
Int J Clin Exp Med 2016;9(11):22413-22417
www.ijcem.com /ISSN:1940-5901/IJCEM0031551

Original Article
The effect of ferritin, vitamin B12  
and folic acid on pregnancy outcomes

Pinar Kalem1, Ali Ramazan Benli2, Mustafa Koroglu3, Neriman Cetin Benli4, Murat Koyuncu5, Ozkan Cesur6, 
Pakizer Banu Kılıcoglu Dane7

1Esenyalı Family Practice Center, Pendik, Istanbul, Turkey; Departments of 2Family Medicine, 3Hematology, 5Emer-
gency Medicine, 6Pediatric Surgery, Medical School, Karabuk Universty, Karabük, Turkey; 4Bağlar Family Practice 
Center, Safranbolu, Karabük, Turkey; 7Department of Gynocology and Obstetric, Medical School, Bezmialem 
Universty, Istanbul, Turkey

Received December 15, 2015; Accepted September 25, 2016; Epub November 15, 2016; Published November 
30, 2016

Abstract: Purpose: A reduction occurs in levels of some minerals and vitamins due to physiological adaptation dur-
ing pregnancy, and this situation causes anemia in pregnancy. The aim of the present study was to evaluate the 
effect of ferritin, vitamin B12 and folate levels on outcomes of pregnancy in 3rd trimester pregnant women. Materials 
and Methods: This retrospective study included a total of 72 pregnant women in the third trimester of pregnancy. 
Vitamin and mineral analyses of the patients were applied. Patients were questioned in respect of whether or not 
iron and vitamin supplements were taken during pregnancy, the mode of delivery and the history of postpartum 
problems in infant. Results: As the number of children increased, so an increase was seen in the incidence of ane-
mia. Of the mothers of newborns with medical problems, 60% had anemia. There was no statistically significant 
difference in the mean birth weight according to the presence or absence of maternal anemia. Anemia in pregnant 
women is defined as hemoglobin level below 11.0 g/dL in the first and third trimester and below 10.5 g/dL in the 
second trimester. No significant difference was determined in anemia status according to the mode of delivery. No 
difference in anemia was detected in infants, regardless of whether or not their mothers took vitamin and mineral 
supplements. Conclusion: Anemia in the third trimester has no effect on the mode or time of delivery, weight and 
general condition of the newborn. To decide the effect of anemia on the outcome of pregnancy, further studies with 
more participants are needed.
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Introduction

Significant changes in some vitamin and min-
eral levels occur during physiological adapta-
tion in pregnancy. Vitamin B6, vitamin B12,  
and folate levels decrease by 50%, and 1.25 
Dihydroxyvitamin D level increases during preg-
nancy [1]. Serum iron, total and ionised calci-
um, magnesium and zinc levels decrease and 
copper level increases. 

Vitamin-deficiency anemia may occur when 
vitamin B12 and folate are deficient. These  
two vitamins are needed to make red blood 
cells. Conditions leading to anemia caused by 
vitamin deficiency are megaloblastic anemia 
and pernicious anemia [2]. Vitamin deficiencies 
cause a variety of anemia. Anemia causes phy- 

sical and mental retardation in the fetus, and 
leads to failure of the development of the im- 
mune system. It also leads to a high rate of  
premature birth and low birth weight infants [3].

The aim of the present study was to evaluate 
the effect of ferritin, vitamin B12 and folate lev-
els on outcomes of pregnancy in 3rd trimester 
pregnant women.

Patients and methods

Study design

The study was conducted in accordance with 
the principles of the Helsinki Declaration and 
was approved by the local Institutional Review 
Board. A total of 72 third trimester pregnant 

http://


Haematinic parameters in pregnancy

22414 Int J Clin Exp Med 2016;9(11):22413-22417

women admitted to the Obstetrics and Gyne- 
cology Clinic in Training and Research Hos- 
pital in Istanbul, Turkey, were retrospectively 
enrolled.

Anemia in pregnant women is defined as hemo-
globin level below 11.0 g/dL in the first and 
third trimester and below 10.5 g/dL in the sec-
ond trimester [4]. As 3rd trimester pregnant 
women were included in this study, women with 
hemoglobin level of 11 g/dL and below were 
considered anemic [5]. Full-term delivery is 
defined as 39 to 41 weeks’ gestation, and ear-
ly-term delivery is defined as 37 to 38 weeks’ 
gestation [6].

The pregnant women were separated into ane-
mic (n=29) and non-anemic (n=43) subgroups 
according to the hemoglobin level of the par- 
ticipants. Pregnant women with chronic illness-
es (acute or chronic liver disease, heart dis-
ease, chronic renal failure, diabetes mellitus, 
hypertension etc.), gestational diabetes, preg-
nancy-induced hypertension, multiple pregnan-
cy, acute or chronic blood loss were excluded 
from this study.

Outcome prameters

Iron, total iron binding capacity, ferritin, folic 
acid, and vitamin B12 levels of the patients 
were analyzed before delivery. Maternal age, 
medical history of obstetrics (gravida, parity, 
use of iron and/or vitamin supplements), medi-
cal history of the infant after birth (birth time, 
mode of delivery, birth weight, problems after 

A total of 72 third trimester pregnant women 
(aged, 19-42 years) who were admitted to our 
clinic were retrospectively enrolled. Pregnant 
women were separated into anemic (n=29) and 
non-anemic (n=43) subgroups. The average 
age of the anemic group was 29.1 years, while 
the average age of the non-anemic group was 
26.6 years.

Anemia rates in primiparous women were low 
while an increase in the incidence of anemia in 
participants with 2 or more children was detect-
ed. An increase was seen in the incidence of 
anemia as the number of children increased 
(P=0.017) (Table 1).

Medical problems were observed in 20.7% of 
the infants of the pregnant women in the ane-
mic group, and in 9.3% of the infants of the 
pregnant women in the non-anemic group. No 
statistically significant difference was deter-
mined between the presence of medical prob-
lems in newborns and the anemia status of 
their mothers (P=0.17) (Table 2). The mean 
birth weight of the infants of anemic mothers 
was 3225.5±392.6 g and the mean birth weight 
of the infants of non-anemic mothers was 
3182.0±281.2 g. No statistically significant dif-
ference was found between the two groups.

No statistically significant difference was de- 
termined between the mode of delivery and 
anemia status (P=0.8), gestation at delivery 
and anemia status (P=0.7), and iron/vitamin 
supplementation and anemia status (P=0.08) 
(Table 3).

Table 1. Parity according to the anemia status of pregnant 
women
Number of  
children

Anemic  
group (n=29)

Non-anemic  
group (n=43) Total

1 5 18 23
2 13 21 34
3 and more 11 4 15

Table 2. Medical problems in newborns according to the 
anemia status of pregnant women

Medical problem in infant
TotalPresent 

(n=10)
Absent 
(n=62)

Anemic group (n=29) 6 (20.7%) 23 (79.3%) 29 (100%)
Non-anemic group (n=43) 4 (9.3%) 39 (90.7%) 43 (100%)

birth which required medical inter-
vention in the newborn period) were 
obtained from the medical records.

Statistical evaluation

SPSS 15.0 software for statistical 
evaluation was used in this study. The 
Chi-square test for categorical vari-
ables in comparative statistical ana- 
lysis, and the t test for comparison  
of the two groups for continuous  
variables were applied. A value of 
P<0.05 was accepted as statistically 
significant.

Results
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Folate deficiency was determined in only 1 
pregnant woman (1.4%). There were no signifi-
cant correlations between vitamin-mineral use 
of patients and mean ferritin, vitamin B12, 
folate, hemoglobin, or MCV levels (P>0.05) 
(Table 4).

Discussion

Hemodilution due to pregnancy reduces hemo-
globin concentration. The Hb level during preg-
nancy is variable and reaches its lowest level  
in the second trimester. WHO declared that 
27% of pregnant women were anemic in 2011 
[5]. The most common anemia in pregnancy is 
iron-deficiency anemia; other deficiencies in- 
clude folate deficiency, vitamin B12 deficiency, 
hemoglobinopathies [7]. The main cause of 
megaloblastic anemia during pregnancy is folic 
acid deficiency. The folic acid requirement in 
non-pregnant women is 50-100 μg per day but 
this increases during pregnancy to as much  
as 400 μg per day. The amount of folic acid 
stored in the body can provide for about 4-5 
months. Therefore, megaloblastic anemia due 
to folic acid deficiency does not occur in the 1st 
and 2nd trimester, but in the 3rd trimester [8]. 
Megaloblastic anemia due to vitamin B12 defi-
ciency in pregnancy is very rare. It depends on 
the cause of vitamin B12 deficiency present 
before pregnancy and can be diagnosed in- 
cidentally during pregnancy. The effects of Vi- 

and intrauterine fetal death and intrauterine 
growth retardation [9]. Maternal anemia has 
also been suggested to be associated with 
maternal complications in addition to intrauter-
ine growth retardation, preterm delivery, fetal 
and low birth weight; pre-eclampsia, eclampsia 
[7]. 

The prevalence of iron deficiency in pregnant 
women in Iran was found to be 28.5% in a  
study by Karimi. This was close to the reported 
prevalence of iron deficiency anemia in preg-
nant women in other developing countries (25-
35%). The rate in developed countries has  
been reported as 5-8% [10]. Malhotra identi-
fied the prevalence of anemia in pregnancyin 
India as 72.5% in 2002 [11]. In the present 
study, the prevalence of anemia in the last tri-
mester of pregnancy was determined as 40.3%. 
This finding is consistent with the literature on 
the prevalence of anemia.

Serum ferritin level is considered to be an  
indicator of body iron stores [12, 13]. Even 
though the ferritin level may be influenced by 
plasma dilution later in pregnancy, a concen- 
tration below 15 μg/l indicates iron depletion 
at all stages of pregnancy. In a 2000 study by 
Hou, mean serum ferritin levels in women were 
determined as 22.3 μg/L [14]. Karimi found 
maternal mean ferritin levels to be 24.8±9.32 
μg/L [10]. In a study by Kilbride, the values 
were 7.6±5.5 μg/L and 21.9±21.4 μg/L respec-

Table 3. Mode of delivery, birth time, vitamin and mineral supplements according to the anemia 
status of pregnant women

Anemic  
group (n=29)

Non-anemic 
group (n=43) Total

Mode of delivery Natural childbirth 21 32 53 72 (100%)
Caesarean section 8 11 19

Birth time Term 27 39 66 72 (100%)
Premature 2 4 6

Vitamin-mineral supplements Taking 23 40 63 72 (100%)
Not taking 6 3 9

Table 4. Mean ferritin, vitamin B12, folate, hemoglobin and MCV levels 
according to iron-vitamin use
Mineral vitamin use Ferritin Vitamin B12 Folate Hemoglobin MCV
Present 12.7±8.6 197.1±64.6 12.7±7 11.1±1.3 87.8±7
Absent 6.7±4.7 175.6±73.5 7.2±3.8 9.9±1.3 81.1±9.7
Total 11.9±8.4 194.5±65.6 12±6.9 10.9±1.3 86.9±7.7
P value 0.045 0.3 0.02 0.01 0.01

tamin B12 deficiency dur-
ing pregnancy have been 
suggested to be sponta-
neous abortion, arterial 
and venous thrombosis, 
pre-eclampsia, abruptio 
placenta, fetal congenital 
anomalies (neural tube 
defects, heart defects) 



Haematinic parameters in pregnancy

22416 Int J Clin Exp Med 2016;9(11):22413-22417

tively in anemic and non-anemic pregnant 
groups [15]. In the present study, mean values 
of 13.65±8.0 μg/L were detected in the non-
anemic pregnant women and 9.48±8.6 μg/L in 
anemic pregnant women in accordance with 
the literature (P<0.05). 

Pathak detected vitamin B12 deficiency in 
74.1% of pregnant women over 28 weeks, folic 
acid deficiency in 26.3%, and serum ferritin 
deficiency in 67% [16]. In the present study, 
27% of pregnant women had vitamin B12 de- 
ficiency, 1.4% had folic acid deficiency and  
55% had ferritin deficiency. 

In a study by Okuyamo, anemic and non-anemic 
maternal serum ferritin values were determined 
as 5.2±2.2 μg/L and 19.4±11.7 μg/L respec-
tively [17], and as 7.6±5.5 μg/L and 21.9±21.4 
μg/L, respectively in the study by Kilbride [15]. 
In the present study, the serum ferritin value  
of the anemic pregnant group was 9.48±1.59 
μg/L, and 13.65±1.22 μg/L in the non-anemic 
pregnant group.

According to a study by Malhotra, which investi-
gated the relationship between maternal ane-
mia and the birthweight of the newborn, pro-
found anemia (Hb≤7) was found to be associ-
ated with low birthweight infants [11]. In con-
trast, in a study by Arslan, no difference was 
found in the birthweight of infants to anemic 
and non-anemic pregnant women [18]. 

Benli found that the hemoglobin and hemato-
crit values of pregnant women using iron sup-
plements were no different from those of preg-
nant women not taking iron supplements. No 
relationship was found between anemia and 
iron supplement use [19]. Similar results were 
found in a study by Kanber [20], while Citil stat-
ed that anemia was detected less frequently in 
pregnant women who took iron and multivita-
min supplements [12]. In the present study, 
87% of pregnant women were taking iron-multi-
vitamin supplements and 36% had anemia. 
The hemoglobin, ferritin and MCV levels in 
those taking supplements were higher at a  
statistically significant level. The present study 
differs from the Benli and Kanber studies in 
this respect but these findings are in parallel 
with Citil. The reason could be that the other 
studies considered only iron use but in the cur-
rent study and that by Citil, iron and multivita-
min use together was considered.

Sahin reported that Hb value is significantly 
decreased with an increase in the number of 
pregnancies [21]. Consistent with the findings 
in literature, it was seen in the present study 
that as the number of children increased, so 
the incidence of anemia also increased (P= 
0.017).

To conclude, anemia of third trimester pregnan-
cy has no effect on mode of delivery and birth 
time, weight of the newborn or medical condi-
tion. It was determined that anemia has no 
effect on the outcome of pregnancy. Further 
studies with larger sample sizes are required  
to clarify the effect of anemia on pregnancy 
outcome.
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