies concluded that 

pregnancy outcomes were adequate because 

they considered head circumference at birth. 

Based on the research of Ahmed, et al 

(2011), the mean results of LBW group 

(head circumference 31.98 ± 1.28 cm) and 

group of infants with normal birth weight 

(head circumference 35.20 ± 1.37 cm). 

Head circumference reflects intracranial 

volume including brain growth. If the brain 

does not grow normally, the head will be 

small or vice versa. If the head doesn't grow, 

the brain will follow. If there is a blockage of 

cerebrospinal fluid flow in hydrocephalus, 

the head volume will increase so that the 

head circumference is greater than normal 

(Soetjiningsih and Ranuh, 2013). 

Relationship between Ferritin Levels of 

Pregnant Women with Newborn Weight 

Statistical test results in this study 

obtained r = 0.063 and p = 0.648. There was 

a very weak positive correlation and was not 

statistically significant between ferritin levels 

of pregnant women with newborn body 

weight. 

According to de Sa, et al (2015), 

maternal anemia is considered a risk factor 

for pregnancy and can be a cause of anemia 

in newborns, in addition to being associated 

with higher abortion, low birth weight, 

prematurity, fetal death and anemia in the 

first year of life due to storage low iron. The 

results of his research showed that maternal 

IDA (mild to moderate) can affect the blood 

profile and concentration of iron on the 

umbilical cord of the newborn's blood but 

without disrupting the child's anthropometric 

parameters. 

This study is in line with the research of 

Hadipour, et al (2010) on hemoglobin and 

serum ferritin levels of newborns in anemic 

Iranians in 70 pregnant women. The results 

showed that serum ferritin levels showed no 

significant relationship between maternal 

serum ferritin levels and anthropometry 

neonatal (p> 0.001). 

The size of the baby at birth is mainly 

determined by the mother. One of them is the 

nutritional status shown through weight, 

height, and BMI can be considered to predict 

neonatal anthropometry. In the research of 

Nagmoti, et al (2015), the results showed 

that there was a relationship between 

maternal BMI and weight of newborns (p = 

0.004). 

Full-term infants born to iron-deficient 

women have lower serum ferritin 

concentrations. Iron in pregnant women 

increases significantly in the second and 

third trimesters by expanding maternal blood 

volume and red blood cell mass (Siddappa, 

et al, 2010). The average amount of iron that 

needs to be absorbed during pregnancy is 

estimated to be 840-1210 mg. This 

absorption requirement increases from 0.8 

mg/day in early pregnancy to 6 mg/day at the 

end of pregnancy (Fraser and Cooper, 2011). 

Iron is an important and vital nutrient 

for many cellular activities and for the initial 

development of the nervous system. Thus, it 

is very important for intrauterine and 

postnatal development. Birth weight is an 

important factor in determining the child's 

survival. Therefore, children with low birth 

weight have a high risk of becoming sick or 

dead in the first year of life (de Sa, et al, 

2015). 

Based on the results of this study stated 

that there was no significant relationship 

between ferritin levels and newborn body 

weight but caused by other 

factors/multifactorial, namely: mothers who 
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were pregnant at a young age, demographic 

factors, maternal biology, obstetric history, 

maternal morbidity during pregnancy, 

antenatal care and toxic exposure. 

Iron deficiency usually occurs due to 

low iron storage before pregnancy so the 

growing fetus consumes a lot of inventory 

and takes available iron priority. This needs 

to be done as well as increased iron 

requirements continue after the birth of the 

baby due to blood loss and breastfeeding 

(Chowdhury, et al, 2014). 

If a woman is anemic then it should be 

treated with daily iron supplementation (120 

mg of elemental iron) and folic acid (400 mg 

or 0.4 mg) until the Hb concentration rises to 

normal (WHO, 2012). 

Relationship between Ferritin Levels of 

Pregnant Women with Newborn Head 

Circumference 

Statistical test results in this study 

obtained the value of r = 0.018 and p value = 

0.895. There is a very weak positive 

correlation and is not statistically significant 

between ferritin levels of pregnant women 

with newborn head circumference. 

Based on the research of de Sa, et al 

(2015) obtained the average head 

circumference of 34.5±1.5 cm from mothers 

who experienced anemia, while the average 

head circumference 34.2±2.0 cm from 

mothers who did not experience anemia so 

that conclusions were obtained there was no 

significant correlation between maternal 

ferritin and newborn head circumference. In 

general, based on results, both anemia and 

non-anemia pregnancies concluded that 

pregnancy outcomes were adequate because 

they considered head circumference at birth. 

Iron is very important for brain growth 

and early function in humans because it 

supports neuronal and glial energy 

metabolism, neurotransmitter synthesis and 

myelination. Iron deficiency during the fetal 

or postnatal period can alter brain structure, 

neurochemistry and cognitive function and 

cause long-term cognitive and motor 

impairment that cannot be corrected by iron 

supplementation (Siddappa, et al, 2010). 

The iron supplementation given will be 

adequate iron reserves for the mother if she 

is undergoing labor by surgery or has 

postpartum hemorrhage and the mother will 

start the next pregnancy with a better iron 

reserve. When breastfeeding, the amount of 

iron that a baby can store depends on 

maternal iron reserves. This has a significant 

impact on neurological development and 

brain function during childhood (Fraser and 

Cooper, 2011). 

IDA is characterized by decreased 

transferrin saturation and reduced ferritin or 

hemosiderin levels in the bone marrow 

resulting in a decrease in the amount of 

hemoglobin and red blood cell production 

(Syah, et al, 2012; Proverawati, 2011). Low 

Hb levels will affect the ability of the 

maternal system to transfer enough oxygen 

and nutrients to the fetus (Fraser and Cooper, 

2011). 

Pregnant women who suffer from 

nutritional anemia will give birth to an 

anemic baby which can cause brain 

dysfunction and brain growth disorders 

(Waryana, 2010) so that every pregnant 

woman should be given communication, 

information and education about nutrition in 

iron-rich pregnancies and factors can affect 

or inhibit iron absorption. However, dietary 

changes alone are not enough to correct iron 

deficiency in pregnancy, but iron tablets also 

need to be given. 

The results of this study state that there 

is no significant relationship between ferritin 

levels and newborn head circumference 

because there are other factors that influence, 

namely the maternal environment (age and 

parity, maternal nutritional status, disease, 

smoking and alcohol and socioeconomic 

status), uteroplacental and fetal function. 

Relationship between Folic Acid Levels of 

Pregnant Women with Newborn Weight 

Statistical test results in this study 

obtained the value of r = -0.036 and p = 

0.795. There is a very weak negative 

correlation and not statistically significant 

between folic acid levels of pregnant women 

with newborn body weight. 
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Jiang's research, et al (2016) in China 

on 116 mother and baby pairs found that 

folic acid levels were positively correlated 

with birth weight. In Ahmed's research, et al 

(2011) it was concluded that folic acid was 

lower in the group of infants with low birth 

weight and anthropometry (birth weight, 

body length and OFC) of newborns showed a 

positive correlation, namely birth weight (r = 

0.665, p = 0,000). 

The results of this study are in line with 

the research of Kalem, et al (2016) that the 

main cause of megaloblastic anemia during 

pregnancy is folic acid deficiency associated 

with maternal complications, growth 

retardation, preterm birth, low birth weight, 

pre-eclampsia, eclampsia. The results 

showed that the mean infant birth weight of 

mothers who experienced anemia was 

3225.5±392.6 g and the mean of mothers 

who did not experience anemia was 

3182.0±281.2 g and obtained no statistically 

significant differences in between the two 

groups. 

Septiyani, et al (2016) conducted a 

study on the relationship of folic acid intake, 

zinc and vitamin A in third trimester 

pregnant women on birth weight in Padang 

Pariaman District in 59 people showed that 

the relationship between consumption of 

folic acid and newborn body weight showed 

that there was no relationship between 

consumption of folic acid and birth weight 

(p=0.161). Data analysis showed that the 

direction of the positive relationship and the 

strength of the relationship was very weak 

(r=0.131). 

The need for folic acid in pregnant 

women is 300-400 µg/day. Folic acid 

deficiency can cause secondary infection, 

bleeding, fetal death in the womb, maternal 

death, habitual abortion, placental abruption, 

premature, and congenital fetal abnormalities 

(NTD) (Tangkilisan and Rumbajan, 2002; 

Hanafiah, 2006). 

Poor maternal folate status is associated 

with greater risk of LBW events. Maternal 

folate deficiency also causes neonatal folate 

deficiency and has important implications for 

the health of neonates and infants (Gibney, et 

al, 2008) so neonatal folate testing is needed 

for comparison with maternal folate status. 

Statistically, the results of this study did 

not show a significant relationship between 

folic acid levels and newborn body weight 

because birth weight was influenced by 

various factors, namely the age of pregnant 

women, illness during pregnancy, pregnancy 

distance, hemoglobin level, socioeconomic 

status that would affect Nutritional status of 

pregnant women both consumption of 

macronutrients and micronutrients. 

One of the target populations for 

vitamin supplementation is pregnant and 

lactating women and women of childbearing 

age. Prenatal vitamins are routinely given as 

a protection against poor diet (Dwijayanthi, 

et al, 2011). 

Relationship between Folic Acid Levels of 

Pregnant Women with Newborn Head 

Circumference 

The results of statistical tests in this 

study obtained the value of r = -0.098 and 

the value of p = 0.477. There is a very weak 

negative correlation and not statistically 

significant between folic acid levels of 

pregnant women and the head circumference 

of newborns. 

Jiang's research, et al (2016) in China 

showed that folic acid levels were positively 

correlated with the newborn's head 

circumference. In Ahmed's research, et al 

(2011) it was concluded that folic acid was 

lower in the group of infants with low birth 

weight and anthropometry (birth weight, 

body length and OFC) of newborns showed a 

positive correlation, namely OFC (r = 0.501, 

p = 0,000) 

In the research of De Graaff, et al 

(2017) on the relationship of maternal folic 

acid supplementation and folate 

concentration during pregnancy with the 

growth of fetal and pediatric heads showed 

that no relationship was found between 

maternal folate concentration and postnatal 

head growth in children. 

Folic acid has the main function of cell 

growth and reproduction, hydrocarbon acid 

production, liver function, nucleic acid 

formation, protein metabolism and red blood 
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cell formation (Dwijayanthi, et al, 2011). 

The effect of increased levels of folate (can 

be derived from food, through supplements 

or food fortification) will increase 

intracellular folate levels so as to facilitate 

DNA biosynthesis and cell division (Gibney, 

et al, 2008). 

Damage to the structure of the central 

nervous system, especially in the first stage 

of brain growth (hyperplasia) that occurs 

during the womb. The vulnerable period of 

nerve cell growth is in the third trimester of 

pregnancy until about 2 years after birth. 

Malnutrition in the early stages causes brain 

development to stop the synthesis of proteins 

and DNA so that brain development is 

reduced and brain cells that are normal in 

size are less. The impact will be seen on the 

structure and function of the brain in the 

future life so that it affects the intellectuality 

of children (Soetjiningsih and Ranuh, 2013). 

Various causes of folate deficiency can 

occur, namely inadequate diet, 

malabsorption, increased needs (pregnancy, 

lactation, malignancy, chronic inflammation, 

hyperthyroidism), drugs, innate enzyme 

deficiency, alcoholism, liver disease. 

Low folate status in addition to causing 

congenital defects, it also has the potential 

for adverse outcomes for the baby or his 

mother. In some cases, it can lead to 

pregnancy complications (placental 

abruption, spontaneous abortion, pre-

eclampsia, premature) and in other cases 

intrauterine growth retardation (Gibney, et 

al, 2008; Grober, 2012). 

In the results of this study stated that 

there was no significant relationship between 

folic acid levels and newborn head 

circumference because there are other factors 

that influence in the form of genetic factors 

that affect the growth of the fetus and 

placenta which function to supply nutrients 

and oxygen to the fetus, produce hormones 

and growth factors which can affect the 

mother and fetus. Conversely, hormones and 

growth factors produced by the mother and 

fetus can also regulate placental 

development. Baby's head size is also related 

to socioeconomic status associated with 

nutritional intake. 

In pregnancy, fetal and placental growth 

needs can cause folic acid deficiency if the 

intake is not increased (Wylie and Bryce, 

2010). By increasing food intake, improving 

socioeconomic conditions, qualitative 

antenatal care by health workers, initial 

referral of risky cases, provision of iron 

supplementation and folic acid can reduce 

the incidence of anemia (Gaur, et al, 2015). 

V. CONCLUSION 

Ferritin and folic acid levels of pregnant 

women have an insignificant correlation with 

the weight and head circumference of the 

newborn baby. By improving nutrition, 

socioeconomic conditions, qualitative 

antenatal care, initial referral of risky cases 

and supplementation of iron and folic acid 

can reduce the incidence of anemia in 

preventing complications. 
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