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Summary. Aim: Pregnancy-onset hypertension and proteinuria is defined as preeclampsia (PE). PE affects 
2% to 8% of all pregnancies and causes both maternal and perinatal morbidity and mortality. The aim of the 
present study was to compare the nutritional status of women with PE with healthy pregnant. Methods: This 
research was carried out at local women health care, education and research hospital in Ankara, Turkey. Thirty 
pregnant women who were being followed up with the diagnosis of preeclampsia and 30 healthy pregnant 
women as a control group involved in the study. All participants were given an introduction to the research 
and a questionnaire regarding their nutritional status and habits. Anthropometric measurements and blood 
samples were taken. Results:  Weight gain during pregnancy, gestational age and fetal birth weight were found 
to be significantly lower in preeclamptic pregnant women than healthy pregnant women (p<0.001). On the 
other hand, pre-pregnancy BMI was significantly higher in the preeclamptic group (p<0.001). Women with 
PE had higher blood pressure, fasting blood glucose concentration, serum total cholesterol, triglyceride and 
homocystein levels compared to healthy pregnant women (p<0.05). Average daily energy, carbohydrates, fiber, 
vitamin B6 intakes were significantly different between preeclamptic and healthy pregnant women (p<0.05). 
There were no statistically significant differences among the groups of the micronutrients except for vitamin 
B6. Conclusion: Further research that examines the effects of nutritional habits and nutritional supplementati-
on on development of preeclampsia is needed in order to prevent hypertensive disorders in pregnancy. 
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O r i g i n a l  a r t i c l e s

Introduction

Preeclampsia is the most common medical com-
plication of pregnancy. It affects nearly 2-8% of all 
pregnancies. It is still one of the major factors for ma-
ternal and neonatal mortality despite improvements in 
antenatal and neonatal care (1). Studies up to date have 
focused on pathophysiology, prevention and treatment 
of the disease. Although symptoms of preeclampsia 
are well-understood, the exact mechanisms involved in 
the etiology of the disease are largely unknown (2-5). 

Studies have shown that endothelial damage, im-
munological dysfunction, endocrine abnormalities, ge-
netic and nutritional elements may play a role in the 
development of preeclampsia (3, 6-8). Uteroplacental 
development in preeclamptic pregnancies has been 
shown to be insufficient (3-4, 9). Local ischemia of the 
spiral arteries that supply blood to the placenta and 
uteroplacental ischemic damage causes accumulation 
of oxidized products, cytokines and activated leuko-
cyte secretions which leads to endothelial damage (5, 
10). Additionally, maternal factors such as chronic hy-
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pertension, insulin resistance, dyslipidemia, diabetes 
and adiposity have been shown to play a key role in the 
development of preeclampsia (5, 11). Currently, endo-
thelial cell activation is considered as the underlying 
pathophysiology of preeclampsia (11). Free radicals 
are very active and tissue damaging compounds which 
occurs as a result of lipid peroxidation in metabolism. 
Under normal circumstances, these compounds are re-
moved by organism’s antioxidant mechanisms. How-
ever, lack of balance between oxidant and antioxidant 
molecules may trigger harmful effects of free radicals 
and contribute to the development of diseases. In pre-
eclamptic patients ascorbic acid and vitamin E levels, 
which are the most important components of the an-
tioxidant system, were decreased (7,11-12). In addi-
tion, free fatty acid and triglycerides were increased 
two fold compared to healthy pregnant women. In-
crease in triglycerides and free fatty acids were aber-
rant even weeks or months before the disease is clini-
cally apparent (5,10,13). In preeclamptic patients low 
density lipoprotein (LDL)-cholesterol increases whilst 
cardio-protective high-density lipoprotein (HDL)-
cholesterol decreases (10). 

Dietary factors can be determinative in the prog-
ress of the mechanisms that are mentioned above. 
Therefore, nutritional habits can be considered as an 
important risk factor in the development of preeclamp-
sia (5,8). Maternal nutritional status during  pregnancy 
has been investigated as a potential treatment  target 
in the prevention of preeclampsia. Poor dietary qua-
lity in mid-pregnancy, including energy, micronutri-
ent and macronutrient intake, has been implicated in 
increased  risk for preeclampsia (14). A large body of 
evidence has shown that some nutrients can impro-
ve endothelial function, either by reducing oxidative 
stress or by modifying certain inflammatory responses 
(5, 11).���������������������������������������������� ���������������������������������������������Micronutrients including folate, sodium, cal-
cium, potassium, iron, copper, and zinc represent po-
tential etiologic and treatment targets for preeclampsia 
prevention (5, 14). Maternal micronutritional status 
in pregnancy may influence placental development. 
Some studies have shown that excess energy (high 
carbohydrates and high fat diet) intake or insufficient 
nutrient intake during pre-pregnancy and pregnancy 
periods may be associated with the increased risk of 
preeclampsia (7-8, 10, 15). However, there are almost 

no studies that show a definite relationship. This study 
aimed to investigate the relationship between develop-
ment of preeclampsia and nutritional status of preg-
nant women  in Ankara, Turkey. 

Methods 

Subjects

This research was carried out at local women health 
care, education and research hospital in Ankara, Turkey. 
The preeclampsia group was composed of 30 pregnant 
women from Ankara who had hospitalized with pre-
eclampsia  diagnosis at perinatology service. The control 
group was composed of 30 healthy pregnant women 
who had been visiting the hospital for routine control. 
The healthy pregnant women who were equally matched 
with the patient group for age and general status were 
recruited. Eligibility criteria included aged at least 19 
years and at least 16 completed weeks of pregnancy. 
On determination of eligibility, women were invited to 
participate in the study at the time of their initial pre-
natal care visit. The presence of any of the following 
conditions  was considered as exclusion criteria for all 
the  participants: pregestational hypertension, chronic 
hypertension and systemic diseases which could cause 
hypertension (such as ��������������������������������renal diseases, autoimmune dise-
ases, endocrine diseases, cancer or mental illness). Infor-
med consent was obtained from each participant before 
the study.�������������������������������������������� Hacettepe University’s ethics committee ap-
proved the study and after obtaining consent from each 
participant, their information, blood and urine samples 
were collected. Preeclampsia diagnosis criteria were as 
follows: high blood pressure (BP≥140/90 mmHg) and 
increased protein excretion in 24 hours urine test (≥300 
mg/24 hours) or ≥+1 proteinuria with dipstick test after 
20 weeks of gestation (1). 

Questionnaire and nutritional assessments

Data were collected from the patients during a fa-
cetoface interview with qualified dieticians. In the inter-
view, a questionnaire was used to determine the general 
features (age, gender, educational status and occupation) 
physical activity level, food consumption frequency and 
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diet habits of the pregnant women. Participants’ dietary 
intake was assessed using food frequency questionnaire 
(FFQ).  The FFQ included 65 food items traditionally 
consumed in Turkey. Foods were classified into the fol-
lowing food categories: milk and dairy products, meat 
and meat products, fruits, vegetables, breads and cereals, 
beverages, and desserts. Intake frequencies for the food 
items consisted of eight categories ranging from never/
once a month to more than one per day. Trained intervi-
ewers asked participants how often they had consumed 
one portion of each food item during the entire previous 
trimester. To compute the total amount of food intake 
per day, the reported frequency of consumption for each  
food item was multiplied by the portion size and then 
total food intake was converted to nutrient intake based 
on the food’s nutrient profile.������������������������ Standardized food reci-
pes for Turkey (16) and BEBIS program (17) which is a 
food composition database for nutrient estimation were 
used to determine average daily energy and nutrient in-
take for each participant. These values were compared 
with the recommended daily allowance values (The Di-
etary Guidelines for Turkey 2014) (18) to determine the 
energy and nutrient requirement meeting status and the 
requirement meeting percentages were calculated. For 
each woman enrolled in the study a complete clinical 
history was recorded before the delivery. All physical 
measurements were obtained by trained dieticians were 
taken with women wearing light clothes and without 
shoes.��������������������������������������������� Body weight and height were taken from preg-
nancy records. After pre pregnancy body mass index 
(BMI: weight-kg/height-m2) were calculated. 

Biochemical parameters

Blood samples were drawn in fasting conditions 
(8h), from the antecubital vein. Plasma was separated 
by centrifugation and then frozen at -30°C and stored 
until analysis. Fasting blood glucose and lipid profile 
(high-density lipoprotein [HDL], low-density lipop-
rotein [LDL], very-low-density lipoprotein [VLDL] 
and triglycerides [TG] ), were determined by an enz-
yme colorimetric test and homocystein, folic acid and 
vitamin B12 levels were measured immuno chemilumi-
nescent method by using Immulite 2500 autoanalyser 
and commercial kits in ���������������������������Education and Research Hos-
pital biochemistry laboratory. 

Statistical analyses

SPSS (Statistical Package for Social Sciences Inc., 
Chicago, IL, United States) for Windows 17.0 program 
was used to analyze the data. Descriptive statistical meth-
ods (standard deviation, minimum, maximum and mean) 
were used for the evaluation of the data. Student t test 
was used to compare the quantitative data (19). As the 
data did not exhibit normal distribution, the median and 
interquartile range values were used to conduct statistical 
analyses of the daily dietary energy and nutrient intakes 
and however, the mean and SD values are also presented. 
The MannWhitney U test was used for statistical compa-
rison of the groups. Spearman’s correlation test was used 
to analyse correlations between the parameters, including 
the correlation between energy and nutrient intake, reg-
ression analysis was performed for the associated parame-
ters. Results were evaluated with a confidence interval of 
95% and significance level of p<0.05. 

Results

Table 1 describes the ��������������������������� general features and clini-
cal characteristics of pregnant women. The average age 
of women across all groups was 27.42±5.05 years. The 
gestational age was greater in healthy pregnant wo-
men than women with PE (38.1 ±2.89 weeks vs 34.6 
±3.33 weeks; p <0.0001).��������������������������     General features of preg-
nant women indicated that age and years of education, 
was found to be higher in healthy pregnant women 
(p>0.05) (Table 1). Weight gain during pregnancy, 
gestational age and fetal birth weight were found to 
be significantly lower in preeclamptic pregnant women 
than healthy pregnant women (p<0.001). On the other 
hand, pre-pregnancy BMI was significantly higher in 
the preeclamptic group (p<0.001) (Table 1). 

Women with PE had higher ��������������������blood pressure (dia-
stolic and systolic) (p<0.001) and fasting blood glucose 
concentration (p<0.05) compared to healthy pregnant 
women (Table 1). When the lipid profile of groups 
analyzed,  there was no differences in serum LDL-
cholesterol and VLDL- cholesterol levels between pre-
eclamptic and healthy pregnant. It was observed that 
women with PE had lower HDL-cholesterol levels 
compared to healthy pregnant women. Additionally, 
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it was noted  that women with PE had higher total 
cholesterol and triglyceride levels compared to healthy 
pregnant (p<0.05).  (Table 1). The mean plasma ho-
mocysteine levels were found to be 7.7±3.3 µmol/L 
and �����������������������������������������������6.1±3.1 ���������������������������������������µmol/L��������������������������������� in preeclampsia and control gro-
ups, respectively (p<0.05; Table 1). 

It was observed that women with PE had lower 
folic acid  (12.6±3.6 ng/mL, p<0.05), and vitamin B12 
levels (�����������������������������������������     180.0±87.6�������������������������������      pg/mL, p>0.05) compared to he-
althy pregnant women (folic acid  13.9±8.4 ng/mL  
and B12  200.0 ±60.5 pg/mL) (Table 1). 

Daily average dietary energy and nutrient intakes 
and requirement meeting percentages are shown in 
Table 2. It was found that women with PE had higher 
energy and carbohydrate intake compared to healthy 
pregnant (p<0.05). PE women met 85.3% of their daily 
energy requirement, whereas control group met 81.5% 
of their energy requirement. Protein and fat intake were 
lower among women with PE than in healthy pregnant 
women but the difference was not statistically signifi-
cant (p>0.05). �����������������������������������������  Total dietary fiber intakes were signifi-

cantly lower in preeclamptic group than controls. The 
daily average dietary fibre intakes were 20.25.3g   (met 
72.3% of daily fiber requirement) and 26.78.4g (met 
95.6 % of daily fiber requirement) in preeclampsia and 
control groups, respectively (Table 2).

There were no statistically significant differences 
among the groups of the micronutrients except for vi-
tamin B6 (Table 2). 

Table 3 lists results from logistic regression that 
was performed in order to determine which factors 
remain associated with PE development. After the 
adjustment of the nutritional variables for gestational 
age and BMI, it was observed that diet energy intake, 
carbohydrates and fiber intake were associated with 
PE development. 

Discussion 

Maternal nutritional status during  pregnancy 
has been investigated as a potential treatment target 

Table 1. General features and clinical characteristics of pregnant women 

General features and	 Preeclamptic	 Healthy Pregnant	 P-value 
clinical characteristics	 Pregnant (n=30)	  (n=30)	
	 Mean±SD	 Mean±SD	
Age(years)	 26.17±6.0 	 28.7±4.1	 0.300a

Years of education	 8.9±0.7	 9.0±0.8	 0.920 a

Gestational age (week)	 34.6 ±3.33	 38.1 ±2.89	 0.000 a **

Pre-pregnancy BMI (kg/m2)	 25.1±4.0	 23.2±1.6	 0.020a*

Weight gain during pregnancy (kg)	 10.3±2.9	 13.3±2.5	 0.000 a **

Fetal birth weight (g)	 2166 ± 692	 3222 ± 674	 0.000 a **

Diastolic pressure (mmHg)	 98.0±8.1	 69.6±8.5	 0.000 a **

Systolic pressure (mm Hg)	 158±12.9	 112.6±10.8	 0.000 a **

Fasting blood glucose (mg/dL)	 88.2±10.0 	 80.5±13.9	 0.045 a *

T. Cholesterol (mg/ dL )	 288.8±5.86	 247.6±6.17	 0.007a*

LDL (mg/ dL )	 205.0±132.7 	 196.0±155.0	 0.403 b

HDL (mg/ dL )	 61.2±16.61	 72.1±14.18	 0.008*b

VLDL (mg/dL)	 57.0±25.9	 57.0±23.9	 0.666 b

TG (mg/ dL )	 277.0±138.0	 268.0±102.2	 0.032*

Homocystein (µmol/L)	 7.6 ±3.32	 6.1±3.07	 0.027*a

Folic acid (ng/mL)	 12.6±3.6	 13.9±8.4	 0.025b

B12 (pg/mL)	 180.0±87.6	 200.0 ±60.5	 0.633 b

*p<0.05,   ** p<0.001 between preeclamptic women and pregnant control women. aMann Whitney U-test, bIndependent two-sample 
t-tests; p<0.05. Results expressed as mean±standard deviation. BMI, body mass index; HDL, high-density lipoprotein; LDL, low-
densitylipoprotein; VLDL, very-low density lipoprotein.
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in the prevention of preeclampsia. The risk factors for 
preeclampsia include obesity, dyslipidemia, insulin re-
sistance and other factors that are also risk factors for 
atherosclerosis. For many years diet has been sugges-
ted to play a role in  the development of preeclampsia 
(5, 10, 14). Associations between nutrition and preec-
lampsia have been investigated in several studies and 
have shown increased risk of preeclampsia with high 
consumption of energy, added sugar (sugar-sweetened 

soft drinks), PUFA, and decreased risk of preeclampsia 
with high consumption of milk and high intake/suffi-
cient status of  vitamin D (8, 20-27). 

In this study we compared the nutritional status 
of women with preeclampsia and healthy pregnant wo-
men from Ankara in Turkey. The results of this study 
showed that women with PE had lower gestational 
age and fetal birth weight, higher fasting blood glu-
cose concentration as well as a higher BMI compared 

Table 2. Daily dietary energy, nutrient intakes and requirement meeting percentages

Energy and Nutrients*	 Preeclamptic Pregnant (n=30)	 Healthy Pregnant (n=30)	
	 Mean ± SD	 RDA %	 Mean ± SD	 RDA %	 P-value
Energy (kcal)	 1955.8±288.1	 85.3	 1783.0±340.4	 81.5	 0.039*

Total Protein (g)	 66.4±10.3	 87.9	 67.2±14.3	 89.1	 0.896

Total Carbohydrate (g)	 253.3±37.3 	 NC	 227.3±45.2	 NC	 0.019*

Total Lipid (g)	 64.7±24.5	 108.0	 71.9±18.7	 116.0	 0.216

SFA (g)	 27.3±10.1	 120.2	 30.4±9.6	 130.5	 0.221

MUFA (g)	 23.3±10.7	 85.4	 26.4±9.0	 94.6	 0.280

PUFA (g)	 10.4±5.8	 92.7	 11.6±4.4	 99.8	 0.394

Total Fiber (g)	 20.25.3	 72.3	 26.7±8.4	 95.6	 0.001*

Retinol (µg)	 372.1±162.0	 142.1	 568.5±821.7	 162.7	 0.204

Vit E (µg)	 12.1±5.4	 61.9	 10.52.4	 50.4	 0.142

Vit B1 (mg)	 0.9±0.3	 63.4	 0.9±0.2	 64.4	 0.834

Vit B2 (mg)	 1.5±0.8	 105.5	 1.40.3	 104.8	 0.905

Niacin (mg)	 11.6±4.9	 64.4	 9.8±3.5	 54.7	 0.118

Vitamin B6 (mg)	 1.2±0.3	 66.4 	 1.6±0.5	 82.7	 0.006*

Folic Acid (µg)	 315.5±68.9 	 53.8	 323.2±87.4	 52.6	 0.704

Vit B12 (µg)	 2.4±1.5	 93.4	 2.71.7	 107.2	 0.385

Vit C (mg)	 138.9±69.0 	 154.3	 127.5±73.0	 141.8	 0.084

Sodium (mg)	 3793.1±120.7 	 NC	 3426.4±108.0	 NC	 0.052

Calcium (mg)	 868.1±253.0	 66.7	 912.9±232.5	 70.2	 0.481

Iron (mg)	 11.1±2.6	 41.5	 11.7±2.9 	 43.2	 0.515

*Dietary Guidelines for Turkey, RDA; recommended daily allowance, **p<0.05; Results expressed as mean±standard deviation. SFA, satura-
ted fatty acids; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids, NC,not clear.

Table 3. Logistic regression to determine which factors are associated with preeclampsia  development

Variables	 Odss Ratios	 95%  Confidence 	 P 
	 (OR)	 Interval (CI)
Body Mass Index (>25.0 kg/m2)	 2.33	 1.31-2.50	 0.004*

Dietary intake	 		
Energy  (kcal/day)	 1.21	 0.72-2.01	 0.001*

Carbohydrate (g/day)	 1.47	 1.04–2.08	 0.032**

Fiber  (g/day)	 1.11	 1.01-1.23	 0.035

***p<0.01, **p<0.05
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to healthy pregnant women. It was found that women 
with PE had higher dietary energy,carbohydrate inta-
ke and lower fiber intake compared to healthy preg-
nant. Also, results from the logistic regression showed 
that energy, carbohydrate and fiber were associated 
with the development of PE. The present study is of 
particular importance as, to the best of our knowledge, 
it is the first study investigating the association betwe-
en nutritional status and preeclampsia risk in pregnant 
women in Turkey.

Several observational studies (21, 22), report 
that obesity or high body mass index (BMI) prior 
to pregnancy increases the risk of preeclampsia and 
gestational hypertension and similar pattern was also 
observed in our study.  Brennand and et al. reported 
that obese women with excessive weight gain during 
pregnancy had higher preeclampsia prevalence com-
pared to the obese women with poor weight gain or 
the obese women with adequate weight gain (22). In 
this study, healthy pregnant women had gained more 
weight compared to preeclamptic women. This result 
conflicts with literature but the lower mean gestational 
age in the preeclamptic women than control could be 
the reason for this. On the other hand, pre-pregnan-
cy BMI was significantly higher in the preeclamptic 
group (p<0.001). Also it was demonstrated that higher 
prepregnancy body mass index (BMI) is associated 
with an increased risk of PE (OR 2.33, p<0.05). 

Improved dietary quality has also been associ-
ated with a decreased risk of preeclampsia (24-30). 
We did not identify significant differences in mac-
ronutrient and micronutrient intake except energy, 
carbohydrate and fiber intake in women who develo-
ped PE compared with controls. A large case-control 
study which examined fat, protein and energy intakes 
of preeclamptic women indicated that the intake of 
these nutrients were lower. �������������������������Sucrose and polyunsatura-
ted fatty acids were identified as energy-rich nutrients 
significantly associated with energy intake and pre-
eclampsia (24). Conversely, other studies showed no 
difference between preeclamptic pregnant women and 
healthy pregnant women in energy intake (25-27). In 
this study, mean daily energy and carbohydrates intake 
of the preeclamptic pregnant women was significantly 
higher than the healthy pregnant women (p<0.05). 
Our findings were consistent with others who iden-

tify differences in energy intake as predictors of pre-
eclampsia. In a multicenter case-control study of La-
tin American women, dietary intake was determined 
using food frequency questionnaires among women 
with preeclampsia and normotensive controls. Altho-
ugh energy intake was increased in the preeclampsia 
group, increased dietary intake of carbohydrates was 
the only macronutrient predictive of preeclampsia 
(26). The gestational timing of macronutrient intake 
in late pregnancy may confound accuracy of measu-
res because of the presence of disease. Findings from 
this study may have been influenced by the late ges-
tational timing of dietary intake measures. Also these 
findings suggests that energy components rather than 
total energy, may be more influential in the prediction 
of preeclampsia.

In a prospective study it was reported that no dif-
ference was determined between the groups for fatty 
acid and nutrient intake between 16 weeks of gesta-
tion and 32 weeks of gestation in healthy versus pre-
eclamptic pregnancies (25). Current study indicated 
that healthy pregnant women consumed more total 
lipid intake than preeclamptic pregnant women but 
this difference was statistically insignificant (p>0.05). 

Maternal plasma lipids are significantly elevated 
during pregnancy. Women who develop preeclampsia 
experience even more dramatic lipid changes (5). In 
several studies were demonstrated reduced HDL and 
increased triacylglycerols and LDL cholesterol in wo-
men with PE (26, 29-32). According to findings of 
our study women with PE had  higher concentrations  
of total cholesterol and triglycerides than control sub-
jects (p<0.05). The HDL cholesterol concentrations 
were lower in women with PE than in control subjects 
(p<0.05). On the other hand we found that women 
with PE had lower LDL levels compared to healthy 
pregnant controls (p>0.05). In similar another study 
Reyes et.al. explained that lower LDL concentrations 
in women with PE are the result of increased LDL 
oxidation rate (26). High energy diets and dietary  
fatty acids composition can lead to dyslipidemia, espe-
cially  postprandial hypertriglyceridemia in pregnant 
women with PE (5, 10, 26, 30). 

In a prospective study by Clausen et al. (24) ���� re-
porting higher risk of preeclampsia development in 
pregnant women with high polyunsaturated fatty acid 
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consumption; rate of preeclampsia was 1.6 when the 
dietary energy intake from omega-6 fatty acids were 
<5.2% whilst the rate of preeclampsia risk was 2.3 
when the dietary energy intake from omega-6 fatty 
acids were >7.5% (24). With regards to the effects  on 
decreasing platelet aggregation and improving vasodi-
latation, omega-3 fatty acids are suggested to have an 
important role on preventing preeclampsia (30-32). 
Fatty acid composition of the dietary fat is very im-
portant as well as the dietary intake amount. Fatty acid 
composition of the dietary fat intake should include 
<7% saturated fatty acid (SFA), 15% monounsatu-
rated fatty acid (MUFA) and 8-10% polyunsaturated 
fatty acids (28). In this study, dietary intake of SFA, 
MUFA, PUFA were higher in the healthy pregnant 
women group compared to the preeclamptic pregnant 
women but these differences were insignificant. 

The clinical data on the role of fiber in pregnancy, 
however, are quite limited (30, 32-33). More well-
designed cohort studies and clinical trials that assess 
the relationship between fiber intake prior to or during 
pregnancy and the risk of PE are needed to further exp-
lore the role of fiber as well as of obesity, insulin resis-
tance, and dyslipidemia in the development of PE (5).

Qui et al. (32) reported 0.28 fold decreased risk of 
preeclampsia in high fiber consuming pregnant wom-
en (≥21 g daily) compared to the low fiber consum-
ing pregnant women (<12 g daily). Although there are 
studies suggesting no relationship between fiber intake 
and preeclampsia (34). In this study fiber intake of the 
preeclamptic pregnant women were lower than the 
healthy pregnant women  and this difference was sta-
tistically significant (p<0.05). After the adjustment of 
the nutritional variables for gestational age and BMI, 
it was observed that dietary fiber intake were associa-
ted with PE development (OR= 1.11, p<0.05).  

Folate may  reduce the risk of developing PE by 
improving endothelial  function at both the placental 
and systemic levels or by lowering homocysteine, a risk 
factor for PE (27, 35-38).���������������������������� ���������������������������Sanchez et al. (35) demons-
trated that  while women who had lower plasma folic 
acid levels had 1.6 times increased risk of preclampsia, 
no relationship was found between low vitamin B12 

and increased preeclampsia risk. Nevertheless there 
are studies reporting no relationship between folic acid 
intake and preeclampsia status (25, 27).  In our study 

dietary folic acid and vitamin B12 intake and its serum 
levels of preeclamptic pregnant women was lower 
compared to the healthy pregnant women. When we 
evaluate these results with Turkish Recommended 
Daily Allowances Guide, their food intake was found 
to be similar and the mentioned differences were found 
to be statistically insignificant. 

This study has some limitations. The important li-
mitation include the small sample size of participants. 
The small sample size may have contributed to the fai-
lure to establish significant differences between dietary 
intake group means. The inconsistent findings for the 
influence of maternal micronutrient, macronutrient, 
and energy intake as a predictor of preeclampsia may 
be the result of other factors such as metabolic pro-
cesses and bodymass index that have the potential to 
alter measures of maternal nutritional status. We used 
FFQ to assess the nutritional status of participants. 
Misreporting is a serious error in all dietary assess-
ment methods. Recall bias, and lack of accuracy of the 
participants self-reported estimations of their habitual 
dietary intakes must be considered. Due to the design 
of the study, causality cannot be determined, only as-
sociations between the dietary factors and the develop-
ment PE can be formulated. 

Conclusion

There are limited studies that have shown the ef-
fects of nutrition on prevention and treatment of pre-
eclampsia. In most studies, controversial and conflict-
ing results were found about the nutritional factors 
which were taken as part of the diet and/or supple-
ments. In these studies, the relationship between early 
or late period preeclampsia risk development and nu-
trient factor supplements and related cofactors could 
not be enlightened due to the lack of detailed food 
intake records during pregnancy. In order to prevent 
gestational hypertension disorders more studies should 
be done on the effects of nutritional habits and supple-
ments. 

The present study is of particular importance as, 
to the best of our knowledge, it is the first study in-
vestigating the association between nutritional status 
and preeclampsia risk in pregnant women in Turkey. 
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Additional research is needed to establish a strong 
causal relationship between dietary factors and preec-
lampsia and to describe the incidence preeclampsia. As 
the number of studies on this subject is limited, the 
results of the present may provide useful information 
for future studies.

Acknowledgements

The authors are indebted to participants of the this study 
and staff of Perinatal Clinic, Zekai Tahir Burak Women’s 
Health Education and Research Hospital, Ankara, Turkey. This 
research was supported (project number: LUT 10/37) by grants 
from  the Hacettepe University Scientific Research Projects 
Coordination Unit. All authors participated in the design and/
or analysis and interpretation of the data and revision of the 
manuscript. 

References

  1. �ACOG Committee on Obstetric Practice. ACOG prac-
tice bulletin. Diagnosis management of preeclampsia and 
eclampsia. Int J Gynaecol Obstet 2002;77(1):67-75. 

  2. �Duley L, Meher S, Abalos E. Management of preeclampsia. 
British Medical Journal 2006;332:463-8. 

  3. �Steegers EA, von Dadelszen P, Duvekot JJ, Pijnenborg R, 
Pre-eclampsia. The Lancet, 2010;376:631–644. 

  4. �World Health Organization. WHO recommendations for 
prevention and treatment of pre-eclampsia and eclampsia. 
WHO Library Cataloguing-in-Publication Data, 2011,Ge-
neva, Switzerland, ISBN 978 92 4 1548335. 

  5. �Xu H, Shatenstein B, Luo ZC,Wei S, FraserW. Role of nu-
trition in the risk of   preeclampsia. Nutr Rev. 2009; 67(11): 
639-657.

  6. �Duckitt K, Harrington D. Risk factors for preeclampsia at 
antenatal booking:  systematic review of controlled studies. 
British Medical Journal 2005;330 (7491): 565.

  7. �Maine D. Role of nutrition in the prevention of toxemia. 
American Journal of Clinical Nutrition 2000;72 (1 Suppl): 
298-300.

  8. �Schoenaker D, Soedamah-Muthu SS, Mishra GD. The as-
sociation between dietary factors and gestational hyperten-
sion and pre-eclampsia: a systematic review and meta analy-
sis of observational studies. BMC Medicine 2014;12:157.

  9. �Roberts JM, Hubel CA. Is oxidative stress the link in the 
two stage model of preeclampsia? Lancet 1999;354: 788-92.

10. �Roberts JM, Balk JL, Bodnar LM, Belizán JM, Bergel E, 
Martinez A. Nutrient  involvement in preeclampsia. Journal 
of Nutrition 2003;133 (5 Suppl 2):1684-92.

11. �Cunningham FG. Hypertensive Disorders in Pregnancy 
Williams Obstetrics 21 th ed. Cunningham FG, Mac Don-

ald PC, Gant NF, et al.(Eds), Appleton Lange 2001, 567- 
618.

12. �Klemmensen AK, Tabor A, Osterdal ML, Knudsen VK, 
Halldorsson TI, Mikkelsen TB, Olsen  SF. Intake of vitamin 
C and E in pregnancy and risk of pre-eclampsia: prospective 
study among 57 346 women. BJOG 2009;116:964–974.

13. �Rich-Edwards JW, Fraser A, Lawlor DA, Catov JM. 
Pregnancy characteristics and women’s future cardiovascu-
lar health: an underused opportunity to improve women’s 
health? Epidemiol Rev  2014;36:57–70.

14. �Goodarzi Khoigani M, Paknahad Z, Mardanian F. The rela-
tionship between nutrients intake and preeclampsia in preg-
nant women. J Res Med Sci 2012;17:S210–S217

15. �Timmermans S, Steegers-Theunissen RPM, Vujkovic M, 
Bakker R, den Breeijen H, Raat H, et al. Major dietary 
patterns and blood pressure patterns during pregnancy: the 
Generation R Study. Am J Obstet Gynecol, 2011;205:337.

16. �Merdol T.K. (Ed.) Standart Yemek Tarifeleri (Standardized 
food recipes for Turkey), Hatipoğlu Yayınevi, 1994,Ankara.

17. �Beslenme Bilgi Sistemleri (BEBİS6 ) 2011. Stutgart-Ho-
henheim Üniversitesi.

18. �The Ministry of Health of Turkey The General Directorate 
of Primary Health Care and Hacettepe University Depart-
ment of Nutrition and Dietetics: Dietary guidelines for    
Turkey.http://www.beslenme.gov.tr/content/files/yayinlar/
ingilizceyayinlar/books/dietaryguidelines.pdf.  Accessed 
December 15, 2014.

19. �Özdamar K. Paket programlar ile istatistiksel veri analizi 
(Cilt 1). Kaan Kitapevi, 2004, Eskişehir.

20. �Rifas-Shiman SL, Rich-Edwards JW, Kleinman KP, Oken 
E, Gillman MW. Dietary quality during pregnancy varies 
by maternal characteristics in project viva: AUS cohort. J 
Am Diet Assoc. 2009;109(6):1004-1011.

21. �Driul L, Cacciaguerra G, Citossi A, Martina MD, Peressini 
L, Marchesoni D. Prepregnancy body mass index and ad-
verse pregnancy outcomes. Archives of Gynecology Obstet-
rics 2008;278: 23–26.

22. �Brennand EA, Dannenbaum D, Willows ND. Pregnancy 
outcomes of First Nations women in relation to pregravid 
weight and pregnancy weight gain. Journal of Obstetrics 
Gynaecology Canada 2005;27:936–944.

23. �O’Brien TE, Ray JG, Chan WS. Maternal body mass index 
and the risk  preeclampsia:a systematic overview. Epidemi-
ology 2003;14:368–374.

24. �Clausen T, Slott M, Solvoll K, Drevon CA, Vollset SE, 
Henriksen T. High intake of energy, sucrose, and polyun-
saturated  fatty acids is associated with increased risk of 
preeclampsia. Am J Obstet Gynecol 2001;185:451–458.99.

25. �Oken E, Ning Y, Ri fas-Shiman SL, RichEdwards JW, 
Olsen SF, Gillman MW. Diet during pregnancy and risk of 
preeclampsia or gestational hypertension. Annals of Epide-
miology 2007;17(9): 663-8.

26. �Reyes L, Garcia R, Ruiz S, DehghanM, Lopez-Jaramillo P. 
Nutritional status among women with pre-eclampsia and 
healthy pregnant and non-pregnant women in a Latin Amer-
ican country. J ObstetGynaecol Res. 2012;38(3):498-504.



G. Samur, Ö.Ö. Akkuş, G. Ede, et al.368

27. �Morris CD, Jacobson SL, Anand R, Ewell MG, Hauth JC, 
Curet LB, et al. Nutrient in take and hypertensive disorders of 
pregnancy: Evidence from a  Large prospective cohort. Ameri-
can Journal of Obstetric & Gynecology 2001;184(4), 643-51.

28. �Qiu C, Sanchez SE, Larrabure G, David R, Bralley JA, Wil-
liams MA. Erythrocyte omega-3 and omega-6 polyunsatu-
rated  fatty acids and preeclampsia risk in Peruvian women. 
Arch Gynecol Obstet. 2006;274:97–103.

29. �Olafsdottir AS, Skuladottir GV, Thorsdottir I, Hauks-
son A, Thorgeirsdotti H, Steingrimsdottir L. Relationship 
between high consumption of marine fatty acids in early 
pregnancy and hypertensive disorders in pregnancy. BJOG 
2006;113:301–9.

30. �VanHorn L, McCoin M, Kris-Etherton PM, Burke F, Car-
son JS, Champagne CM, et al. The evidence for dietary pre-
vention and treatment of cardiovascular disease. J Am Diet 
Assoc 2008;108:287–331.

31. �Robinson NJ, Minchell LJ, Myers JE, Hubel CA, Crocker 
IP. A potential role for free fatty acids in the pathogenesis of 
preeclampsia. J Hypertens. 2009;27:1293–1302.

32. �Qiu C, Coughlin KB, Frederick IO, Sorensen TK, Williams 
MA. Dietary fiber intake in early pregnancy and risk of sub-
sequent preeclampsia. American Journal of  Hypertension 
2008;21: 903–909.

33. �Whelton SP, Hyre AD, Pedersen B, Yi Y, Whelton PK, 
He J. Effect of dietary fiber  intake on blood pressure: a 
metaanalysis of randomized, controlled clinical trials. Jour-
nal of Hypertension 2005;23:475–481.

34. �Baker AM, Haeri S. Estimating risk factors for develop-

ment of preeclampsia in teen mothers. Arch Gynecol Ob-
stet. 2012;286(5):1093-1096.

35. �Sanchez SE, Zhang C, Rene Malinow M, Ware Jauregui S, 
Larrabure G, Williams MA. Plasma folate, vitamin B(12), 
and homocysteine concentrations in preeclamptic and nor-
motensive Peruvian women. American Journal of Epidemi-
ology 2001;153(5):474-80.

36. �Rajkovic A, Mahomed K, Rozen R, Malinow MR, King 
IB, Williams MA. Methylenetetrahydrofolate reductase 
677CT polymorphism, plasma folate, vitamin B12 con-
centrations, and risk of preeclampsia among black African 
women from Zimbabwe. Molecular Genetics and Metabo-
lism  2000;69 (1):33-9.

37. �Wen SW, Chen XK, Rodger M, White RR, Yang Q, Smith 
GN et al. Folic acid supplementation  in early second tri-
mester and the risk of preeclampsia. Am J Obstet Gynecol. 
2008;198:45 e1–45e7.

38. �Dodd JM, O’Brien C, Grivell RM. Preventing pre-eclamp-
sia - are dietary factors the key? BMC Med. 2014;22;12:176.

Correspondence: 
Gülhan Samur, Assoc.Prof, PhD,
Hacettepe University, Nutrition and Dietetics Department
06500 Sıhhıye, Ankara, Turkey
Tel.: +90 312 311 96 49
Fax: +90 312 309 13 10        
E-Mail: gsamur@hacettepe.edu.tr


