
Introduction

Vitamins are essential micronutrients required by the
body in small amounts. Vitamin A (and β-carotene, pre-
cursor of vitamin A) is one of the most important of them
(5,11). Vitamin A deficiency is a serious problem that often
leads to blindness or death of children (19). However, it
also plays an essential role in pregnancy. Vitamin A plays
an important role in cell differentiation and proliferation, in
organ development and maturation, in mucus secretion,
in preventing the fetus from resorption (2,9,19,28). Vita-
min A also affects iron status (it stabilizes cellular and
intracellular membrans) (15,16), increases susceptibity to
respiratory infections and diarrhoea (23) and increases
morbidity and mortality (25). Many studies indicated that
vitamin A deficiency during pregnancy is threatening not
only for maternal but also foetal health (10,21,27). Vitamin
A deficiency has adverse effects on children because the
growth and rapid cellular differentiation that occur early in
the life are affected by a lack of vitamin A (18). 

Different nutritional habits, life style and various regio-
nal and socio-economic factors may affect vitamin A levels.
In developing countries: vitamin A deficiency is a serious

problem in pregnant. The maternal morbidity (anaemia, in-
fections etc.) and mortality is high in Gaziantep region.
Therefore, we investigated plasma vitamin A and β-caro-
tene concentrations during pregnancy in Turkish women
living in Gaziantep city. In addition, we examined if sup-
plementation of vitamin A is needed by pregnant women in
this region or not.

Material and Methods

Study population and design: The study was carried out
between 1998–2000 in Gaziantep, Turkey. The average
number of births is about twenty thousand per year in
Gaziantep. The optimum sample size was estimated to be
252 (supposing the frequency of vitamin A deficiency to be
20%, α=0.05, d=0.10).

Thirteen health centres in city province were included
to the study. Four centres were not included because of in-
sufficient health personnel (the number of health centres in
the city was 17). Twenty-two midwives working in these
health centres were chosen for the study. We preferred to
choose the midwives who thought that they would coope-
rate better with us. The number of pregnant women in-
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cluded to study from each health centre was determined by
the total number of pregnant women population of each
health centre. 

Pregnant women (within 3rd trimester) living in each
midwives region had participated in our study until we ob-
tained the planned sample size for each health centre.
Pregnant women with systemic disease and/or under medi-
cation affecting the level of vitamin A were excluded from
the study. Especially pregnant women within 3rd trimester
were included to study but also pregnant women within 1st

and 2nd trimester were enrolled to study for the evaluation
of change of vitamin A levels during pregnancy.

Laboratory Methods: At first, data about pregnant women
and their pregnancy such as age, education, job, weeks of
gestation, total number of pregnancy etc. was obtained with
a questionnaire by the midwives. After that, 10 ml venous
blood samples were provided from each pregnant woman in
the morning (between 900–1030) after 12 hour fast. Blood
specimens were collected in heparinised tube and they were
immediately transported (within two hours) to the labora-
tory in the evacuated container for shielding from the
bright light.

Upon arrival at the laboratory, all blood samples were
centrifuged (3000 rpm for 10 minutes) and plasma divided

in 1 ml aliquots, and stored at -20 °C until analysis which
was performed in the same run. We observed that vitamin
A and β-carotene concentrations were stable in the plasma
pool when they were stored at -20 ° C for 45 days. The Neeld
Pearson method was used for evaluating vitamin A and
β-carotene concentrations spectrophotometrically (7). Tri-
fluoroacetic acid reacted with the conjugated double bond
system of the organic solvent extracted compounds to pro-
duce a blue colour (OD:620 nm) by the Neeld Pearson pro-
cedure. A correction for the absorbance contribution by
carotenes is necessary. 

Plasma vitamin A values higher than 1.05 µmol/L were
considered as normal range. Plasma vitamin A values lower
than 1.05 µmol/L were considered as low and values lower
than 0.7 µmol/L were accepted deficiency (1,13,14). 

Data were entered to computer and using SPSS statisti-
cal package program statistical analysis were performed. In
the statistical evaluation of data were used ANOVA and chi
square tests.

Results

In order to evaluate vitamin A levels during pregnancy
and its relationship with some conditions of pregnant
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1. Trimester 2. Trimester 3. Trimester Total
(X±SD) (X±SD) (X±SD) (X±SD)

Plasma Vitamin A level (µmol/L) 1.21*±0.43 1.20 ± 0.45 1.10* ± 0.45 1.14 ± 0.44
Plasma β-carotene level (µmol/L) 1.71±0.60 1.87 ± 0.63 1.81 ± 0.69 1.80 ± 0.66 
Number of pregnant women (n) 97 64 265 426

*The difference between first and third trimester is significantly at the p<0.05 level.

Tab. 1: Mean plasma vitamin A and β-carotene concentrations of pregnant women according to trimesters.

Gestational n Mean Std. Dev. 95% Confidence Minimum Maximum
Months Interval for Mean

(Lower Bound) 
(Upper Bound)

≤ 2 54 1.25 0.42 1.13 1.37 0.29 2.38
3 46 1.18 0.45 1.04 1.31 0.24 2.30

Vitamin A 4–5 59 1.21 0.44 1.09 1.32 0.30 2.16
6–7 31 0.96* 0.39 0.81 1.10 0.10 1.71
8 101 1.14 0.42 1.06 1.22 0.13 2.32
9 135 1.10 0.47 1.02 1.18 0.13 2.54

Total 426 1.14 0.44 1.10 1.18 0.10 2.54
≤ 2 54 1.75 0.62 1.57 1.91 0.80 3.30
3 46 1.68 0.58 1.50 1.85 0.78 4.07

Beta-Carotene 4–5 59 1.87 0.62 1.71 2.03 0.46 3.37
6–7 31 1.91 0.97 1.55 2.27 0.97 5.86
8 101 1.82 0.65 1.68 1.94 0.52 4.01
9 135 1.79 0.64 1.68 1.89 0.51 3.73

Total 426 1.80 0.66 1.74 1.86 0.46 5.86

*p<0.05

Tab. 2: Mean vitamin A and β-carotene concentrations of pregnant women according to gestational months.



women, 427 pregnant women were included to this study.
Ninety seven pregnant women were in 1st trimester, 64 were
in 2nd trimester and 265 were in 3rd trimester. Mean vitamin
A and β-carotene concentrations according to trimesters
are shown in Tab. 1.

Vitamin A concentration was found as 1.14±0.44 µmol/L
(X±SD), (CI: 1.10–1.18). Mean vitamin A concentration
was 1.21±0.43 µmol/L in the first trimester, 1.10 ± 0.45
µmol/L in third trimester. There was a statistically signi-
ficant difference in the means of vitamin A between first
and third trimesters. 

β-carotene concentration was found as 1.80±0.66 µmol/L
(X±SD) (CI: 1.73–1.86). There was no statistically signifi-
cant for β-carotene according to trimesters (p>0.05).

Mean vitamin A and β-carotene concentrations of pre-
gnant women according to gestational months are given in
Tab. 2 and Fig. 1. The mean of plasma vitamin A concen-
tration found as 1.25 µmol/L in pregnant women between
1–2 gestational months. With the progress of gestational

months, the level of plasma vitamin A decreased and it was
reached the lowest value (0.96µmol/L) in pregnant women
between 6–7 gestational months (Fig. 1). It was slightly in-
creased in the last two months of pregnancy. There was sta-
tistically significant decrease between the vitamin A levels
of pregnant women with lower than 2 months of gestation
and the vitamin A levels of pregnant women in 6–7 months
of gestation (p<0.05). In addition, there was a mild negative
correlation between vitamin A concentration and duration
of pregnancy (r= -0,11).

The mean of plasma β-carotene concentration was
found as 1.80 µmol/L. There was no statistically significant
for β-carotene according to gestational months (p>0.05),
(Tab. 2, Fig. 1). A mild negative correlation was observed
between β-carotene concentration and vitamin A concen-
tration (r= -0,11). As shown Figure 1; β-carotene concentra-
tion reached the highest value (1.91 µmol/L) in pregnant
women between 6–7 gestational months, contrary; vitamin
A concentration reached the lowest value at same duration.
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Vitamin A (µmol/L) Beta-carotene (µmol/L)
n* % Mean Std.dev Mean Std.dev.

≤19 51 12.1 1.23 0.46 1.73 0.50
20–24 151 36.0 1.14 0.43 1.79 0.71

Age of women 25–29 113 26.9 1.09 0.44 1.82 0.68
30–34 77 18.3 1.22 0.48 1.81 0.61
≥35 28 6.7 1.04 0.33 1.80 0.67
Result of analysis p>0.05 p>0.05
Non-literacy 67 16.0 1.16 0.48 1.91 0.74

Education Literacy 13 3.1 1.05 0.36 1.58 0.54
of women Graduated 301 71.8 1.14 0.44 1.78 0.64

a primary school
Graduated a secondary 38 9.1 1.17 0.44 1.92 0.70
school and more
Result of analysis p>0.05 p>0.05

Time interval <24 months 5 1.8 1.08 0.55 1.63 0.56
between the 24–35 months 140 49.6 1.20 0.42 1.74 0.63
previous delivery 36–47 months 37 13.1 1.14 0.53 1.80 0.92

≥48 months 100 35.3 1.14 0.44 1.87 0.66
Result of analysis p>0.05 p>0.05

Total number of 1 120 28.6 1.08 0.44 1.80 0.58
pregnancy 2 100 23.8 1.25 0.42 1.74 0.59

≥3 200 47.6 1.13 0.46 1.84 0.73
Result of analysis p<0.05 p>0.05

Job of women Housewife 411 98.1 1.15 0.45 1.80 0.66
Have a job 8 0.9 1.17 0.41 2.04 0.70
Result of analysis p>0.05 p>0.05

Social Insurance No 256 64.6 1.17 0.45 1,78 0.63
Yes 140 27.3 1.13 0.43 1,94 0.76
Result of analysis p>0.05 p>0.05

Status of smoking Non-smoker 384 93.9 1.15 0.44 1.81 0.67
Smoker 25 6.1 1.15 0.45 1.67 0.62
Result of analysis p>0.05 p>0.05

* Women who did not answer were excluded.

Tab. 3: Mean vitamin A and β-carotene concentrations of pregnant women* according to some conditions.



Both the distributions of pregnant women according to
some conditions and the means of vitamin A and β-caro-
tene concentrations in these groups are given in Tab. 3. 

Age of women, education of women, women’s job, time
interval between the previous delivery, status of social in-
surance, status of smoking did not significantly change vita-
min A or β-carotene levels in pregnant women. Only vitamin
A concentration in pregnant women who had two pregnan-
cies was significantly higher than other groups (p<0.05). 

The evaluation of mean plasma vitamin A concentra-
tions according to normal range is given in Tab. 4. When
the level of plasma vitamin A was evaluated according to
normal range, 45.5 % of pregnant women were found in low
levels (<1.05 µmol/L). The percentage of pregnant women
who had low levels (<1.05 µmol/L) was 35.0% in the first
trimester pregnant women and this rate was significantly
lower than 2nd or 3rd trimesters (p<0.05). This rate was
42.2% in the 2nd trimester and was 50.2% in the last tri-
mester. 

Vitamin A deficiency (<0.7 µmol/L) was 16.9% in all-
pregnant women. The rate of vitamin A deficiency was
11.3% in the 1st trimester, 15.6% in 2nd trimester, and
19.2%in the 3rd trimester pregnant women. 

Discussion

Vitamins are essential micronutrients required in small
amounts. Vitamin A (and β carotene, precursor of vitamin
A) is an antioxidant vitamin and its deficiency is likely to
reduce defence against free radical damage (2). 

Vitamin A has important influences on the health of
pregnant women, growing fetus (2,3). Vitamin A plays a role
in reproduction, cell differentiation, proliferation, organ de-
velopment and maturation (9,13,23). Recent studies show
that low plasma vitamin A concentrations and infections are
closely associated and common among pregnant women
(17). In addition improving vitamin A levels improves haema-
tological indices in both children and pregnant women
(15). Recently, a large clinical trial in lowland Nepal, sho-
wed that supplementation of pregnant women with Beta-
Carotene or vitamin A could reduce maternal mortality by
30–50% (26). 

For these reasons, the determination of maternal vita-
min A status is important. If there was a deficiency mater-
nal, nutrition should be improved. An intake of 800 RE of
vitamin A is recommended in the non-pregnant women.
Extra vitamin A has been recommended during pregnancy.
However, because vitamin A excess during pregnancy may
be teratogenic, supplementation has been approached with
caution and an increased intake of vitamin A- containing-
foods suggest instead (8). In addition, vitamin A supple-
mentation might apply to high-risk groups. 

Vitamin A levels of pregnant women showed differen-
ces regarding to countries and regions. In developed count-
ries: intake of vitamin A and vitamin A levels are occasionally
adequate. Vitamin A deficiency was rare in industrial popu-
lations therefore; routine supplementation was not required
(6,8,20). Plasma vitamin A levels was reported between
2,08–2,15 µmol/L in Canadian pregnant women (8). These
results are higher than our results (1.14 µmol/L). However,
there are different studies. The studies carried out in the va-
rious social groups in Brazil, Japan, and Spanish reported
that pregnant women had a risk for vitamin A deficiency
(12,13,22). The ratio of pregnant women with serum vita-
min A concentrations <1.05 µmol/L during the third tri-
mester was 22 % in Spain (13). This rate was lower than
our results. These studies suggest that the identification of
high-risk populations of pregnant women is important to
determine groups who might benefit from vitamin A inter-
ventions aimed at improving maternal and child health
(16). Vitamin A deficiency is a major public health pro-
blem in many developing countries and has been associated
with increased morbidity and adverse birth outcomes
among pregnant women (24). In a study which was carried
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Pregnancy periods
Vitamin A level I. trimester II.trimester III.trimester Total

(µmol/L) n % n % n % n %
Normal (≥1.05) 63 64.9 37 57.8 132 49.8 232 54.5
Low (<1.05) 34 35.0* 27 42.2 133 50.2 194 45.5
Deficiency (<0.7) 11 11.3 10 15.6 51 19.2 72 16.9
High deficiency (<0.36) 2 2.1 1 1.6 7 2.6 10 2.3

Total 97 100.0 64 100.0 265 100.0 426 100.0

*p<0.05

Tab. 4: Evaluation of vitamin A levels compared with normal range in all trimesters.

Fig. 1: Mean vitamin A and β-carotene concentrations of
pregnant women according to gestational months.
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Africa; 86.6% of pregnant women had serum vitamin
A concentrations <1.05 µmol/L. Our study was done in
Gaziantep, Turkey. There were a few performed studies in
our country. The mean vitamin A concentration during the
third trimester was slightly lower than that reported by
Açkurt et al (1.4 µmol/L), (1). These authors found that
1.2 % of subjects had serum vitamin A concentrations <0.35
µmol/L, and 20.9% had concentrations <1.05 µmol/L. Our
findings were similar and these percentages were 2.6% and
19.2% respectively. 

The mean vitamin A concentration (1.14 µmol/L) is
close to cut-off level of vitamin A (<1.05 µmol/L). The ratio
of pregnant women with serum vitamin A concentrations
<1.05 µmol/L during the third trimester was 50 %. The ratio
of pregnant women with serum vitamin A concentrations
<0.7 µmol/L during the third trimester was 16.9% which is
considered to be vitamin A deficiency. 

These findings suggest that the vitamin A level of pre-
gnant women in Gaziantep region is often deficient during
pregnancy. Only eight (1.8%) of the subjects in this study
had excessive vitamin A levels (between 2,10–2,54 µmol/L).
Supplementation with vitamin A may be preferred in our
region. 

The role of vitamin A in haematopoiesis is known.
Vitamin A deficiency inhibits iron utilization and accele-
rates the development of anaemia. Anaemia in pregnant
women was common in Gaziantep region. The anaemia
rate was reported as 32% in pregnant women in Gaziantep
city (4). This rate was increased to 41% in 3rd trimester
pregnant women. One of the reasons of high rates of anae-
mia in pregnant women in Gaziantep region may be vita-
min A deficiency in pregnant women. 

Conclusions

Monitoring and improving the vitamin A status during
pregnancy may help maternal health and the development
of fetus (for also low and high levels). The vitamin A level
of pregnant women in Gaziantep region is often deficient
during pregnancy as accepted most of the developing
countries. So vitamin A levels must be monitored in pre-
gnant women and adequate vitamin A intake should be
improved by dietary counselling in these countries. Sup-
plementation with vitamin A may be preferred way of assur-
ing adequate vitamin A intake in these countries especially
for risk-groups. 
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