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Iron, folate and vitamin B12 levels in first trimester
pregnancies in the Southwest region of Turkey

Tiirkive nin grineybati bolgesinde [.trimester gebelerde dernir, folat ve vitarnin B12
diizeyleri
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Objective: Iron, folate and vitamin B12 play important roles in the
healthy development of the fetus in pregnancy. Preconceptional lev-
els of these micronutrients is influenced by dietary habits. The pur-
pose of this study was to investigate the status of iron, vitamin B12 and
folate in first trimester pregnancies in the southwest region of Turkey
where the Mediterranean Cuisine, rich in fresh fruit and vegetables is
commonly consumed.

Material and Methods: Two hundred and one low-middle income
pregnant women were recruited during their first prenatal visit. He-
moglobin, ferritin, folate and vitamin B12 levels were evaluated and
a structured questionnaire was given to gather information including
age, gravida, parity, frequency of pregnancy, history of abortion, and
intrauterine device usage. Based on WHO and international guidelines,
anemia was defined as hemoglobin <11 g/dl, and iron deficiency as
ferritin <15 ug/L. Serum folate and vitamin B12 deficiencies were de-
fined as levels below 3 ng/ml and 200 pg/ml respectively.

Results: The mean age and gestational week were 26.4+5.3 years
and 9+3 weeks respectively. Mean plasma concentrations were
12.8+9.7 g/dl for hemoglobin, 22.7+17.2 ug/L for ferritin, 12.2+5.6 ng/
ml for folate and 266.6+100.2 pg/ml for vitamin B12. Anemia was de-
tected in 4.5% of pregnant women, iron deficiency in 40.3%, vitamin
B12 deficiency in 29.8% and folate deficiency in 0.5% of patients. In
10.9% of patients, both vitamin B12 and iron iron deficiency was de-
tected. There was no significant difference for age, body mass index,
gravida, parity, frequency of pregnancy, history of abortion, and intra-
uterine device usage between women with low and normal levels of
vitamin B12 and Ferritin (p>0.05).

Conclusion: Iron and vitamnin B12 deficiencies were relatively com-
mon in the pregnant population consuming vegetable based diets.
Iron and vitamin B12 supplementation in addition to folate must be
considered for the wellbeing of the fetus in pregnant women living in
areas where dietary patterns are mainly vegetable based.
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Amag: Gebelikte demir, folat ve vitamin B12 diizeyleri fetusun saghkli
gelisiminde 6nemli rol oynamaktadir. Bu mikroelementlerin gebelik
oncesi serum diizeyleri beslenme aligkanliklan ile yakindan iligkili-
dir. Bu calismada, taze meyve ve sebzenin yogun olarak tiiketildigi,
akdeniz mutfaginin yaygin oldugu Tirkiye’nin giiney bati bolgesinde,
L.trimester gebelerde serum demir, folat ve vitamin B12 diizeylerini
incelemeyi amacladik.

Gereg ve Yontemler: 1. Trimesterde basvuran, diisiik-orta gelir gru-
bunda 201gebe calismaya alindi. Hemoglobin, ferritin, folate ve vita-
min B12 seviyeleri 6lciildii. Sorgulama formu sunularak yas, gravida,
parite, gebelik sikhgi, diisiik hikayesi ve rahim ici ara¢ kullammi hak-
kinda bilgi toplandi. Diinya saghk orgiiti ve uluslar aras1 yonergelere
dayanilarak hemoglobin diizeyinin <11 g/dl olmasi anemi ve ferritin
diizeyinin <15 pg/L olmas! demir eksikligi olarak degerlendirildi. Se-
rum folate and vitamin B12 i¢in sirasiyla 3 ng/ml ve 200 pg/ml’'nin al-
tindaki degerler eksiklik olarak kabul edildi.

Bulgular: Ortalama gebelik haftasi 9+3 hafta ve ortalama yasi
26.4x5.3 y1l idi. Ortalama hemoglobin diizeyi 12.8+9.7 g/dl, Ferritin
diizeyi 22.7+17.2 pg/L, folate diizeyi 12.2+5.6 ng/ml ve vitamin B12
diizeyi 266.6+100.2 pg/ml olarak saptandi. Gebelerin %4.5’inde anemi,
%40.3’tinde demir eksikligi, %29.8’'inde vitamin B12, %0.5’inde fola-
te eksikligi, %10.9’'unda ise hem vitamin B12 hem de demir eksikligi
tespit edildi. Ferritin ve vitamin B12 diizeyleri diisiik ve normal olan
gruplar arasinda yas, viicut kitle endeksi, gravida, parite, gebelik sikhigl,
diisiik hikayesi ve rahim ici ara¢ kullamimi acisindan istatistiksel olarak
anlambh bir fark saptanmadi (p>0.05).

Sonug: Demir ve vitamin B12 eksikligi, sebze agirlikh beslenen bu bol-
gede folat eksikligine gore daha yaygindi. Beslenme aliskanhiginin seb-
ze agirlikh oldugu boélgelerde yasayan gebelerde saghikh fetal gelisim
icin erken gebelikte folat suplementasyonuna, demir ve vitamin B12
iceren preparatlarin da eklenmesi diisiiniilmelidir.
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Introduction

Iron deficiency is the most commonly detected nutritional defi-
ciency in pregnant women. It was postulated to be associated
with poor pregnancy outcome and preterm delivery (1). During
pregnancy, there is a significant increase in iron requirements
due to increased red cell mass and fetoplacental growth (1).
Diet is also an important factor determining the preconcep-
tional iron status in the reproductive age group.
Preconceptional supplementation of folic acid has been shown
to reduce neural tube defects (NTD) in the fetus (2). Although
some countries introduced folic acid fortification programs in
time, fetal NTD still continues to affect about 6 in every 10,000
pregnancies (2, 3). There are probably other modifiable risk
factors contributing to the prevalence of NTD.

Vitamin B12 shows close metabolic association with folate. It
has been demonstrated that the deficiency of vitamin B12 may
be an independent risk factor, almost triplicating the risk of
NTD (4, 5). Vitamin B12 includes a group of cobalt-containing
compounds known as cobalamins. This vitamin is involved in
myelin synthesis, fatty acid degradation, and protein and DNA
synthesis (6). All the natural vitamin B12 is produced by micro-
organisms and it is only found in foods of animal origin and
vegetables contaminated with vitamin B12-synthesizing bac-
teria. Vitamin B12 is an animal source vitamin and deficiency
is common in vegetarians due to low intake and in the elderly
due to low absorption (7). Therefore vegetable based diets may
lead to vitamin B12 deficiency.

In this study, we aimed to investigate the status of iron, vitamin
B12 and folate in first trimester pregnancies in the southwest
region of Turkey where a vegetarian based diet referred to as
Mediterranean Cuisine is in common use.

Materials and Methods

This prospective study was carried out between January 2010
and June 2010. The study population was composed of patients
attending the ambulatory pregnancy Clinic. The pregnant
women admitted to hospital for routine obstetrical evaluation
in the first trimester of pregnancy, who had not initiated any
kind of vitamin preparation and had no history of neural tube
defect were included in the study. Patients; (i) on vegetarian
diet, (ii) with multiple pregnancies, (iii) previous history of
anemia, renal disease and alcohol consumption, (iv) evidence
of malabsorption, (v) BMI below 18.5 kg/m? and (vi) smoking
patients were excluded. The study population was composed
of low-middle income patients according to an income and
living conditions survey of the Turkish statistical institude (8).
A structured questionnaire was given to gather information
including age, parity, time of previous gestation, and the history
of intrauterine device (IUD) usage. Weight and height of the
subjects were obtained to calculate body mass index (BMI).

Blood specimens from all subjects were obtained with a
standard venopuncture technique after 8 to 10 hours of fast-
ing. Based on WHO and international guidelines, anemia was
defined as hemoglobin <11 g/dl, and iron deficiency as ferritin
<15 pg/L. Serum folate and vitamin B12 deficiencies were
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defined as levels below 3 ng/ml and 200 pg/ml respectively.
A hemoglobin measurement was performed via Photometric
assay (Abbott Cell-Dyn 3700, Abbott Laboratories Abbott Park
IL, USA). Ferritin, vitamin B12 and folate measurements were
performed using the chemiluminescence assay (Siemens
ADVIA Centaur® immunoassay, Tarry town, NY, USA).

The procedures were explained to all subjects and written
informed consent was obtained. The study protocol conformed
to the ethical guidelines of the Declaration of Helsinki, as
reflected in a prior approval by the institution’s human research
committee.

Continuous variables were expressed as mean=standard devi-
ation (SD). To analyze the differences between groups, the
independent student t test was used for continuous variables,
and chi square test was used for nominal variables. Statistical
analysis was performed using the statistical package for Social
Sciences (SPSS 15.0, Chicago, IL) software. P values less than
0.05 were considered statistically significant.

Results

Two hundred and one patients out of 249 low-middle income
women were recruited for the study. Forty eight patients were
excluded from the study, since they had already started vita-
min pills before admission. The mean age and gestational
week of the study population were 26.4+5.3 years and 9+3
weeks respectively (Table 1). Of 201 subjects, anemia was
detected only in nine (4.5%) women according to WHO crite-
ria. However, iron deficiency was seen in 82 (40.3%) women
(Table 2). There was no significant difference for age, body
mass index, gravida, parity, frequency of pregnancy, history of

Table 1. Characteristics of the study population

Mean=SD | Minimum | Maximum

Age (year) 26.4+5.3 17 42
BMI (kg/m?) 23.9+43 15 38
Gestational Age (week) 9+3 5 14
Gravida 1.5+1.2 0 9
Parity 0.8+0.9 0 5
Time from last 49+3.1 1 20
pregnancy (year)

Table 2. Hemoglobin, ferritin, vitamin B12 and folate concent-
rations and percentage of women with abnormal values

Mean+SD |Minimum |Maximum |Abnormal! (%)
Hemoglobin| 12.8+9.7 8.7 149 4.5
(g/dD
Ferritin 22.7x17.2 1.6 93.5 40.5
(ug/L)
Vitamin B12 |266.6+100.2|  30.0 593.0 29.6
(pg/ml)
Folic acid 12.2+5.6 34 24.0 0.5
(ng/ml)
'Abnormal is defined as hemoglobin level <11 g/dl, ferritin level <15 ug/L, vitamin
B12<200 pg/ml, folate <3ng/ml
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abortion, and intrauterine device usage between women with
low and normal ferritin levels (p>0.05) (Table 3). Vitamin B12
deficiency was present in 60 (29.8%) patients, whereas folate
deficiency was detected only in one patient (Table 2). There
was no significant difference in age, body mass index, gravida,
parity, frequency of pregnancy and history of abortion and intra-
uterine device usage between women with low and normal
vitamin B12 levels (p>0.05) (Table 4).

In 22 (10.9%) women, both iron and vitamin B12 deficiency
was detected. Fe*? sulphate (Gynoferon® tb, Kocak Farma,
Istanbul, Turkey) 80 mg orally per day and cyanocobalamin
1000 ug (Dodex® amp., Deva, Istanbul, Turkey) every other day
were added to the treatment for ferritin and vit. B12 deficiency.
For folate deficiency, 5mg folic acid (Folbiol® tb, L.E. Ulugay,
Istanbul Turkey) perday was prescribed to the patient.

Discussion

Dietary habit is an important factor determining the micronutri-
ent status of our body and it shows great variation according to
cultural factors and geographical regions. The United Nations
(UN) estimates that approximately half of pregnant women
suffer from anemia worldwide (9). Anemia prevalence during
pregnancy differed from 18% in developed countries to 75% in

Table 3. Comparison of demographic characteristics of patients
with low and normal ferritin levels

Group with low | Group with normal | p value
ferritin level ferritin level
(N=82) (N=119)

Age (year) 26.7+5.5 26.2+5.1 NS
BMI (kg/m?) 234+5.3 22.8+49 NS
Gestational Age 72x4.1 7.7+3.5 NS
(week)

Gravida 1.5+0.9 14+1.3 NS
Parity 0.8+0.8 0.8+0.7 NS
Time from last 29+38 2.7+3.2 NS
pregnancy (year)

NS; Nonspecific

Table 4. Comparison of demographic characteristics of patients
with low and normal vitamin B12 levels

Group with low |Group with normal | p value
vitB12 level vitB12 level
(N=60) N=141)

Age (year) 25.9+5.26 26.4+5.26 NS
BMI (kg/m?) 22.4+5.3 23.1+34 NS
Gestational Age 8.5+3.6 8.2+3.5 NS
(week)

Gravida 1.4+0.9 1.5+1.3 NS
Parity 0.9+0.8 0.8+0.9 NS
Time from last 29+29 2.7+3.5 NS
pregnancy (year)

NS; Nonspecific
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South Asia (10). Nutrition related iron deficiency is the main
cause of anemia throughout the world (9). Iron deficiency and
anemia during pregnancy is a global problem and is closely
related with maternal and perinatal mortality (10). The high
prevalence of deficiencies detected in the first trimester of preg-
nancy poses particular reproductive risks. In the present study,
40.3% of women had depleted iron stores and 4.5% had iron
deficiency anemia. In a similar study conducted in Marmara
region, low levels of Ferritin were detected in 52.3% of first tri-
mester pregnancies (11). Karaoglu et al. detected a prevalence
of iron deficiency and anemia higher as; 57% and 27.1% respec-
tively in East Anatolia (12). In contrast to the present study,
second and third trimester pregnancies were evaluated in that
study. This high rate in the previous study can be attributed to
the fact that anemia is more prevalent after the first trimester
of pregnancy due to increased metabolic demands and physi-
ologic hemodilution.

The first trimester pregnancies without any supplementation
more likely reflect the preconceptional status. Our results
emphasize that, although anemia is not a major problem, iron
deficiency is a common problem in this geographical region.
These patients will probably develop iron deficiency anemia
with the progression of pregnancy. Screening in the preconcep-
tional period or early pregnancy seems valuable for the detec-
tion and treatment of iron deficiency and anemia.

Both folate and cobalamin deficiencies are characterized by
megaloblastic anemia and elevated blood homocysteine levels,
which lead to cardiovascular problems and adverse pregnancy
outcomes, such as recurrent abortion and preeclampsia (13-16).
It has been hypothesized that both folate and vitamin B12 could
have a crucial role in folate-related NTD (17). High prevelances
of deficiencies may also be seen in countries with different socio-
economic classes. A Canadian study performed in 2000 showed
that the prevalence of folic acid and vitamin B12 deficiencies in
pregnant women was 27% and 44% respectively (18). The same
prevalences were detected as 36% and 61% for folate and vita-
min B12 deficiencies respectively in Venezuela (19). In a study
from Turkey, Ackurt et al. detected low levels of vitamin B12 and
folate in 48.8% and 59.7% of subjects respectively among first
trimester pregnant women in the Marmara region (11). In our
study, low vitamin B12 levels were detected in 60 patients (30%),
but low folate level was detected only in one patient. Although
the regional nutritional habit is mainly vegetable based, none of
the women were vegetarians and all the women included in the
study implied that they ate meat. They were consuming meat,
but the amount was probably insufficient. This results in iron and
vitamin B12 deficiency.

Low folic acid levels were shown to be associated with
increased NTD. Although there are no studies showing the
prevalence of NTD in Denizli, two studies from Izmir and anoth-
er city in the Aegean region sharing similar nutritional habits
showed a relatively lower NTD risk compared to the northern
and eastern parts of Turkey. Posaci et al. (20) and Caglayan et
al. (21) found NTD in 1.5 and 1.9 per 1000 pregnancies in the
Izmir region, whereas the same rates were detected as 4.4 and
5.6 in the northern and eastern parts of Turkey respectively
(22, 23). Tuncbilek et al. found the overall neural tube defect
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rate throughout the country to be 3 per 1000 pregnancies (24).
Although the reason for the comparatively lower incidence of
neural tube defects in the Aegean region of Turkey has not yet
been clarified, we postulated that the diet rich in folic acid may
be a factor.

Our study has a few limitations. First, it is a hospital based study
with a relatively small sample size. Second, these women were
not followed during pregnancy and further micronutritional
status cannot be evaluated. However, this study pointed out
that there are several problems which need to be clarified
and evaluated in further studies regarding micronutritional
supplementation during pregnancy in our country. Although the
results cannot reflect the whole population, they are valuable
enough to stimulate a debate for micronutritional supplementa-
tion during pregnancy in our country.

In conclusion, the present study shows that subclinical iron and
vitamin B12 deficiency is a hidden risk for pregnant women
living in regions where a vegetable based diet is common.
Because neural tube defect is an infrequent entity, prospective
longitudinal studies with larger series are required in order
to evaluate the effects of nutritional habits on the developing
fetus. The necessity for vitamin B12 supplementation needs to
be confirmed with prospective randomized trials from different
regions of our country before the introduction of a fortifica-
tion program for prevention of neural tube defect. Until that
time, since it plays a role in the etiology of neural tube defects,
concomitant vitamin B12 supplementation may be considered
preconceptionally in places where a vegetable based diet is
common.
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