
Introduction

Obesity is a chronic process that is common all around

the world with an increasing prevalence and contributing

to many chronic diseases and it is defined as excessive body

fat accumulation [1-3]. It is a multifactorial situation de-

veloping under genetic, behavioral, environmental, physi-

ological, and socio-cultural factors effecting the energy

balance and fat storage [4]. Body mass index (BMI) over 30

kg/m

2

is evaluated as obesity [5]. While an increase in mis-

carriage, thromboembolic events, gestational diabetes, hy-

pertensive disorders, cesarian section, and related maternal

complications is observed, fetal complications such as fetal

death, congenital abnormalities, and macrosomia are also

shown to increase [6-8]. 

Homocysteine is a sulfur-containing amino acid and it is

formed during the methionine metabolism. It takes charge in

two important pathways containing methylation and sulfu-

ration and it is not used in protein synthesis. Normal values

of fasting plasma homocysteine is five to 15 µmol/L [9, 10].

Although homocysteine levels are found to be lower in nor-

mal pregnant women when compared to non-pregnant

women, they are found to be even higher in pregnant women

with preeclampsia, placental abruption, recurrent pregnancy

loss, and intrauterine growth restriction when compared with

normal pregnant women and it is indicated that it plays a role

in the development of these aforementioned diseases [11-

14]. Hyperhomocysteinemia has many mechanisms that

cause atherogenic disease development such as blood vessel

wall thickening, proliferation in the smooth muscle cells in

the vessel intima layer, lipid accumulation on the blood ves-

sel wall, platelet and leukocyte activation, increase in the low

density lipoprotein (LDL) oxidation, thromboxane synthe-

sis activation, and increased oxidative damage with radicals

as a result of oxidation of homocysteine itself [15-18].

Although obesity and hyperhomocysteinemia have been

separately associated with poor obstetric outcomes, there

is limited information in the literature about the co-oc-

curence of these two conditions at pregnancy. In the pres-

ent study, the authors aimed to examine homocysteine

levels in obese pregnant women and to ascertain if homo-

cysteine levels contribute to the poor obstetric outcomes in

obese pregnancies.

Materials and Methods

One hundred-ten term pregnant women, whose routine preg-

nancy follow-up was carried out at the obstetrics outpatient clinic

of an educational and research hospital, were enrolled in the study.

The study protocol was reviewed and approved by the local ethics

committee. Informed consent was obtained from all subjects. The

authors investigated 49 obese (BMI ≥ 30 kg/m

2

) pregnant women

for the study group and 61 non-obese (BMI < 30 kg/m

2

) pregnant

women for the control group at gestational week 37-41 of their

singleton pregnancy, not engaged in active labor, with no medical
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Summary

Purpose: The aim of this study was to compare the maternal plasma and umbilical cord blood homocysteine levels in obese and non-

obese pregnant women. Materials and Methods: One hundred-ten term pregnant women, who completed their 37

th

gestational weeks

and were not in active labor, were enrolled in the study. While 41 out of them were obese (BMI ≥ 30 kg/m

2

), 69 were non-obese (BMI

< 30 kg/m

2

). The maternal plasma and umbilical cord homocysteine levels and umbilical cord pH values were compared between the

groups. The statistical analyses were performed using t-test, Mann Whitney test, and Chi-square test. A p < 0.05 value was set as sta-

tistically significant. Results: The mean of age was higher in obese group in borderline significance (26.8 ±5.4 vs. 28.8 ±5.1, p = 0.049).

The mean of gestational weeks, birthweight, the mode of delivery, and umbilical cord pH values were similar between the groups (p >
0.05). The maternal plasma homocysteine levels [median (interquartile range); 7.6 (4.1) vs. 7.1 (4.9)] and umbilical cord homocysteine

values were not statistically different [8.6 (4.2) vs. 8.8 (4.5)] between the groups (p > 0.05). Conclusion: The maternal and umbilical

cord blood homocysteine levels are not different in obese and non-obese pregnant women.
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disease or fetal anomaly and regularly followed antenatally were

enrolled in both study and control groups. Gravida, parity, age,

BMI in early pregnancy, gestational week at delivery, birth weight

and delivery method were recorded for both groups. Maternal and

umbilical cord homocysteine levels and umbilical cord pH values

of the patients were measured. Pregnant women with chronic dis-

ease (diabetes mellitus, hypertension, renal disease, thyroid dis-

function, cardiopulmonary disease, and autoimmune disease),

pregnancy-related diabetes, hypertension and other pregnancy

complications, history of poor obstetric outcome and fetal anom-

aly, smokers, multivitamin users, and those engaged in active

labor were excluded from the study. The last menstruation date

and the first trimester ultrasonographic measures of those who did

not know their last menstruation date were used to determine the

gestational age. Five cc peripheral venous blood samples were

taken into ethylene diacetic acid (EDTA) containing tubes fol-

lowing eight to 12 hours of fasting in both groups. Right after the

delivery, following the cordon clamping, venous blood samples

were collected from umbilical cords and similarly taken into tubes

with EDTA. Both maternal and fetal blood samples were placed

in the refrigerator after the sampling and centrifuged at 3,000 cy-

cles/ for ten minutes for one hour and its serums were separated.

Serums were preserved at -25°C until being analyzed and the sam-

ples were studied on in 3 days at latest. Serum homocysteine lev-

els were measured by use of chemiluminescence method [19].

Before the study was begun, a minimal sample size was calcu-

lated using G

*

Power ver. 3.1.3 software, and the minimum num-

ber of samples was determined as 98 subjects (49 cases for each

group) to conform to the following statistical requirements: Type

I (a) error = 0.05, Type II (b) error = 90%, and effect size (f) = 0.6

difference between group proportions of subjects. At the end of

the study, data of 110 subjects (61 for non-obese and 49 for obese

group) were evaluated; thus the actual power was carried out as

99%.

The data of the study were analyzed using SPSS Statistics 17.0

software. Before the statistical analysis was performed, the dis-

tribution of data was evaluated using the Shapiro-Wilk normality

test. 

It was observed that, whereas the data of variables body mass

index, homocysteine levels in the maternal plasma and umbilical

cord blood did not distribute normally (p < 0.05), the values of

age, gestational age, umbilical cord pH, and birth weight were in

conformity with the normal distribution (p > 0.05). Descriptive

values of the parameters distributed normally were indicated as

mean ± SD, and values of the variables that did not distribute nor-

mally as median (interquartile range - IQR).

In variables with continuous data, the parametric test (t-test)

was used for comparison the normal distributed data among the

groups, and non-parametric test (Mann-Whitney Test) was used in

comparing data that did not distribute normally. The comparison

of the data in categorical variables, gravida and parity, between the

groups was performed using Chi-square test. As for the evaluation

of the results, p < 0.05 was accepted as statistically significant.

Results

Whereas 49 (44.5%) of 110 cases enrolled in the study

were obese, BMI in 61 cases was below 30. The mean age

of all the cases was 27.6 ± 5.3 years and gestational age at

birth was 39.0 ± 1.2 weeks. In all the cases, the average

maternal plasma homocysteine level was 8.4 ± 3.9 µmol/L

and the average umbilical cord homocysteine level was 9.9

± 4.8 µmol/L. Whereas 70 (63.6%) of the cases delivered

by vaginal delivery, 40 (36.4%) of the cases delivered by

cesarean section. In eight (7.3%) of the cases, fetal distress

findings were detected. 

Later the cases were divided into two as normal weight

(n=61) and obese (n=49) and the two groups were com-

pared. The age of obese cases was higher in borderline sig-

nificance when compared to normal-weight cases (28.8 ±

5.1 vs. 26.8 ± 5.4, p = 0.049) (Table 1). Gestational week at

delivery and birth weight were similar between two groups

(p > 0.05) (Table 1). Gravida and parity were found to be

higher in obese pregnant women (p < 0.05). Delivery meth-

ods were also similar in two groups. While the delivery rate

by cesarean was 36.1% (22/61) in normal-weight cases, it

was 36.7% (18/49) in obese group (p = 0.827). Whereas

fetal distress developed in three (4.9%) of normal-weight

cases, five (10.2%) of obese cases developed fetal distress

(p = 0.264). Umbilical cord pH levels were similar in both

groups (7.29 ± 0.06 vs. 7.30 ± 0.06). Maternal plasma ho-

mocysteine levels [7.6 (4.1) vs. 7.1 (4.9)] and umbilical

cord homocysteine levels [8.6 (4.2) vs. 8.8 (4.5)] were sim-

ilar in both groups (respectively, p = 0.947 and p = 0.675)

(Table 1).

Discussion

Physiological and metabolic stress elevate due to the in-

creasing metabolic needs in order to meet the needs of the

growing fetus. Due to the fact that high homocysteine lev-

els cause endothelial disfunction, it is asserted that pregnant

women with hyperhomocysteine are predisposed to placen-

tal vasculitis and endothelial disfunction. High homocys-

teine concentration and low folate level may effect DNA

synthesis and cell division that may cause deterioration of

cell proliferation and normal fetal growth [20, 21].

It is known that obesity is a chronic oxidative stress cre-

ating situation [22]. In a study including 5,131 women,

Kabiru et al. assessed the relationship between the increase

Table 1. — Comparison of demographic data and homo-
cysteine levels between the groups.

Normal weight Obese p
(n=61) (n=49)

Age (years)

*

26.8 ± 5.4 28.8 ± 5.1 0.049

a

Gravida

**

2.0 (1.0) 2.0 (1.0) 0.002

b

Parity

**

1.0 (1.0) 1.0 (1.75) 0.003

b

Gestational age (weeks)

*

38.9 ± 1.1 39.1 ± 1.3 0.487

a

BMI (kg/m

2

)

**

27.0 (3.1) 31.3 (1.8) < 0.001

c

Maternal plasma

homocysteine (µmol/L)

**

7.6 (4.1) 7.1 (4.9) 0.947

c

Umbilical cord blood

homocysteine (µmol/L)

**

8.6 (4.2) 8.8 (4.5) 0.675

c

Umbilical cord pH

*

7.29 ±0.06 7.30 ± 0.06 0.122

a

Birth weight (grams)

*

3293 ±403 3332 ± 399 0.621

a

*

Mean ± SD; 

** 

Median (IQR); 

a t-Test; 

b 

Chi-square Test; 

c

Mann-Whitney Test.
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in BMIs and the pregnancy outcomes and they detected sig-

nificant increase in the gestational diabetes, induction fail-

ure, perineal laceration, delivery by cesarean section, and

postpartum infection ratios in normal-weight pregnant

women with increased BMI during pregnancy. They also

detected increase in the preeclampsia and operative vaginal

delivery ratios in over-weight pregnant women with in-

creased BMI and increase in the chorioamnionitis, induc-

tion failure, and delivery by cesarean in obese pregnant

women with increased BMI [23]. The present authors did

not detect significant difference between obese and non-

obese groups as for the parameters such as cesarean, fetal

distress, gestational week at delivery, birth weight, and um-

bilical cord pH. The fact that they did not find such differ-

ence in the present study, whereas in the literature,

significant difference is found between obese and non-

obese pregnant women as for the parameters examining the

pregnancy outcomes, may be due to the limited number of

the patients.

Bukhari et al. found that serum homocysteine levels are

significantly high in obese subjects when compared to nor-

mal-weight subjects. They commented that homocysteine is

an independent risk factor in the development and pro-

gression of obesity [24]. Andersson et al. detected that

serum homocysteine levels in pregnant women begin to de-

crease as of the early phases of the first trimester when

compared to non-pregnant women. They stated that the de-

crease in the homocysteine levels become even more evi-

dent in the weeks 15-17 and remain relatively stabile

afterwards and that the levels return to pre-pregnancy lev-

els in the postpartum day 2-4 [25]. Similarly, Kang et al.
noted that plasma homocysteine levels decrease by almost

50% around 16

th

gestational week [26]. As the responsible

mechanism for this decrease, they supported the hypothe-

sis of increased glomerular filtration rate, increased plasma

volume and accordingly developed hemodilution, and in-

creased homocysteine intake of the fetus [25, 27]. 

Hyanek et al. detected the homocysteine levels signifi-

cantly low in normal pregnancies, when compared to women

in reproductive and climacteric periods. They stated that

plasma homocysteine levels were slightly higher in compli-

cated pregnancies, when compared to normal pregnancies

[28]. Açılmış et al. found the maternal and fetal serum ho-

mocysteine levels significantly higher in severe preeclamp-

tic patients when compared to mild preeclamptic patients and

the control group; they underlined no significant difference

between the mild preeclamptic patients and the control group

in terms of serum homocysteine levels [29]. Vollset et al. de-

tected that in women with high plasma homocysteine levels,

preeclampsia risk (32%), and prematurity risk (38%), where

high and low birth weight risk was even higher (101%).

While they found a significant relationship between neural

tube defect, club foot anomaly, and plasma homocysteine

levels, they could not detect any relationship between pla-

cental abruption risk and homocysteine levels. Consequently,

they correlated high concentration homocysteine with poor

pregnancy outcomes [30]. 

Han et al. noted that pre-pregnancy BMI effects the preg-

nancy outcomes. While correlating high CRP and low fo-

late levels with preterm labor, they did not find any

significant difference between obese and non-obese preg-

nant women in terms of the homocysteine level, which is

another factor associated with preterm labor [31].

In the present study, the authors also did not find any sig-

nificant relationship between maternal and umbilical cord

homocysteine levels in obese and non-obese pregnant

women. In the literature, generally there is a positive cor-

relation between obesity and homocysteine levels, however

such a correlation was not found in this study. It is possible

that the authors could not detect the elevation that they ex-

pected in the homocysteine levels in obese women due to

the fact that the present patients were obese pregnant

women and pregnancy has a decreasing effect on the

plasma homocysteine levels as was aforementioned (he-

modilution, increased glomerular filtration, and fetus using

the homocysteine). 

Conclusion 

Obesity and hyperhomocysteinemia are associated with

both pregnancy complications and many medical problems

in non-pregnant women, however there is conflicting infor-

mation in the literature regarding the effect of the co-exis-

tence of the two during pregnancy. Whether hyperhomo-

cysteinemia also contributes to poor obstetric outcomes of

obesity is not clear yet, under the light of current information.
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